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RREEPPOORRTT  OOFF  TTHHEE  4444TTHH  CCCCOOPP  AANNNNUUAALL  SSEESSSSIIOONN  
21-26 October 2007 

Cebu, The Philippines 
 
 
 

ATTENDANCE AND ORGANIZATION 
 
VENUE 
 

The 44th Annual Session of the Coordinating Committee for Geoscience Programmes in 
East and Southeast Asia (CCOP) was held at the Marco Polo Plaza Hotel in Cebu, The 
Philippines on 21-26 October 2007.  It was organized by the Mines and Geosciences Bureau 
(MGB) of the Department of Environment and Natural Resources (DENR), The Philippines, in 
cooperation with the Department of Energy and the Technical Secretariat of CCOP. 
 
 
ATTENDANCE 
 

The Session was attended by representatives of the following Member Countries: 
CHINA, INDONESIA, JAPAN, REPUBLIC OF KOREA, MALAYSIA, PAPUA NEW 
GUINEA, THE PHILIPPINES, THAILAND and VIETNAM. 
 

From the Cooperating Countries, BELGIUM, CANADA, DENMARK, FRANCE, 
GERMANY, JAPAN, THE NETHERLANDS, NORWAY, POLAND, UNITED 
KINGDOM and UNITED STATES OF AMERICA were in attendance. 
 

From the Cooperating and Corresponding Organizations, ASCOPE, EuroGeoSurveys 
and PETRAD attended the session. Also present at the Meeting were the Honorary Advisers of 
CCOP. 

 
MONGOLIA was in attendance as an observer. 

 
The staff of the CCOP Technical Secretariat (CCOP T/S) and the Mines and 

Geosciences Bureau (MGB) of the Department of Environment and Natural Resources 
(DENR) provided the necessary conference services. 

 
The List of Participants is appended to this report as ANNEX I. 
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OPENING CEREMONY OF THE 44th ANNUAL SESSION 
 

The opening ceremony commenced with the welcoming remarks by the Honorable 
Mayor of Cebu City delivered by the Honorable Vice-Mayor, Michael L. Rama.  The special 
message by the Honorable Governor of Cebu Province was delivered by the Honorable Victor 
Maambong, Chairman of the Provincial Committee on Environment. 
 
 Opening messages were delivered by Dr. Eikichi Tsukuda, Chairman of the CCOP Steering 
Committee and Dr. Jos de Sonneville, Vice Chairman of the CCOP Advisory Group.   
 
 The Keynote address was delivered by the Honorable Jose L. Atienza, Jr., Secretary, 
Department of Environment and Natural Resources, who was introduced by Mr. Horacio C. 
Ramos, Director of the Mines and Geosciences Bureau and Philippine Permanent Representative 
to CCOP. 
 

The speeches are attached as ANNEX II. 
 
 

ELECTION OF OFFICERS 
 

Mr. Horacio C. Ramos, Head of the Delegation of The Philippines was elected 
Chairperson of the Session and Mr. Satien Sukontapongpow, Head of the Delegation of 
Thailand, was elected Vice-Chairperson. The Representatives from Malaysia, The Philippines 
and United Kingdom were elected as Rapporteurs. 
 
 

AGENDA ITEMS 
 
1.   ADOPTION OF THE AGENDA 
 (documents CCOP-44AS/1-1, 1-2) 
 

The agenda as adopted by the Meeting is given in ANNEX III.  
 
2.   CCOP PROGRESS REPORT 

(document CCOP-44AS/2-3) 
 

The CCOP T/S Director, Dr. Hee-Young Chun, presented the CCOP Progress Report 
(ANNEX IV) covering the period 01 July 2006 – 30 June 2007, with an update to October 
2007.   
 

Mr. Chen Shick Pei, Honorary Adviser of CCOP, commented on the Director’s report 
regarding the holding of a dialogue on the ‘Role of Geoscience in Governance for Sustainable 
Development and Human Security’ jointly organized by IUGS-GEM and CCOP held at last 
year’s Annual Session.  The original plan was to publish the deliberations of the dialogue in a 
proceedings volume.  However, Dr. Pereira and the other Convenors think that in view of the 
great interest and valuable information in the outcome of the questionnaires as well as the 
useful deliberations during the dialogue session, it is proposed to publish the proceedings of the 
dialog as a monograph volume, jointly by IUGS-GEM and CCOP.   He also informed the 
Session that there will be a topical symposium on the same subject during the next year’s IGC.  
The proceedings of the IGC topical symposium will be published in a separate monograph. 
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3.   MEMBER COUNTRIES’ REPORTS 

(documents CCOP-44AS/3-4 to 3-13) 
 

The reports submitted to the 44th CCOP Annual Session by Member Countries are 
shown in ANNEX V.  Verbal presentations of highlights were made by each Member Country 
Delegation. 
 

The following comments were made during the discussion of the country reports: 
 
China 
 

The Indonesian Delegation commented on groundwater exploration in the Ordos Basin, 
pointing out that a numerical model of geological structure and a model of Cretaceous strata in 
the basin had been built up.  Differential levels of the groundwater system were divided. They 
inquired on the success of locating the groundwater source related to the Cretaceous rocks, and 
whether it is a good aquifer.  
 

The Belgian Delegation was impressed by the presentation of the Chinese delegation, 
especially by the fact that 59 new ore occurrences were discovered in 2006.  They would like to 
know if the potential of each occurrence has been assessed by drilling. 
 
Malaysia 
 

Having heard from the Director of CCOP T/S on Malaysia’s proposal for a Gas Hydrate 
Seminar, the Malaysian Delegation added that they would now like to extend this into a Gas 
Hydrate Project.  Against the current background of tight energy supply sources in many of the 
CCOP Member Countries, Malaysia would like to propose a project to study the feasibility of 
“Gas Hydrate as a Potential Energy Source in CCOP countries”.  Gas hydrate is basically a- 
frozen methane which occurs in water depths greater than 500m, an environment which is 
common in many of the CCOP Member Countries.  Although for many years, gas hydrate has 
been considered as a geological hazard for deep water drilling, there is now an increasing effort 
in the industry to study the feasibility of gas hydrate as a potential source of energy supply. 

Malaysia would like to propose the Gas Hydrate Project to consist of 2 phases: 
- Phase 1 will focus on identifying, mapping and assessing the potential of gas hydrate 

in CCOP countries, and 
- Phase 2 will focus on the technology required to tap or unlock the potential of such gas 

hydrate as a potential source of energy supply. 
 
Thailand 
 

The Netherlands Delegation complimented the delegation of Thailand on their report. 
They queried the groundwater development and land subsidence monitoring programme, 
asking whether there is any programme planned to contain land-subsidence in Bangkok. The 
reason for asking is that if this subsidence continues, the relative sea-level rise will be more than 
4 meters over the next 100 years.  This is a serious problem which concerns other coastal urban 
areas in the CCOP region. 
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Thailand Delegation replied that Thailand has the monitoring programme conducted by 

the Royal Thai Survey Department under the supervision of the Department of Groundwater 
Resources. The land subsidence situation has now improved. The groundwater usage which is 
the major cause of land subsidence is controlled by the Groundwater Law and related measures. 
As flooding is one of the major impacts of land subsidence in many mega cities in the CCOP 
region, including Bangkok, they proposed to the Meeting to consider this important issue as a 
future project of CCOP. 
 
 
4.   COOPERATING COUNTRIES’ AND ORGANIZATIONS’ REPORTS  

(documents CCOP-44AS/4.1-14 to 4.2-27) 
 

The Cooperating Countries and Organizations made presentations at the session. The 
reports submitted to the 44th CCOP Annual Session by Cooperating Countries and Cooperating 
Organizations, are shown in ANNEX VI.  
 
 
5.   CCOP WORKPLAN FOR 2008 
 (document CCOP-44AS/5-28) 
 

The Director, CCOP T/S presented the CCOP Workplan for 2008 (ANNEX VII).  The 
Workplan was adopted by the Meeting. 
 
 
6.  ADVISORY GROUP MEETING 
 

The Advisory Group held its meeting in a separate Session.   
 
 
7.  GENERAL CONSULTATIVE MEETING 
 

The report of the Advisory Group Meeting (ANNEX VIII) was presented by Dr. Jos 
L.J. de Sonneville, Vice-Chairman of CCOP Advisory Group.   
 
 
8.   DATE AND VENUE FOR THE NEXT ANNUAL SESSION 
 

The Government of Thailand through the Department of Mineral Resources (DMR) 
invited the Member Countries, Cooperating Countries, Cooperating Organizations and the 
Honorary Advisors of CCOP to the 45th CCOP Annual Session to be held on 16-21 November 
in Khon Kaen, Northeastern Thailand. 
 
 The Session accepted the offer with gratitude and thanked Thailand for their generosity. 
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9.   OTHER MATTERS 
 
 9.1. CCOP Contributions to the International Year of the Planet Earth (IYPE) 
  
 The CCOP T/S Director reported on the CCOP contributions to the International Year of 
the Planet Earth (IYPE) which included the publication of the CCOP Geo-Heritage Book in 
2008 during the 45th CCOP Annual Session.  The working group for this project has been 
formed, and had its meeting in Malaysia on 18-19 July 2007.   
 

CCOP also supports the One-Geology initiative undertaken in support of IYPE.  CCOP 
was invited by EuroGeoSurveys to be a member of One-Geology Steering Group to take a 
coordinating role in obtaining the geological information and to integrate them for the CCOP 
region. CCOP will contribute the digital geological data to the project for the CCOP region. 

 
CCOP Member Countries’ activities for IYPE can be found in their respective country 

reports. 
 

9.2. Announcement of EAGER Award 
 
The Evaluation Panel of the Advisory Group reviewed the EAGER proposals submitted 

by The Philippines.  The following proposals were submitted: 
 
a) Dr. Maybellyn A. Zepeda - Early Maastrichtian Short-Term Climate Events: 

Evidence Based on Foraminifera Response and Isotope Records. 

b) Dr. Yolanda M. Aguilar – Study on Cenozoic Molluscan Fauna in the Philippines: 
Tracing the Origin of Marine Biodiversity in the Tropical Western Pacific. 

c) Mr. Zaymon M. Calucin – Investigation Mineral-Based, Low Cost Drinking Water 
Purification Systems for Philippine Barangay’s. 

d) Ms. Cielo F. Bastero – Analog Modelling of the Central Philippine Fault Bend. 

 
The EAGER award goes to Dr. Maybellyn A. Zepeda.  Dr. Ric Terman, Honorary 

Adviser presented the award to Dr. Zepeda. 
 
9.3. Report on New Member Country and New Cooperating Country 

 
The CCOP T/S Director reported on the new memberships of CCOP.  Poland has been 

accepted as a Cooperating Country of CCOP.  CCOP also welcomes Mongolia as a Member 
Country subject to its application in accordance to the Rules of Procedures of CCOP. 

 
9.4. Activities of Geological Survey of Mongolia 
 
Mongolia being invited as an observer to the Session, made a presentation on the 

activities of its Geological Survey. 
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9.5. WGGC Project 
 

Dr. Ric Terman, Honorary Adviser of CCOP, reported on the progress of the WGGC 
Project (ANNEX IX).  He urged the participating countries to once again review their data 
holdings and forward any new relevant data as soon as possible to CPGDP Director, Dr. Ric 
Terman so that it can be incorporated into the final digital report. 
 
 
10. GENERAL REMARKS FROM DELEGATIONS 
 
Statement by Member Countries (represented by Thailand Delegation) 
 

The delegation of Thailand, on behalf of all the Member Countries, would like to express 
their sincere congratulations to the Government of the Republic of the Philippines represented 
by the Mines and Geosciences Bureau of the Department of Environment and Natural 
Resources, for the successful hosting and organization of the 44th CCOP Annual Session here in 
the beautiful City of Cebu, the Philippines.   We would like to express our gratitude to the host 
for their warm reception and hospitality accorded to all of us.  Sincere thanks and appreciation 
are also due to the CCOP Technical Secretariat for their excellent cooperation in organizing this 
event.  
 

We would like to express our appreciations to Mr. Horacio Ramos, Chairman of the 
Session for his excellent stewardship and handling of the meeting.  We are thankful to the 
Advisory Group for the valuable advice for the programmes, projects and activities of CCOP 
which has led CCOP in a proper direction.  In having many fruitful results and decisions, we 
appreciate all delegates from Member Countries, Cooperating Countries and Organizations for 
their participation in the meeting.   

 
We would like to express our deep gratitude to the Cooperating Countries and 

Organizations and those who continually support the CCOP programmes and projects.      
 
We would like to warmly welcome the Republic of Poland, to be a new member of our 

CCOP family.   
 

Regarding the evolution of our mother earth, we are now facing global warning and 
catastrophic geohazards such as landslides, earthquakes, tsunamis, etc.  We may not be able to 
prevent them from happening, but as geoscientists, we can strive to make the public more aware 
of the risks, increase understanding of the causes and take the necessary steps to avoid loss of 
lives and properties. 
 

Finally, we are very much honoured to invite all delegates and our guests to the 45th 
CCOP Annual Session, next year in the City of Khon Kaen, Northeastern Thailand.  

 
We very much look forward to welcoming all of you. 

 



 

Proceedings of the 44 th CCOP Annual Session 7    CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007 

Statement by Cooperating Countries/Organizations and Advisers  
(represented by the Delegation from Norway) 
 

Mr. Chairman, 
 

I am very honoured to speak on behalf of the Cooperating Countries, Cooperating 
Organization and Honorary Advisers.  We would like to congratulate CCOP for holding yet 
another successful Annual Session. 
 

We would like to congratulate Dr. Eikichi Tsukuda, Chairperson of the CCOP Steering 
Committee for his inspiring leadership of this important international organization and would 
like to thank Dr. Hee-Young Chun, Director of the CCOP T/S for his impressive effort in 
leading the secretariat’s work in the preparation of this event. 
 

We will in particular thank Mr. Horacio C. Ramos, Director of the Mines and 
Geoscience Bureau and Philippines Permanent Representative to CCOP for leading this 
Session so successfully and for all the work that has been done in the preparation and execution 
of this truly successful Annual Session.  We hope that you, Mr. Ramos, will ensure that our 
thanks and gratitude is conveyed to everyone involved. 
 

We are also very happy that Poland has joined the Cooperating Countries Group and I 
have been asked by Poland to convey their thanks for the warm welcome to the Annual Session. 
 

We are also truly grateful for the opportunity to visit the beautiful and exciting Cebu 
Province and Cebu City, and we are looking forward very much to the rest of the week and the 
field trip on Friday. 
 

The work as representatives of a Cooperating Country, Cooperating Organization or as 
Honorary Advisers to CCOP is something that we carry out with enthusiasm and great pleasure.  
We have witnessed, and perhaps also to some small degree contributed to remarkable progress 
within the geoscience and resource sectors of the Member Countries.  This Annual Session has 
shown the evidence of this progress as better than ever before. 
 

So, again, thank you all for a successful Annual Session, so far, and, on a personal note, 
since this is the last time I will represent Norway in CCOP, I would like to extend a personal 
thank you for the Cooperation and friendship.  Thank you. 
 
 
11. THEMATIC SESSION 

 
A thematic session was jointly organized by CCOP and MGB/DENR, the Philippines, on 

the topic “Awareness and Cooperation in Geosciences for Safer, Healthier and Wealthier 
Communities”. The Proceedings of the Thematic Session will be published separately. 
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12.   ADOPTION OF THE REPORT 

 
 The report was adopted on Thursday, 25 October 2007, subject to minor corrections and 
editorial review. 
 
 

CLOSING CEREMONY 
 

 The Chairperson then declared the 44th CCOP Annual Session closed and looked 
forward to attending the 45th CCOP Annual Session in Khon Kaen, Thailand in 2008. 
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   COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES  
     IN EAST AND SOUTHEAST ASIA (CCOP) 
 

44th CCOP Annual Session 
21-26 October 2007                             
Cebu, The Philippines 

 
LIST OF PARTICIPANTS 

 
MEMBER COUNTRIES : 
 
CHINA 
 
Mr. Jiang Shijin (Head of Delegation) 
Division Director, International Cooperation Division 
China Geological Survey (CGS)   
No. 24, Guangsi Dajie    
Xicheng District, Beijing 100011 
People’s Republic of China 
Tel: (86-10) 5163 2963 
Fax: (86-10) 5163 2907 
E-mail: jshijin@mail.cgs.gov.cn 
 
Mr. He Shijing 
Consul General 
Economic & Commercial Office 
Consulate General of the People’s Republic of China 
Fire Brigade Building 
Liorente Street, Cebu City 6000  
Republic of the Philippines 
Tel: (63-32) 256 3456 
Fax: (63-32) 256 3466 
 
Ms. Rong Dan 
Consul 
Economic & Commercial Office 
Consulate General of the People’s Republic of China 
Fire Brigade Building 
Liorente Street, Cebu City 6000  
Republic of the Philippines 
Tel: (63-32) 256 3433 
Fax: (63-32) 256 3466 
E-mail:  cebu@mofcom.gov.cn 
 
Dr. Zhang Zuochen 
Division Director, Geohazards 
China Geological Survey (CGS)   
No. 24, Guangsi Dajie    
Xicheng District, Beijing 100011 
People’s Republic of China 
Tel: (86-10) 5163 2963 
Fax: (86-10) 5163 2907 
E-mail: zzuochen@cgs.gov.cn 
 
 
 

Dr. Zhang Minghua 
Division Director, Geo-information 
Development and Research Center 
China Geological Survey (CGS) 
No. 45, Funei Street, Xicheng District, Beijing 100037 
People’s Republic of China 
Tel:    (86-10) 6230 2873 
Fax:   (86-10) 6230 3053 
E-mail:   zminghua@mail.cgs.gov.cn 
 
Mr. Zhou Hua 
Deputy Division Director 
Geological Exploration 
Guangzhou Marine Geological Survey 
China Geological Survey (CGS) 
No. 477, Huanshidonglu, Guangzhou 510075 
People’s Republic of China 
Tel:    (86-20) 8775 5461 
Fax:   (86-20) 8776 5102 
E-mail:   zhua@cgs.gov.cn 
 
Dr. Cai Feng 
Researcher  
Qingdao Institute of Marine Geology 
China Geological Survey (CGS) 
No. 62, Fuzhou Road, Qingdao  
Shandong Province, 260071 
People’s Republic of China 
Tel:    (86-532) 8575 5821 
Fax:   (86-532) 8572 0553 
E-mail:   qdcfeng@cgs.gov.cn 
 
Dr. Wang Hong 
Head 
Coastal Geo-Environmental Change Research Group 
Tianjin Center 
China Geological Survey (CGS) 
No. 4, 8th Road, Dazhigu, Tianjin 300170 
People’s Republic of China 
Tel:    (86-22) 2402 3524 
Fax: (86-22) 2402 3488 
E-mail: tjwhong@cgs.gov.cn 
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Mrs. Wang Yue 
Strategic Research Centre for Oil & Gas 
Ministry of Land and Resources (MLR) 
No. 64, Funei Street, Xicheng District 
Beijing 100812, People’s Republic of China 
Tel:  (86-10) 6655 8852 
Fax:  (86-10) 6655 8867 
E-mail:   wangyue1667@163.com 
 
Mr. Dai Jinye 
Vice President 
Exploration & Production Research Institute, 
SINOPEC  
China Petroleum & Chemical Corporation  
No. 31 Xueyuan Road, Haidian District 
Beijing 100083, People’s Republic of China 
Tel: (86-10) 8231 2962 
Fax: (86-10) 8231 2069 
E-mail: daijinye@pepris.com 
 
Ms. Wang Jing 
International Cooperation and Training Division 
Exploration & Production Research Institute, 
SINOPEC  
China Petroleum & Chemical Corporation  
No. 31 Xueyuan Road, Haidian District 
Beijing 100083, People’s Republic of China 
Tel: (86-10) 8231 2069 
Fax: (86-10) 8231 2069 
E-mail: wj@pepris.com 
 
Dr. Wu Yinye 
Professor 
PetroChina, CNPC 
P.O. Box 910, No. 20, Xueyuan Road  
Haidian District, Beijing 100083 
People’s Republic of China 
Tel: (86-10) 6209 7043 
Fax: (86-10) 6209 7664 
E-mail: wyy@petrochina.com.cn 
 
Ms. Wang Zhe 
Division Director 
China United Coal-bed Methane Corporation 
No. A88, Anwai Avenue, Beijing 100037 
People’s Republic of China 
Tel: (86-10) 6429 7979 
Fax: (86-10) 6429 8388  
E-mail: wz5885@china.com 
 
Mr. Fu Xiaokang 
Deputy Division Director 
China United Coal-bed Methane Corporation 
No. A88, Anwai Avenue, Beijing 100037 
People’s Republic of China 
Tel: (86-10) 6429 7887 
Fax: (86-10) 6429 1881  
E-mail: xkfu@163.com 

INDONESIA 
 
Dr. Achmad Djumarma Wirakusumah (Head of Delegation) 
Head, Environment Geological Centre 
Geological Agency 
Ministry of Energy and Mineral Resources (MEMR) 
Jl. Diponegoro No. 57, Bandung 40122 
Indonesia 
Tel: (62-22) 727 4705 
Fax: (62-22) 720 6167 
E-mail: ade@dgtl.esdm.go.id 
 
Mr. Subaktian Lubis 
Head, Marine Geological Institute 
Department of Energy and Mineral Resurces 
Jl. Dr. Junjunan No. 236, Bandung 40174 
Indonesia 
Tel: (62-22) 603 2151 
Fax:  (62-22) 601 7887 
E-mail: subaktian@bdg.centrin.net.id 
 
Mr. Eddy Mulyadi 
Head, Planning & Report Division 
Secretariat for Geological Agency 
Jl. Diponegoro No. 57, Bandung 
Indonesia 
Tel: (62-22) 721 7321 
Fax:  (62-22) 721 7321 
E-mail: eddy@bgl.esdm.go.id ; 

eddy@vsi.esdm.go.id 
 
Mr. Sudarman Sofyan 
Head, Geophysic Group 
Research and Development Center  
 for Oil and Gas Technology “LEMIGAS” 
Jl. Cileduk Raya Kav. 109, Cipulir 
Kebayoran Lama, Jakarta Selatan 12230 
Indonesia 
Tel:    (62-21) 739 4422 ext. 1338  
Fax:   (62-21) 721 1413   
E-mail:   sudarmans@lemigas.go.id 
 
 
JAPAN 
 
Dr. Hirokazu Kato (Head of Delegation) 
Vice-President 
National Institute of Advanced Industrial Science 
 and Technology (AIST) 
1-1-1 Higashi, AIST Central 7, Tsukuba 
Ibaraki, 305-8567, Japan 
Tel:  (81-29) 861 2015 
Fax:  (81-29) 861 2134 
E-mail:  h.katou@aist.go.jp 
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Dr. Eikichi Tsukuda 
Chairman, CCOP Steering Committee 
Deputy Permanent Representative of Japan to CCOP  
Director-General and Research Coordinator 
Geological Survey of Japan, National Institute of   
    Advanced Industrial Science and Technology 
(AIST) 
1-1-1 Higashi, AIST Central 7, Tsukuba 
Ibaraki, 305-8567, Japan 
Tel:  (81-29) 862 6034 
Fax:  (81-29) 862 6048 
E-mail:  e-tsukuda@aist.go.jp 
 
Dr. Youhei Uchida 
Assistant Director 
Geoinformation Center 
Geological Survey of Japan, National Institute of   
    Advanced Industrial Science and Technology 
(AIST) 
1-1-1 Higashi, AIST Central 7, Tsukuba 
Ibaraki, 305-8567, Japan 
Tel:  (81-29) 861 3841 
Fax:  (81-29) 861 3672 
E-mail:  uchida-y@aist.go.jp 
 
Dr. Akira Takada 
Principal Officer 
Geoinformation Center 
Geological Survey of Japan, National Institute of   
    Advanced Industrial Science and Technology 
(AIST) 
1-1-1 Higashi, AIST Central 7, Tsukuba 
Ibaraki, 305-8567, Japan 
Tel:  (81-29) 861 3928 
Fax:  (81-29) 861 3672 
E-mail:  a-takada@aist.go.jp 
 
Dr. Joel Bandibas 
Researcher 
Geoinformation Center 
Geological Survey of Japan, National Institute of   
    Advanced Industrial Science and Technology 
(AIST) 
1-1-1 Higashi, AIST Central 7, Tsukuba 
Ibaraki, 305-8567, Japan 
Tel:  (81-29) 861 3668 
Fax:  (81-29) 861 3672 
E-mail:  joel.bandibas@aist.go.jp 
 
Mr. Takaaki Shiratori 
Senior Researcher 
Asian Disaster Reduction Center (ADRC) 
1-5-2 Wakihamakaigan-dori, Chuo-ku  
Kobe 651-0073, Japan 
Tel: (81-76) 262 5540 
Fax: (81-76) 262 5546 
E-mail: shiratori@adrc.or.jp 
 

Dr. Shinji Tsukawaki 
Associate Professor  
Institute of Nature and Environmental Technology  
Kanazawa University 
Kakuma-machi, Kanazawa, 920-1192 
Japan 
Tel: (81-76) 264 5814 
Fax: (81-76) 264 5990 
E-mail: t.shinji@staff.kanazawa-u.ac.jp 
 
 
KOREA  
 
Dr. Se-Won Chang (Head of Delegation) 
Director, International Cooperation Office 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3270 
Fax: (82-42) 868 3808 
E-mail: swchang@kigam.re.kr 
 
Dr. Dae-Gee Huh 
Principal Researcher 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3213 
Fax: (82-42) 868 3417 
E-mail: huh@kigam.re.kr 
 
Dr. Byoung-Woo Yum 
Principal Researcher 
Groundwater & Geothermal Resources Division 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3375 
Fax: (82-42) 863 9404 
E-mail: ybw@kigam.re.kr 
 
Dr. Byung-Gon Chae 
Leader of Lanslides Hazards Research Team 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3052 
Fax: (82-42) 868 3415 
E-mail: bgchae@kigam.re.kr 
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Dr. Jae-Gon Kim 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3658 
Fax: (82-42) 868 3415 
E-mail: jgkim@kigam.re.kr 
 
Dr. Young-Joo Lee 
Principal Rsearcher 
Project Manager of Korean IODP 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3209 
Fax: (82-42) 868 3417 
E-mail: yjl@kigam.re.kr 
 
Dr. Seong-Pil Kim 
Senior Scientist 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3192 
Fax: (82-42) 868 3417 
E-mail: spkim@kigam.re.kr 
 
Ms. Yoon-Hee Ahn 
Administrator, International Cooperation Office 
Korea Institute of Geoscience and  
   Mineral Resources (KIGAM) 
Gwahang-no 92, Yuseong-gu 
Daejeon 305-350, Republic of Korea 
Tel: (82-42) 868 3272 
Fax: (82-42) 868 3808 
E-mail: annyuni@kigam.re.kr 
 
 
MALAYSIA 
 
Mr. Yunus Abdul Razak (Head of Delegation) 
Permanent Representative of Malaysia to CCOP 
Director-General     
Minerals and Geoscience Department  
20th Floor, Tabung Haji Building 
Jalan Tun Razak, 50658 Kuala Lumpur 
Malaysia 
Tel:  (60-3) 2161 2082 
Fax:   (60-3) 2161 1036 
E-mail: yunus@jmg.gov.my 

Mr. Effendy Cheng Abdullah 
Senior General Manager 
Petroleum Resource Assessment and Marketing 
Petroleum Management Unit, PETRONAS 
Level 22, Tower 2, Petronas Twin Towers 
Kuala Lumpur City Centre, 50088, Kuala Lumpur  
Malaysia 
Tel:   (60-3) 2331 4678 
Fax:  (60-3) 2331 4004 
E-mail: effendy@petronas.com.my 
 
Mr. Nordin Ramli 
Senior Manager, PSC Exploration Management 
Petroleum Resource Assessment and Marketing 
Petroleum Management Unit, PETRONAS 
Level 22, Tower 2, Petronas Twin Towers 
Kuala Lumpur City Centre, 50088, Kuala Lumpur 
Malaysia 
Tel: (60-3) 2331 4467 
Fax: (60-3) 2331 3238 
E-mail: nordin_ramli@petronas.com.my 
 
Ms. Siti Aminah Abdul Sarif 
Senior Geologist 
Minerals and Geoscience Department  
20th  Floor, Tabung Haji Bldg. 
Jalan Tun Razak, 50658 Kuala Lumpur 
Malaysia 
Tel:  (60-3) 2161 1033 
Fax:   (60-3) 2161 1036 
E-mail: siti@jmg.gov.my 
 
Mr. Wan Azwar Zaihan Wan Ahmad 
Assistant Secretary 
Ministry of Natural Resources and Environment 
Mineral and Geoscience Division 
12th Floor, Wisma Sumber Asli 
No. 25 Persiaran Perdana, Precinct 4  
62300 Putrajaya, Malaysia 
Tel: (60-3) 8886 1435 
Fax: (60-3) 8888 0291 
E-mail: wanazwar@nre.gov.my 
 
 
PAPUA NEW GUINEA 
 
Mr. Lasark Elvis Joseph (Head of Delegation) 
Acting Assistant Director 
Department of Mining 
Private Mail Bag, Port Moresby Post Office 
National Capital District 
Papua New Guinea 
Tel: (675) 321 4011 
Fax: (675) 321 4637 
E-mail: lasark_joseph@mineral.gov.pg 
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PHILIPPINES 
 
Mr. Horacio C. Ramos (Head of Delegation) 
Permanent Representative of Philippines to CCOP 
Director, Mines and Geosciences Bureau (MGB) 
Department of Environment & Natural Resources 
(DENR) 
North Avenue, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 928 8648 / 920 9120 
Fax: (63-2) 920 1635 
E-mail: hcramos@mgb.gov.ph 
 
Mr. Edwin G. Domingo 
Deputy Permanent Representative of Philippines to 
CCOP 
Assistant Director, Mines and Geosciences Bureau 
(MGB) 
Department of Environment & Natural Resources 
(DENR) 
North Avenue, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 928 8937 / 920 9130 
Fax: (63-2) 920 1635 
E-mail: edomingo@mgb.gov.ph 
 
Mr. Ramon Allan V. Oca 
Deputy Permanent Representative of Philippines to 
CCOP 
Director, Energy Resource Development Bureau 
Department of Energy (DOE) 
Energy Center, Merritt Road  
Fort Bonifacio, Taguig 1634, Makati City 
Republic of the Philippines 
Tel: (63-2) 840 2068 
Fax: (63-2) 840 2068 
E-mail: rvoca@doe.gov.ph 
 
Dr. Sevillo D. David, Jr. 
Chief, Planning and Policy Division 
Mines and Geosciences Bureau (MGB) 
Department of Environment & Natural Resources 
(DENR) 
North Avenue, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 927 1933  
Fax: (63-2) 920 9132 
E-mail: planning@mgb.gov.ph 
 
Mr. Restituto G. Taganas, Jr. 
Assistant Director 
Energy Resource Development Bureau 
Department of Energy (DOE) 
Energy Centre, Merritt Road, Fort Bonifacio 
Taguig, Republic of the Philippines 
Tel: (63-2) 840 1401 Ext. 266 
Fax: (63-2) 840 2254 
E-mail: rtaganas@doe.gov.ph 

Mr. Edgardo V. Gonzales 
Chief, Marine Geological Survey Division 
Mines and Geosciences Bureau (MGB) 
Department of Environment & Natural Resources 
(DENR) 
North Avenue, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 926 0936 / 928 8659 
Fax: (63-2) 926 0936 
E-mail: edggonzales2000@yahoo.com 
 
Dr. Carlo A. Arcilla 
Director and Associate Professor 
National Institute of Geological Sciences 
University of the Philippines 
Velasquez St., Cor. CP Garcia Avenue 
Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 954 8860 
Fax: (63-2) 929 6047 
E-mail:    caloy.arcilla@gmail.com 
 
Dr. Renato A. Solidum 
Director  
Philippine Institute of Volcanology & Seismology 
PHIVOLCS Building, CP Garcia Avenue 
U.P. Campus, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 926 2611 
Fax: (63-2) 926 7749, 926 3229, 929 8366 
E-mail:  renato_solidum@yahoo.com 
 
Mr. Rogelio A. De Dios 
Regional Director 
Mines and Geosciences Bureau (MGB) 
Regional Office No. VII 
Department of Environment & Natural Resources 
(DENR) 
Greenplains Subdivision 
6014 Banilad, Mandaue City, Cebu 
Republic of the Philippines 
Tel: (63-32) 344 3047 
Fax:  (63-32) 346 9176 
E-mail: mgb7cebu@mozcom.com 
 
Mr. Leo Van V. Juguan 
OIC-Regional Director 
Mines and Geosciences Bureau (MGB) 
Regional Office No. VI 
Department of Environment & Natural Resources 
(DENR) 
2nd Floor, Queen City Garden Mall 
J.de Leon Street, Iloilo City 5000 
Republic of the Philippines 
Tel: (63-33) 508 8029 
Fax: (63-33) 336 2815 
E-mail: mgb6iloilo@yahoo.com ; 

lvj44ilo@yahoo.com 
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Mr. Loreto B. Alburo 
Regional Director 
Mines and Geosciences Bureau (MGB) 
Regional Office No. VIII 
Department of Environment & Natural Resources 
(DENR) 
Manlurip, Macakthuk Park Road 
Candahug, Palo, Leyte 
Republic of the Philippines 
Tel: (63-53) 327 8005 
Fax: (63-53) 523 0425 
E-mail: loreto_alburo@yahoo.com 
 
Mr. Alilo C. Ensomo Jr, 
Regional Director 
Mines and Geosciences Bureau (MGB) 
Regional Office No. XIII 
Department of Environment & Natural Resources 
(DENR) 
Caraga Km. 2, Surigao City 
Republic of the Philippines 
Tel: (63-86) 826 1058 
Fax: (63-86) 826 1058 
E-mail: mgbxiii@computronix.com.ph 
 
Mr. Al Emil G. Berador 
Chief Geologist 
Mines and Geosciences Bureau (MGB) 
Regional Office No. VII 
Department of Environment & Natural Resources 
(DENR) 
Greenplains Subdivision, Banilad, Mandaue City 
Republic of the Philippines 
Tel: (63-32) 346 1689 
Fax: (63-32) 346 9176 
E-mail: bgea11@yahoo.com 
 
Mr. Reynaldo L. Villela 
Chief, Coastal and Offshore Geology Section 
Mines and Geosciences Bureau (MGB) 
Department of Environment & Natural Resources 
(DENR) 
North Avenue, Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 928 8659 
Fax: (63-2) 926 0936 
E-mail: mgb7@mozcom.com 
 
Mr. Guillermo H. Ansay 
Supervising Science Research Specialist 
Department of Energy (DOE) 
Energy Center, Merritt Road 
Fort Bonifacio, Taguig City, Metro Manila  
Republic of the Philippines 
Tel: (63-2) 812 4016 
Fax: (63-2) 840 2206 
E-mail: gansay@doe.gov.ph 
 

Mr. Redentor D. Pascual 
Supervising Science Research Specialist 
Department of Energy (DOE) 
Energy Center, Merritt Road 
Fort Bonifacio, Taguig City, Metro Manila  
Republic of the Philippines 
Tel: (63-2) 812 4016 
Fax: (63-2) 840 2206 
E-mail: rpascual@doe.gov.ph   

red_pascual@yahoo.com 
 
Dr. Maria Luisa G. Tejada 
Associate Professor 
National Institute of Geological Sciences 
University of the Philippines 
Velasquez St., Diliman, Quezon City 1101 
Republic of the Philippines 
Tel: (63-2) 924 2709 
Fax: (63-2) 929 6047 
E-mail: mtejada@nigs.upd.edu.ph 
 
Mr. Raul A. Laput 
Chief, Marine Management Division 
Mines and Geosciences Bureau (MGB) 
Regional Office No. VII 
Department of Environment & Natural Resources 
(DENR) 
Greenplains Subdivision, Banilad, Mandaue City 
Republic of the Philippines 
Tel: (63-32) 346 2275 
Fax: (63-32) 346 9176 
E-mail: raul_laput@yahoo.com 
 
Dr. Maria Leonila P. Bautista 
Associate Scientist 
Philippine Institute of Volcanology & Seismology 
C.P. Garcia Avenue, UP Diliman, Quezon City 
Republic of the Philippines 
Tel: (63-2) 927 1096 
Fax: (63-2) 927 1096 
E-mail: leyobautista@yahoo.com 
 
 
THAILAND 
 
Mr. Satien Sukontapongpow (Head of Delegation) 
Deputy Permanent Representative of Thailand to  
CCOP 
Deputy Director-General, Department of Mineral  
Resources (DMR) 
Ministry of Natural Resources and Environment 
Rama VI Road, Ratchathewi 
Bangkok 10400, Thailand 
Tel:   (66-0) 2202 3775 
Fax: (66-0) 2644 4892 
E-mail: satiensukon@mail.com 
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Mr. Worawoot Tantiwanit 
Senior Expert 
Department of Mineral Resources (DMR) 
Ministry of Natural Resources and Environment 
Rama VI Road, Ratchathewi 
Bangkok 10400, Thailand 
Tel:  (66-0) 2202 3726 
Fax:  (66-0) 2644 4892   
E-mail:  worawoot@dmr.go.th 
 
Dr. Sommai Techawan 
Senior Geologist, Chief of Foreign Affairs Section 
Geological Resource Conservation and  
   Management Division 
Department of Mineral Resources (DMR) 
Ministry of Natural Resources and Environment 
Rama VI Road, Ratchathewi 
Bangkok 10400, Thailand 
Tel: (66-0) 2202 3932 
Fax: (66-0) 2644 8781 
E-mail: sommai@dmr.go.th 
 
Mr. Preecha Saithong 
Geologist 
Environmental Geology Division 
Department of Mineral Resources (DMR) 
Ministry of Natural Resources and Environment 
Rama VI Road, Ratchathewi 
Bangkok 10400, Thailand 
Tel: (66-0) 2202 3911 
Fax: (66-0) 2202 3927 
E-mail:  preecha@dmr.go.th 
 
Mrs. Sukanjanawadee Maneeratana 
Policy and Plan Analysist 
Department of Marine and Coastal Resources 
92 Phaholyothin 7, Sam Sen Nai 
Phayathai, Bangkok 10400, Thailand 
Tel:  (66-0) 2298 2149 
Fax:  (66-0) 2298 2149 
E-mail: maneerat_tim@yahoo.com 
 
Dr. Phumee Srisuwon 
Senior Geologist 
Department of Mineral Fuels (DMF) 
Ministry of Energy 
24th Floor, Shinawatra Tower 3 
Viphavadi Rangsit Road, Chatuchak 
Bangkok 10900, Thailand 
Tel: (66-0) 2791 8345 
Fax: (66-0) 2791 8357 
E-mail: phumee@dmf.go.th 
 
 
 
 
 
 

Mr. Tinnakorn Sunee 
Senior Geologist 
Department of Mineral Fuels (DMF) 
Ministry of Energy 
24th Floor, Shinawatra Tower 3 
Viphavadi Rangsit Road, Chatuchak 
Bangkok 10900, Thailand 
Tel: (66-0) 2791 8345 
Fax: (66-0) 2791 8357 
E-mail: tinnakorn@dmf.go.th 
 
 
VIETNAM 
 
Mr. Nguyen Dang Lieu (Head of Delegation) 
Vice Permanent Representative of Vietnam to CCOP 
Vice President of Petrovietnam 
Vietnam Oil and Gas Group 
PETROVIETNAM 
22, Ngo Quyen Street, Hanoi 
Socialist Republic of Vietnam 
Tel:    (84-4) 825 2526 
Fax:   (84-4) 824 9126 
E-mail:   pns@hn.vnn.vn 
 
Dr. Nguyen Thanh Van  
Deputy Director General 
Department of Geology and Minerals of Vietnam 
6, Pham Ngu Lao Street, Hanoi 
Socialist Republic of Vietnam 
Tel:    (84-4) 826 1779 
Fax:   (84-4) 825 4734 
E-mail:   nguyenthanhvan@dgmv.gov.vn 
 
Dr. Nguyen Huy Quy  
Deputy General Manager, Science  
 and Technology Division 
Vietnam Oil and Gas Group 
PETROVIETNAM 
22, Ngo Quyen Street, Hanoi 
Socialist Republic of Vietnam 
Tel:    (84-4) 934 7767 
Fax:   (84-4) 826 5942 
E-mail:  nhquy@hn.pv.com.vn 
 
Mr. Ngo Sy Tho 
Expert 
Oil and Gas Department 
Office of the Government of Vietnam 
01, Hoang Hoa Tham, Ba Dinh, Hanoi  
Socialist Republic of Vietnam 
Tel:    (84-4) 557 5442 
Fax:   (84-4) 804 4130  
E-mail:  thongosy@gmail.com 
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Mr. Dang Ngoc Tran 
Deputy Director of International Cooperation Division 
Department of Geology and Minerals of Vietnam  
6, Pham Ngu Lao, Hanoi 
Socialist Republic of Vietnam 
Tel:    (84-4) 933 3070 
Fax:   (84-4) 824 8027 
E-mail:   tran@vnn.vn 
 
Mr. Pham Tuan Viet 
Senior Officer 
Vietnam Oil and Gas Group 
PETROVIETNAM 
22, Ngo Quyen Street, Hanoi 
Socialist Republic of Vietnam 
Tel: (84-4) 825 2526 Ext. 491 
Fax:   (84-4) 826 5942 
E-mail:   ptviet_htqt@hn.pv.com.vn 
 
 
COOPERATING COUNTRIES : 
 
 
BELGIUM 
 
Prof. Dr. Ir. Lėon Dejonghe (Head of Delegation) 
Representative of Belgium to CCOP 
Geologist Director, International Cooperation 
Geological Survey of Belgium 
Royal Belgian Institute of Natural Sciences 
13 Jenner Street, B-1000 Brussels 
Belgium 
Tel:    (32-2) 788 7620  
Fax:   (32-2) 647 7359 
E-mail:  leon.dejonghe@naturalsciences.be 
 
 
 
CANADA 
 
Dr. Ralph G. Currie (Head of Delegation) 
Representative of Canada to CCOP 
Head, Pacific Geoscience Centre 
Geological Survey of Canada 
9860 West Saanich Road 
P.O. Box 6000, Sidney 
B.C. V8L 4B2, Canada 
Tel: (1-250) 363 6419 
Fax: (1-250) 363 6739 
E-mail: rcurrie@nrcan.gc.ca 
 
 
 
 
 
 
 
 
 

DENMARK 
 
Mr. Ioannis Abatzis (Head of Delegation) 
Representative of Denmark to CCOP 
Senior Geophysical Advisor 
Interactive Interpretation Section Leader  
Department of Geophysics 
Geological Survey of Denmark and Greenland 
(GEUS) 
Øster  Voldgade 10,  DK-1350 Copenhagen K 
Denmark 
Tel:    (45-38) 142 516 
Fax:   (45-38) 142 050 
E-mail:   ia@geus.dk 
 
 
FRANCE 
 
Mr. Jean Claude Guillaneau 
Director, International Division 
Bureau de Recherche Geologiques et Miniere 
(BRGM) 
3, Avenue C. Guillemin – B.P. 6009 
45060 Orléans Cedex 2, France 
Tel: (33-23) 864 3793 
Fax: (33-23) 864 3305 
E-mail: jc.guillaneau@brgm.fr 
 
 
GERMANY 
 
Dr. Volker Steinbach (Head of Delegation) 
Head, Natural Resources Division 
International Cooperation 
Federal Institute for Geosciences and Natural 
Resources (BGR) 
Stilleweg 2, D-30655 Hannover 
Germany 
Tel: (49-511) 643 2352 
Fax: (49-511) 643 3661 
E-mail: volker.steinbach@bgr.de 
 
 
JAPAN 
(see Member Country) 
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THE NETHERLANDS 
 
Dr. Joseph L.J. de Sonneville (Head of Delegation) 
Vice-Chairman, CCOP Advisory Group 
Representative of The Netherlands to CCOP 
Director, International Cooperation 
Geological Survey of The Netherlands - TNO 
TNO Water Business Centre 
Netherlands Institute of Applied Geoscience 
TNO - Environment and Geosciences 
Princetonlaan 6, P.O. Box 80015 
3508TA Utrecht, The Netherlands 
Tel:    (31-30) 256 4421 
Fax:   (31-30) 256 4755 
E-mail:   jos.desonneville@tno.nl 
 
 
 
NORWAY 
 
Mr. Erling Kvadsheim (Head of Delegation) 
Representative of Norway to CCOP 
International Project Coordinator 
Norwegian Petroleum Directorate (NPD) 
Professor Olav Hanssens vei 10 
P.O. Box 600, N-4003 Stavanger 
Norway 
Tel:    (47-51) 876 000 
Fax:   (47-51) 551 571 
E-mail:   erling.kvadsheim@npd.no 
 
 
 
POLAND 
 
Dr. Witold Szczuciński (Head of Delegation) 
Adjunct (-Associate Professor) 
Institute of Geology 
Adam Mickiewicz University in Poznań 
Maków Polnych 16 
61-606 Poznań, Poland 
Tel:  (48-61) 829 6025 
Fax:  (48-61) 829 6001 
E-mail:  witek@amu.edu.pl 
 
 
 
UNITED KINGDOM 
 
Dr. David C. Ovadia (Head of Delegation) 
Representative of the United Kingdom to CCOP 
Director of International Division 
British Geological Survey (BGS) 
Keyworth, Nottingham NG12 5GG 
United Kingdom 
Tel:    (44-115) 936 3465 
Fax:   (44-115) 936 3474 
E-mail:  dco@bgs.ac.uk 
 
 

UNITED STATES OF AMERICA 
 
Dr. Stephen G. Peters (Head of Delegation) 
Coordinator for South East Asia 
Global Mineral Resource Assessment Project 
U.S. Geological Survey (USGS) 
MS-954 National Center 
12201 Sunrise Valley Drive 
Reston, Virginia 20192, USA 
Tel: (1-703) 648 6348 
Fax: (1-703) 648 6383 
E-mail:  speters@usgs.gov 
 
 
COOPERATING ORGANIZATIONS : 
 
 
ASCOPE 
 
Mrs. Ungku Ainon Ungku Tahir (Head of Delegation) 
Secretary-in-Charge 
Asean Council on Petroleum (ASCOPE) 
Level 45, Tower 1, PETRONAS Twin Towers 
Kuala Lumpur City Centre 
50088 Kuala Lumpur, Malaysia 
Tel: (60-3) 8924 0023 
Fax: (60-3) 8925 2044 
E-mail: ungku.ainon@ascope.com.my 
 
 
EUROGEOSURVEYS 
 
Prof. Dr. Arne Bjorlykke (Head of Delegation) 
Member of EuroGeoSurveys Executive Committee 
EuroGeoSurveys 
Geological Survey of Norway (NGU) 
N-7491 Trondheim 
Norway 
Tel: (47-90) 095 012  
Fax: (47-73) 921 620 
E-mail: Arne.Bjorlykke@ngu.no 
 
 
PETRAD 
 
Dr. Øystein Berg (Head of Delegation) 
Managing Director 
International Programme for Petroleum 
  Management and Administration (PETRAD) 
Prof. Olav Hanssens vei 10 
P.O. Box 600, 4003 Stavanger 
Norway 
Tel:    (47-51) 876 139 
Fax:   (47-51) 876 428 
E-mail:  oystein.berg@petrad.no 
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HONORARY ADVISERS : 
 
Dr. Yoshihiko Shimazaki 
Honorary Adviser to CCOP 
Councillor 
Geological Survey of Japan 
3-2-36 Nishiazabu, Minato-ku 
Tokyo 106-0031, Japan  
Tel:    (81-3) 3408 1765 
Fax:   (81-3) 3408 1765 
E-mail:   shim-y@giga.ocn.ne.jp 
 
Mr. Fateh Chand     
Honorary Adviser to CCOP 
 
Home: 
465 Jalan Desa Utama, Taman Desa 
58100 Kuala Lumpur, Malaysia 
Tel: (60-1) 9239 3376 
Fax:  (60-3) 7981 6225 
E-mail: fchand25@gmail.com 
 
Office: 
Academy of Sciences Malaysia 
902-4, Jalan Tun Ismail 
50480 Kuala Lumpur, Malaysia 
Tel: (60-3) 2694 9898 
Fax: (60-3) 2694 5858  
 
Mr. Chen Shick Pei 
Honorary Adviser to CCOP 
No. 1617, Jalan Urat Mata 
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WELCOME REMARKS 

 
by the Honorable Mayor of Cebu City 

delivered by 

the Honorable Vice-Mayor, Michael L. Rama 
 

at the Opening Ceremony of the 44th CCOP Annual Session 
22 October 2007, Cebu, The Philippines 

 
  
 
I am so awed by the presence of this congregation of experts learned in geoscience programs. 
 
This is a forum of a selected and gifted few and we are very proud and honored to host you in 
our Capitol Social Hall. 
 
The topic geoscience brings to mind the following quotations said so many years ago and 
sadly have come to pass: 
 
“Man has been endowed with reason, with power to create, so he can add to what he’s been 
given.  But up to now he hasn’t been a creator, only a destroyer.  Forests keep disappearing, 
rivers dry up, wild life’s becomes extinct, the climate’s ruined and the land grows poorer and 
uglier everyday.  The earth we abuse and living things we kill will in the end take their 
revenge; for in exploiting their presence, we are diminishing out future”.  
 
I may sound pessimistic, but the sad fact is that we are in the race against disaster.  Raging 
tsunamis, angry volcanoes, killer tornados are symptoms of a dreadful future.  We frantically 
look for ways and means to win this fight against the anger of our furious mother Earth - Not 
the promises of politicians nor the money of billionaires can do it.  It is you may dear 
audiences who are the very people who know how.  It may seem an impossible task.  But 
hope springs eternal in the human breasts.  The Great Creator, after all in the Genesis 
commissioned man to have dominion over the earth.  We can do it.  But there is a reminder: If 
man can grasp the mystery of the atom, he must also listen and follow the Sermon on the 
Mount. 
 
In the name of the Provincial Governor and the Provincial Board of Cebu, welcome one and 
all. 
 
Thank you. 
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SPECIAL MESSAGE 
 

by the Honorable Governor of Cebu Province 

delivered by 

Honorable Victor A. Maambong 
Chairman, Committee on Environment and Natural Resources 

Sangguniang Panlalawigan, Cebu Province 
 

at the Opening Ceremony of the 44th CCOP Annual Session 
22 October 2007, Cebu, The Philippines 

 
Honorable Vice-Mayor Mike Rama, Dr. Eikichi Tsukuda, Dr. Jos de Sonneville, Dr. Hee-
Young Chun, Honorable Horacio Ramos, and last but never the least, a respected political 
leader and a competent public servant; we in Cebu, believe that though he would be appointed 
to the local Government portfolio but the environment issues were more challenging, our 
champion of local autonomy, the Honorable Secretary Jose Atienza Jr., our distinguished 
guests, ladies and gentlemen. 
 
“Maayong Buntag” – Good Morning.  Welcome to historic Cebu.  The oldest Province in the 
country and probably the strongest and most stable, economically and based on the tenets of 
your expertise, geoscientifically.  For Cebu is merely a sleek island surrounded by 
magnificent islets in the Visayan Sea that hosts the richest marine life if not globally within its 
Asian neighbors.  It may also be a sliver of land mass but it produces the sweetest and juiciest 
mango in the country, one of our prime exports. Cebu in its struggling but glorious past 
nurtured and nourished the most fearsome freedom fighters against our colonizers then but 
our present modern day allies and benevolent neighbors the Spaniards, the Japanese and the 
Americans. 
 
Cebu in fact is the site – the venue of our only battle for freedom that the Filipinos won – the 
battle of Mactan.  All the other clashes or battles we had lost. In jest but still as a serious 
footnote to history and geoscience, our local history provides proof of the Asian’s love and 
filial obeisance to mother nature and what you also regard as geoscience now.  The European 
Magellan, a tested and a veteran soldier, may not have been that sharp in geoscience.  For 
history records clearly that the Spanish colonizer landed at a point so far from the shore, it 
being low tide and provided to be disastrous.  Lapulapu, our first national hero capitalized on 
this miscalculation and misjudgment.  And not only repelled his attack in what is now known 
as Lapulapu City (where our airport is!).  He also killed the first European military 
commander in the entire history of Southeast Asia.   
 
Geoscience may be embedded not only in our history but also in our tenacity and resilience as 
a people in what the super powers termed as third world nations. 
 
Today and this morning for and in behalf of the Province of Cebu, our beloved First Lady 
Governor Gwen Garcia and the Provincial Legislative Council as well as the entire Cebuano 
people, we collectively convey our appreciation and wholesome support for this year’s 
hosting of the 44th CCOP Annual Session and 50th Steering Committee Meeting. 
 
We extend to all of you our warmest hospitality in the traditional Cebuano way.  We hope 
your meetings will be productive knowing its significance and relevance to the formulation of 
sound environmental policy.  Again, our sincerest gratitude for being here.  Welcome to Cebu. 



 

Proceedings of the 44th CCOP Annual Session 25  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

OPENING ADDRESS 
 

by 

Dr. Eikichi Tsukuda 
Chairman, CCOP Steering Committee 

 
at the Opening Ceremony of the 44th CCOP Annual Session 

22 October 2007, Cebu, Philippines 
 
 
His Excellency, Honorable Jose L. Atienza Jr, Secretary, Department of Environment  

and Natural Resources  
Representative of Cebu Province, Board member Victor Maambong,  
Representative of Cebu City, Vice Mayor, Michael Rama, 
Honorable Guests, 
Mr. Horacio C. Ramos, Permanent Representative of the Philippines to CCOP,  

Director, Mines and Geosciences Bureau, 
Dr. Hee-Young Chun, Director, CCOP Technical Secretariat,  
Dr. Jos L.J. de Sonneville, Vice-Chairman, CCOP Advisory Group, 
Distinguished Delegates, 
Ladies and Gentlemen, 

 
Good morning to all of you and Mabuhay 

 
It is my great honor and pleasure for me to have this opportunity to say a few words on the 
opening ceremony.  On behalf of CCOP Steering Committee Meeting, I would like to express 
our sincere appreciation to His Excellency Honorable H.E. Jose Atienza and Honorable 
Victor Maambong, Vice Mayor Michael Rama for attending the opening ceremony of the 44th 
Annual Session of CCOP in spite of their busy schedule. It is the distinct honour for us. 

 
We also deeply appreciate the organising agencies, the Department of Environment and 
Natural Resources, in particular the Mines and Geosciences Bureau, the Department of 
Energy, especially the Energy Resource Development Bureau, for everything that has been 
done to ensure the success of this Annual Session. 

 
We sincerely thank the Government of Philippines, especially the Mines and Geosciences 
Bureau, for their sponsorship of the meeting.  We will enjoy a beautiful venue and hospitality, 
which will be helpful to make the meeting very beneficial for all of us. 

 
The United Nations General Assembly has proclaimed the year 2008 to be the United Nations 
International Year of Planet Earth (IYPE).  This activity started from this year 2007.   The 
Year's purpose, encapsulated in it strap line Earth sciences for society, is to reduce risks for 
society caused by natural and human-induced hazards, to reduce health problems by 
improving understanding of the medical aspects of Earth science, to build safer structures and 
expand urban areas, to develop natural resources and utilize natural subsurface conditions, to 
determine the non-human factor in climatic change and so on.  These are all related to the 
CCOP activity.  This community is expected to play a major role in the IYPE.  I am very 
happy to inform you that the first contribution to the Year is already in progress as the 
publication of CCOP Geoheritage book project in accordance with the outreach program of 
the Year.  
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We all understand that very strong societal needs to earth science organizations are building 
up in the many fields like geo-resources, geo-environment and geo-hazards.  CCOP has a 
great opportunity to answer these issues and play an important role to solve cross border 
problems in the region.     
 
I am very pleased to have the delegation from Poland, a new Cooperating Country and 
Mongolia as an observer this year.  This is the historical moment and will help to add strength 
to CCOP.   I would like to extend a warm welcome to the Representatives from Poland and 
Mongolia. 
 
CCOP Technical Secretariat has a new Director, Dr. Hee-Young Chun from Korea.  His term 
started from this year.  I ask all the Member Countries, and Cooperating Countries and 
Organizations to help his management in order to develop a new strong era of CCOP. 
 
Now, I am very happy to see that all the agenda has been beautifully prepared as usual by the 
Technical Secretariat in collaboration with MGB together with all the Member and 
Cooperating Countries and Organizations.    
 
I am sure that we would all learn through the presentations and discussions in the special 
thematic session this year as title “Awareness and Cooperation in Geosciences toward Safer, 
Healthier and Wealthier Communities”.  I hope that all of you bring them back home and 
continue these discussions on the role of geoscience organizations after the 44th Annual 
Session. 
 
Thank you very much and Maraming Salamat po. 
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OPENING ADDRESS  
 

by  

Dr. Jos L.J. de Sonneville 
Vice-Chairman of CCOP Advisory Group 

 
at the Opening Ceremony of the 44th CCOP Annual Session 

22 October 2007, Cebu, The Philippines 
 

 
His Excellency, Honourable Jose L. Atienza Jr, Secretary, Department of Environment  

and Natural Resources,  
Honorable Victor Maambong, Chairman of the Provincial Committee on Environment, 
The Honorable Vice-Mayor of Cebu City, Michael L. Rama, 
Dr. Eikichi Tsukuda, Chairman the CCOP Steering Committee, 
Mr. Horacio C. Ramos, Permanent Representative of the Philippines to CCOP,  

Director of Mines and Geoscience Bureau, 
Distinguished Delegates and Guests, 
 
 
On the occasion of the opening of the 44th CCOP Annual Session, I am very pleased to 
present a message of the Advisory Group. As Vice-Chair of this Group I represent (now) 15 
Cooperating Countries, 14 Cooperating Organizations and Honorary Advisors from several 
different countries. 
 
First, it is my pleasure to thank H.E. Jose Atienza, Honorable Victor Maambong and 
Honorable Michael Rama for taking time from their busy schedule, and honouring us with 
their presence here today. 
 
We also very much appreciate the organising agencies, the Department of Environment and 
Natural Resources, in particular the Mines and Geosciences Bureau (MGB), the Department 
of Energy, especially the Energy Resource Development Bureau, for everything that has been 
done to ensure the success of this Annual Session. 
 
We sincerely thank the Government of the Philippines, especially MGB for their sponsorship 
of the meeting. We have come to a beautiful venue and are being met with great hospitality 
which, I am sure, will create an atmosphere that is very beneficial to our meetings: it will 
contribute to an open exchange of knowledge and practice regarding the application of geo-
science in issues relevant to the welfare of our societies. On behalf of the Advisory Group, I 
wish to express our genuine appreciation for the welcome that has been prepared and for all 
that has been done to make this meeting a success. 
 
We will, as usual, review this week the achievements that have been made by CCOP during 
the past year. And I think you will all agree with me that CCOP is growing from strength to 
strength:  
 
The CCOP family has been extended by one new Cooperating Country: Poland. On behalf of 
the Advisory Group I extend a warm welcome to the Representative of Poland; 

 
The high level of project activity has been continued; 
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The implementation of the business plan is proceeding very well and a staff workload study 
has been completed, leading to improved efficiency across the Technical Secretariat; 

 
A sector manager has been appointed for Geo-resources, which completes the recently 
introduced Sector Management leadership team; 

  
There are a number of new projects that are being discussed and prepared – and several have 
already received favourable consideration for funding support; 

 
The financial status of CCOP is strong, with a one-year reserve having been preserved, a very 
good result indeed. 

 
The organisation has become stronger and a more effective CCOP organisation is better 
equipped to react to and anticipate the changes taking place in our world. Is there then nothing 
to wish for? There always is! There are big issues developing now world-wide and the 
question is if they merit special attention by CCOP. They concern, among others, the climate 
change impact, security of energy supplies, stability of (mineral) commodity prices, water 
supply and the mitigation and understanding natural hazards. CCOP has a role to play and can 
do so on the strong organisation and capabilities of her Geo-resources, Geo-hazards and Geo-
information Sectors. 
 
A major strength of CCOP continues to be the unique readiness of the Member Countries and 
Cooperating Countries to work together across national and cultural boundaries. Another is 
the real impact that numerous CCOP projects have had over the years, in technology transfer, 
personnel training, and influence on public policy.  

 
And I would like to repeat our admiration for the dedication and hard work of the Secretariat 
Staff, upon whom fall the many tasks of implementing meetings, workshops, symposia, 
publications and data dissemination. CCOP has been very fortunate to have such staff, ably 
led by successive CCOP Directors. 

 
This is also an opportune moment, on behalf of the Advisory Group, to welcome the new 
Director of CCOP: Dr. Hee Young Chun. We would like to congratulate Dr Chun on his 
election and look very much forward to work closely with him to support all that CCOP 
stands for. 

 
I would also like to thank in particular Dr. Eikichi Tsukuda, who has been Chairperson of the 
Steering Committee during the last two years and has done a wonderful job with the 
Committee in moving CCOP forward. 

 
CCOP also has a new Honorary Advisor: Mr. Chen Shick Pei, who, through support of the 
Government of Malaysia, will be a special Coordinator for CCOP of the IYPE activities of the 
member Countries for the year 2008. We would like to congratulate him with this important 
assignment and wish him much success. 

 
The special thematic session this year has as title: 

 
“Awareness and Cooperation in Geosciences toward Safer, Healthier and Wealthier 
Communities” 
 



 

Proceedings of the 44th CCOP Annual Session 29  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
 
This session will bring together local and international experts who will share their ideas and 
experiences on issues focused on the risks and uncertainties faced by society, caused by 
changes in our natural environment and the role of geo-science therein. We will speak about 
geo-hazards and mitigation, geo-hazard assessment, coastal erosion, climate change and geo-
science for adaptation. Indeed, this thematic session is timely and follows in the wake of 
worldwide increased attention to the real (and perceived) effects of climate change, as 
evidenced by recent awarding of the Nobel peace price. 

 
This brings us back to the core business of CCOP: to facilitate and coordinate the 
implementation of geo-science programmes in East and Southeast Asia in order to contribute 
to economic development and improved quality of life within the region. That is why we are 
here together, for the annual session, the steering committee meetings and the various 
workshops held throughout the year, in the conviction that geo-science knowledge, education 
and sharing of knowledge are keys to a safer and better world. 

 
With this in our minds we are all looking forward to a very informative and interesting 
meeting, and it is good to see so many old friends, who have travelled so far, gathered here in 
the beautiful country of the Philippines. 

 
Once again, on behalf of the Advisory Group, I would like to sincerely thank the Government 
of the Philippines for hosting the 44th CCOP Annual Session.  We are most grateful to our 
Philippine colleagues for their warm welcome and hospitality.  

 
Thank you. 
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KEYNOTE ADDRESS  
 

by 
Honorable Jose L. Atienza, Jr.  

Secretary 
Department of Environment and Natural Resources 

 
at the Opening Ceremony of the 44th CCOP Annual Session  

22 October 2007, Cebu, The Philippines 
 
 
The Honorable Victor Maambong, Board Member and Concurrent Chairman of the Provincial 
Committee on Environment of the Province of Cebu; The Honorable Michael L. Rama, Vice 
Mayor of Cebu City; Dr. Eikichi Tsukuda, Chairman of the Steering Committee of the 
Coordinating Committee for Geoscience Programmes in East and Southeast Asia (CCOP); Dr. 
Jos de Sonneville, acting Chairman of the CCOP Advisory Group; Director Hee-Young Chun 
of the CCOP Technical Secretariat; Director Horacio C. Ramos of the Mines and Geosciences 
Bureau and concurrent Permanent Representative of the Philippines to CCOP, Distinguished 
Delegates, Guests, and Friends, Good Morning! 
 
Before I start, I would like to welcome you all to the Philippines and to this historic, bustling 
and beautiful province of Cebu. I hope that you can squeeze some time to visit the tourist sites, 
the white sand beaches, and pristine dive spots in this province and yes, experience the 
Cebuano brand of Filipino hospitality.   
 
It is both an honor and a rare privilege to be given this opportunity to address this august body 
on the occasion of the 44th CCOP Annual Session which the Philippines last hosted in 1998 
during the 35th CCOP Annual Session in Subic, Zambales. 
 
Director Ramos, who was also your host in 1998, recounted the series of events that 
seemingly conspired that October. Zambales was rocked by a mild earthquake followed by a 
typhoon that hit the province Bullseye and subsequently caused a blackout. The series of 
events necessitated a transfer of the Steering Committee Meeting to Manila. Yet, the travel 
back to Manila was not easy. With major roads flooded, the group was forced to take a long 
and circuitous trek to Manila.   
 
What an experience if I may say.   
 
But being geoscientists, I presumed that you enjoyed it, it’s all part of the job as you often say. 
 
Anyway, pouring through the documents provided to me, I am quite impressed of how the 
CCOP has evolved through the years, amidst changing demands and needs of the times, to an 
essentially unique and relevant Geoscientific Intergovernmental Regional Organization in 
East and Southeast Asia. I believe that the spirit of brotherhood and cooperation traversing 
national and cultural boundaries among the CCOP Member-Countries and the Cooperating 
Countries and Organizations is the fundamental reason for CCOP’s more than four decades of 
existence since its birth here in the Philippines in 1966.  
 
I would specifically commend the catalytic role of the CCOP in achieving greater regional 
self-sufficiency for Economic Development, Environmental Management and Improvement 
of Quality of Life of Communities Consistent with the vision of: 
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“Facilitating and Coordinating the Implementation of Applied Geoscience 
Programmes in East and Southeast Asia in order to contribute to Economic 
Development and Improved Quality of Life in the Region” 

 
Coincidentally, the current major thrusts of CCOP on Geo-resources and Geo-environment 
are attune to the primary concerns of the Philippine Government on the sustainable 
development of our natural resources particularly on Energy, Mineral, and Groundwater and 
the vital need to protect our environment from both natural and human-induced hazards.   
 
My Department, the Department of Environment and Natural Resources, is in the forefront of 
the Philippine Government’s effort to conserve, manage, protect, and develop the country’s 
environment and natural resources guided by the principles of sustainable development. Her 
excellency, President Gloria Macapagal-Arroyo is championing two critical priority programs  
- First is the Revitalization Program for the Philippine Minerals Industry aimed at not just 
attracting investments into the mining sector but also proving that mining can be responsible 
and sustainable and second is the National Geohazard Programme which aims to identify 
areas in the country that are susceptible or vulnerable to various geologic hazards 
(Geohazards) and provide the vital information to various stakeholders in order to lessen or 
mitigate the impacts of such geohazards as well as to serve as valuable tool to local and 
national authorities responsible for physical framework and Land Use Planning, Land Use 
Classification and Allocation, Project Development and Disaster Preparedness, Management 
and Mitigation. 
 
It is worthy to explicitly cite CCOP’s coordinative role as an effective conduit in 
Hydrocarbon Resource Prospecting, Exploration, Development, and Management in the East 
and Southeast Asian region which the Philippines, as a CCOP Member Country, greatly 
benefited from. CCOP’s international catalytic function significantly contributed to the Oil 
Discovery Offshore of Northwest Palawan. And through the years, CCOP has been steadfast 
in bringing the much needed advanced techniques and technologies on Petroleum Resource 
Evaluation and Management, locally and regionally including projects on Oil and Gas 
Resource Management, Petroleum Policy and Management and Institution Capacity Building 
thru the invaluable generosities and cooperation in the geoscientific communities outside the 
CCOP region. 
 
I was informed that over the next few days, a number of technical presentations will delve on 
geohazards under the theme - “Awareness and Cooperation in Geosciences for Safer, Heathier, 
and Wealthier Communities”.  This year’s theme, I was told, is in consideration of and 
support to the global recognition of the wide-ranging importance of geoscience for human life 
and prosperity as provided for in the proclamation of the united nations general assembly 
declaring the year 2008 as the International Year of Planet Earth which I understand would 
also one of the agenda for the CCOP session. 
 
At this juncture, allow me to congratulate all the delegates and participants to this Annual 
Session whose enthusiasm and continuous cooperation in the various activities and projects 
under the CCOP work programme are really appreciated. 
 
If I may quote part of the statement of support of Her Excellency, President Gloria Macapagal 
Arroyo for this year’s hosting of the 44th CCOP Annual Session as well as the 50th CCOP 
Steering Committee Meeting: 
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“I also express the hope that the CCOP will be a powerful influence in stimulating 
growth and development, particularly in the fields of complementary in our different 
development programs. But the most important efforts in this direction must come, 
not from outside the East Asia and Southeast Asia regions, but from within the 
boundaries of Asia herself, and it is for us Asians to work together for our common 
good”. 

 
This notwithstanding, I wish to convey our sincerest and deepest appreciation to all the CCOP 
Cooperating Countries and CCOP Cooperating Organizations whose unwavering support and 
generous assistance has always significantly afforded the successful implementation of the 
various CCOP work programs. 
 
Allow me as well to gratefully acknowledge the CCOP Advisory Group, presently headed by 
acting Chairman, Dr. Jos de Sonneville, for their invaluable efforts in providing the much 
needed advisories and recommendations vital to the decision-making process of the CCOP 
Steering Committee which resulted to encouraging outcomes and bright directions for new 
CCOP projects with positive funding support.    
 
I would like to make special mention of initiatives that are being considered with respect to 
emerging and pressing global issues such as climate change and the delineation of the 
extended continental shelf. I believe that they will be of great benefit to CCOP Member 
Countries. Coincidentally, my department is in the forefront of Philippine efforts on climate 
change and maybe we can find some common areas for cooperative work. 
 
Likewise, let me commend Director Hee-Young Chun for the smooth and efficient 
operationalization and management of the CCOP Technical Secretariat vis-à-vis its uneasy 
tasks of coordination and organization of various meetings, seminars, and workshops 
including information and report dissemination regionally and internationally. 
 
Finally, allow me to congratulate the Philippine Organizing Committee, actively led by Mines 
and Geosciences Bureau, Director Horacio Ramos together with the national cooperating 
agencies in the Philippines for the official staging of this CCOP meeting here in Cebu city.  
 
I look forward with much anticipation to a successful and productive 44th CCOP Annual 
Session and a prevent wish that all the CCOP delegates, participants and guests would have a 
pleasant and wonderful stay, particularly here in Cebu city. 
 
Thank you very much and, once again, a pleasant day to each and everyone. Mabuhay! 
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KEYNOTE ADDRESS 
 

by 
Mr. Horacio C. Ramos 

Permanent Representative of the Philippines to CCOP 
Director, Mines and Geosciences Bureau 

to introduce 
Honorable Jose L. Atienza, Jr. 

Secretary, Department of Environment and Natural Resources 
 
 
The man I am tasked to introduce really needs no introduction. 
 
He is well-known to us here in the Philippines, and probably to many of you, having been the 
Chief Executive of the country’s capital, and the only Manila Mayor to be elected for three 
consecutive terms. 
 
Even before he became a Mayor, he had a sterling career in public service that has spanned 
three and a half decades. He served as a Member of the Parliament in the National Assembly 
from 1984 to 1986.  Later, he served as the General Manager of the National Housing 
Authority, before becoming a two-term Vice-Mayor of the City of Manila.  

 
His educational background in Architecture and Urban Planning, and a Doctorate Degree in 
Public Administration proved useful in his “Buhayin ang Maynila” or Revive Manila Program, 
where he renovated most of Manila’s decaying public facilities such as lighting, sidewalks, 
and historical monuments, and upgrading the City’s public libraries, schools, and hospitals, 
among others. 

 
Appointed as DENR Secretary last July 18, 2007 by the President, he brings with him his 
vision, his convictions, his courage, his management skills, his perspective as a local 
executive and his passion to do more.  He also brings with him a balanced perspective of 
someone who views people as the key partner in the preservation of a healthy environment 
and in the development of its God-given resources. 

 
As Environment and Natural Resources Chief, he has the unenviable task of balancing the 
natural resources conservation and development goals of the nation.  A task that traverses the 
air we breathe, the water we drink, the flora, fauna, and environment we treasure and nurture, 
the land we till and dwell on, and yes the minerals that we have to develop responsibly. 

 
He is firm in his belief that the country’s natural resources can be our passport to national 
progress for as long as they are managed and developed in a sustainable manner for the 
benefit of the country’s primary resource - the   Filipino people.  This is consistent with his 
marching orders from the President - “You revived the City of Manila, not let us revitalize the 
environment and together, we will bring progress to the nation.” 

 
Ladies and gentlemen, without much ado, let us all welcome, a man who is pro-people and 
pro-environment. 
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COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES  
IN EAST AND SOUTHEAST ASIA (CCOP) 

44th CCOP Annual Session 
21-26 October 2007 
Cebu, The Philippines 
 
 

AGENDA 
 
 
OPENING CEREMONY 
 
ELECTION OF OFFICERS   
 
AGENDA ITEM 
 

1.   ADOPTION OF THE AGENDA  

2.   CCOP PROGRESS REPORT (1 July 2006 – 30 June 2007) 

3. MEMBER COUNTRIES' PRESENTATIONS  

4. COOPERATING COUNTRIES AND ORGANIZATIONS’ PRESENTATIONS 

5. CCOP WORKPLAN FOR 2008 

6. ADVISORY GROUP MEETING  (to be held as a separate meeting) 

7. GENERAL CONSULTATIVE MEETING 

7.1   Report of the CCOP Advisory Group Meeting 

7.2   Consideration of CCOP Workplan for 2008 and interests of Member Countries  
 for new activities 

7.3   Statements by Cooperating Countries and Cooperating / Corresponding 
Organizations on possible future assistance to CCOP in 2008 and Onwards  

8. PROPOSED DATES AND VENUES OF THE 45TH CCOP ANNUAL SESSION  

9. OTHER MATTERS 

10. GENERAL REMARKS 

11. THEMATIC SESSION ON “Awareness and Cooperation in Geosciences for   
Safer, Healthier and Wealthier Communities” 
 

12. ADOPTION OF THE REPORT 

 
CLOSING CEREMONY 
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COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 

44th Annual Session 
21 – 26 October 2007 
Cebu, The Philippines 
 

CCCCOOPP  PPRROOGGRREESSSS  RREEPPOORRTT  
 

This report covers the period 01 July 2006 – 30 June 2007. 
 

II..        AADDMMIINNIISSTTRRAATTIIOONN  AANNDD  PPEERRSSOONNNNEELL  
 

As of 30 June 2007, the CCOP Technical Secretariat has seventeen personnel, 
comprising seven professionals and ten supporting staffs. The operational organization chart 
of the Technical Secretariat is shown in Figure 1.   

 
The out-going Director, Mr. Chen Shick Pei finished his term on 31 May 2007. Dr. 

Hee-Young Chun took Director post from 1 June 2007 with the Hand-over ceremony of 
CCOP T/S Directorship on 14 June 2007.  

 
During the reporting period, Dr. Nguyen Hong Minh, Vietnam joined for the position 

of Geo-resources Sector Manager on 16 November 2006. 
 
Dr. Eikichi Tsukuda, Chairman, CCOP Steering Committee, Deputy-Permanent 

Representative of Japan to CCOP, Director-General and Research Coordinator of the 
Geological Survey of Japan, AIST continue his Chairmanship of the CCOP Steering 
Committee Meeting until 31 December 2007.   

 
Dr. David B. Prior, Chairman, CCOP Advisory Group, Honorary Adviser to CCOP, 

Executive Vice Chancellor for Academic Affairs, The University of Texas System, and Dr. 
Jos L.J. de Sonneville, Representative of the Netherlands to CCOP, Director, International 
Cooperation, Netherlands Institute of Applied Geoscience, TNO – National Geological 
Survey continued their services as Chairman and Vice Chairman respectively of the CCOP 
Advisory Group. 
  
 Ms. Nellie James succeeded Mr. James Wanjik as Acting Secretary of the Department 
of Mining, and as the Permanent Representative of Papua New Guinea to CCOP from March 
2007. Mr. Kyo-Hyoung Han succeeded Mr. Jeong-Ho Lee as Deputy Director, Energy and 
Mineral Resources Development Policy Division, Ministry of Commerce, Industry and 
Energy (MOCIE), Korea from June 2007. Dr. David B. Prior has been appointed to the 
important and prestigious position as Executive Vice Chancellor for Academic Affairs, 
University of Texas System from 15 June 2007. 

 
CCOP conveys its thanks to the Advisory Group for its attendance and participation at 

the 43rd Annual Session in Daejeon, Korea, and its strong support and cooperation with CCOP 
activities during the year. It also wants to give a special thanks to Mr. Chen Shick Pei on his 
efforts of administration and leadership during his last 6 years work with CCOP T/S. 
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Implementation of the CCOP Business Plan (2007) 
 
The performance of the Business Plan of year 2006-2007 was reported to the 48th 

Steering Committee held in Daejeon, Korea. The Technical Secretariat had followed closely 
the strategy, activities and targets contained in the Business Plan since its approval. The 
Business Plan had guided well the operation of the Technical Secretariat, whereby clear 
strategies, rationale and targets as well as performance improvement are laid down. 

 
On the whole reporting period, implementation of the Business Plan is very much on 

track. The Sector Manager scheme worked well, especially in enhancing the management in 
the CCOP T/S, and in closer coordination with the Member Countries. The only issue that 
arose was regarding the target for the year. In view of the long lead time that may span over 2 
years to develop a large project, it would be more reasonable to set the targets for securing 
projects for the 2-year period. An indicative interim target may be set for the current year 
2007. This is reflected by the (draft) KPI with 4 main fields of measurement areas: Customer 
Perspective, Finance Perspective, Internal Business Process and Learning & Growth for 
corporate and Sector management levels (Annex II). 

 
Two Sector Managers, for Geo-environment Sector and Geo-information Sector have 

been appointed on 1 September 2006. The Sector Manager for Geo-environment was re-
designated from the incumbent Regional Expert position. And the Sector Manager for Geo-
information was appointed with the promotion of the Manager of the GeoInformation and 
Geodata Management as approved by the Steering Committee. Recruitment of the Sector 
Manager for Geo-resources has been carried out, and the position was taken up on 16 
November 2006. Several brainstorming and continued discussion was held regarding the 
strategies and action for the 3 sectors during the year. Looking into the needs of MC, and 
prioritizing projects that have the potential to be further developed and supported and seeking 
potential funding sources remained the priority action for the Sector Managers.   

 
A knowledge management workshop and the team building exercise were conducted 

for the staffs of the Technical Secretariat. The workshop was kindly contributed by PPM 
project in order to train CCOP T/S staffs for appropriate operating of the forthcoming EPPM 
project. The team building exercise was organized  for the whole staffs of CCOP T/S and the 
In-coming Director with the main objectives of improving internal co-operation, 
communication and routines in the office, strengthening the secretariat efficiency with respect 
to member countries services, project management and administration and bridging 
multicultural practices into CCOP T/S family habit. 

 
Development of the Virtual Library is in progress. It is expected to undergo trial 

operation at the end of year 2007. It is envisaged that all other relate databases such as 
SANGIS, GRIDNET, Metadata of Geological Maps, Groundwater and Geothermal Databases 
will be linked. The upgrading CCOP Information System concept has been drafted and will be 
presented to the Steering Committee Meeting for approval.  

 
Good financial performance has been recorded during the period. With the support and 

cooperation of the Member Countries, a very substantial part of the arrears of Member 
Countries’ contributions has been cleared, notably Papua New Guinea, the Philippines, 
Thailand and Vietnam. At the end of 31 December 2006, arrears amounting to USD 
662,261.19 has been collected and current year’s contribution amounting to USD 212,103.92 
has also been received. Very healthy income has been generated from management of CCOP 
projects, seminars and activities. During January to June 2007, a total amount of USD 
139,347.35 were earned mainly from Member countries’ contribution and management fee. 
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CCOP TECHNICAL SECRETARIAT 
OPERATIONAL ORGANIZATION CHART 

(June 2007) 

 

Manager 
Manager 

   Assistants 
Manager 
Assistant 

Manager 
Assistant 
Clerk/Driver    
Office Helper 

Professional Staff 
 
Dr. Hee-Young Chun, Korea 
Director 
 
Dr. Nguyen Hong Minh, Vietnam  
Geo-resources Sector Manger 
Mr. Niran Chaimanee, Thailand  
Geo-environment Sector Manger 
Ms. Marivic P. Uzarraga, Philippines 
Geo-information Sector Manager 
 
Mr. Simplicio Caluyong, Philippines 
PPM Project Coordinator  
Mr. Liu Liqun, China 
ICB-CCOP 1 Project Coordinator  
Dr. Satoshi Murao, Japan 
GSJ/AIST Project Coordinator 
 

Supporting Staff 
 
Mr. Anan Voratamtrakul 
Finance and Administration 
 Ms. Wanwisa Meengoen 
 Assistant in Finance 
 

Ms. Petcharat Sarawisutra 
Technical Programmes 
 Ms. Peerada Srisomboon 
 Assistant in Technical Programmes 
 Ms. Vareerat Unwerawattana 
 Assistant in Technical Programmes 
 
Ms. Sunit Prokati 
Publication and Documentation 
 

 Mr. Piyawatchara Pramalnrut 
Assistant in IT 

 

Ms. Sansanee Wudhiwanich 
Secretary 

 

Mr. Theerayan Thimasarn 
 Clerk/Driver 
 Ms. Tavee Bootkaew 
 Office Helper 
 

(As of June 2007 the composition of the Secretariat's workforce include 7 full-time professional staffs and 10 support personnel, totalling 17) 

Figure 1.  CCOP Technical Secretariat Organization Chart 

Sector Managers 
 

Geo-resources     Geo-environment      Geo-information 

Secretary 

Project Coordinators 

Finance & Admin. Technical Programmes Geodata & Info.Management Publication & 
Documentation 

DIRECTOR 
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IIII..        FFIINNAANNCCEE  
((EEnnddiinngg  3311  DDeecc  22000066  aanndd  11  JJaannuuaarryy  ––  3300  JJuunnee  22000077))  

 
 At the end of 31 December 2006, total income for the year 2006 was USD 662,261.19. 
In addition to Member Countries’ contributions, amounting to USD 419,096.07, the Technical 
Secretariat also earned USD 212,103.92 from the management of projects during the period. 
The amount of USD 31,061.20 was received from other incomes which included interest 
earned, sale of publications, gain/loss on currency exchange and miscellaneous incomes. The 
expenditure of USD 436,129.96 was incurred for operation and administrative support. As of 
December 31, 2006 the CCOP General Fund registered a cash balance of USD 500,988.19. 

 
From January 1 to June 30, 2007, Member Countries’ total cash contributions 

amounted to USD 91,912.72, of which USD 15,002.93 and USD 12,416.83 were for the 
arrears of 2005 and 2006 respectively, and USD 64,492.96 were cash contributions for 2007.  
This consisted of partial contributions for 2005 from the Philippines (USD 10,586.46) and 
Papua New Guinea (USD 4,416.47), contributions for 2006 from Papua New Guinea (USD 
10,000) and partial contribution from The Philippines (USD 2,416.83). The cash contributions 
for 2007 were also received from Thailand (USD 40,000), Vietnam (USD 15,000) and partial 
received from Papua New Guinea (USD 9,492.96). 

 
Additional received the cash contributions after report period were consisted of 

Malaysia (USD 50,000), Indonesia (USD 25,000) and Cambodia (USD 5,000).   
 
The expected cash contributions from the rest of the Member Countries are USD 

270,507.04 for 2007, USD 87,583.17 for 2006, USD 50,000.00 for 2005 and USD 22,000 for 
2004 (Table 1). 

 
In addition to Member Countries’ contributions, the amount of USD 37,680.10 was 

earned from the management of projects during January – June 2007 period (Table 2). Other 
incomes during the period amounted to USD 9,754.53 including interest earned, sale of 
publications, gain (loss) on exchange, and miscellaneous incomes. The total income during 
the period was USD 139,347.35. The expenditure of USD 255,318.69 was incurred from 
operation and administrative support. The cash balance as at end of June 2007 amounted to 
USD 480,702.58. 

 
The Financial Reports for the period January – December 2006 and January-June 2007 

audited by Dhamniti Auditing Co., Ltd. are attached. 
 
The Technical Secretariat office premise is continuously being provided by the Royal 

Thai Government, through the kind arrangement of the Department of Mineral Resources 
(DMR), Ministry of Environment and Natural Resources, at the 24th Floor of the Thai CC 
Tower, Sathorn Tai Road, Bangkok, Thailand. This provision amounts to USD 47,189 for the 
year 2006, and USD 26,965 for January to June 2007. The Royal Thai Government through 
the DMR also accorded the privileges and the cooperation to enable the Technical Secretariat 
to operate efficiently and effectively. 
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Table 1.  Cash Contributions of Member Countries for 2004 - 2007 

Member 
Countries 

2005 -2006 
Contribution 
Received in 

2007 

2007 
Contribution 
Received in 

2007 

2004 
Contribution    
Expected to 

Receive 

2005  
Contribution    
Expected to 

Receive 

2006 
Contribution    
Expected to 

Receive 

2007 
Contribution    
Expected to 

Receive 
Cambodia - - - - -      5,000.00*** 

China - - 22,000.00 50,000.00 50,000.00    50,000.00 
Indonesia - - - - -    25,000.00*** 

Japan - - ** ** **    40,000.00 
Korea - - - - -    60,000.00 

Malaysia - - - - -    50,000.00*** 
Papua 
New 

Guinea 
    14,416.47 

 
    9,492.96* - - -   507.04 

Philippines 13,003.29* - - - 37,583.17***    40,000.00*** 
Singapore - - - - - - 
Thailand - 40,000.00 - - - - 
Vietnam - 15,000.00 - - - - 

Total 27,419.76 64,492.96 22,000.00 50,000.00 87,583.17 270,507.04 
* Partial Contribution received  ** Contribution made under Contract of Entrustment 
*** Received after June 2007 – Malaysia USD 50,000.00, Indonesia USD 25,000, Cambodia USD 5,000 and The Philippines. 

 
 

Table 2.  Execution of Project and Activity, from their Management and Income (2007) 
Organized 

with Activities Country Period Amount 
(USD) 

MFA 
Norway 

Tsunami Addendum I and Addendum II Bangkok, 
Thailand 

January, 2007 6,698.56 

PETRAD Seminar on Petroleum Resource 
Management Forum 

Kota Kinabalu 
Malaysia 

January 22-24, 
2007 

3,600.00 

World Bank Development Grant Facility Window 2 
Communities and Small Scale Mining 

Bangkok 
Thailand 

March, 2007 3,000.00 

USGS Sixth International Workshop on Seismic 
Analysis in the South Asia Region 

Chiang Mai 
Thailand 

December 4-7, 
2006 

15,000.00 

NORAD 9th Installment NPD to PPM Fund Bangkok 
Thailand 

June, 2007 9,381.54 

Total 37,680.10 
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IIIIII..    TTEECCHHNNIICCAALL  CCOOOOPPEERRAATTIIOONN  AANNDD  PPRROOJJEECCTT  SSUUPPPPOORRTT  
 

The Cooperating Countries and Organizations as summarized below (Table 3) are 
continuously providing technical support for activities contributing to sustainable geo-
resources and environmentally sound development in the CCOP region. To optimize the 
benefits of the programme support by the Cooperating Countries and Organizations, the 
Member Countries also provided in-kind support. 
 
Table 3.  Summary of CCOP Technical Activities with Cooperating Countries & Organizations 

CCooooppeerraattiinngg  
CCoouunnttrryy//OOrrggaanniizzaattiioonn AAccttiivviittiieess 

Canada Cooperation and support for an Ocean and Coastal Mapping Workshop to Member 
Countries which is available to MC on bilateral basis. 

Denmark Support of the project Capacity Building in CCOP Countries Project Phase 1          
(ICB-CCOP 1) in the petroleum sector.   

France A new project on European-Asian thesaurus is also being discussed. 

Japan 

Four projects are being supported for with GSJ/AIST.   
Cooperation and support for the CASM-Asia Project 
A proposal developed for a groundwater project for Cambodia with regional 
component involving CCOP. 

Germany Workshop Organization of Waste Disposal site Selection Project Implementation for 
Member Countries is under preparation 

The Netherlands Assisted in seeking funding support for the CCOP Geo-environment’s Project. 

Norway 

Support for preparation of project document for proposed new project on Enhanced 
Public Petroleum Management (EPPM) after completion of PPM.  
Support for preparation of project document for Phase 2, Tsunami Risk Assessment 
and Mitigation in Southeast Asia. 

United Kingdom Cooperation with GETECH in the production of aeromagnetic and gravity maps 

United States of America 

Through U.S. Geological Survey, cooperation on the implementation of the Global 
Mineral Resource Assessment Project (GMRAP) for Southeast Asia 
Offered seminars on gas-hydrates and coal bed methane for MC on bilateral basis 
Joint organization of a meeting on Seismic Analysis for Earthquakes in South Asia is 
under discussion 
Texas A & M University made available Fellowships for the Member Countries 
CCOP’s interest in USAID supported Indian Ocean Tsunami Warning System 
Project 

Asean Council on 
Petroleum (ASCOPE) 

Maintained close cooperation through jointly organizing seminars, information 
exchanges for the benefit of the Member Countries. Participation in ASCOPE Joint 
Committees Meeting to discuss current issues on CCOP and ASCOPE energy 
programmes. Invited Guest Speakers from ASCOPE Members to CCOP Activities. 
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CCooooppeerraattiinngg  
CCoouunnttrryy//OOrrggaanniizzaattiioonn AAccttiivviittiieess 

Circum Pacific Council 

Cooperation on the WGGC Project  
CPC named CCOP as the international secretariat for the proposed International 
Energy Conference 2007. 
New initiative on Fueling the Rim and discussion on a project to develop new 
modules of RIMSIM game for different scenarios  

Economic and Social 
Commission for Asia and 

the Pacific (ESCAP) 

Information exchange and discussion, cooperation on technical activities as well as 
organizing workshops and conferences. CCOP reports to the UN-ESCAP 
Commission Session and participates in the subcommittee meetings  

United Nations 
Environment Programme - 

ISDR 

Took part in ISDR regional Workshop on mitigation, preparedness and development 
for Tsunami early warning system in Indian Ocean Region and Preliminary 
discussion for the preparation of the first global platform on disaster risk reduction 

International Union of 
Geological Sciences 

(IUGS) 

CCOP is an Associate Partner in the International Year of Planet Earth initiative.  
IUGS support to CCOP activities.  Application for Associate Membership in IUGS is 
not yet approved.   

International Programme 
for Petroleum 

Management and 
Administration (PETRAD) 

CCOP and ASCOPE Members requested seminar topics through PETRAD and 
CCOP to organized tailor-made bilateral seminars for the priority needs of CCOP 
and ASCOPE Members.  The seminars coordinated by CCOP for the region.  

8-week courses (Stavanger, Norway every year in August-October) 
“Upstream petroleum Policy and Management” and “Upstream Management 
of Petroleum Development and Operations” 

United Nations 
Educational, Scientific & 

Cultural Organization 
(UNESCO) 

Information exchange, discussion and cooperation on CCOP technical activities 
were continued and new initiatives on groundwater discussed 

The World Bank Seeking for further support of CASM-ASIA coordinated by CCOP for the region 
 

 
Other Cooperating Countries generally continued their technical support to a number 

of CCOP work programmes by providing valuable advice and guidance as well as the 
implementation of bilateral technical assistance for CCOP Member Countries. Thanks are due 
to all the Cooperating Countries and Organizations for their provision of representatives to 
CCOP who have contributed in large measure to the review, assessment and formulation of 
CCOP work programmes and for the contribution of technical information to the GRIDNET 
Programme of CCOP.   

 
The 49th CCOP Steering Committee meeting in Langkawi, the Committee welcomed 

the interest of Poland to become a new Cooperating Country. The CCOP T/S sent the 
invitation letters for the application according to the Rules of Procedure of CCOP and for 
attending the next 44th CCOP Annual Session in Cebu, the Philippines.  
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IIVV..  TTEECCHHNNIICCAALL  AACCTTIIVVIITTIIEESS  
 
A number of workshops, seminars, training courses, working group meetings and 

expert visits were conducted during the reporting period. The Technical Secretariat has 
exceeded most of its planned targets under the three sectors on Geo-resources, Geo-
environment and Geo-information. During the reporting period, a total of 35 activities were 
carried out and attended by 1,355 participants from the Member Countries (Table 4).  Aiming 
at capacity building and technology transfer, these activities were highly appreciated by the 
participants.  

 
Table 4.  Summary of CCOP Member Countries’ Participation in Technical Activities 

SSeeccttoorr  NNoo..  ooff  aaccttiivviittiieess  NNoo..  ooff  ppaarrttiicciippaannttss  
   Geo-resources 27(*7) 1,002(*458) 
   Geo-environment 7 330 
   Geo-information 1 23 

TOTAL 35 1,355 
*CCOP-PETRAD Seminars 

 
 
1. GEO-RESOURCES SECTOR  

 1-A.  ENERGY PROGRAMME 

1)    The Petroleum Policy and Management (PPM) Project  
 
The Petroleum Policy and Management (PPM) Project was completed in August 2006 

with a report available in hardcopy and CDR highlighted by the results and recommendations 
of the 4 case studies and impact of the Project. The CCOP T/S has also received feed back 
that the Project is very useful and beneficial to the Member Countries.  

 
During the annual project meeting in Bangkok on May 2006, the representatives of the 

CCOP T/S, Norwegian Petroleum Directorate, and Royal Norwegian Embassy in Bangkok 
have agreed to use the remaining funds of the PPM Project for the preparation and conduct of 
follow up activities that will further benefit the CCOP Member Countries.   

 
The Coordinators Forum, the first post-PPM activity conducted, was held in Bangkok 

on 12-13 October 2006 that resulted in the project matrix and details of the 5 technical 
activities under the new initiative CCOP-Norway Program for Enhancing the Public 
Petroleum Management of the CCOP Member Countries or EPPM Program. The Forum was 
attended by representatives from Cambodia, China, Indonesia, Malaysia, Papua New Guinea, 
Philippines, Thailand and Vietnam as well as representatives from AIT, PETRAD, NPD and 
Norwegian Petroleum Safety Authority. During the Forum, the immediate needs of the 
Member Countries were again discussed and consolidated, and used as inputs in the EPPM 
Program document that was endorsed by the 48th Steering Committee Meeting in Daejeon, 
Korea on 4-5 November 2006. After series of consultations and refinement, the document was 
finally submitted to the Royal Norwegian Embassy for funding support last 14 February 2007. 
The EPPM program document is currently under appraisal by Norway. 

 
The balance of the PPM Project fund was also used to support the conduct of 

additional bridging workshops on the following topics: 
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• Workshop on the Practice of Knowledge Management (PKM): a journey to 
competitive advantage - Thailand, 7-10 May 2007 

• Opportunities for the Upstream Petroleum Sector of CCOP Member Countries 
Under the Clean Development Mechanism (CDM) of the Kyoto Protocol - Thailand, 29 

May-1 June 2007 

• Development of a Natural Gas Resources Metadata for CCOP - Chengdu, China, 
18-21 June 2007 

 
A total of 134 participants from 10 Member Countries attended the post-PPM 

activities with the female participants accounting for 26%. The management representatives 
from various oil and gas agencies and National Oil Companies in the Member Countries are 
about 60% of the total participants. With the addition of the above number of participants, the 
total number of participation in the PPM Project activities now stands at 1,261. 

 
The workshop documents including selected pictures can be accessed and downloaded 

for free at the PPM Project homepage http://www.ccop.or.th/ppm. 
 
2) Institutional Capacity Building in CCOP Countries Project Phase I  

(ICB-CCOP 1) 
 
The 3-year Danish government-supported ICB-CCOP 1 Project commenced in 

January 2005 and will be accomplished by the end of 2007. The implementation of the ICB-
CCOP 1 Project consists of two equally important components, the cross-border joint case 
studies and the facilitating activities toward the capacity building which are targeting the 
fulfillment of the goals and objectives setup by the project. The first component comprises the 
Sulu Sea-East Sabah Basin & Yinggehai-Song Hong Basin geo-scientific cross-border case 
studies involved in China, Malaysia, the Philippines and Vietnam. The second component 
comprises a series of project activities which are planned in an effort to address a great part of 
the specific scientific needs identified and requested by the CCOP Member Countries. From 
July 2006 to June 2007, 1 workshop, 2 seminars, 5 working meetings and 3 training courses 
and experts visits have been conducted. 268 geoscientists from all CCOP Member Countries 
were invited to participate in the above mentioned activities. Among them, 56 are female 
participants. The project also involved a pool of Danish and regional experts, as well as 
management and coordination support from the CCOP T/S.  

 
Five sets of GIS digital mapping software “ArcView 9.2” have been granted to the 

five case study host countries. Training in the application of this powerful software was also 
provided to a number of selected upcoming users in Bali, Indonesia. The software is going to 
be applied as a useful tool in the digital mapping and merging of the final maps of the cross-
border case studies. 

 
The support and valuable cooperation from DANIDA through the Royal Danish 

Embassy in Bangkok, CCOP Member Countries and CCOP Cooperating Organizations, 
ASCOPE and PETRAD are the concrete foundation of the continuously successful 
implementation of the project. In the remaining several months of the project term, we are 
very confident that the close cooperation among the CCOP Member Countries and common 
efforts will lead us to fulfill the objectives set for the ICB-CCOP1 Project. Finally, the outputs 
from the first cross-border joint case studies and capacity building would satisfy both 
DANIDA and stakeholders of the CCOP Member Countries. 
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ICB Events and Activities 

• The ICB-CCOP1 Project 1st Bangkok Meeting on Sulu Sea-East Sabah Basin & 
Yinggehai-Song Hong Basin Case Study held on 10-11 August, 2006 in Bangkok, Thailand. 

• The ICB-CCOP1 Project 1st Qingdao Meeting on Yinggehai – Song Hong Basin 
Case Study held on 28-29 August, 2006 in Qingdao, China. 

• The Training and EexpertVisit on “Organic Geochemistry and Petrology in 
Petroleum Exploration” was conducted on 11-14 September 2006, in Beijing, China.  

• The CCOP/ICB-PETRAD-CNOOC-MLR-CGS Seminar on CO2 Issues in 
Petroleum E&P was conducted on 23-25 November 2006, in Guilin, China. Mr. Søren 
Lütken, Counsellor, Embassy of Denmark in Beijing, delivered an opening remarks and 
attended the whole session of the seminar. At the closing ceremony of the seminar, he gave a 
very good appraisal on the seminar for disseminating the knowledge and sharing the 
experience for capacity building. Finally, he said that the ICB-CCOP1 Project is going very 
well and funding was utilized properly.  

• Annual Consultation Meeting 2006 with DANIDA in Bangkok on the Project was 
held on 7 December 2006 for reviewing the progress of the project, work plan and budget 
and discussing special issues of the project implementation. 

• The Sulu Sea-East Sabah Basin & Yinggehai-Song Hong Basin Case Study 
Manila Meeting has been conducted successfully from 30-31 January 2007 at the office of 
the Department of Energy, Philippines, in Manila, Philippines.  

• The Sulu Sea-East Sabah Basin & Yinggehai-Song Hong Basin Case Study 
Workshop was held on 2-4 March 2007, in Ho Chi Minh, Vietnam.  

• The Onshore-Offshore Correlation: Utilization of Data from Outcrop Geology, 
Well Logs, Core Logs and Core Measurements from Core Holes for Evaluation of 
Offshore Stratigraphy and Reservoir Architecture and Property Training and Expert 
Visit was conducted back-to-back with above mentioned workshop on 5-8 March 2007, Ho 
Chi Minh and Phu Quoc, Vietnam respectively.  

• The Seminar on Fractured Reservoir Exploration & Production was held in 
cooperation with PetroVietnam and ASCOPE on 16-18 May 2007 in Hanoi, Vietnam. 
Danish Ambassador to Vietnam, H. E. Mr. Peter Lysholt Hansen attended the opening 
ceremony of the seminar. In his opening speech, he praised Vietnam for its willingness to 
share valuable expertise and know how with neighboring countries. The Ambassador also 
stressed that Denmark is very happy to support the CCOP project on Institutional Capacity 
Building as a way of promoting regional cooperation and understanding.  

• The Sulu Sea-East Sabah Basin Case Study Kuala Lumpur Meeting was held on 
22-23 May 2007 in Kuala Lumpur, Malaysia.  

• The Training and Expert Visit in Digital Mapping: from Data Catch to Depth 
Map, GIS in Hydrocarbon Exploration was held on 4-7 June 2007, Bali, Indonesia. 

• ICB-CCOP1 Project Annual Report 2006 was submitted and approved by 
DANIDA in February 2007. 

• ICB-CCOP1 Project Semi-Annual Progress Report 2007 was submitted to 
DANIDA. 
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The CCOP Member Countries expressed their sincere thanks to the Royal Danish 
Government for the generous financial support to the ICB-CCOP1 Project in varied occasion. 
Details of the ICB Project can be accessed at the website:  

 http://www.ccop.or.th/techdetail.asp?id=31    
 

3) CCOP/ASCOPE/PETRAD Programmes 
 
With the technical and financial support of Norway, CCOP/PETRAD cooperation to 

undertake activities at the request of CCOP Member Countries remained active and 
successful. PETRAD, International Programme for Petroleum Management and 
Administration, Norway has been conducting tailor-made courses, workshops and seminars 
together with CCOP T/S and CCOP Member Countries and ASCOPE Members. The 
PETRAD tailor-made seminars is mainly to facilitate sharing of knowledge and experience on 
Petroleum Management, Administration and Technology between managers and experts 
within Governments and National Oil Companies. Continued efforts are being exerted and 
PETRAD had been particularly resourceful in soliciting support for the seminars requested by 
the Member Countries. The following seminars during report period June 2006 to June 2007, 
seven seminars were held with the 458 participants have been organized in cooperation with 
CCOP.  

• CCOP-PETRAD-MLR-CGS Seminar on Petroleum Policy and Management in 
Chengdu, China on 14-18 August 2006 completed with 57 participants, 24 papers were 
presented and discussed by 6 guest speakers from Norway.  

• CCOP-PETRAD-PETRONAS Seminar on Drilling and Well Services in 
Langkawi, Malaysia on 4-6 September 2006 completed with 85 participants, 21 papers were 
presented and discussed by 21 guest speakers from Norway and from the Region. 

• CCOP/ICB-PETRAD-CNOOC-MLR-CGS Seminar on CO2 Issues in Petroleum 
E&P in Guilin, China on 23-25 November 2006 completed with 31 participants with 7guest 
speakers from Norway, the Netherlands and from the Region. 

• CCOP-PETRAD-PETRONAS Seminar on Brown Fields in Penang, Malaysia on 
11-13 December 2006 completed with 113 participants, 28 papers were presented and 
discussed by 30 guest speakers from Norway and from the Region. 

• CCOP-PETRAD-MPE-NPD-PSA Seminar on Petroleum Resources Management 
Forum in Kota Kinabalu, Malaysia on 22-24 January 2007 completed with 41 participants, 23 
papers were presented and discussed with 5 guest speakers from Norway and from the 
Region. 

• CCOP-PETRAD-PETRONAS Seminar on Pipeline Integrity Management in 
Kuching, Malaysia on 5-6 June 2007 completed with 88 participants, 10 papers were 
presented and 2 parallel sessions were discussed with 11 guest speakers from Norway and 
from the Region. 

• CCOP-ASCOPE-PETRAD Seminar on Human Aspects of Safety in Denpasar, 
Bali, Indonesia on 12-14 June 2007 completed with 48 participants, facilitated and operated 
by 4 guest speakers from Norway.  

 
PETRAD 8-week courses are opened for CCOP and ASCOPE members to apply 

every year on “Upstream Petroleum Policy and Management” and “Upstream Management of 
Petroleum Development and Operations”.  
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 1-B.  MINERALS PROGRAMME 

1) CCOP-USGS Global Mineral Resource Assessment Project  

The CCOP-USGS Global Mineral Resource Assessment Project (GMRAP) is part of a 
5-year initiative to assess the identified and undiscovered non-fuel mineral resource of the 
world. Since 2003, three workshops had been conducted for the CCOP Member Countries, in 
2003, 2004 and 2005, and the final workshop planned to be held in 2007 has been postponed 
to 2008. It is proposed to be held back-to-back with 45th Annual Session and 52nd Steering 
Committee Meeting.  To date assessment for porphyry and sediment hosted copper have been 
completed and the draft final report was sent to national coordinators for inputs and 
comments. 

 
2)   Community and Small-Scale Mining in Asia (CASM-Asia) Project  

The CASM-Asia Project has been endorsed by the 44th Steering Committee Meeting 
held on 19-20 November 2005 in Tsukuba, Japan.  This three-year project, from 1 May 2005 
to 31 April 2008, is supported by the World Bank in close cooperation with the Geological 
Survey of Japan, AIST. The objective of the project is to function as a hub for CASM 
activities through which cooperation network of those engaged or have interest in 
artisanal/small scale mining can be built and to bridge the artisanal/small miners with the 
stakeholders, communities, technology and science in the Asia-Pacific region. During the 
reporting period, two workshops have been conducted: Workshop on Artisanal/Small-Scale 
Mining Social Issues was organized in Hanoi, Vietnam on 16-18 August 2006; and Workshop 
on the State-of-the-Art of Science and Technology to Protect the Environment and People was 
conducted on 27-29 November 2006, in Bandung, Indonesia. Two reports on CASM-Asia 
were prepared and submitted to the World Bank: Interim Report on December 2006 and Final 
Report in June 2007. 

 
 1-C.  GROUNDWATER PROGRAMME 

1) CCOP-GSJ/AIST Project on Groundwater Assessment and Control in the 
CCOP Region 

 
The CCOP-GSJ/AIST Project on Groundwater Assessment and Control in the CCOP 

Region originally named Groundwater Assessment along Great River Basins in East and 
Southeast Asia, is a 5-year project which commenced in April 2004 with the support of the 
Geological Survey of Japan, AIST. The project aims to evaluate groundwater resources and 
environments through its monitoring. It is subdivided into 3 sub-projects: (1) Groundwater 
Environment and Management in the Urban Coastal Area, (2) Groundwater and Land 
Subsidence Monitoring and (3) Groundwater Evaluation Using Monitoring System. These 
sub-projects are led by Japan, China and Korea respectively. During the reporting period, the 
2nd Training Course on Ground Water Programme was held on 25-27 September 2006 in 
Beijing, China. The 3rd Training Course on Groundwater Programme is planned to be held on 
27-30 November 2007, in Rayong, Thailand. 
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2.  GEO-ENVIRONMENT SECTOR 

2-A.  GEOHAZARDS PROGRAMME 

1)   Field Workshop for Volcanic Hazards Mitigation  
 
The CCOP-GSJ/AIST Project on Field Workshop for Volcanic Hazards Mitigation is 

a 4-year project, which commenced in April 2004 with the support of the Geological Survey 
of Japan, AIST. This Project aims to conduct a comparative study of the volcanic hazards 
faced by CCOP Member Countries, the predictive methods for future eruption in middle term 
based on the eruptive history, hazards mapping from a volcanic eruption case study and 
scenario analysis on the eruptive sequence (activity duration, the climax of activity, eruption 
rate, eruption sites, and eruption style).   

 
The project’s third field workshop was organized in Bandung, Indonesia from 29 

August - 3 September 2006 and attended by 22 researchers from Indonesia, the Philippines, 
and Japan. The workshop discussed case studies of Indonesian Actives volcanoes in 
comparison with other countries’ volcanoes for understanding the mechanism and typical 
character of each volcano type that can lead to the monitoring and evacuation before eruption. 
Alarm system and education also are important tools for public resilience. The final workshop 
is planned to organize on November 2007 at Manila, The Philippines. 
 

2)  International Seminar on “Earthquake and Tsunami Risk and Hazards  
Management for Resilient Community” 

 
The CCOP T/S, in cooperation with the Geological Agency, Ministry of Energy and 

Mineral Resources, Indonesia organized the tsunami International seminar “Earthquake and 
Tsunami Risk and Hazards Management for Resilience Community” at Bumikarsa Bidakara 
Hotel, Jakarta, 2-3 April 2007. Mr. Purnomo Yusgiantoro, the Minister of Energy and Mineral 
Resources kindly gave the opening speech of the Seminar. Government agencies involved in 
earthquake and tsunami assessment, disaster risk mitigation and reduction, parochial local 
authority and regional and international experts were participated with the total number of 182 
participants. 

 
The seminar provided the initial preparatory steps and planning towards the 

establishment of a comprehensive people-centered hazards management system for the 
affected countries. The more effective integration of disaster risk consideration into 
sustainable development policies, planning and programming at all level, with special 
emphasis on disaster prevention, mitigation, preparedness and vulnerability reduction. An 
integrated, multi-hazard approach to disaster risk reduction should be implied into policies, 
planning and programming related to sustainable development of the coastal area. Lastly, the 
building up of basic seismology and education within the country and community is expected 
in order to respond properly for the future big hits. 
   

The International roundtable discussion on the Seminar evaluation after the technical 
presentation agreed that the need to open and share knowledge on earthquake and tsunami 
risk for better disaster preparedness, functional early warning system and realistic 
arrangement. The massage for public awareness must be simplifying information on the 
possible risk areas of the region. Finally, the community-base early warning system should be 
considered by the government of Indonesia. 
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2-B.  COASTAL ZONE PROGRAMME 

1) CCOP-GSJ/AIST Project on Integrated Geological Assessment of Deltas in 
Southeast Asia (DelSEA Project) 

 
The CCOP-GSJ/AIST Project on Integrated Geological Assessment of Deltas in 

Southeast Asia (DelSEA Project) is a 4-year project, which commenced in April 2004 with 
the support of the Geological Survey of Japan, AIST.   

 
The workshop on Coastal Erosion and Geological Assessment of Delta Areas in 

Southeast and East Asia was held at CCOP T/S Office, Bangkok, Thailand during 24-25  May 
2007. 8 participants from Korea, China, Vietnam, Philippines, Cambodia, Thailand, Malaysia 
and Indonesia were invited. During the workshop, participants were presented the status of 
coastal erosion and mitigation measures exist within their own countries. The presentation 
session was followed by one and a half day field excursion along the muddy coast of Chao 
Phaya River Mouth and the sandy coast of Phetchaburi and Hua Hin, the Gulf of Thailand.  
This workshop was giving good opportunity on establishing of the expert network on coastal 
erosion and coastal geology of the region. The content of coastal erosion presentation is 
limited however lectures from each participating country are giving good opportunity to 
exchange latest knowledge and updating information on coastal erosion to participants. 

 
CCOP-AIST/GSJ DelSEA Project plan to organize the second workshop on coastal 

erosion issue in corroborate with Geological Agency of Indonesia on December 2007 and the 
scientific papers presented at the two workshops will be published in a special issue of CCOP 
proceeding. 

 
2-C.  ENVIRONMENTAL GEOLOGY PROGRAMME 

1)  BGR-CCOP Training/Workshop on Waste Site searching process – 
Geoscientific Investigation of Geological Barrier Systems 

 
The 49th CCOP Steering Committees Meeting in Langkawi, Malaysia endorsed the 

BGR-CCOP Training/Workshop on Waste Site searching process - Geoscientific 
Investigation of Geological Barrier Systems Project. The aim of the workshop is to 
disseminate the results of the Thai-German Cooperation Projects “Environmental Geology for 
Regional Planning” and “Recommendation for Site Investigation of Waste Disposal Sites and 
Contaminated Sites in Thailand (WADIS)” with respect to role of geology in the waste site 
searching process and recommendation for site investigations to a professional audience of 
the CCOP countries with interest in the field of environmental protection, regional planning 
and waste treatment. 

 
It was agreed that CCOP will organize the meeting (invitation, hosting, venue etc.) 

and BGR will provide speakers in cooperation with participating organizers which are 
Department of Mineral Resources (DMR), Pollution Control Department (PCD), Chiang Mai 
University (CMU), Technical University Cottbus (BTU), and Federal Institute for 
Geosciences and Natural Resources (BGR), Germany. The target group of participation will 
be invited from all CCOP Member countries. The tentative workshop programme will be 
implemented at Chiang Mai, Thailand during the third week of January 2008 when the project 
proposal approved by the German Federal Ministry for economical cooperation and 
development, BMZ. 
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2) Environmental Analysis Support Programme in the CCOP and Other 
Region 

The 48th CCOP Steering Committees Meeting in Daejeon, Korea endorsed the 
Environmental Analysis Support Programme in the CCOP and Other Region proposed by 
AIST/GSJ as the auspices of Japan Radioisotope Association and Iwate Medical University. 
This programme will provide in-kind services environmental speciments, which are analysed 
by PIXE method. Currently, some samples from the Philippines and Mongolia for CASM- 
Asia Pacific were send to analysed and evaluated for environmental contamination. The 
service still open up until the maximum number of 500 samples per year and it will be 
continued through next year plan.  

 
3.  GEO-INFORMATION SECTOR 

1) SANGIS Programme 

SANGIS Bibliographic Database 

UNESCO through CIFEG provided a server to host the SANGIS web database for the 
Technical Secretariat. The SANGIS web database can now be accessed at 
http://www.ccop.or.th/sangis.  Data from the Member Countries are most welcome for the 
population and update of the database. 

 
2)  CCOP Geoheritage Book Project 

The project is intended to be CCOP’s contribution to the UN International Year of 
Planet Earth (IYPE). The idea was first raised in Bangkok earlier in 2006 (during “World of 
Difference Project”), and approved by the 48th CCOP Steering Committee Meeting in 
Daejeon. The project was essentially to produce an attractive and informative directory of 
conservation geo-sites, including entire geo-parks or single protected outcrops, and geological 
museums in East and Southeast Asia particularly of the CCOP Member Countries.  

 
The 1st CCOP Geoheritage Working Group Meeting was organized by CCOP T/S – 

JMG – UKM during 18-19 July 2007 at National University of Malaysia, Kuala Lumpur, 
Malaysia with the main purposes of introducing geoheritage research and development, 
reporting on activities and products related to Geoheritage by the National Coordinators from 
each CCOP Member Country, and discussing the future plan formulation with regards to 
guidelines and contents of CCOP Geoheritage Book. The total number of 23 participants from 
CCOP Member Countries and CCOP T/S attended the meeting. 

 
The final part of this meeting was the open discussion of the working group and 

agreement on the content and time frame with some remarks from the participants. National 
coordinators are the key to compile the geoheritage sites from their own countries into CCOP 
Geoheritage book according to the guideline which will be provided by the CCOP T/S. The 
book will be approximately 300 pages and each country gain 30 pages each. The guideline for 
the paper contribution will be prepared by the editors and distributed to the National 
Coordinators. The coordinators should complete draft of their paper limited to 10 pages, any 
Contributions for publication are welcome from any MC, additional pictures for promotion of 
geosites from each MC will be compiled in CD format, each geosite should be provided a 
location map and size formatting will be decided by the graphic designer. The informal 
coordination meeting for the book will be held in Langkawi in November 2007 during the 
Asia-Pacific Conference on Geopark. 
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3)  GEO-Grid 
  

GEO Grid stands for Global Earth Observation Grid, that integrates various kinds of 
information on the earth, not only the satellite-generated data but also geospatial data from 
diversified fields. The CCOP Steering Committee Meeting (47th & 48th Meeting) had already 
approved for GEO Grid to be facilitated in the CCOP Region. GEO Grid manufactures virtual 
infrastructure without additional expensive facilities such as super computers. Hence, every 
Member Countries can freely participate in the Programme. GEO Grid will contribute to 
bridge the digital divide which is a very serious issue in Asia. GEO Grid ranges from natural 
resources, environment and hazard mitigation to geo-information and can be harnessed to 
thrust sustainable development and human security in Asia. 
  

GSJ/AIST assigned a staff to the CCOP T/S for two-year term from 26 March 2007, to 
coordinate the GEO Grid initiative between CCOP and GSJ/AIST. The 12th PRAGMA 
Workshop on March 20-22, 2007 in Bangkok was held in conjunction with the GEO Grid 
workshop on March 20, which was co-sponsored by AIST, CCOP, and NECTEC, in order to 
seek partners to join GEO Grid as well as to transfer knowledge of how it works and how to 
utilize the data. 

 
4) OneGeology 
 
The 49th Steering Committee Meeting accepted The OneGeology, a proposal of the 

British Geological Survey (BGS), which is a truly multi-lateral and multi-national IUGS, 
UNESCO, CGMW, IYPE and ISCGM initiative to create dynamic and interoperable digital 
geological map data for the world.  During the OneGeology Workshop held in Brighton, UK, 
12-16 March 2007, the participants, including CCOP T/S Director, unanimously agreed on the 
great significance of the initiative as the geoscience community’s contribution to IYPE and in 
emphasizing the importance of geoscience to Society.  
  
 Being a multilateral and multinational project, CCOP is well placed to play an 
important role for the compilation for the East and Southeast Asia region.  CCOP was invited 
by EuroGeoSurveys to be member of OneGeology Steering group to make a coordinating role 
in obtaining the geological information and to integrate them for the CCOP region (East and 
Southeast Asia) as a contribution to OneGeology.  The benefit of this is that at the end of the 
exercise, CCOP would also have its own 1: 1,000,000 dynamic and interoperable digital 
geological maps. GSJ/AIST agreed in principle to coordinate the compiling task of these 
maps.  
 
4.  FELLOWSHIPS AND GRANTS 

1)  CCOP/Texas A&M University Fellowship Programme 

The CCOP/Texas A&M University (TAMU) Fellowship is a cooperative programme 
between CCOP and the Texas A&M University in USA. Under this programme TAMU will 
provide graduate education fellowships to outstanding government and industry personnel 
from the CCOP Member Countries. In addition to the educational aspects, the project hopes to 
develop joint research projects between TAMU faculty and scientists and agencies in the 
CCOP Member Countries. 
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The second recipient is Mr. Kelin Zhuang from China. He has registered for the 
Spring Semester and has started his PhD in Coastal Geomorphology in January 2007 at Texas 
A&M University. Two more places are available for the CCOP Member Countries under this 
program. (Table 5) 
 

Table 5. List of Fellowship and grants for CCOP MC recipients 

CCOP-Texas A&M University Fellowship Programme 
Name Country Theme Year 

Ms. Corazon Sta. Ana The Philippines Petroleum Geoscience 2006 
Mr. Kelin Zhuang China Coastal Geomorphology 2007 

 
 

2) East Asia Geoscience and Environmental Research (EAGER) Project 
 
The EAGER Project is a trust fund set up in the Geological Society of America with 

personal contribution of Dr. Maurice “Ric” Terman, CCOP Honorary Advisor, to be used for 
funding research in geoscience in the region. Under the programme, a grant will be made 
available for researches in Geoscience and Environment in East and Southeast Asia to 
candidates from the Member Country hosting the CCOP Annual Session since 2003.(Table 6) 

 
For 2007, the recipient of the grant will be announced and awarded during the CCOP 

44th Annual Session held in Cebu, the Philippines on 21-26 October 2007. 

 
Table 6. List of EAGER grants for CCOP MC recipients 

EAGER Project 
Name Country Theme Year 

Ms. Marilah Sarman Malaysia Geological heritage resources 
database for conservation and 
sustainable use: the case of the 

Langkawi Islands 

2003 

Ms. Zhen Li  

 

Japan 
The high resolution climate 

changes and human impacts in 
the Song Hong delta during the 

Holocene 

2004 

Ms. Pan Xiao-Fie China The pressure depth temperature 
regime for fluid infiltration and 
auriferous fluid source of two 

typical Indonesia gold deposits, 
the Nanjinshan and the Jinwozi, 

in the Beishan mountains 

2005 

Mr. Seung-Pil Jung Korea Intergration of DFN model and 
production data for the 

characterization of a fractured 
reservoir using the ensemble 

Kalman filter 

2006 
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VV..    PPUUBBLLIICCAATTIIOONN  AANNDD  DDOOCCUUMMEENNTTAATTIIOONN  
 

Seventeen newsletters, proceedings and reports were published during the reporting 
period. The workshop and seminar reports and proceedings of the projects, Petroleum Policy 
and Management (PPM) and the Institutional Capacity Building in CCOP Member Countries 
(ICB-CCOP 1) were published at the CCOP website. 
 
General Publication 

CCOP Newsletter Vol. 31 # 1/2 (January-June 2006) 
 The Newsletter presents highlights of activities for the period January-June, 2006. 

CCOP Newsletter Vol. 31 # 3/4 (July-December 2006) 
 The Newsletter presents highlights of activities for the period July-December, 2006. 

CCOP 40th Anniversary Book “A World of Difference” 
The publication on the history of CCOP on it’s 40th Anniversary from 1966 to 2006. 

CCOP Annual Report 2006 
 The CCOP Annual Report presents a summary of all the activities of CCOP for the 
year 2006. 
 
CCOP Annual Session Proceedings 

Proceedings of the 42nd CCOP Annual Session Part II (Thematic Session) 
Includes papers presented at the thematic session on "Sustainable Development of 

Geo-Resources and Geo-Environment” on 16-17 September 2005 during the 42nd CCOP 
Annual Session in Beijing, People’s Republic of China.  (Hard-copy & CD-Rom) 

Proceedings of the 43rd CCOP Annual Session Part I 
 Proceedings of the 43rd CCOP Annual Session Part I, documentation of the 43rd  
CCOP Annual Session Meeting, 29 October - 3 November 2006, Daejeon, Republic of Korea. 
(Hard-copy & CD-Rom) 
 
CCOP Steering Committee Meeting Reports 

Report of the 48th CCOP Steering Committee Meeting 
 A report on the minutes of the Steering Committee Meeting held in KIGAM, Daejeon, 
Republic of Korea on 4-5 November 2006. (Hard-copy) 

Report of the 49th CCOP Steering Committee Meeting 
A report on the minutes of the Steering Committee Meeting held in Langkawi, 

Malaysia on 18-20 April 2007. (Hard-copy) 
 
Technical Activities Reports/Proceedings 
Development of Techniques for Landslide Hazard Analysis Application using GIS and 
Remote Sensing 
 A Technical report of the KIGAM-CCOP Project on Development of Techniques for 
Landslide Hazard Analysis Application using GIS and Remote Sensing conducted from 2002-
2005. (Hard-copy & CD-Rom) 
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PPM Project 

Final Report of the Petroleum Policy and Management (PPM) Project 
 This publication is the final report of the Petroleum Policy and Management (PPM) 
Project of CCOP in cooperation with the Norwegian Petroleum Directorate (NPD) with the 
support of the Norwegian Agency for Development Cooperation (NORAD) conducted from 
2002-2006. (Hard-copy-CD-Rom) 
 
 PETRAD Seminars 

Report of the CCOP-PETRAD-MLR-CGS Seminar on Petroleum Policy and 
Management 

A documentation of the CCOP-PETRAD-MLR-CGS Seminar on Petroleum Policy 
and Management in Chengdu, China on 14-18 August 2006. (Hard-copy and CD-Rom) 

Report of the CCOP-PETRAD-PETRONAS Seminar on Drilling and Well Services  
A documentation of the CCOP-PETRAD-PETRONAS Seminar on Drilling and Well 

Services in Langkawi, Malaysia on 4-6 September 2006. (Hard-copy and CD-Rom) 

Report of the CCOP/ICB-PETRAD-CNOOC-MLR-CGS Seminar on CO2 Issues in 
Petroleum E&P 

A documentation of the CCOP/ICB-PETRAD-CNOOC-MLR-CGS Seminar on CO2 
Issues in Petroleum E&P in Guilin, China on 23-25 November 2006.   
(Hard-copy and CD-Rom) 

Report of the CCOP-PETRAD-PETRONAS Seminar on Brown Fields 
A documentation of the CCOP-PETRAD-PETRONAS Seminar on Brown Fields in 

Penang, Malaysia on 11-13 December 2006. (Hard-copy and CD-Rom) 

Report of the CCOP-PETRAD-PETRONAS-MPE-NPD-PSA Seminar on Petroleum 
Resource Management Forum 

A documentation of the CCOP-PETRAD-MPE-NPD-PSA Seminar on Petroleum 
Resource Management Forum in Kota Kinabalu, Malaysia on 22-24 January 2007.  
(Hard-copy and CD-Rom) 

Report of the CCOP-PETRAD-PETRONAS Seminar on Pipeline Integrity Management 
A documentation of the CCOP-PETRAD-PETRONAS Seminar on Pipeline Integrity 

Management in Kuching, Malaysia on 5-6 June 2007. (Hard-copy and CD-Rom) 

Report of the CCOP-ASCOPE-PETRAD Seminar on Human Aspects of Safety 
 A documentation of the CCOP-ASCOPE-PETRAD Seminar on Human Aspects of 
Safety in Denpasar, Bali, Indonesia on 12-14 June 2007. (Hard-copy and CD-Rom) 

Proceedings of ICB-CCOPI and PPM Projects’ Workshops/Seminars are published in the 
Web. 

CCOP Homepage 
The CCOP Homepage is continuously being updated. New webpages are added for 

new projects and activities. 

Sales of Publications 
Proceeds from the publication sales during the reporting period amounted to USD 

1,077.95 in 01 January-31 December 2006 and USD 130.01 in 01 January-30 June 2007. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: CAMBODIA Period: 1 July 2006 – 30 June 2007 
 
 

GEO-RESOURCES SECTOR 
 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 

In the year 2006-2007, geological mapping, which is usually the main activity of the 
mineral programme, experienced a reduction.  However, other mineral-related activities have 
recently become more and more important; several geologists are sent to support mining 
companies in their exploration work.  Because of the lack of funding and, in the last few 
months, lack of manpower, only very few mapping activities were undertaken, including 
compilation of a mineral protected areas map, updating the mineral resource map and 
compilation of user friendly 1:200,000 geological maps, in a Khmer version, for each 
administrative province.  An exploration programme to assess the potential of the limestone 
resources of the country has just been proposed.   

 
1.2. Annual Review of Technical Programmes/Activities 

 
• Updating the 1:750,000 scale mineral resource map:  The present mineral resources 

map is being updated using new data obtained from field surveys. 
• Compilation of a map on mineral protected areas: The final draft Mineral Protected 

Area Map is being compiled and is planned to be finished by November 2007.    
• In order to make geological maps more user-friendly, Khmer versions of geological 

maps at the scale of 1:200,000 of each administrative province of Cambodia are being 
prepared. 

• The Assessment of Limestone potential in Kampot province: the programme aims at 
studying the limestone resources of the Southern part of Cambodia that can be used as 
raw material for Cement factories in the area.   The programme is planned to start in 
November this year. 

 
1.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

There are still many difficulties in the geological mapping programme including the 
lack of qualified map makers and supporting facilities.  In the last few months, some map 
making staffs have had to be mobilized to work in mineral exploration and management thus 
decreasing the mapping activities.  

 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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Cambodia would like to express its sincere thanks to Korea for their continuous 
assistance through providing training on geological mapping to Cambodian geologists. 
 
 
2. ENERGY PROGRAMME 

 
2.1. Summary 

 
Cambodia's economic development is at the present based on tourism and agriculture, 

but in the future will increasingly be based on industry including the petroleum and mining 
industries. The Government of Cambodia plans in the future to further develop agriculture – 
irrigation and industrial areas as well as tourism, whilst increasing services for all economic 
activities. In this arising economy, Cambodian has promoted some major sectors in order to 
encourage foreign investment and to contribute business opportunities. The petroleum sector 
is one of the great sectors of opportunity supported by the more stable political climate in the 
Kingdom of Cambodia and economic development of the whole Southeast Asia region. The 
increasing demand for power attracts international oil companies to invest in the petroleum 
sector, both offshore and onshore, of the Kingdom of Cambodia. 

 
2.2. Annual Review of Technical Programmes/Activities 
 

Activities of the energy sector include mainly petroleum exploration activities: 
geophysical surveys, exploration drilling, resource assessment, natural gas plant development, 
production sharing contracts and integrated feasibility studies through various projects. 

 
Legal Framework  

Work on the legal framework for petroleum development is still not completed. The 
proposal for a petroleum law has not yet been approved by the Council of the Ministers due to 
lack of the legal and technical experts on the petroleum resource business. The drafted law 
has been revised several times by the petroleum legal working groups of the Cambodian 
National Petroleum Authority in cooperation with international legal experts in order to 
improve the law to international standards. Under this proposed law, regulations and 
provisions have also been developed to ease the implementation of the law as well as to 
control activity in the petroleum sector. 

 
However, as no petroleum Act has been so far been put in place, Cambodia still uses 

the petroleum Agreement, a Production Sharing Contract model, for processing the licensing 
of petroleum companies to conduct petroleum exploration, development and production. This 
Agreement is used with reference to the Foreign Investment Law and the Petroleum 
Regulation, which are still in effect. 

 
Organization Set-Up 

The organizational set-up for the management of petroleum resources in Cambodia is 
arranged with the Cambodian National Petroleum Authority. The Petroleum Exploration and 
Production Division (Upstream), Downstream Division, Legal and Negotiation Division, and 
Administration Division of the Cambodian National Petroleum Authority are responsible for 
the petroleum resources and petroleum products. The activities of CNPA related to the sector 
including presentation and implementation of licensing rounds, data management and data 
interpretation. The official staffs of CNPA are totally less than 100 members. With the recent 
‘Plan for development of Oil and Gas’, sanctioned by the Royal Government, the petroleum 
area is to be prioritized. 
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Current Exploration Activities 

Up to now, Cambodia has identified seven sedimentary basins which show promise 
for oil and gas deposits. One of these is marginal sedimentary (Khmer basin), and two frontier 
onshore exploration opportunities are the Tonle Sap and Kampong Som basins. These are 
divided in A,B,C,D,E,F offshore blocks (undisputed area) and 22 other blocks onshore  In 
addition, Cambodia shares 9 blocks (Area I, II, III, and IV)  with Thailand in the overlapping 
area in the Gulf of Thailand.  
 

For the undisputed area, the Chevron Texaco-Moeco companies have the Production 
Sharing Contact in block A.  However, Chevron Texaco is operator for block A, and for block 
B some company is still negotiating directly with CNPA. 
 

The following the work commitment, this company completed a 3 D-seismic survey, 
and 19 exploration wells (1993-2005) and planned 5 wells for exploration and appraisal. In 
the disputed area between the Kingdoms of Cambodia and Thailand, three international Oil 
and Gas companies have been awarded 9 blocks which cover 4 areas. Both governments are 
still in negotiation over a joint venture agreement that is based on 50/50 of sharing.  
 

In 1999 Cambodia received the airborne gravity and magnetic data from JNOC 
(Mekong and Tonle Sap basin).  
 

Onshore Activities 

Petroleum exploration activities onshore began in 1997. About 15,600 km of airborne 
gravity and magnetic survey has been acquired over the two basins (Mekong and Tonle Sap). 
The work was successfully completed in May 1998, and Data display (processing and 
interpretation) has been received early this year for Oil and Gas firms who are interested in 
onshore exploration in Cambodia. Mostly, the source rocks contained in these basins are 
shale, peat and coal.    

 
Offshore Activities 

For offshore oil and gas exploration, more than 17,000 km of 2D seismic lines, and 
about 1,285 sq. km of 3D seismic data were acquired, and a new 3D seismic survey covering 
about 2,500 sq. km is studying a new area in the Khmer basin. For the exploration period of 
the production sharing contract (PSC) between CNPA and international companies, 19 
exploration wells were drilled, and six of them with oil and natural gas shows were tested.  
Early next year, more wells will be drilled for confirmation of reserves in the Khmer basin, 
offshore Cambodia. The recoverable natural gas reserves in this basin total approximately 3 
Tcf, and, in the undisputed area overlapping the claim area between the Kingdoms of 
Cambodia and Thailand, total natural gas resources of at least 16 Tcf are estimated. 

 
2.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

For the energy sector, CCOP has played an important role in developing Cambodian 
human resources in order to engage with the petroleum industry. Every year, Cambodia has 
taken part in many CCOP-NPD-NORAD-PETRAD sponsored projects.  

 
Government officials of the Petroleum Exploration and Production Division of the 

Cambodian National Petroleum Authority were invited by CCOP to participate in the 
Petroleum Policy and Management Project in China, The Philippines and Indonesia. The 4th 
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and 5th workshops on Petroleum Policy and Management were held in Cambodia (in 
Sihanoukville 37 participants, 16 local and 21 foreign, in Siam Reap 31 participants, 16 local 
15 foreign). They also participated in the Petroleum Development and Operation programme 
in Stavanger, Norway. 

 
Through this case study project, seminars, workshops and teamwork, the participants 

have greatly improved both their theoretical and practical knowledge. With CCOP's technical 
assistance, the petroleum policy and management software was successfully installed and run. 
This was the 4th year that our personnel worked on resources assessment and economic 
analysis, such as play assessment and prospects assessment, field gas development, the 
Cambodian fiscal regime and economic evaluation, and agreement for natural gas supply and 
purchase. It is planned to do the model agreement of natural gas soon, possibly be in the next 
workshop in Cambodia. In connecting with the PPM project, a working group on petroleum 
policy and management has been established within the petroleum sector and other relevant 
organizations. They are responsible for collecting data to be analyzed by computer, setting up 
resource assessment, guidelines on risk of play and prospects, and economic analysis starting 
from petroleum resources. Petroleum exploration, development and production are one case to 
analysis, but also the transportation of natural gas by pipeline, terminal processing and 
combine cycle gas turbine, and marketing are very important to consider for petroleum 
business.  

 
It is hoped that Cambodia will get a project concerning natural gas development in 

Khmer basin. However, the duration of the CCOP project (PPM) was completed at the end of 
year 2006. 

 
The petroleum exploration and production division of CNPA needs new projects, 

workshops or seminars that consist of the following elements:    

• Enhancing Public Petroleum Management (EPPM). 
• Scholarship: Petroleum resources and Mineral resources (Oversea Education). 
• Education: geology and mineral resources exploration and production such as  

petroleum and other mineral (Open University in Phnom Penh). 
• Training: class training and job training of petroleum sector from A to Z. 
• Extra workshop and seminars on the petroleum resource and petroleum products. 

 
At present, we have been studying and preparing our strategy to join regional 

development of the petroleum industry. We need human resources development and technical 
assistance form national and international communities, especially from CCOP and other 
organizations such as NPD, PETRAD, DANIDA etc., to provide more scholarship, 
workshops, seminars, training and education to our personnel in order for them to be capable  
of administrating and managing the petroleum resources industry affairs in the future. All 
kinds of training through workshops, bilateral assistance for scholarships, workshops, 
seminars and technical expert assistance from CCOP are needed. 
 
           
3. GROUNDWATER PROGRAMME 
 

3.1. Summary 
 

Within the year 2005-2006, groundwater related activities included the study of As 
contamination of groundwater which is a part of a cooperative research programme between 
the Department of Geology and Gwangju Institute of Sciences and Technology (GIST).   
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3.2. Annual Review of Technical Programmes/Activities 

 
• The study of As contamination in groundwater in Kandal province is being undertaken 

in an area about 20 km to the south of Phnom Penh. Two water and human hair 
sampling surveys were done in February and August respectively with the participation 
of GIST and Geology Department’s hydrogeologist and environmentalists.   

 
3.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

The study of As contamination in groundwater and of treatment techniques suitable for 
local people is essential to ensure the supply of a safe source of potable water.  Cambodia 
would like to thank CCOP for their strong concerns and support for the groundwater 
programme in Cambodia and also to thank groundwater programme leading countries China, 
Japan and Korea for trainings provided to Cambodian geologists.   Cambodia would highly 
appreciate if other CCOP member countries, CCOP’s Cooperating countries and 
organizations could also provide their assistance to different groundwater programmes in 
Cambodia.    
 
 

GEO-ENVIRONMENT SECTOR 
 
 
4. COASTAL ZONE PROGRAMME 
 

4.1. Summary 
 

The programme to study areas vulnerable to riverbank erosion along the Mekong River 
is being continued despite a lack of adequate funding.  The remote sensing work to delineate 
the areas vulnerable to erosion has almost been finished; while shallow drilling using hand 
augurs in order to study the sediment composition of the river bank has been carried out in 
some selected areas.   

 
4.2. Annual Review of Technical Programmes/Activities 
 

In the last few years, bank erosion is getting more and more serious, especially in the 
Lower Mekong area and is being seen by local people as resulting from river sand 
exploitation.  A programme to study the areas vulnerable to bank erosion has been carried out 
by the Department of Geology along the Lower Mekong and Bassac River banks to delineate 
and map the areas that can be affected by bank erosion and determine the controlling factors 
of erosion as well as to setting up guidelines to minimize erosion.  Remote sensing is applied 
to interpret the areas of past and present bank erosion by using aerial photos taken in 1958 and 
1993 respectively.   A shallow drilling survey using a hand auger was carried out in some 
selected sites along the upper part of Lower Mekong River. 

 
4.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

In spite of the lack of funding, the compilation of the bank areas vulnerable to the 
erosion is being undertaken and aims to be finished by the middle of 2008. 
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5.  GEOHAZARDS PROGRAMME 
 

5.1.  Summary  
 

A new programme with the title of Assessment of Land and Coastal Environment of 
Ream Area is being started early this month.  The purpose of the programme is to study the 
morphology of the area and coastal and marine characteristics to support the establishment of 
a tourist site in the area. 

 
5.2.  Annual Review of Technical Programmes/Activities 

 
The project on the Study of Landslide Prone Area along the National Road 48 Sre 

Ambel- Koh Kong in West Cambodia has been completed and a map of landslide prone areas 
is already compiled.  A new programme entitled the Assessment of Land and Coastal 
Environments of the Ream Area has just started.  This purpose of the programme is to study 
the geomorphology of the coastal area and marine coastal characteristics such as sea floor 
topography, undercurrent flow, sediment transport etc., aiming to identify area of possible risk 
that could affect the future development of a tourist site in the area. 
 
 
6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1.  Summary 
 

All previous environmental geology related programmes have been completed except 
the programme entitled the Study of Natural Environment Change and the Holocene 
Formation of Lowlands in Cambodia, which is a joint study programme between Tokyo 
University and the Department of Geology. 

 
6.2.  Annual Review of Technical Programmes/Activities 

 
• The Study of Natural Environment Change and the Holocene Formation  

  of Lowlands in Cambodia 
 

Under this joint research programme between GDMR and Tokyo University of Japan 
some geomorphologic and shallow drilling surveys have been carried out, last July, in the 
flood plain to the North and NE of Phnom Penh.  

 
6.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 

 - None - 
 

6.4.  Others 
 

Study of the impact caused by gold mining activities. 
 

6.4.1.  Summary  
 

The activities in the gold mining impact study and training in best practice to small 
scale miners are pending clarification of the management policy of GDMR toward the small 
scale mining sector.   
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6.4.2.  Annual Review of Technical Programmes/Activities 
 

The training programme for small scale miners, entitled the Mitigation of Health Risks 
and Environmental Impacts from Gold Mining, will focus on the proper use of toxic 
chemicals in gold processing. Currently it is totally suspended because small scale mining 
activities are considered as illegal and therefore must not be officially supported.   

 
6.5. Geo-park Programme: 

 
Under the Geo-park programme, a contribution to CCOP’s Geoheritage publication 

for the International Year of the Planet Earth, field surveys have been carried out on some 
outcrops in NE Cambodia including a fossil site in Banteay Mean Chey province.   Cambodia 
would like to seek for technical assistance from Member Countries as well as Cooperating 
Countries and Organizations on the fossil study. 
 
 

GEO-INFORMATION SECTOR 
 
 
7. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 

 
7.1.  Summary 
 The bibliographic database application was implemented. 

 
7.2.  Annual Review of Technical Programmes/Activities 

 
7.2.1.  Bibliographic Database 
 

The bibliographic database was put in use in the General Department of Mineral 
Resources as the tool to manage books in the library of GDMR. 

 
7.2.2.  Development Mineral Databases 
 

The new database structure for metals, non-metals and coal was integrated as one 
mineral database structure.  Now the applications software for this mineral database that will 
be developed by Indonesia is awaited. 

 
7.3.  Proposed Future Activities and Assistance Required from CCOP in Support of 

Future activities 
 

GDMR will continue to carry out the following action plan: 

• Record all books available in the GDMR’s office by using the bibliographic database 
application; 

• Update its web pages by including procedures for applying for registration and 
mineral licenses, mineral license fees, surface rental fees and mineral royalties’ rates. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: CHINA Period: 1 July 2006 – 30 June 2007 
 
 

GEO-RESOURCES SECTOR 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 

After the State Council of China made its decision concerning the “Strengthening of 
Geological Work” in 2006, geological investigation and mineral exploration activity in China 
was increased. Some 41.6 billion Yuan was spent in 2006, of which 4.4 billion Yuan, about 
10.5% of the total, was invested by the Central Government. The mineral exploration 
programme funded by the Central Government in 2006 included: (1) the investigation and 
evaluation of mineral resources with the support of National Land and Resource Assessment 
Project (NLRAP); (2) the strategic mineral investigation (1:50,000 scale); (3) exploration 
projects supported by the compensation fees for mineral resources exploitation; (4) the 
succeeding resources exploration projects for the national depleted mines. 

 
1.2. Annual Review of Technical Programs/Activities 
 
1.2.1.   Investigation and Evaluation of Mineral Resources Supported by NLRAP 
 

There were 190 mineral assessment projects in 2006, with an investment of 334.54 
million Yuan. The main field tasks included: 1:50,000 scale Stream Sediment Survey over 
9500 Km2   and core drilling of 190000 meters. The emphasis of this deployment lies in 
further exploration in the main metallogenic belts such as the Three-Rivers areas in Southwest 
China, Brahmaputra area, Nanling area, Tianshan mountains, and for some major mineral 
types, extending the investigation of West China and finding  deep resources in East China. 

 
On the basis of investigation and evaluation in 2006, 59 new ore occurrences were 

discovered of which 40 were of medium to large-size in potential. The estimated increase in 
reserves were: coal 978.07 million tons, iron ore 261.88 million tons, copper 13.55 million 
tons, tungsten 46 thousand tons, tin 41 thousand tons, molybdenum 34 thousand tons, lead 
and zinc 14.04 million tons, gold 249 tons, silver 7521 tons. 

 
1.2.1.1.  The Brahmaputra metallographic belt in Tibet 

The Qulong porphyry copper deposit was tested by drilling and in hole ZK803, 
(580.3m deep), the ore body appears from 23.6m till the end of hole with average grade Cu 
0.45% and in hole ZK1601 ( 458.4m deep), the ore body appears from 23.2m with average 
grade of Cu 0.47%. The trend is for enrichment at depth. The increased reserves are 850,000 
tons of copper with the total at Zhunuo porphyry copper deposit of 1.07 million tons. 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th



Proceedings of the 44th CCOP Annual Session 72  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
1.2.1.2.  Non-ferrous metal exploration in Three-Rivers areas of southwest China 

Pulang porphyry copper deposits in Northwest Yunnan are related to Indosinian 
neutral-acidic rock matrix. Five drill holes disclosed a the thick ore body, among which the 
ZK0301 hole proved the ore body to be 550 meters thick with the average grade of 0.5%. The 
deepest drill hole (ZK1202) is 801m deep and still within the ore body. The increased 
reserves are 500,000 tons of copper, and the total 4.37 million tons. 

 
1.2.1.3. New progress in searching of copper and gold deposits in the area of   

Tianshan Mountains 

A prospective porphyry copper and gold deposit has been discovered in Adayi 
abnormal region, Tuoli. In west Yandong in Hami, a 400 meters thick copper mineralized 
layer has been discovered. In Ayili River, Wushi County, 13 bauxite bodies have been found. 

 
1.2.1.4.  Investigation and evaluation of polymetal resources in the Altai Mountains 

In the Kalaxianger area, Qinghe county, three copper and gold occurrences were 
found. One gold occurrence and one lead and zinc ore occurrence were found in 
Buerhanbulak and in Keziletawu. In the Nuoert area, a 300-400 meters wide and 900 meters 
long magnetite ore occurrence has been proved. 

 
1.2.1.5.  Assessment of tungsten and tin deposit in Kunlun and Arjin Mountains 

In Jialesai of Heishan and Qimantage areas, located in the south of the Arjin fault, 
tungsten and tin mineralized belts are 4.5 kilometers long and 170-500 meters wide, including 
two quartz- scheelite vein tungsten and tin ore blocks. 

 
In the Nanling area, focused on the No. 38 skarn mineralized belt, the reserves of 

Gupuo Mountain tungsten and tin deposit are WO3 68,787 tons and Sn 64,695 tons. 
 

1.2.1.6.  Non-ferrous metal resources assessment in the Great Xingan Mountains 
A large-scale, 650 meters wide and 1,200 meters long, porphyry molybdenum deposit 

has been proved. The reserves are 500,000 tons of molybdenum, with a further possible 1 
million tons pending further work. 

 
1.2.1.7.  Non-ferrous metal resources assessment in south Jiangxi Province 
Five drill-holes constructed in the V3 & V7 ore bodies in Jiujiaowo, Zhuguang 

mountain, yield reserves estimated at WO3 18,400 tons and Sn 15,200 tons. In the Zhongping 
area, Yudu and Quanan, 8 mineralized belts have been discovered. The reserves (3341) are 
estimated as WO3 28,400 tons. 

 
1.2.1.8.  Lead and zinc resources in west Hunan and west Hubei Provinces 

The newly discovered lead and zinc reserves in Wudang and Shennongjia areas of 
Hubei are 3.168 million tons, and in 3 ore bodies in Baiji River in Yichang-Enshi areas in 
Hubei are 1.25 million tons, and in 42 ore bodies in the Lion Mountain in Longshan-Baojing 
areas of Hunan are 5.24 million tons. Such deposits (Stratum-Controlled type) are common in 
the Shennongjia area. 
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1.2.2.  Strategic Mineral Investigation  
 
The strategic mineral investigation (1:50,000 scale) was initiated in 2004, organized 

by the China Geological Survey (CGS), aiming to identify targets for mineral exploration. 
Geochemical and Geophysical mapping and Remote Sensing were used. 

 
Ninety-eight mineral survey projects at 1:50,000 scales were conducted in 2006 

employing funds of 2,500 million Yuan, and covering 173,875 km2 of the area. All the 
projects were located in the 16 major Metallogenic areas in China, such as the Brahmaputra 
area, Three-Rivers area, and the middle and south of the Great Xingan Mountains, etc. 

 
According the statistics, 586 mineral occurrences, 1,898 geochemical anomalies, 823 

high precision magnetic anomalies have been determined. All these clues reveal a very good 
potential. 

 
1.2.3.  Exploration Projects Supported by Compensation Fees for Mineral 

Resources Exploitation 
  

The state-owned compensation fees for mineral resources implemented by the 
Ministry of Land and Resources in 2006, resulted in 299,950 meters drilling, 13,311 meters 
pitting, and 297,200 m3 trenching. 

 
In Baishazi tin deposit of Guiyang County, Hunan Province, 32 greisen tin ore veins 

have been discovered. In Xingping tungsten deposit in Xiushui County, Jiangxi Province, 5 
ore bodies has been dinclosed, with thicknesses of 2-3.8 meters, WO3 0.1-2.4％, and Sn 
80,000 tons. In Jijiao Mountain mineral areas in Linwu County, Hunan Province, 36 mineral 
veins with reserves of WO3 100,000 tons and tin 50,000 tons were revealed and in Wenquan 
porphyry molybdenum deposit in Wushan County, Gansu Province 200,000 tons of reserves 
with Mo 0.08％were revealed. 

 
1.2.4.  Succeeding Resources Exploration Projects for the National Depletion Mines 
 

Exploration projects at the national depleted mines were first executed in 2004. Since 
then, great progress has been exploring at depth or near the boundary of the old mines. 

 
By the end of 2006, total funds expended were 1.314 billion Yuan, among which 

0.693 billion Yuan was supported by the Central Government, 0.136 billion Yuan by local 
governments, and 0.485 billion Yuan by other enterprises. Thirty-five projects revealed new 
ore bodies and reserves. These included Hongtou Mountain lead and zinc deposit in Liaoning 
Fushun where the increased copper and zinc reserves are 109 thousand tons, the Badaohao 
coal mine in Liaoning Fuxin with 0.1 billion tons of coal and an increased lifespan of the 
mine of 30 years, the Gongchangling iron ore deposit in Liaoning Liaoyang with 12.5 million 
tons and an increased life of 10 years. 

 
2. ENERGY PROGRAMME 
 

2.1. Summary 
 
By the end of 2006, in China, the cumulative total oil reserves in place were 26.510 

billion tons, and natural gas 6.69 trillion cubic meters. The remaining oil reserves were 2.759 
billion tons and gas 3.00 trillion cubic meters. 
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949 million tons of oil in newly-found measured petroleum in 2006, and 195 million 

tons of oil in newly-found proved initial reserves. Six basins, Bohai Bay, Songliao, Ordos, 
Tarim, Jungar and Bohai offshore reported more than 10 million tons of oil in newly-found 
proven initial reserves, and in these basins are 563.16 billion cubic meters of natural gas in 
newly-found proven measured petroleum in 2006, and 2390.6 billion cubic meters of natural 
gas in remaining commercial recoverable reserves. Six basins reported more than 50 billion 
cubic meters of natural gas in remaining proved initial reserves. 

 
China’s crude oil production (including condensate) in 2006 was 184 million tons and 

gas production (including dissolved gas) 58.446 billion cubic meters, of which 15.1% of 
crude oil and 10.7% of natural gas was produced from offshore areas.  

 
The crude oil consumption in China was about 347 million tons including 163 million 

tons of crude oil imported in 2006. 
 

2.2. Annual Review of Technical Programs/Activities 
 
2.2.1.  Onshore petroleum exploration and production 
 

The onshore crude oil production in 2006 was 156 million tons, 87.2% of which came 
from Songliao, Bohai Bay, Ordos, Junggar and Tarim basins (Table 1). 

 
Table 1.  Onshore crude oil production 

No. Basin  The remaining proved initial 
reserves (million tons) Production  (million tons) 

1 Songliao  793.35 49.03 
2 Bohai Bay 740.52 52.80 
3 Ordos 273.11 13.19 
4 Jungar 232.74 11.96 
5 Tarim   96.42   9.33 

 
The onshore natural gas production in 2006 was 51.96 billion cubic meters, 85.3% of 

which came from Songliao, Bohai Bay, Ordos, Junggar and Tarim basins (Table 2). 
 

Table 2.  Onshore natural gas production 

No. Basin The remaining proved initial 
reserves (billion cubic meters) 

Production 
(billion cubic meters) 

1 Sichuan     654.05 15.38 
2 Tarim    544.00 11.29 
3 Ordos 1,010.57   8.92 
4 Qiongdongnan         3.23   2.99 
5 Qadam    147.74   2.36 
6 Bohai Bay      58.10   2.01 
7 Jungar      46.61   1.39 
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2.2.2.  Offshore petroleum exploration and production 
 

In 2006, the crude oil production in offshore areas was 27.5 million tons, 99% of 
which came from Songliao, Bohai Bay, Ordos, Junggar and Tarim basins (Table 3). And the 
natural gas poduction in offshore areas was 7 billion cubic meters (Table 4). 

 
Table 3.  Offshore petroleum exploration 

No. Basin  The remaining proved initial 
reserves (million tons) Production  (million tons) 

1 Bohai (offshore) 262.35 13.997
2 Zhujiangkou   64.17 12.09 
3 Beibuwan   15.66   1.092
4 East China sea     4.49  0.16 

 
Table 4.  Offshore natural gas exploration  

No. Basin  The remaining proved initial 
reserves (billion cubic meters) 

Production 
(billion cubic meters) 

1 Qiongdongnan  45.31 2.99
2 Yinggehai 98.46 1.85
3 Bohai (offshore) 21.81 0.74
4 East China sea 41.17 0.69
5 Zhujiangkou 36.32 0.64

 
2.2.3.  Gas pipeline  
 

The West-East Gas Pipeline was enlarging its delivery capacity to a new level.  
 

2.3. CNPC’s Oil and gas exploration and production 
 

2.3.1.  Oil and gas exploration 
 
China National Petroleum Corporation (CNPC) is China’s largest oil and gas producer 

and supplier. Its oil and gas exploration and development mainly focus on Northeastern 
China, North China, Northwestern China and Southwestern China.  

 
In 2006, CNPC focused on strategic discovery and on proving the reserves in target 

blocks, with enhanced exploration on both oil and gas, more investment in risk exploration, 
and more exploration in complex reservoirs such as lithologic strata and foreland basins. Four 
target blocks with oil and gas reserves of 100-million-ton grade were discovered in the Ordos 
Basin, northern Songliao Basin, and Sichuan Basin. Seven blocks with oil reserves of 100-
million-ton grade and three blocks with gas reserves of 100-billion-cubic-meter grade were 
proved in the northwest edge of the Junggar Basin, the Jidong tidal and shallow water regions, 
and the Sulige region of the Ordos Basin.  

 
Newly proven oil and natural gas reserves reached over 600 million metric tons and 

300 billion cubic meters respectively. Breakthroughs in geologic exploration theory and 
progress in exploration technology ensured the steady increase of oil and gas reserves. A 
newly added reserve of 620 million metric tons of oil and 365.4 billion cubic meters of gas 
was proved in 2006.  
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2.3.2.  Songliao Basin 
 

Fine exploration and reservoir evaluation unveiled a rich oil and gas-bearing structure 
and formation series. These included an oil reserve of more than 100 million metric tons 
proved in the mid-shallow formation in the northern Songliao Basin, and an oil and gas-
bearing sand belt with massive reserves in the Xudong region of the fault depression. We also 
made significant progress in deep gas exploration. High-yield industrial gas flow was 
obtained from the volcanic reservoirs in the Xudong slope belt.  

 
In the southwestern Songliao Basin, fine exploration revealed large oil bearing areas in 

Haituozi-Huaaopao and a major breakthrough was achieved in lithological exploration at 
Fuyu oil formation in the Honggang-Da’an area with two exploration wells obtaining high 
yield oil flow. 

 
2.3.3.  Bohai Bay Basin 
 

Breakthroughs were made in the Nanpu-4 and Kuidong-1 structures, which are located 
in the Jidong and Liaohe tidal and shallow water regions respectively. High-yield gas flow 
was obtained from the Guantao formation in the Nanpu-4 structure and from the Dongying 
formation in the Kuidong-1 structure. This further showed the favorable exploration prospect 
in the tidal and shallow water regions of Bohai Bay Basin. In the Damintun deep buried hills 
at Liaohe sag, a daily crude oil output of 19.5 metric tons was obtained from well Shen-275 at 
a depth below 3,545 meters, even though it had previously been believed that no oil source 
existed there. 

 
2.3.4.  Ordos Basin 

 
A zone evaluation unveiled massive reserves in the Heshui region of the Ordos Basin. 

In the Baibao and Taerwan regions, oil and gas-bearing sand belts with massive reserves were 
discovered and proved a rich oil and gas-bearing structure and formation series. 

 
In Sulige, more new gas target blocks were discovered, which provided abundant 

resources for the rapid growth of oil and gas production in Changqing Oilfield. 
 

2.3.5.  Sichuan Basin 
 

The oil and gas-bearing sand belts with massive reserves were discovered and proved 
in the Chuanzhong-Chuannan transitional belt. In reservoirs of the Xujiahe formation, 
considerable exploration potential was shown by the favorable results obtained from the 
already completed preliminary exploration wells and appraisal wells.  

 
2.3.6.  Junggar Basin 

 
Significant exploration progress was made at the northwestern edge of the Junggar 

Basin, where a zone evaluation revealed 300 million metric tons of oil reserves. In the 
hinterland of the basin, a major breakthrough in the progressive exploration of the Cretaceous 
Qingshuihe formation came when high-yield industrial oil and gas flows were obtained from 
three oil wells. 
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2.3.7.  Tarim Basin 
 

There was success in the exploration in the Silurian system of the Tabei uplift, where 
high-yield industrial gas flows were obtained from Wells Yingmai-34 and 35 located at the 
Yingmaili buried hill structural belt.  

 
2.3.8.  Case analysis of important exploration 
 

Discovering Jidong Nanpu Oilfield - a billion ton oilfield in the tidal zone and shallow 
water area of Bohai Bay. The new Nanpu Oilfield is located in Tangshan City of Hebei 
Province (Caofeidian Harbor), and its geological location is in the Nanpu Sag which is at the 
north of the Huanghua Depression in Bohai Bay Basin. The exploration and development of 
the Oilfield belong to the PetroChina Jidong Oilfield Company. The favorable exploration 
area of Jidong Oilfield Company is 1570km2, including the continent area 570km2 and tidal 
zone and shallow water area 1000km2. PetroChina had discovered 5 oilfields in Jidong 
continent up to 2004 after 40-years of exploration. The accumulated proven reserves are 100 
million tons and the annual output of crude oil reaches 1 million tons. The exploration of 
Laopunan Well 1 achieved great progresses in September 2004. Its production in Ordovician 
strata reached 700m3 /d high-yield commercial oil. During the 22 months of pre-production 
testing, the stable daily output was over 200ton. On the basis of the past work, it took 2.5 
years to discover 4 oil-bearing structures by total exploration in Nanpu oilfield and identify 
1.02 billion ton oil geology reserves (equivalent), comprising proven reserves of 405.07 
million ton, controlled reserves of 298.34 million ton and prospective reserves of 202.17 
million ton, together with gas (solution gas) geological reserves of 140.1 billion cubic meter 
(converting to the oil equivalent of 111.63 million ton). 

 
Jidong Nanpu Oilfield is a uncompartmentalized, high-quality and effective oilfield. It 

has large reserves. The single well daily output of completed vertical well is 80-100 ton, and 
the horizontal well is 200-500 ton. The abundance of oil reserves is 5.07 million ton/km2. The 
oil layer physical property and the oil quality are good. The buried depth of the main bed of 
interests is 1800-2800m. 

 
2.3.9.  Oil and gas production 
 
CNPC produced 106.64 million metric tons of crude oil and 44.2 billion cubic meters 

of natural gas in 2006. 
 
In 2006, CNPC maintained steady growth of crude oil production and fast growth of 

Natural gas production. Oil and gas equivalent production reached 141.86 million metric tons, 
5% more than in 2005, although most of the major oilfields suffered from high water cut and 
high recovery percent of reserves. This was achieved by EOR and controlling the composite 
decline rate to rationally develop these mature oilfields and release their potential, in addition 
to speeding up the productivity construction of new blocks.  

 
2.3.10. Crude Oil 
 

CNPC produced 106.64 million metric tons of crude oil in 2006, 0.7% more than in 
2005. This included 72.73 million metric tons, a 1.1% decrease, from eastern oilfields and 
33.8 million metric tons, a 4.7% increase, from western oilfields. 
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2.3.11. Natural Gas 
 
Natural gas production sustained rapid growth, with an annual increase of more than 

20% for two consecutive years. 44.2 billion cubic meters of natural gas were produced In 
2006,, 20.6% more than in 2005. 34.8 billion cubic meters, or 78.7%, of the total production, 
were contributed by the four major gas provinces, namely the Southwest, Changqing, Tarim, 
and Qinghai fields, which produced 13.31 billion, 11.01 billion, 8.02 billion, and 2.45 billion 
cubic meters respectively. 
 

2.4.  SINOPEC E&P Development 
 

2.4.1.  Petroleum exploration 
 

In 2006, the oil in place reserves were 231.55 million tons and the recoverable oil 
reserves were 41.16 million tons. The gas in place reserves was 143.63 billion cubic meters 
and the recoverable gas reserves were 97.96 billion cubic meters. 

 
In 2006 SINOPEC had discovered 210 oil fields whose accumulative oil in place 

reserve and recoverable reserve were 6.58 billion tons and 1.86 billion tons respectively. The 
condensate in place reserves were 35 million tons and the recoverable reserve was 12 million 
tons. The probable oil in place reserves were 1.2 billion tons and the possible oil in place 
reserves were 2.17 billion tons. 

 
Up to December 31 2006, SINOPEC had completed 0.82 million meters of 2D 

seismic, 78.38 thousand square kilometers of 3D seismic and 13,535 exploration wells with 
the total depth of 34.05 million meters. 

 
2.4.2.  Petroleum production 
 

The oil production of SINOPEC in 2006 was 40.17 million tons and the gas 
production was 7.27 billion cubic meters. 

 
2.4.3.  Tahe oilfield 
 

SINOPEC had developed a series of E & P techniques in fracture-paleocave carbonate 
reservoirs: (1) seismic techniques of fracture-paleocave identification in carbonate reservoirs 
with prediction success ratio of 75%; (2) ultra-deep drilling techniques through gypsum-salt 
formation; (3) acid-fracturing techniques in ultra-deep carbonate reservoirs. 

 
Up to the end of 2006, the total reserves of the Tahe oilfield reached 1.47 billion tons 

(oil equivalent), among which oil in place reserve was 0.65 billion tons and gas in place 
reserve was 33 billion cubic meters. The oil production of Tahe oilfield was 4.72 million tons 
in 2006. 

 
2.4.5.  Puguang gas field 
 

Up to the end of 2006, the gas in place reserves of Puguang gas field was 356 billion 
cubic meters. 
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2.4.6.  Development of natural gas resources metadata for CCOP 
 

SINOPEC sponsored the workshop in Chengdu, China on 18-21 June 2007. The 36 
participants from 9 CCOP Member Countries (16 from SINOPEC) learned about 
development of metadata and how regional natural gas metadata could support the sustainable 
development of the natural gas resources of the CCOP region. Mr. Sun Hongjun from 
Petroleum Exploration and Production Research Institute, SINOPEC (PEPRIS) shared the 
Usage of Metadata in PEPRIS. SINOPEC organized and sponsored a field trip for workshop 
participants to the famous Le Shan City, home of the giant image of the Lord Buddha.  

 
2.5.  Coal bed Methane  

 
The actual investment for coal bed methane development from 2006 to 2007 is 839 

million RMB. Among the total investment, 137 million RMB have been invested in the Panhe 
pilot test project in Southern Qinshui Basin, which is the National Hi-Tech Industrial 
Demonstration Project for coal bed methane development and utilization, 59 million RMB 
have been invested in 11 domestic self-financed projects, 1 strategy target project and 18 
science research projects, 84.84 million US dollars have been invested in 27 international 
cooperative projects, and 72.54 million RBM have been invested in domestic joint-operation 
projects.  

 
2.5.1.  Domestic self-financed projects 
 

134 wells were drilled in 2006, including 4 multi-lateral horizontal wells. 48 wells 
have been dewatered and produced. The realized investment reached 192 million RMB.  

 
 For the Hi-tech industrial demonstration project for coal bed methane development 

and utilization in the Southern Qinshui Basin, the Panhe pilot test project (first-phase), 100 
wells were drilled in 2005, and 122 more wells were drilled in 2006, 4 of which were multi-
lateral horizontal wells. 

 
2.5.2.  Wangfeng-Longting coal bed methane investigation project in Hancheng, 

Shannxi Province 
  

Five multi-lateral horizontal wells have been drilled and 158.25 km 2D seismic lines 
have been completed. 

 
The dewatering and production of 6 wells proceeded smoothly and the cumulative gas 

production reached 2.6 million m3. One gas transportation pipeline has been built to 
Hancheng, and gas supply will be available to Hancheng in 2007. It will become the second 
coal bed methane commercial development demonstration area. 

 
2.5.3.  International cooperation projects 
 

84 wells have been drilled, 13 of which are multi-lateral horizontal wells. 283 km 2D 
seismic lines have been accomplished. One geology research project has been finished. The 
total investment is about 84.84 million US dollars. 

 
Two new Production Sharing Contracts have been signed. Till now, China United 

Coalbed Methane Corp. Ltd. (CUCBM) has signed 28 PSCs with 17 foreign corporations, and 
the contract areas total 28,500 km2. 
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Among the 27 international cooperative projects, the Shizhuang Nan project in 

cooperation with Greka, and the Panzhuang Project in Jincheng in cooperation with Sino-
America Energy Inc. are entering the development period. 

 
The Shizhuang Nan project has completed the drilling and exploration work of 4 

short-radius multi-lateral horizontal wells, 5 production test wells and 3 parameter wells. At 
present, this project’s ODP has been approved by the CUCBM and the joint management 
committee, and is submitted to the related competent authorities for approval. It is estimated 
that this project will go into the development period at the end of 2007. 

 
The Panzhuang project in Jincheng has implemented 6 multi-lateral horizontal wells 

and 6 vertical parameter wells. The average footage of the multi-lateral horizontal wells is 
5,000 to 6,000 meters. The peak production of a single well is 90,000 m3 per day, and the 
average is 50,000 m3 per day, and the total daily production is 300,000 m3. It is estimated that 
this project is going into the development period at the beginning of 2008. 

 
2.5.4.  Domestic joint operation projects 

 
Comprehensive test projects of gas production prior to coal mining and the integration 

of gas production and coal mining have been carried out in 7 blocks. 179 wells have been 
explored and 386 km 2D seismic lines have been completed. A total of 72.54 million RMB 
has been invested as prospecting capital. 

 
2.5.5.  Project of CO2 sequestration to enhance coal bed methane recovery 

 
The project of CO2 sequestration to enhance coal bed methane recovery, supported by 

the Chinese and Canadian governments, has successfully completed the 3 year test project at 
the end of 2006. At present, it is planned to carry out the test work of the second phase. 

 
Poland’s project of CO2 sequestration to enhance coal bed methane recovery, hosted 

by TNO Corporation from Holland and applied by 17 companies worldwide has been 
implemented successfully. CUCBM, as the significant part of WP5, has finished the potential 
areas selection for CO2 sequestration to enhance coal bed methane recovery. 

 
The project of CO2 sequestration to enhance coal bed methane discovery operated by 

Australian CSIRO, Japanese JCOAL and CUCBM within the framework of AP 6 is in the 
design phase. 

 
2.6.  Gas hydrates 

 
The first drilling expedition was carried out by the China Geological Survey (CGS) in 

April, 2007 in the Shenhu area of the South China Sea. At the completion of eight drilling 
sites and five coring holes, three of the stations yielded physical samples of gas hydrate, the 
success rate of hydrate coring was as high as 60%. 

 
The drilling included cable logging, coring, in situ temperature measurement and pore 

water sampling, field testing and analysis work. After the sediment coring, 18 kinds of tests 
had been made in field, including the core X-ray imaging, infrared scanning, pore water 
geochemistry, and gas composition analysis etc, and several layers containing uniformly 
dispersed gas hydrates with high saturation were confirmed. 
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Details at the three stations are: the depth of SH2 is 1,230 meters, and a layer 

containing gas hydrate is at 191 to 225 meters below the  seabed with hydrate saturation of 
25% to 48% and thickness of hydrate deposits of 34 meters and methane gas content 99.8%; 
SH3 is 1,245 meters in depth with a layer of containing gas hydrate at 183 to 201 meters 
below seabed and hydrate saturation of 20% to 25%, hydrate deposits 18 meters thick with 
methane gas content 99.7%; SH7 is 1,105 meters in depth and the layer containing gas hydrate 
is 153 to 182 meters below the seabed, with hydrate saturation of 20% to 42%, the thickness 
of hydrate deposits is up to 29 meters and the methane gas content 99.4%. 

 
The comprehensive analysis of sample drilling, logging and seismic data confirmed 

that the features of gas hydrate in the Shenhu area are high saturation, thickness, film 
distribution, high methane content and dispersed distribution. As a potential energy resource, 
the gas hydrate has a very good development potential. 

 
China becomes the fourth country in the world which has found gas hydrate through 

the national development plan, and after the United States, Japan and India it has become the 
first country which has accessed physical samples of gas hydrate in the South China Sea. 

 
2.7. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

1.  Undiscovered resources evaluation techniques and methods 
2.  Natural gas development techniques (high CO2 and H2S) 
3.  Natural gas resources metadata development techniques 
4.  Exploration techniques of non-structural oil pools 
5.  Coal bed methane development technology 
6.  CO2 sequestration to enhance coal bed methane, technology and relevant basic 

theoretical research 
7. Underground coal bed methane extraction technology 
 

3. GROUNDWATER PROGRAMME 
 

3.1. Summary 
 

Hydrogeological work was focused on the survey and evaluation of national 
groundwater resources and related environmental problems. In 2006, the survey and 
evaluation of groundwater in Ordos Basin, where the energy and chemical industry bases are 
located, was further enhanced and water resource support for the construction of the base was 
provided. The demonstration project of groundwater exploration in endemic disease areas or 
areas of severe water shortages has been undertaken continuously. The China Geological 
Survey implemented the investigation and evaluation of groundwater contamination from 
inorganic and organic contaminants in the eastern plain; continuously carried out the 
investigation of environmental geologic problems in the main cities of 7 provinces; continued 
to strengthen environment investigation and evaluation of hydrogeology and desertification in 
the main karst river basins within 8 southwest provinces at the scale of 1:50000; continued to 
carry out the demonstration of ground water development and land renovation in typical karst 
river basins in northern south China. 
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3.2. Annual Review of Technical Programs/Activities 
 
3.2.1.  Groundwater exploitation in the Ordos basin 
 

The geological and hydrogeological structure and regional distribution of groundwater 
resources of the basin were clarified. A numerical model of geological structure and a model 
of Cretaceous strata in the basin were constructed. Differential levels of groundwater systems 
were identified. The development perspectives for groundwater supply suggestion were 
proposed. The total amount of natural groundwater resources is 10.5 trillion cube meter per 
year, the available groundwater resources is 5.8 trillion cube meter per year, the amount of 
development is 1.1 trillion cube meter per year and the potential for development is 4.7 
trillion cube meter per year. More than 80 groundwater sources for long-term water supply 
were located. 

 
3.2.2.  Groundwater contamination investigations in eastern plains 
 

Ground water contamination investigations were initiated in the eastern plains, 
including the Zhujiang Delta, Yangtze Delta, Huaihe Drainage Basin and the Huabei plain. 
The working areas included cities, populated areas and important economic zones. The 
objective of this program is to investigate the groundwater quality, evaluate the groundwater 
contamination and make prevention and control zoning of groundwater contamination. In 
2006, the water quality and contamination condition of the main groundwater resources were 
investigated in the eastern plain of China. 

 
3.2.3. Groundwater exploration in endemic disease area or severe water-  

 shortage areas 
 

Groundwater exploration was carried out in the endemic disease areas and areas of 
severe water-shortage areas in northeast China and northwest China. Twenty-eight wells were 
drilled in three pilot counties including Tongyu County in Jilin Province, Ganzhou County in 
Gansu Province and Guide County in Qinghai Province. These wells supply groundwater as a 
clean, safe drinking water source for more than 100,000 residents. In Sichuan province, the 
work of groundwater survey and evaluation, demonstration-well drilling and regional 
planning in 35 counties has been completed, leading to the number of wells being 
substantially increased and now serving 110,000 residents. 

 
 

GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 
 

4.1. Summary 
 

The coastal zone programs in 2006 were carried out by the China Geologic Survey 
and the State Oceanic Administration as well as some institutions and universities in the 
coastal provinces and cities. 

 
In 2006, projects such as “littoral environmental geologic surveys and assessments in 

the important coastal zone of China” (2001-2010), “the second-round (2004-2008) of research 
on modern geologic environmental changes in the circum-Bohai Sea coastal areas” and 
“investigations of potential sea sand resources in the Zhoushan Islands areas of the East China 
Sea (2005-2007), were carried out by the China Geologic Survey. All these projects covered 
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marine environmental geologic surveys and assessments and potential sea sand resource 
investigations in the circum-Bohai Sea area, coastal area in the west of the South Yellow Sea, 
off the Yangtze River mouth, the Zhoushan Islands area, and offshore Guangxi area. 

 
4.2. Annual Review of Technical Programs/Activities 
 
4.2.1. Circum-Bohai Sea Region 
 

The work here involved the following: dynamically monitoring sea bank sections 
(including bank surface leveling and monitoring sediment compositions and width of every 
subzone) in the Laizhou, Bohai and Liaodong Bays; conducting multidisciplinary research on 
surficial and shallow stratigraphy (sedimentary dynamics, chronostratigraphy, and event 
stratigraphy etc.), making reconnaissance of the whole region mainly composed of dating of 
such short half-period tracer isotopes as 210Pb and 137Cs to make the work content more 
concrete, and also developing special subject studies such as the hidden peril of dammed 
water, origin of the coastal plains, formation of barrier islands off the muddy and sandy 
coastal zone and 3D expressions of geologic achievements. 

 
The following work was completed in 2006 in the coast of the Bohai Bay: (1) research 

on changes in modern geologic environments of the coast zone and on Quaternary shallow 
sediments and structures; (2) dynamic monitoring of changes in modern geologic 
environments of the coast zone; (3) investigations in bottom materials and shallow 
stratigraphic structures in the intertidal zone and neritic areas; (4) research on sedimentation 
rates in the modern intertidal zone and neritic areas; and (5) analysis of evolutional tendencies 
of coastal geologic environments. The completed work involved the following actions: 130 
shallow drills on land totaling over 600 meters; nine leveling profiles (four were in Liaodong 
Bay), totaling 20 km in length; four cores recovered in the intertidal zone and neritic area; 27 
column samples collected for 210Pb/137Cs; 667 km of shallow seismic profiling and 
bathymetry; 200 km of side scan sonar measurement; 210 bottom samples collected from the 
intertidal zone and neritic area; and about 600 oysters collected for the reef surveys. 

 
4.2.2.  Coastal wetland in the Yellow River Delta 
 

The study area lies in the modern Yellow River Delta wetland. The project involves 
the use of remote sensing, drilling and hydrogeologic modeling to investigate shallow 
lithologic characters and structures, hydrogeologic and geochemical characteristics and 
microorganisms, and to analyze how geologic evolution can control the ecologic 
environments in the deltaic wetland. 

 
Work finished in 2006 included the collection qand analysis of 54 surface soil 

samples, 101 deep soil samples, 56 shallow water samples, 63 biosamples, 5 short column 
samples, 16 ground surface water samples, 7 well water samples, 1 seawater sample, 1 
Yellow River water sample, and 1 rain water sample. Also 32 water levels were measured. 

 
4.2.3.  Coast in the west of the South Yellow Sea 

 
The study area is located in the littoral area in the west of the South Yellow Sea. The 

aims are to clarify the coastal sedimentary dynamics, bottom material types, geomorphic 
features as well as shallow stratigraphic structures and formation and evolutional mechanisms 
of geohazards distributed below less than 50 m the seafloor. Map series will be compiled of 
remote sensing interpretation of environmental geology in the study area, sea bottom material 



Proceedings of the 44th CCOP Annual Session 84  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

types, geohazard distribution, heavy metal distributions in the seafloor surface sediments, and 
1:250,000-scale specifications for investigations of coastal environmental geology so as to 
provide fundamental geologic data for coastal development and comprehensive management. 

 
Specific actions in progress or completed in 2006 included 4138 km of shallow 

seismic survey, 300 km of sedimento-dynamic survey, one 3-ship synchronous survey; 2500 
km of remote sensing geologic survey and extensive field geologic reconnaissance in the 
coastal zone. 

 
4.2.4.  Off the Yangtze River Mouth 
 

The study area consists of most of the modern Yangtze River delta formed in the 
Holocene and a part of the late Pleistocene delta and roughly covering the offshore area of the 
Yangtze River mouth. 

 
Before and after the Yangtze River flow was cut off by the Three Gorge dam the 

survey involved carrying out sedimentary dynamic and sediment background survey in the 
offshore Yangtze River mouth and monitoring changes in the sedimentary environment in 
order to better inform planning for sustainable development in the Yangtze River deltaic area.  

 
Actions completed or underway in 2006: 25 hours of 3-ship synchronous sedimento-

dynamic survey to measure seawater salinity, current velocity, water depth and turbidity and 
to sample silt in water; 300 km of  sedimento-dynamic survey; and 600 km of shallow seismic 
profiling. 

 
4.2.5.   Zhoushan Islands area in East China Sea 

 
The study area covered the whole sea area of ≥5 meters water depth of the Zhoushan 

Islands. The objective was to use geology and geophysics to carry out potential sea sand 
resource surveys in the Zhoushan Islands area of the East China Sea in order to evaluate 
China’s offshore sea sand and other solid mineral resources to help land and resource 
authorities to scientifically manage mineral resources under legal process and thus to serve 
economic development, environmental protection and strengthening of government behavior.  

 
Work finished in 2006 was as follows: 1500 km of shallow seismic profiling, 1200 km 

of side scan sonar measurement, 600 km of multi-beam measurement, 96 column samples, 59 
surface samples, five shallow drills, and marine sedimento-dynamic investigation. This work 
has clarified topographic and geomorphic features, shallow stratigraphic structures and marine 
hydrodynamic environments, and has laid the basis for the future comprehensive research. 

 
4.2.6.  Beihai offshore area in Guangxi 

 
The study area is located in the offshore area of Beihai City, Guangxi. The study aims 

to make 1:100,000-scale marine geologic environmental and geohazard investigations to 
reveal topographic, geomorphologic and sediment types, shallow stratigraphic structures, 
physical mechanical properties of each layer, seawater chemical characteristics, marine 
hydrodynamic conditions and dynamic sedimentations in key sections, and potential 
geohazard types and distribution in the offshore Beihai area so as to predict geologic 
environmental changes, produce recommendations for of hazard avoidance and mitigation and 
better serve local economic construction. 
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Work finished in 2006 included: 558 km of side scan sonar survey, shallow profiling, 
single-channel seismic and bathymetric measurements, geologic sampling at 48 stations, 
seawater sampling at 35 stations, 1 shallow drill-hole of 30.5 meters, 25 hours of fixed 
observations of sea currents at two stations, and measurements of parameters such as seawater 
temperature, salinity and depth at 33 stations. All these have helped us to confirm sea-bottom 
sediment types and general sedimento-dynamic characteristics and to map the distribution of 
potential geohazards in the study area. 

 
4.2.7.  Projects in Other Coastal Areas  

 
In 2005, the State Oceanic Administration organized and carried out a special project 

“Comprehensive Investigations and Assessments of China Coastal Areas” that was an 
integrated programme of surveys and evaluations of marine hydrology, organic ecology, 
marine chemistry and atmospheric chemistry, geology and geophysics, and remote sensing in 
the sea areas within China’s boundary line of their territorial waters and in the coastal and sea 
island regions of China. Work undertaken in 2006 includes (1) 300 surface samples and 20 
column samples in the coastal zone of Shandong; (2) 2,560 km of shallow seismic profiling 
and 2,560 km of side scan sonar operation in the greater than 5 meters deep area of Liaodong 
Bay; (3) 800 surface samples and 45 column samples in the greatre than 5 meters deep area of 
Laizhou Bay. 

 
5. GEO-HAZARDS PROGRAMME 
 

5.1. Summary 
 

Geo-hazards prevention is being given more attention by the Central Government. A 
special budget from the Central Government is for actions designed to preventing casualties 
and economic loss from geo-hazards. Tens of institutes are working on the mitigation of 
landslide hazards. The China Geological Survey (CGS) is in overall charge of the geo-hazards 
investigation, prediction and pre-warning, and the mitigation of geo-hazards.CGS set up 80 
programs of geo-hazards mitigation in 2006. The county and city-level geologic-hazards 
survey continued and the survey results were comprehensively analyzed. According to the 
request of the National Geologic Hazard Precaution and Control Program, a detailed geo-
hazards survey in severe geologic hazard regions such as the loess plateau, southwest 
mountainous areas and Xiang-Er mountainous areas was carried out and a monitoring and 
warning system was set up. The ‘large and dangerous landslides’ inventory program is also in 
progress. The national survey of land subsidence and geofractures was completed, and a 3D 
numerical anti–disaster platform has been set up. National-level GPS and IN-SAR monitoring 
networks were primarily constructed to monitor land subsidence and geofractures in the 
Yangtze River delta, North China, and the Fen-Wei rift. The historical landslides survey in the 
Ximalaya area was carried out with RS techniques and in-situ work. Implementation of the 
study of new techniques for geo-hazards precaution took place. Regional crust stability was 
evaluated in the areas of important engineering construction and land development of the 
country, such as for the Qinghai-Tibet railway.  

 
5.2. Annual Review of Technical Programs/Activities 
 
5.2.1.  County/city-level geohazards survey  
 

Surveys and regional division of geologic hazards in 700 counties/cities have been 
completed and 430 surveys are in progress at the scale of 1:100,000. In this program, not only 
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geologic hazards have been ascertained, but also a county-town-village (three levels) mass 
monitoring system has been established. Geo-hazards in the whole country are classified in 
four levels, and this gives us the basic information of the status geo-hazards in China. The 
data for every county was comprehensively analyzed and a landslide-distribution map and 
risk-map were made. The mass-monitoring system issued efficient prediction and warning 
signals. The public can access the results of this survey including risk prediction on the 
internet and in the bulletin of the local authorities. The results provide technical support for 
geologic hazard forecasts and lay an important basis for planning geologic hazard prevention 
and mitigation across the country. Now, with the help of this program, the annual casualty 
rate has decreased from 1,500 to around 700. 

 
5.2.2.  Land subsidence survey and monitoring systems in the Yangtze River Delta, 

North China plain and west China 
 

Over 80,000 km2 were surveyed. The monitoring networks of land subsidence, GPS 
and groundwater regime, which cover all regions, have been set up. A 3D automatic 
monitoring system was connected in some important cities and land subsidence influenced 
areas, which consists of valuable benchmarks and standard marks buried at different depths 
and in bedrocks. The data from these networks were integrated and comprehensively analyzed. 
A subsidence risk management system in the Yangtze River Delta was established.  

 
5.2.3. Research on, and demonstration of, crucial monitoring and warning 

techniques for geological hazards 
 

Such functions as real-time monitoring, remote transmission and networking for 
geological hazards have been achieved. Monitoring and pre-warning demonstration stations, 
installed with advanced equipment, were set up. China-made Time Domain Reflectometry 
(TDR) and Pore Pressure Gauges were successfully applied for testing in several landslides. 
Researches on optimization and integration of monitoring techniques for geological hazards 
have been developed. Monitoring meter for groundwater temperature and radon gas has been 
developed. A study in several experimental areas for the prediction of landslides occurrence 
in various rainfall scenarios was carried out.  

 
5.2.4. Monitoring and pre-warning demonstrations for typical geological hazards  
 

Monitoring and warning demonstrations for typical geological hazards were conducted 
in the counties of Ya’an and in the concerned areas of Jiangxi province. A risk evaluation of 
regional geological hazards was made and serial maps compiled. A rainfall-based landslide 
forecast model has been developed. A database management system and 3D visualization 
system for the Xiakou landslide are in progress. Two sets a satellite-based real time 
monitoring and transmission systems were also installed in Xiakou. The system automatically 
collects such data as precipitation, water level, water temperature and displacement and 
instantly transmits the information to the monitoring center in Beijing. Following data 
treatment in the center, pre-warning for the landslide is released to the public.  

 
5.2.5.  Detailed survey 
 

A more detailed inventory of landslides and a risk assessment of the whole area in 
which there is a high probability of landslides is required for land use planning and relocation 
during this current period of high speed development of China.  So, a program that aims to 
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clarify the geological conditions controlling landslide risk and to guide relocation decisions 
started in 2005. This survey program is at the scale of 1:50000.  

 
First, in 2005, a code for this mapping program was compiled. Then, three 

experimental counties (Danba, Xinping, Yan’an) which have the most serious risk of 
landslides were selected for the 2005 fiscal year in order to test the surveying and mapping 
methods contained in the code and to get the necessary experience for the future. The survey 
projects are allotted by county, so the full use of the local government can be made. 
Consequently, in 2006, an advanced experiment has been initiated in 19 counties and the 
catchments of 3 rivers.  In the next 5 year plan, all areas with a high probability of landslides 
will be mapped; the loess plateau, Qinba Mountain zone, Sichuan- Yunnan, West in Hunan, 
West in Jiangxi, Yili Valley in Xinjiang, Taihang Mountain, Yanshan Mountain and South 
East littoral area. A method combining ground control sites and special point investigation, 
section line, boundary line or crossing line traverses and area surveys to a detailed landslide 
inventory will be used. There will be some specific investigations of risk at dangerous 
landslides. 

 
5.2.6.  Emergent response to the historical landslides in Tibet area. 
 

There were several landslides in 2005 and in 2006 due to global warming. The Pali 
river landslide and Egong landslide are sampled. Both of them were huge and high velocity 
landslides. Their consequences needed to be assessed. RS technique was fully used in this 
program and the volume and the reach area of the landslides were estimated by RS techniques. 
The consequence of the landslide is now under control. A survey for the Ximalaya area is 
being carried out. RS survey of 73,000 km2 and field survey of 10,000 km2 have been 
completed. An improved landslide inventory and a map indicating landslide prone areas have 
been made. 

 
5.2.7.  The huge and dangerous landslides inventory program in Qinghai Province. 
 

With the advancement of the detailed map program, some huge and reactive landslides 
have been found and enough attention has previously been paid to some of them. Some posed 
risks to both people and traffic. A new program to make the inventory of huge landslide and 
then to find out the mechanism of the landslide initiation in a special area started in 2006.   

 
5.2.8.  Survey and evaluation of regional crust stability in the areas of important 

engineering construction  
 

Fifteen GPS points for monitoring crustal deformation and active faults were set up 
between the Tang Gula-Lasa section of the Tibet railway and in the middle of the Lasa 
tectonic block. GPS surveys were made for twice. In SAR data of Kunlun Mountain have 
been processed and high-accuracy crust deformation data obtained prior to the 8.1 magnitude 
earthquake. Crust stresses are measured at two boreholes with depths of 180m and 120m in Xi 
Datian and Anduo respectively using a hydraulic fracturing technique. In Xi Dantan, the 
meters for measuring crustal stress and deformation, earth temperature, groundwater level and 
atmospheric temperature were installed and the data can be automatically transmitted and 
controlled. This is the first modern, unmanned and automatic monitoring station of crustal 
stress in China. 
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6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1. Summary 
 

The investigation of environmental geologic problems in the main cities of 7 
provinces is being carried out continuously. Another project is focused on strengthening the 
environment investigation and evaluation of hydrogeology and desertification in the main 
karst river basins within 8 southwestern provinces at the scale of 1:50000.  A demonstration 
project of groundwater development and land renovation in typical karst river basins in 
Northsouth China is continuing. 

 
6.2. Annual Review of Technical Programs/Activities 
 
6.2.1. Investigation and evaluation of environmental geology in main urban areas  
 

The environment geological surveys in 98 cites of Hainan Province, Gansu Province, 
Heilongjiang Province, Jiangxi province, Fujian province, Zhejiang province and Sichuang 
province were completed. The evaluation of environment geology problems in urban areas of 
the provinces mentioned above were determined, and strategic research on urban environment 
geology of China has analyzed the types of environment geology problems of the cities of 
China, their distribution and development mechanisms, and has established analytical and 
evaluation methods for cities’ engineering geology environments. 

 
6.2.2. Groundwater and environment geological investigations in the southwest 

karst areas. 
 

The 1:50,000 scale hydrogeological investigation covering 20,000 km2 in eight 
southwestern provinces has been finished. Through remote sense and ground investigation, it 
was proved that an area of 105,000 km2, accounting for 14.2 percent of the total working area, 
is subject to rock desertification. Development and utilization of karst groundwater by various 
Engineering projects in the areas of different karst geo-environment has been success. 

 
6.2.3.  Environment geological investigation and vulnerability evaluation around 

the Behai Sea area 
 

Environment geological investigations in the main cities, seaports and coastal shore 
line are implemented continually. In 2006, environment geological investigations at the 
coastal shoreline of Liaoning Province, Dalian seaport, Caofeidian seaport, Tianjin seaport 
and Yantai seaport were completed. The monitoring of sea level change, sea water intrusion 
and coastal shoreline change was undertaken. 
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GEO-INFORMATION SECTOR 
 
7. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 
 

7.1. Summary 
 

Great progress has been made in the field of geo-information in 2006. Geo-database 
development was enhanced; such as the 1:50,000 scale geological map database and regional 
hydro-geological and geo-environmental databases. Databases of national mineral deposits, 
airborne geophysics, regional marine geology and digital geological archives have been 
updated. Software for field geological data acquisition, geophysical and geochemical data 
processing and mineral resource assessment has been widely applied by the provincial 
geologists. Development of database integration and a data dissemination platform based on 
the Internet was started. The website of the China Geological Survey (CGS) was also renewed 
and more national databases and new geological bulletins and digital archives have been put 
onto the web during 2006 for access by the public. Cooperation between CCOP and China 
had also been enhanced. 

 
7.2. Annual Review of Technical Programs/Activities 
 
7.2.1.  Geo-information Projects and Activities  

 
The China Geological Survey carried out 151 working projects in geo-information in 

2006, mainly focused on fundamental geo-database and synthetic analysis system 
development and on data dissemination facilities and standards. The most enhanced aspects 
were development of geo-databases most needed today by the country, and dissemination of 
geological survey results through bulletins, project reports and digital data products.  

 
7.2.2.  Geo-database development 
 

7.2.2.1. Databases of fundamental geology: In addition to updating data for existing 
geo-databases, CGS had nearly doubled the budget for development of the most needed 
databases. The 1:50,000 geological map database has completed 1,297 sheets and associated 
data coordination; the 1:250,000 geological map database has achieved 58 sheets following a 
new standard named “the digital geological map spatial database standard” (DD2006-06); the 
1:200,000 regional hydro-geological map database was completed in 2006 and includes 965 
sheets; for the geological drill hole database some 1.2 million meters of original core data for 
more than 350 mines in 10 provinces have been collected. A Tibetan 1:1.5million scale 
geological map database, based on an integration with newly completed 1:250,000 geological 
mapping, has been developed. 

 
7.2.2.2. Mineral resource databases: A national solid mineral deposit database has 

been developed based on an integration of various solid mineral databases completed in 
different organizations involved in the mining industry. Its size is 5GB and it contains 
information on more than 33,000 solid mines and mineral deposits. A preliminary global 
mineral resource database has been developed to which include geography and geology and 
work index information. A database of mineral potential for large and medium sized solid 
mines has also been developed. It stores basic information on 936 mines of 22 kinds of key 
minerals, and its size is 270GB. 
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7.2.2.4. Thematic databases: A regional marine geology database, based on ArcGIS 
and Oracle, and a database of offshore sand bed investigation have been constructed and 
saved some 16GB of data. A 1:5 million scale aero-magnetic database, remote sensing image 
database mainly with TM, ETM and SPOT and 1:250,000 sheeted aero-magnetic anomaly 
database have also been developed and put into use. Development of a database for oil and 
gas resource assessment in Tibet, a multi-purpose geochemical survey database and databases 
of city geology in Shanghai, Beijing, and Hangzhou were started in 2006. 

 
7.2.2.5. Geological archive and specimen databases: More than 20,000 geological 

reports have been digitized and transformed into the database in 2006. The database size is 
now bigger than 900GB. The database of original geological specimens has seen input of the 
No.1 Chinese Continental Scientific Drill cores totaling more than 5,000 meters.  

 
7.2.3.  Field geological data acquisition 
 

A regional digital geological mapping system (RGMAP) for field data acquisition and 
a field data acquisition system for solid mineral exploration (MERGMAP) were put into 
wider application with enhanced training in Tianjin, Shenyang, Nanjing, Chengdu, Xi’an, 
Lanzhou, Urumqi and Wuhan for more than 630 provincial geologists.  

 
A RGMAP training class was given to Danish geologists in 2006, and now it is being 

used for geological mapping in the field in Greenland by Geological Survey of Denmark and 
Greenland.  

 
An underground water investigation data acquisition system and geological hazard 

data acquisition system have also been developed and were put into trial application in 2006.  
 

7.2.4.  Geological data processing software 
 

Assigned by a nation-wide project for national key resource assessment, CGS held 
some geo-data processing training classes for provincial organizations involving more than 
1,000 geologists. Topics such as “Gravity and magnetic data processing system RGIS”, 
“Geochemical data analysis system GeoMDIS”, “Mineral resource assessment system 
MORAS”, and database developing and updating technology were included.  

 
A mineral reserve evaluation system and drill data collection and coordination system 

have also been put into use by many provincial geological organizations in China. 
 

7.2.5.  Geo-information standard 
 

A geological information standard system was in continuous development in CGS in 
2006. The “Quality assessment and control standard for digital geological and mineral 
resource products”, “Web service standard for spatial geo-information”, “Geological data 
model”, “Digital archive documentary and format”, “Guide to three-level-web construction of 
CGS” have all been issued in 2006. CGS released three new supporting standards for geo-
information work in 2006. They are “Geoinformation metadata standard (DD2006-05)”, 
“Digital spatial geological map database standard (DD2006-06)” and “Geo-data checking and 
evaluation standard (DD2006-07)”. 
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7.2.6.  Website development 
 

In order to meet the growing data service demands of the public, CGS paid more 
attention to upgrade its website in 2006. More investment was put into website reconstruction, 
maintenance and daily updating, focusing on geological survey project activities, results, 
discoveries and achievements, standards, databases and archive download. The website of 
CGS has becoming a more and more important platform for national geological survey 
activity. Monthly visitors have now reached 35,000, and the number is increasing. An 
authoritative, standardised, professional and timely information service website has gradually 
been developed for the public. The result is that more than 2 million people have visited the 
CGS website since 2006. 

 
7.3.  Geological data and information dissemination 

 
A big step has been taken since 2006 for geo-information dissemination to the public. 

Except program and project activity information, CGS has released in a timely fashion at its 
website (http://www.cgs.gov.cn) new metadata and some scales of national databases, titles 
and many new digital geological reports. Website database downloads and loan of routine 
geological archives were mainly enhanced in 2006. The quantity of geological data 
disseminated in 2006 is more than 4 times larger than that in 2005. 

 
CGS has produced a number of digital database products and put onto the web in 

2006. The “China geochemical map atlas”, “national solid mineral mines”, “CGS geological 
work index” and newly completed 2,078 geological project reports had been uploaded onto 
the website for free download worldwide. Also, by taking part in the national Scientific Data 
Sharing Network program, CGS has released the 1:500,000, 1:2.5 million and 1:5 million 
geological map database, 1:6 million hydro-geological map database, Chinese 
lithostratigraphic database, isotopic dating database, national geological work index and 
geological archive catalogue and metadata database. 

 
7.4.  CCOP metadata work in China 
 
7.4.1.  Metadata thumbnail images  
 

China completed the thumbnail images for their metadata, and submitted all these 
1,370 images to CCOP T/S in November, 2006. This includes 1,163 images of 1:200,000 
geological map metadata and 207 images for 1:500,000 geological map metadata. 

 
7.4.2.  The 4th CCOP Metadata Workshop  
 

The 4th workshop of the CCOP metadata working group was successfully organized 
by CCOP in collaboration with CGS in Guangzhou in September, 2006. There were 28 
delegates from 10 Member Countries participating in the workshop. The working group 
agreed that the first stage of CCOP metadata for the geological maps is completed, and that a 
wide coverage metadata standard is urgently needed for mineral resource, underground water, 
geo-environment and geo-hazards, geophysics and geochemistry, oil and gas, and so on. It 
was agreed that CCOP should launch a project for a whole coverage metadata standard, called 
phase two, and that CCOP issue this standard in conformance with ISO 19115 metadata 
standard with reference to  the Chinese “Geo-information Metadata Standard”, which is also 
based on ISO19115 and had been put into use to collect thousands of metadata already.  
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At the workshop, Chinese experts gave lectures on advanced technologies, such as the 
Chinese GIS software MapGIS, field geological data acquisition system RGMAP and data 
management and processing software for multiple geo-disciplines. 

 
7.4.3.  The second phase CCOP metadata work in China 
 

After the Guangzhou CCOP metadata workshop, CGS submitted a proposal to support 
the second phase of the CCOP Metadata project, the CCOP metadata standard. After this 
proposal was approved at the 43rd CCOP Annual Meeting in Daejeon, Korea, CGS launched a 
project to fund the CCOP metadata (second phase) standard work.  

 
So far, the English version of the Chinese “Geo-information Metadata Standard” is 

ready, which contains 8 entities, 88 elements (46 mandatory, 19 conditional) and 1 annex. The 
English version has now been sent to most of the CCOP Member Countries as the 
fundamental reference. CCOP metadata working group will meet in Hainan Province of 
southern China to discuss the standard. 

 
7.4.4.  CCOP EPPM metadata workshop 
 

CCOP, CGS and SINOPEC jointly held a workshop for natural gas metadata in June, 
2007 in Chengdu, China. A total 45 people from CCOP Member Countries attended this 
meeting. Dr. Jiang Zuoqin as the resource person from CGS gave an excellent lecture on the 
concept, development and role of metadata. CCOP Member Country experts agreed that 
metadata is very important work for both geo-information and geo-projects, and that CCOP 
EPPM has its own problems on a metadata standard. EPPM is considering issuing the 
standard jointly with the CCOP metadata working group to develop a whole coverage 
metadata standard for CCOP projects. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: INDONESIA Period: 1 July 2006 – 30 June 2007 
 
 

GEO-RESOURCES SECTOR 
 
1. MINERAL PROGRAMME 

1.1. Summary 

During the period July 2006 to June 2007, several activities under the mineral 
programme were undertaken related either directly to CCOP programmes or the functions of 
the Centre for Geo-Resources (CGR)-Geological Agency. Activities included in the CCOP 
programmes included a “Workshop on Community and Artisanal Small Scale Mining in 
Asia” and “Compilation of basis-data for Small Scale Mining”. Activities conducted by CGR 
were the inventory and evaluation of metallic minerals in several prospective areas, iron ore 
exploration, and the inventory and evaluation of non metallic and industrial minerals, the 
latter undertaken in Sumatera, Kalimantan, Nusa Tenggara, Sulawesi and Papua. The 
inventory and research of iron ore and iron alloy ore metals (Fe, Mn) projects were conducted 
in Central and South Kalimantan, Sumbawa and Halmahera areas, whereas the inventory and 
research of nickel laterite was focused on Southeast Sulawesi. Iron and iron alloy metallic 
minerals are commodities which were the focus for the metallic mineral inventory and 
research program during 2006-2007 because of increasing demand from industry in recent 
years. 

 
1.2. Annual Review of Technical Programmes/Activities 

• A Workshop on Community and Artisanal Small Scale Mining in Asia was held in 
Bandung, Indonesia on 27-29 November 2006.  The workshop was organized by the 
Geological Agency in cooperation with the CCOP Technical Secretariat.  It was attended 
by 20 experts from Japan, Cambodia, Vietnam, Malaysia, South Korea, The Philippines, 
Thailand, India, Mongolia, Papua New Guinea, 19 local scientists and 18 members of the 
organizing committee. 

 
• Compilation of the Small Scale Mining Database will be prepared during the next four 

years, covering three stages of works comprising secondary data collection, input of data 
and report compilation. In 2007, the compilation team conducted data collection for 
mineral conservation for small scale mining and input the data from 14 small scale mining 
regions. By September 2007, about 35% of the entire work  of data compilation had been 
completed. 

  
• The inventory of iron ore which was conducted in Lamandau and Kotawaringin Barat 

Regency, Central Kalimantan and Tanah Bumbu and Tanah Laut Regency, South 
Kalimantan recorded some new information. In Lamandau Regency, iron ore is found in 
Bukit Karim – Ruwai and Bukit Garunggang, which have a total hypothetical resources of 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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171,059 ton grading 63 – 65 % Fe total. Besides iron ore, iron sand was investigated at 
several areas in North Sulawesi and North Halmahera. Based on a reconnaissance survey, 
in North Sulawesi the Belang area-South Minahasa has been selected as a prospective area 
for an exploration program. 

 
• The inventory and exploration of manganese prospects was performed in Sumbawa 

Regency, West Nusa Tenggara, Manggarai Regency, East Nusa Tenggara, P. Doi, and 
North Maluku. The exploration program in Manggarai and P. Doi has found some 
manganese indications and prospects. In P. Doi, the distribution of manganese deposits 
can be grouped into 6 mineralization zones, Tabua Zone, Galao Zone, Tonggowai Zone, 
Toba Zone and Cera Zone that have total inferred resources of 318,625 tons. In the 
Sumbawa area, sedimentary type manganese ore was found in Olat Baramayung which 
has a hypothetical resources of 639,234.27 tons, grading Mn total =23.2%. In Manggarai, 
two prospect areas, Golorawang area and Kubis area, should be followed up in the next 
exploration program. Manganese mineralization in Golorawang was distributed widely in 
white tuff with a strike of N 340° E. 

 
• Indonesia remains highly prospective for lateritic nickel ores and produced over 3 million 

tones of nickel ore in 2006. Demand for nickel also increasing rapidly in the last two years. 
Although local governments have issued many mining permits (KP) for nickel exploration, 
the data and information on nickel resources for those areas is not available yet. So, due to 
the lack of data and information, CGR conducted an inventory of lateritic nickel ore in 
Konawe Regency, Southeast Sulawesi. Base on the CGR data compilation of 2006, nickel 
resources in Indonesia are only recorded in Soroako area, Pomalaa, Bahadopi, Gebe Island, 
Gee Island, Pakal Island, Tanjung Buli, Obi Island, Gag Island, Santa Monica, Waigeo 
Island and Jayapura which together have total resources of 1,415,058,000 tons of ore. 

 
• Besides the inventory and exploration program for specific commodities, the metallic 

mineral inventory program also included multi commodities inventory of regency areas. 
Starting in 2006, the inventory was undertaken in Nanggroe Aceh Darussalam and West 
Papua. 

 
2. ENERGY PROGRAMME 

2.1. Hydrocarbons 

2.1.1.  Summary  

The hydrocarbon Sector of the CCOP programme in Indonesia during July 2006 to 
June 2007 consisted of the Post Petroleum Policy and Management (PPM) and the 
Institutional Capacity Building (ICB Phase 1) project activities. 

 
A series of training courses, workshops, and geology field trips which were conducted 

by ICB phase-1 programmes during September 2006 to June 2007 were attended by Indonesia 
as one of the participating member countries. 

 
The petroleum exploration activities in Indonesia during the fiscal year 2006 indicated 

that offshore drilling is more intensive compared with onshore. Statistically, however, the 
total drilling activity during the year 2006 was lower than that of 2005. 

 
The 2D and 3D seismic activities took place both in onshore and offshore areas during 

2006 with 3D seismic activity predominating in offshore areas.   
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In 2006, Indonesia had the production of gas, oil and condensate of about 8102 
MMSCFD, 885.7 x 1000 BOPD and 123.5 x 1000 BOPD, respectively. 

 
The bidding round for the acreage offered during 2006-2007 consisted of both regular 

tender and direct proposals. In 2006, the government of Indonesia offered 41 blocks 
consisting of 20 blocks for regular tender and 21 blocks for direct proposals. Five (5) 
Petroleum Contract Areas, on PSC terms and conditions, were signed by the Government of 
Indonesia in September 2006 and subsequently 17 Contracts of Cooperation (KKS) were 
signed on 16 January 2007. 

 
2.1.2.   Annual Review of Technical Programmes/Activities 

a. Post Petroleum Policy and Management Project 

After completing the Petroleum Policy and Management Project in August 2006, the 
coordinators forum for the first Post PPM activity was conducted in Bangkok on 12-13 
October 2006. The topic was the program for Enhancing PPM in the CCOP Member 
Countries Two (2) participants from Indonesia have been actively involved in the first Post 
PPM program. 

 
The activity was followed by additional bridging workshops with the topics which 

include: 

• 1st Workshop on the Practice of knowledge management (PKM): a journey to 
competitive advance, conducted in Pattaya, Thailand on 7 - 10 May 2007. 

• 2nd Workshop on Opportunities for the upstream petroleum sector of CCOP Member 
Countries under the clean development mechanism (CDM) of the Kyoto Protocol, 
conducted in Chang Mai on 29 May - 1 June 2007. 

• 3rd Workshop on Development of Natural Gas resources Metadata for CCOP, 
conducted in Chengdu, China on 18 - 21 June 2007. 

Indonesia participated in each workshop as above. 
 

A series of training courses, workshops, and geology field trips were conducted as part 
of ICB phase-1 during September 2006 to June 2007. The Participation of Indonesia included 
attendance at a Training Course on Organic Geochemistry and Petrology in Petroleum 
Exploration on 11-14 September 2006, in Beijing, China; the Seminar on CO2 Issues in 
Petroleum E&P on 23-25 November 2006, in Guilin, China; the Case Study Workshop on 2 - 
8 March 2007, in Ho Chi Minh, Vietnam, and the Seminar on Fractured Reservoir 
Exploration & Production on 16-18 May 2007, in Hanoi, Vietnam. 

 
A training Course on digital mapping: From Data Catch to Depth Map GIS in 

Hydrocarbon Exploration was held on 4-7 June 2007, in Bali, Indonesia. A total of 23 
Indonesian participants together with participating members of CCOP Member Countries 
attended the training course. 
 

b. Drilling Activities 

Exploration wells were drilled in both offshore and onshore areas during 2006.  
Offshore drilling activity totalled 22 wells, whereas 11 wells were drilled onshore. Of the total 
drilling activity, 14 wells proved to be discovery wells, and hence, the success ratio is 
approximately 42%. 
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c. The 2D and 3D Seismic Activities 

The 2D and 3D seismic activities have been run for both onshore and offshore areas 
during the year 2006, with 3D seismic activity predominating over 2D seismic in offshore 
areas. Statistically, during 2006, it was indicated that 2D onshore seismic activities were run 
over twelve times the length of those offshore. However, 3D offshore seismic activity was 
operated over l0 times the length run for onshore. The total for 2D and 3D seismic activities 
in the year 2006 are 6,606.95 kms line and 8,498.6 kms line, respectively. 

 
d. The Petroleum Bidding Round Year 2006  

The Government of Indonesia announced an offer of new acreage for the 2006 bidding 
round on 15 August 2006. The offered acreage includes 41 blocks, comprising 20 blocks by 
the regular tender scheme and 21 blocks by the direct proposal scheme.  The acreages  offered 
by regular tender are located in offshore Natuna, onshore and offshore south Sumatera, 
offshore east Kalimantan, offshore West Sulawesi, offshore South Sulawesi, onshore South 
Sulawesi, offshore Lampung and onshore and offshore West Java. 

 
The acreages offered in 2006 by direct proposal are located in offshore Natuna, 

Onshore North Sumatera, Onshore central Sumatera, onshore South Sumatera, Onshore and 
offshore East Java, Onshore and offshore East Kalimantan, onshore and offshore West 
Sulawesi, Makasar Strait and Southeast Sulawesi. 

 
The Government of Indonesia through the Directorate General of Oil and Gas 

(MIGAS) Department of Energy and Mineral Resources announced the results of the regular 
Tender for 20 blocks on March 2007 and of direct proposal for 21 blocks on December 2006. 
Following evaluation by committee, the 9 winning bidders of 9 blocks by regular tender and 
18 winning bidders of 18 blocks by direct proposal were announced.  

 
e. Contracts Signed 

Five Petroleum Contract Areas, in the terms and conditions of PSC were signed by the 
Government of Indonesia on September 2006. Four (4) contract areas resulted from regular 
tenders and the remainder from direct proposal.   17 Contracts of Cooperation (KKS) were 
signed on 16 January 2007.  

 
2.1.3.  Proposed Future Activities and Assistance Required from CCOP in Support 

of Future Activities 

• Indonesia as one of the CCOP Member Countries will support and actively participate in 
the Post PPM project which will implement four technical components of the EPPM 
program including undiscovered resources, natural gas development and CDM, HSE in 
upstream petroleum and Metadata on natural gas resources. 

• One of the LEMIGAS geoscientists has received a Research Grant for completion of his 
master degree in Bandung Institute Technology (ITB). The major expenditure is allocated 
for text books, field geology, and laboratory work. This kind of Research Grant through 
either EPPM or ICB phase 2 programmes is expected to continue in order to support 
Human Resources Development in the field of Petroleum Geosciences in Indonesia. 

• Since the ICB-CCOP 1 Project is entering the final stage, with the possibility to continue 
to Phase-2, the proposed activities and scope of work include case study areas, workshops, 
seminars, and training. The Case Study Area covers: 
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a. CBM Resources: Tarakan border area (Malaysia & Indonesia) 
b. Petroleum potential: Natuna border area (Malaysia, Vietnam & Indonesia) 
c. Atlas of Petroleum Systems of Border areas (all member countries) 

• The workshop, seminar and training on tied reservoir (sand, limestone, coal & shale), 
reservoir production geochemistry, wireless geophones and Mesozoic Stratigraphy 
(Eastern Indonesia). The topic of “Northeast Java Basin as Field Laboratory for Oil and 
Gas Training Center” is still proposed to help geoscientists learn about a prolific 
hydrocarbon basin in Indonesia. If approved, activity will be conducted under The 
Training Center for Oil and Gas, Cepu. 
 
2.1.4.  Others 

• LEMIGAS has conducted research on the hydrocarbon potential in Frontier Basins (i.e. 
Obi, Savu, Sahul and Sumatera Fore Arc Basins), and Mature Basins (i.e. South Sumatera 
and East Kalimantan Basins), in order to increase additional hydrocarbon resources in 
Indonesia. 

• The Coal Bed Methane (CBM) pilot Project in the Rambutan Oil Field is continuing to be 
implemented by LEMIGAS. Totally, 5 (five) wells have been drilled in the field in 2006 
and in 2007; dewatering work is undergoing prior to the production phase. 

• The Center for Geo-Resources (CGR)-Geological Agency organized a Indonesia-CBM 
Workshop on 4-5 July 2007 in Bali which was attended by participants of coal companies, 
stake-holders, universities and officials of regional office of mines and energy throughout 
Indonesia. Numbers of workshop participants were about 100 persons. Resource-speakers 
were from Indonesia, USGS, New Zealand, and Australia. The workshop outlined the 
technical matters pertaining to CBM exploration and exploitation, recent advances in 
microbial research for maintaining the CBM reserves in coal-seams, experience of CBM 
exploitation from the low-rank coal in USA and New Zealand. With a such workshop it is 
expected that the CBM Industry in Indonesia will be initiated and developed in the near 
future. The workshop was then followed with a trip to Australia on 9-14 July 2007 visiting 
the CBM exploitation area of Arrow Energy – Australia in Dalby, Queensland and also 
visiting CBM Laboratories managed by Geo-Gas and CSIRO in Sydney, Australia.  There 
were 12 field trip participants comprising those from oil and coal companies as well as 
Government officials. 

• The status of the resources of several basins in the Western Indonesia region has been 
updated and reported by LEMIGAS in 2006. The status of Oil and Gas Reserves in 
Indonesia is being reported annually by LEMIGAS. 

 
2.2. Geothermal 

2.2.1. Summary 

Indonesia has large resources and reserves of geothermal energy. During the period 
July 2006 to June 2007, various activities were conducted by the Geological Agency 
including integrated survey using geology, geochemical, and geophysical methods in Maluku, 
North Sumatra, Banten, and South Sulawesi, steam monitoring at Mataloko and Atadei, East 
Nusa Tenggara, temperature gradient drilling at Jaboi, Nanggroe Aceh Darussalam and 
Suwawa, Gorontalo, exploration drilling at Sokoria Mutubusa, East Nusa Tenggara, and Mase 
A La Masse geophysical survey at Mataloko, East Nusa Tenggara. 
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Up to September 2007, about 256 geothermal areas have been identified with an 
energy potential of almost 27,510 MWe. These include 9,290 MWe of speculative resources, 
4,048 MWe of hypothetical resources, 10,835 MWe of possible reserves, 1,050 MWe of 
probable reserves and 2,287 MWe of proven reserves.  From these, 6 locations have been 
issued as new working areas by the Government of Indonesia in 2007 and are ready to 
undergo bids or tenders. The six areas are: Seulawah Agam (Nanggroe Aceh 
Darussalam/NAD), Tampomas and Cisolok Cisukarame (West Java), Ungaran (Central Java), 
Ngebel Wilis (East Java) and Jailolo (North Maluku). 

 
2.2.2. Annual Review of Technical Programmes/Activities 

• Integrated geothermal survey using geology, geochemical, and geophysical methods were 
conducted in several geothermal prospects in Indonesia during July 2006 to June 2007 
period. In Maluku, three prospects were found at Buru Island (175 Mwe speculative 
resources), Haruku Island (28 Mwe hypothetical resources), and Songa-Wayaua (139 
Mwe speculative resources). In North Sumatra, one prospect area was found at Dolok-
Marawa that has 40 Mwe speculative resources, a geothermal prospect was found at 
Gunung Endut, Banten that has 61 Mwe speculative resources, and at Sangalla-Makale, 
South Sulawesi that has 12 Mwe of speculative geothermal resources. 

• Monitoring of exploration drilling was conducted at Matalako and Atedai geothermal 
prospects in East Nusa Tenggara. Monitoring at Mataloko was carried out at exploration 
drillholes MT-2, MT-3, MT-4, MT-5 and injection drillhole (MT-6). Generally all 
drillholes showed steady pressures and temperatures compared to previous monitoring 
data that was conducted in 2005. 

• Temperature gradient drillings were carried out at Suwawa, Gorontalo, and Jaboi, 
Nanggroe Aceh Darussalam. At Suwawa, the temperature showed a 14° C increase per 
100 m depth, a temperature anomaly 4.6 times the normal temperature gradient. At Jaboi, 
the temperature increase per 100m was 22° C at JBO-1 drillhole and 17° C at JBO-2 
drillhole. This prospect area is feasible for development and exploration drilling from 800 
– 1,000 m is proposed as the next phase of exploration work. 

• Guided by the Indonesia Geothermal Roadmap 2005-2025, and in preparation for the 
World Geothermal Congress in 2010, the Center for Geo-Resources – Geological Agency 
organized the “Indonesia Geothermal Workshop on Resources to Utilization” on 19-20 
February 2007 in Bali. 

• Additionally, a joint study with JICA to formulate a master plan for geothermal 
development in Indonesia was carried out during fiscal years 2006 and 2007. 

 
3. GROUNDWATER PROGRAMME 

3.1. Summary 

During July 2006 to June 2007, the activities under the groundwater programme 
included groundwater research, groundwater engineering, groundwater mapping, and 
groundwater drilling. Groundwater basins research was carried out to reveal the potential of 
the basins, developing basin conservation efforts, and mapping the recharge and discharge 
areas. Groundwater basin modelling, as one of methods in groundwater engineering, was 
conducted to give alternative solutions in groundwater management for regional development 
planning. 
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The Groundwater mapping project aims to systematically map the groundwater 
conditions throughout Indonesia at 1:250,000 scale. The maps show the groundwater basin 
boundaries and groundwater potential for both shallow and deep aquifers.  There are 421 
groundwater basins in Indonesia which cover areas from as low as 27 sq km to as high as 
131,609 sq km and have exploitable groundwater capacities from 8 to 123,000 million cubic 
meters p.a. and a total capacity of 515,000 million cubic meters p.a.. Amongst the basins, 4 
are interstate, 33 are interprovince, 141 are interregency within particular provinces, whilst 
243 are solely in a particular regencies.  The maps are to be used in basin-based groundwater 
management. 

 
The last but not the least activity in the groundwater programme is groundwater 

drilling in remote and water-supply deficient areas with the goal to supply clean water for the 
local population. 

 
3.2. Annual Review of Technical Programmes/Activities 

• Groundwater basin research was conducted in Jayapura, Papua; Pontianak, West 
Kalimantan; and Padang, West Sumatra. The groundwater conservation studies were 
completed for Karanganyar-Boyolali Groundwater Basin, Central Java, and Pasuruan 
Groundwater Basin, East Java. Mapping of recharge and discharge areas were carried out 
in North Sumatra and South Sulawesi. 

• Groundwater basin modelling was prepared for the Pemalang-Pekalongan Groundwater 
Basin, Central Java. 

• Systematic hydrogeological mapping at 1:250,000 scales was completed for Sheet No. 
0529, Tapaktuan Quadrangle (Nanggroe Aceh Darussalam); Sheet No. 2814, Gasim 
Quadrangle and Sheet No. 2815, Sorong Quadrangle (West Papua); and Sheet No. 2408 
and 2508, West Wetar and East Wetar (Maluku). 

• Deep drilling for groundwater was carried out in water deficient areas in 34 locations 
throughout Indonesia Twenty two locations are located in Java Island and a total of 12 
other locations in Sumatra (3 locations), Sulawesi (3 locations), Kalimantan (2 locations), 
Papua (1 location), and Nusa Tenggara Islands (3 locations). 

• The Geological Agency will conduct a national workshop relating to engineering methods, 
in order to overcome environmental impacts from groundwater exploitation.  The 
workshop will be held in Jakarta on 6 September 2007.  The idea behind this workshop is 
based on the facts that groundwater abstraction in some Indonesian groundwater basins 
has caused serious negative environmental impacts such as lowering groundwater level, 
saltwater intrusion and land subsidence.  The aim of the workshop is to collect and 
exchange the experience of stakeholders in managing actual and potential impacts. 

• The Geological Agency together with Directorate General of Mineral, Coal, and 
Geothermal have prepared the final version of the draft of a Government Regulation 
relating to Groundwater. This Government Regulation is one concerned in the 
implementation of the Law of Water Resources.  It is expected that the regulation will be 
bound legally by the end of 2007. 
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GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 

4.1. Summary 

During the period of July 2006 to June 2007, the Marine Geological Research and 
Development Center (MGRDC) have conducted coastal zone and marine geological and 
geophysical surveys in several areas such as: 1). Sumenep Coast, Madura; 2). Indramayu 
Coast, West Java; and 3). Wondama Bay, Irian Jaya. The aims of the projects are to collect: 1) 
coastal geological information data with emphasis on the study of type and physical properties 
of lithology, relief and shoreline characteristics; 2) sample sea floor surface sediment by using 
gravity corer, grab sampler and box corer, for mineral resources study; 3) carry out 
bathymetric surveys for sea floor morphology; 4) Single Channel Seismic Reflection survey 
for seismic stratigraphic and structural geological study. 

 
The total of track lines surveyed and sediment samples collected within the fiscal year 

2006-2007 are as follows: seismic lines 820 km; bathymetric lines 791 km; grab sampling 23 
samples, gravity corer 50 samples, shallow coring 6 locations and deep sea coring 8 locations.  
 

4.2.  Annual Review of Technical Programmes/Activities 

The thematic survey of the coastal zone and management of coastal resources in 
Indonesia is being carried out by MGRDC. This project is coincides with the local 
government plan and development, especially along the coastline and its surroundings. The 
main results of the project in various areas are detailed below.  
 

4.2.1. Sumenep Coast, Madura 

Bathymetric survey of the study area shows relatively flat sea floor with depth of 14 
meters, except near the islands of Giligenteng, Giliyang and Puteran. The bathymetric contour 
are shown that follow the coastline of the islands and change drastically to 20 meters to 30 
meters in the offshore area of Puteran Island. 

 
Results from seismic line reflection interpretation in Sumenep coastal area, indicate 

that the area potentially has biogenic gases which are distributed in the strait between Puteran 
Island and Gili Genteng Island. The indications were shown by reflector patterns of ‘acoustic 
blanking’, and ‘diffraction hyperbolas’. The geological structure has also been interpreted in 
that area as comprising folds, faults, and mud diapirs. 

 
Laboratory analyses including megascopic description of sediment samples, grain size 

either from seafloor sediment or drilled cores, hydro-oceanography (tides analyses), gas 
chromatography, TOC (Total Organic Content), pollen analysis, methanogenic bacteria 
identifications, carbon dating C14, XRF analysis for clay, rare earth elements (REE) and heavy 
minerals contents have also been done in this area. 

 
The results of coastal characteristic mapping in the survey area can be divided into 

two types: type 1, characterized by limestone with high relief, coral reef and mangrove, and 
Type 2, characterized by limestone with low relief with sand.  

 
Surficial sediment from 39 samples has been analysed and can de divided into 3 types 

such as silt, sandy silt and silty sand. Silt is distributed in the south of the study area, sandy 
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silt is distributed along the offshore of Kalianget and Puteran Island, silty sand is found 
locally in Kalianget, north of Puteran Island and south of Giliyang Island. 
 

4.2.2. Indramayu Coast, West Java 

The coast of Indramayu and surrounding areas belongs to the Cimanuk Delta Complex. 
Since the water dam of the Cimanuk River, Pabeanudik collapsed in 1947 supplies of 
sediment to the Cimanuk coast increased dramatically. The processes formed a new branching 
delta northeast of Indramayu known as the Cimanuk Delta. The growth of the Cimanuk delta 
has affected the coastal dynamics of the Tirtamaya coasts including composition and 
distribution of sediment, dynamics of coastal morphology, and hydrodynamics. The coastline 
advance of Karangsong, affected by the growth of the delta, ranges from 1m to 40m per year. 
Millions of cubic meters of sand and mud hves been transported to Cimanuk and Tirtamaya 
coasts forming sand bars and surficial sediments.  The Cimanuk Delta provides valuable 
habitats for fish for commercial and recreational fishing, and for other wildlife which have 
economic value. 

 
Human activities may have direct or indirect effects on coastlines. They may result in 

sources of new sediment to the coast resulting in changes of the coastal environments and 
may promote an increase in coastal erosion and degradation of coast. Human activities 
undertaken without an adequate understanding of the coastal ecosystem may cause a loss of 
economically valuable coastal habitats. Deforestation of mangroves of the Tirtamaya wetland 
and adjacent areas for coastal fishery has created coastal dynamics affecting the erosion of the 
Tirtamaya coastline. The rate of coastal degradation of Tirtamaya coastline ranges from 1m to 
10m per year. A large part of the Tirtamaya coast’s sediment budget is supplied by nearby 
rivers and channels. Dams built for flood control and water catchments along the rivers and 
channels may cause a decrease in sediment supplies to the coasts. Lacking new sediment 
supply, coastal and inland migration are the results. Furthermore, coastal sand mining for 
reclamation may change the gradient of Tirtamaya beaches, which progressively affect 
erosion of the coast. 

 
Coastal structures such groins, piers, and jetties were built to prevent Tirtamaya 

beache sediment loss. The solid coastal structures delay the littoral drift of sand caused by the 
longshore currents. The structures may often result in a change in the coastal sediment budget. 
Effects of the coastal structures built in the Tirtamaya coasts are forming a new coastline with 
degradation on some coastal areas and progradation in others. 

 
As the Tirtamaya coastal community grows and coastal industries increase, waste 

dumping and coastal pollution also grow. The additional dumping from waste disposal of 
industries, houses, coastal fishery, boats, and tankers can all pollute the Tirtamaya coastal 
environment. Mangroves, coral reefs and other marine biota on the Tirtamaya coasts are 
decreasing in quantity every year, which may be due in part to waste disposal that has an 
adverse effect on their growth. 

 
Deforestation of mangroves on the Tirtamaya coasts began in the 1980’s caused by 

new coastal fisheries, dams built along the rivers and channels, and coastal sand dredging for 
reclamation. Groin and jetties constructed around the Tirtamaya coasts have stabilized the 
nearby coasts but may have altered other coasts. The development of the Tirtamaya coasts 
without concern for coastal environments may give fantastic profits in the short term, but the 
recovery of the damaged coastal environment will consume millions of rupiah or dollars in 
the long term.    
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4.2.3. Wondama Coast, Irian Jaya  

The coastal processes and characteristics of Wondama Bay can be recognized to 
include abrasion coast, accretion coast, stable coast, and cliff and sandy coast. The abrasion 
coast can be found in Dotier, Rado, Wasior and Wondamin; accretion coast can be found at 
the east of Wondama Bay which is characterized by sand and mangrove. The stable coast can 
be found along the coast of west of Wondama Bay, and cliff morphology can also be found in 
the west of Wondama Bay. 

 
The surficial sediment of Wondama Bay has been analyzed from sea-bottom samples 

and can be divided into five types of sediment: sand, gravelly sand, silty sand, sandy silt and 
silt. Based on mineral resources analysis of the Wondama Bay, ore minerals that can be found 
in the bay are zircon (ZrSio4), anatase (TiO2), rutile (TiO2), ilmenite (FeTiO2), magnetite 
(Fe3O4), bornite (Cu5FeS4),  and fine grained gold (Au) and silver (Ag). 

 
The bathymetric survey of Wondama Bay shows that the depths increase to the north 

of Yop Island with a drastic change from 100m to 785m. In the inner side of the Wondama 
Bay, the bathymetry only reaches the depth from 40 to 100 meters and the seafloor is 
relatively flat. 
 

4.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 

• The Marine Geological Research and Development Center (MGRDC) needs assistance 
from CCOP in support of coastal survey in Indramayu, West Java, for planning, 
development and management strategy of the area, in parallel with the project of Coastal 
Environment Management Strategy of the Delta Region, supported by Japan Tokyo 
University and GSJ/AIST.  

 
4.4. Others 

• Mr. Kumala Hardjawidjaksana from MGRDC, participated in the First Workshop of 
Coastal Erosion and Geological Assessment held in Bangkok, on May 24-25, 2007. 

• The second Workshop of Coastal Erosion and Geological Assessment will be held in 
Bandung, Indonesia, on December 3-7, 2007. 

 
5. GEO-HAZARDS PROGRAMME 
 

5.1. Summary 
 

Volcanic hazards mitigation that includes seismic and deformation monitoring on 
active volcanoes was carried out by the Centre for Volcanology and Geological Hazards 
Mitigation (CVGHM) - Geological Agency during the period of July 2006 to June 2007. The 
objective of these activities is to understand the stages of volcano activity in order to support 
volcano early warning systems.  Volcanic hazard zones mapping and an inventory of potential 
locations for volcano tourism were also undertaken.    
 

Digital maps concerning earthquake mitigation including maps of areas of earthquake 
risk, maps of areas of tsunami risk, and a database of destructive earthquakes in Indonesia for 
the period 1629 - 2006, were established. The other activities concerned rapid response to 
earthquake disasters, monitoring of active faults and mapping of earthquake prone areas that 
are related to active faults.  
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The landslides program has conducted studies of rapid response to landslide induced 

disaster, mapping of landslide susceptibility, monitoring of landslides on critical areas, survey 
of erosion and sedimentation, and establishment of a database of destructive landslides in 
Indonesia. 
 

5.2. Annual Review of Technical Programmme/Activities 

5.2.1. Volcanic Eruption Mitigation 

Observation and analysis of seismic data from analog recording with one vertical 
seismometer from the Volcano Observatory is currently being done for Peut Sagoe, 
Burnitelong, Seulawah Agam, Talang, Krakatau, Salak, Tangkuban Parahu, Bromo, Raung, 
Batur, Tambora, Batutara, Anak Ranakah, Sangeang Api, Kelimutu, Rokatenda, Ebulobo, 
Sirung, Soputan, Karangetang, Colo, Awu, Gamalama, Dukono, Ibu, and Bandaapi volcanoes. 
In addition, a ground deformation survey was applied in Galunggung, Karangetang, 
Gamalama, and Batur volcanoes. The purpose of this monitoring is to provide information of 
use to the volcano early warning system. 

 
Up to August 2007, 12 volcanoes are at Level II, namely the Talang, Krakatau, 

Papandayan, Merapi, Bromo, Semeru, Batutara, Soputan, Karangetang, Dukono, Ibu, and 
Gamkonora volcanos and one volcano is in Level III (Soputan). Two volcanoes have erupted 
(Table 1). 

 
 

Table 1. Volcanoes erupting during 2007 
Time 

No Year Month Name of Volcano Location Explanation 

1 2007 March 27 Batutara East Nusa 
Tenggara  Erupted, no victims. 

2 2007 Junly 9-11 Gamkonora North Halmahera Erupted, 9.758 persons evacuated, no 
victims 

 
 

Survey and mapping of volcanos includes: 

• Volcano Hazard Zone Mapping on Raung, Tandikat, Sundoro, Kaba and Mahawu 
volcanoes.  

• Volcano Hazard Assessment on Marapi, Raung, Tandikat and Lokon volcanoes. 
• Volcano Geological Mapping on Tangkoko and Wilis volcanoes.  
• Study of magnetic methods on Galunggung and Lokon volcanoes. 
• Study of gravity methods on Karangetang volcano.  
• Study of Chemical and Gas monitoring on Tangkubanparahu, Papandayan, Lewotolo, and 

Kelud volcanoes.  
 

Improvement of volcano monitoring instrumentation, such as the application of 
microprocessor technology, CO2 gas sampling and mapping methods was undertaken at 
Dieng Plateau.  
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5.2.2. Mitigation of Earthquakes and Tsunamis 

Rapid response following destructive earthquakes that occurred in Bitung and Manado 
(North Sulawesi) on January 21, 2007; in Tasikmalaya (West Java) on January 31, 2007 and 
in Solok (West Sumatera) on March 7, 2007 was carried out. Advice was given to the local 
government concerning the ground acceleration of earthquakes and MMI mapping to 
determine the level and distribution of hazardous areas. Technical recommendations, 
especially regarding a safe building code for recovery development, were also introduced. 

 
An integrated investigation was conducted on the South part of Central Java and West 

Sumatera after the earthquake of March 7, 2007, using geological and geophysical methods. 
The result from this investigation was the “Earthquake Microzonation Map of West 
Sumatera” based on amplification measurement through horizontal to vertical (H/V) spectra 
ratio and the distribution of active faults based on magnetic data. 

 
Mapping of earthquake hazards has been conducted in several regions in Indonesia. 

This mapping has been conducted on Gorontalo, Lombok Island and Sukabumi. Mapping of 
tsunami hazards has been conducted on the coastal area of Western Padang and coastal area of 
Eastern Bitung, North Sulawesi.  

 
The destructive earthquakes in Indonesia during 2007 (January to July) are listed in 

Table 2.  
 
Table 2. Destructive earthquakes in Indonesia, January – July 2007  

No Name of 
earthquake Date Epicenter Depth 

(Km) Mag. Died Injured Damage 
Building  

1. 
Manado 
(North 

Sulawesi) 

January  21, 
2007 

126,292 E 
1,207 N 10 7,3 6 0 

Building & 
housings  
damage 

2. Tasikmalaya 
(West Java) 

January  31, 
2007 

107,205 E 
7,778 S 4,9 5,8 0 0 1 building   

damaged 

3. Solok (West 
Sumatera) 

March 7, 
2007 

100,498 E 
0,536 S 30 6,3 72 803 

Thousands 
of buildings 

are 
damaged 

 
 

5.2.3. Landslides Mitigation 

The landslide mitigation program has activities including landslide susceptibility 
mapping at 1:100.000 scale, conducted at 5 locations in Bali, Lampung (Southern Sumatera), 
Brastagi (North Sumatera), Pujon (East Java), and Kebumen (Central Java). Landslide 
monitoring by using geodetic methods were carried out at 2 locations; Ciamis (West Java) and 
Gombel (Central Java). Rapid response to landslide disasters was implemented (Table 3) and 
recommendations given to the local government based on the evaluation of landslide hazards. 
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Table 3. Landslide disasters in Indonesia (January 2006 – July 2007)  

No Location Event Dead Injure Damaged 
Buildings 

Destroyed 
Buildings 

Treated 
Buildings 

1 West Java 22 28 9 16 19 39 
2 Central Java 9 17 10 - 7 - 
3 East Java 9 - - - 16 - 
4 DIY 2 11 - - 11 - 
5 North Sumatra 3 3 2 - tens - 
6 West Sumatra 4 1 - - 12 - 
7 Riau 1 - - - 10 - 

8 North 
Sulawesi 2 27 11 - 60 - 

9 South 
Sulawesi 3 11 - - 11 - 

10 Southeast 
Sulawesi 1 - - - - - 

11 Central 
Sulawesi 1 50 450 3 91 - 

12 West Sulawesi 3 4 - - - - 

13 East Nusa 
Tenggara 5 - - - - 50 

14 Bali 1 - - - - - 
 TOTAL 66 152 482 19 More than 237 89 

 
 

5.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 

• Future volcano hazard mitigation programmes of CVGHM will be focused on increasing 
the cooperative research and investigation in monitoring volcanic activity with Kyoto 
University, Disaster Prevention Research Institute (c.q. Sakurajima volcano observatory & 
Kyoto University) on Guntur, Semeru and Bromo volcanoes. 

• The earthquake and tsunami mitigation programmes will be focused on earthquake and 
tsunami hazard mapping, ground acceleration calculation for strategic and vital locations 
and potentially destructive earthquake areas in Indonesia. The proposed locations for this 
project are: Bengkulu (Southwest Sumatera), Sukabumi (West Java), Palu (Central 
Sulawesi), Flores and Papua. The project requires cooperation with research institutions 
from CCOP Member Countries. 

• The future landslide mitigation programmes need cooperation with the research 
institutions of CCOP Member Countries. The proposed project is to conduct landslide 
research in vital and strategic areas. The proposed sites are in Megamendung (Bogor 
Regency), Muara Aman (Bengkulu Province) and Gunung Pati (Semarang City). 

• The development of instrumentations and processing software for the earthquake, tsunami 
and landslide monitoring is important in order to build an accurate early warning system 
for geological hazards. CVGHM needs assistance from those CCOP Member Countries 
that have more experience regarding these topics. 

• The CVGHM also intend to increase the knowledge of its staff concerning volcano and 
other geological hazards mitigation through training and study abroad. 
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6. ENVIRONMENTAL GEOLOGY PROGRAMME 

6.1. Summary 

During the period July 2006 to June 2007, the Centre for Environmental Geology 
(CEG)-Geological Agency has conducted several activities including geotechnical 
investigation and research, compiling of geotechnical thematic maps, environmental geology 
research and conservation, and environmental geology investigation of previous mining 
regions. 

 
The objective of geotechnical research is to identify and evaluate the geotechnical 

factors that affect engineering plans. The factors that have a significant effect on planning are 
the topography, rock morphology, properties of soil/rock, geological structure, and soil/rock 
distribution at the surface or underground. Additionally, thematic geotechnical mapping was 
undertaken in regions or cities of very rapid growth in order to support infrastructure planning 
and management. 

 
Environmental geology research used geological resources data to recognize the 

factors, either positive or negative, which affect regional development.  The aim of this 
activity is to optimize the utilization of geological environment information in order to 
improve regional planning for cities, regions and integrated economic development areas 
(KAPET). Conservation activities included compilation of an inventory of geological objects 
that have unique value in order to make recommendations to local government to promote 
sensible use of areas based on sound conservation principles. 

 
Environmental geology investigations at previous mining regions were conducted in 

order to make recommendations concerning reclamation and environmental management for 
miners and local government. 

 
6.2. Annual Review of Technical Programmme/Activities 

• Geotechnical investigations were carried out for: 1. city waste management planning at 
Medan, North Sumatra and Surabaya, East Java, 2. regional development planning in 
integrated economic development areas (KAPET) at Sasamba (East Kalimantan and Batui 
(Central Sulawesi), and 3. geotechnical assessment alongside Kuningan-Ciamis road 
(West Java). 

• Geotechnical research was conducted to identify expansive clay lithologies in Subang, 
Jatiluhur, and Halang Formation (West Java) in order to identify potential geological 
hazards related to the clay types in those regions. 

• Geotechnical thematic mapping at 1:250.000 scale was completed at Nias Island (North 
Sumatra), Bangli (Bali Island), Banjarbaru (South Kalimantan), and Samarinda (East 
Kalimantan). 

• Environmental geology research included 1. regional environmental geology investigation 
at Ternate Island (North Maluku), Karakelang Island (North Sulawesi), Belu Regency 
(East Nusa Tenggara), Sambas Regency (West Kalimantan), and Solok Regency (West 
Sumatra), 2. environmental geology investigation for city planning at Sabang (Nanggroe 
Aceh Darussalam) and Bengkulu City, and 3. environmental geology investigation at 
integrated economic development areas (KAPET) Pare-Pare (South Sulawesi). 
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• Environmental and geological conservation work has been undertaken for the karst region 
at Kendari (Central Sulawesi) and at Klaten (Central Java) in order to establish protected 
geological regions. 

• Environmental geology investigation of previous mining regions was completed in several 
areas throughout Indonesia such as Tabalong (South Kalimantan), Malinau (East 
Kalimantan), West Kutai (East Kalimantan), Limboto (Gorontalo), Bolaang Mongondow 
(North Sulawesi), Maros (South Sulawesi), Gowa (South Sulawesi), and Central Lombok 
(West Nusa Tengara). 

 
6.3. Others 

• A rapid response was implemented by CEG-Geological Agency to an earthquakes event at 
Yogyakarta on May 27, 2006. Several actions were taken after the earthquake struck the 
area, including geotechnical investigation, liquefaction analysis, groundwater evaluation, 
regional environmental geology investigation, and shallow groundwater drilling at 26 
locations in Yogyakarta and Central Java, in order to supply clean water for the people 
live at disaster areas. 

• The Geological Agency has published a book entitled “Profil Geologi Lingkungan 
Jabodetabek-Punjur” in Bahasa Indonesia.  It describes existing spatial planning, 
geological resources, geological hazards, and environmental geology evaluation of Jakarta 
Metropolis and its surroundings. In the last chapter, the book presents recommendations 
for spatial planning based on environmental geology considerations. 

 
 

GEO-INFORMATION SECTOR 
 
7. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 

7.1. Summary 

During the period of July 2006 – June 2007, a variety of activities related to the geo-
data and information management programme were performed. These included the ongoing 
development of geoscience databases and digital geology to produce thematic geological and 
geophysical maps at various scales. In addition, the development of mineral, coal, geothermal, 
and groundwater databases continued. Meanwhile, the CCOP metadata project for geoscience 
databases is under construction. 

 
Systematic geological and geophysical (mainly Bouguer gravity) and, to a limited 

extent, geochemical maps at of 1:250.000 and 1:100.000 scales have been processed and 
published in Indonesia since the 1980’s. The 1:100.000 systematic maps cover the Island of 
Java and Madura. The 1:250.000 systematic map coverage is country-wide. The thematic map 
series include Quaternary Geology, Geomorphology, and Seismotectonic maps. Geochemical 
maps at the scale of 1:250.000, for Sumatra, Sulawesi, and Nusa Tenggara Islands, have been 
produced and published by CGR – Geological Agency. Detailed geological and geophysical 
surveys to produce maps of selected areas were also carried out in conjunction with the 
Regional Development Planning projects. 

 
The results of geoscientific research are stored in the library in the form of open file 

reports. Some results of the geoscientific research were published internationally or regionally, 
but most were published only at national level. 
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7.2. Annual Review of Technical Programmme/Activities 

• Mineral databases have been developed by the CGR-Geological Agency. The modified 
structure of the databases has been adopted by ASEAN member countries as a structure 
for the ASEAN Mineral Database. During the period of July 2006 – June 2007 some 
activities were completed including addition of records for metallic and non-metallic 
minerals, coal, and geothermal resources. In conjunction with those tasks, web-based data 
entry, data query, and GIS operations were also developed. Furthermore, a database 
workshop for local government officials was also conducted in 2007. 

• The oil and gas database, including exploration, production, geological and geophysical 
data of oil and gas fields that are going in to the bidding process has been developed and 
maintained by Directorate General of Oil and Gas. In 2006, 20 blocks were announced as 
open for bidding and 12 blocks were sold. 

• The database of groundwater has been established and is managed by CEG-Geological 
Agency. The further development of the database is currently in progress. 

• With regard to the CCOP Metadata activities, a seminar on “Geoinformation Technology” 
and “4th Workshop of the CCOP Metadata Working Group” took place on 5-7 September 
2006 in Guangzhou, China. The seminar highlighted the technological approaches for 
digital geological mapping demonstrated by China Geological Survey as well as 
discussion on the development of metadata based on the ISO 19115 and its derivatives. 
The China Geological Survey took the opportunity to present an example of a metadata 
standard. The meeting also agreed to complete Phase 1 of the compilation of geological 
map metadata by March 2007. In the meantime, thumbnails are to be assembled for 
submission prior to March 2007. The thumbnails of Geological Map Metadata for 
Indonesia were completed and submitted in February 2007, one month ahead of the set 
deadline. It was also planned to proceed with compilation of metadata of other geoscience 
subjects (i.e. Energy and Mineral Resources) from 2007 to 2010. 

• Currently, mapping and research activities continue to make progress. The systematic 
geological map series at 1:250.000 scale was completed in 1995, but with the continuing 
geo-researches, the latest data are added constantly in order to improve the accuracy and 
the richness of the information content. At this point, digitization of maps and addition of 
newer data are combined to form the geoscience database. These processes were applied 
to both systematic and thematic maps at various scales and to various information layers. 

• Systematic gravity maps (Bouguer Anomalies have, at the present time, only been 
completed for about 80% of the country-wide coverage. This is mainly been due to 
difficulties of access to the remaining areas. However, helicopter-supported gravity 
surveys have been employed to rapidly complete the coverage of the whole country by 
2007. All gravity data acquired from surveys before 2004 have been published in the form 
of Bouguer Anomaly maps. Gravity data obtained in 2004 and 2005, which resulted from 
helicopter supported measurements, are undergoing reduction and processing to be ready 
for cartographic processes and map publication. 

• Thematic maps, consisting of Quaternary Geology, Geomorphology, and Seismotectonic 
maps have been published up to 2006. These are Quaternary Geology Maps (Scale 
1:50.000, 26 sheets), Geomorphological Maps (Scale 1:100.000, 19 sheets), and 
Seismotectonic Maps (Scale 1:250.000, 23 sheets). 

• The Digital Geology (Phase 2) activity, consisted of updating and appending new 
geological information using satellite imagery. This activity has produced digital geology 
in Arc View and Mapinfo formats, covering the entire Indonesian Region. Table 4 lists the 
recent activities in mapping and update of geological database.  
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Table 4. Geoscientific Data Management Activities up to 2006 
N
O ACTIVITIES SHEET AMOUNTS STATUS REMARKS 

1. Systematic Gravity Mapping (1:250.000)    
 2004 Kalimantan                   15 completed 2004 in prep for publication 
 2005 Sulawesi                   11 completed 2005 in prep for publication 
 2005 Maluku                   12 completed 2005 in prep for publication 
 2006 Natuna                     4 completed 2006  
 2006 Aceh                     8 completed 2006  
 2007 Papua                   23 undergoing activities  
2. Thematic Maps    

Quaternary Geology (1:50.000)                   26   
Geomorphology (1:100.000)                   19    Up to 

2006 
Seismotectonics (1:250.000)                   23   

3. 

Up to 
2006 Digital Geology Phase 2 

Cover 181 outside  
Java and 58 Java  
and Madura. 

Completed 2006 
digital geology 
Format Arc View 
and Mapinfo 

Updates and append 
new data into geological 
database using satellite 
imagery  
(Landsat, IFSAR) 

 
 
 

SUPPLEMENTARY SECTION 
 

8. THE INTERNATIONAL YEAR OF PLANET EARTH (IYPE) 
 

According to the declaration made in 60th United Nations General Assembly on 2005, 
the International Year of Planet Earth will be announced in 2008. The IYPE activities will 
span the three years 2007-2009. The Year’s research themes are: Groundwater: reservoir for 
a thirsty planet; Hazards: minimizing risk, maximizing awareness; Earth and Health: 
building a safer environment; Climate change: the ‘stone tape’; Resource Issues: towards 
sustainable use; Megacities: going deeper, building safer; Deep Earth: from crust to core; 
Ocean: abyss of time; Soil: Earth’s living skin; Earth and Life: origins of diversity. In 
addition, Planet Earth in our Hands, states the rationale for the Year, and Outreach: 
bringing Earth sciences to everyone, describes how the Outreach programme will work. 

 
Indonesia as one of UN Member Countries supports those activities and an initial 

launch of the International Year of Planet Earth was carried out by Geological Agency in 
association with Indonesian Science Institute (LIPI) at the Geological Museum, Bandung on 6 
January 2007. Climate was taken as a the theme for this event; two public lectures were 
delivered by Prof. Dr. Wahyoe S. Hantoro from the Indonesian Science Institute and Prof. Dr. 
Mezak Ratag from the Meteorology and Geophysical Agency that spoke about  “Ancient 
Times Climate” and “Today’s Climate”, respectively. This event was attended by 
stakeholders from government, universities, school teachers, NGOs, and the public. Related to 
that event, the formation of a Steering Committee (SC) and an Organizing Committee (OC) 
for Indonesia is in progress. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: JAPAN Period: 1 July 2006 – 30 June 2007 
 
 

GEO-RESOURCES SECTOR 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 
The Japanese Government has approved a new mineral strategy.  Mining companies, 

JICA and JOGMEC are expected to conduct projects and business reflecting the content of 
the strategy.  

 
JOGMEC revised the conventional G-G based Bilateral Technical Cooperation 

Scheme in 2003, and started the “Joint Basic Exploration Scheme” in which JOGMEC 
themselves conduct mineral exploration in collaboration with foreign exploration 
organisations who hold exploration rights in the relevant areas. 

 
The Geological Survey of Japan, AIST continues to facilitate CASM-Asia an initiative 

for artisanal mining. The Mineral Resources Research Group of the Geological Survey of 
Japan, AIST, started the following second-term five-year projects; 1) Study of concentration 
mechanism and resource evaluation of heavy rare earth elements, 2) Study of metallic 
mineralization and exploration strategy, 3) Evaluation of domestic aggregate resources, and 4) 
mineral resources database construction. 

 
The Earth Remote Sensing Data Analysis Center studies satellite data application to 

exploration and environmental management and also ASTER data processing. 
 
Japanese mining companies are involved in exploration and exploitation of bauxite, 

uranium, nickel, copper and gold outside Japan. 
 

1.2. Annual Review of Technical Programmes/Activities 
 

 1.2.1.  Metal Exploration Group of Japan Oil, Gas and Metals National 
Corporation (JOGMEC) 

 
The Metal Exploration Group of Japan Oil, Gas and Metals National Corporation 

(JOGMEC) conducted a mineral exploration program in the Hishikari Mine area but the 
drilling results indicated no significant mineralisation in 2006. This domestic program was 
terminated in March 2007. 

 
           

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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JOGMEC revised the conventional G-G based Bilateral Technical Cooperation 
Scheme in 2003, and started a ‘Joint Basic Exploration Scheme’ in which JOGMEC 
themselves conduct mineral exploration in collaboration with foreign exploration 
organisations who hold exploration rights in the relevant areas. In this wayt JOGMEC could 
transfer the results obtained in developing countries more directly to Japanese private 
companies as exploration interests and, at the same time, support economic growth of such 
countries (Figure 1). 

 
 

JV Agreement (Farm-in Agreement) 

         
                                 METI          JOGMEC                     Partner 

 
ODA budget,                       Exploration expenditure                 Exploration license holder 

    Consignment                   Acquiring Option of Equity    
                       
                                            Unincorporated JV 
                                            Budget : US$0.1 to 1 milliom/y 
                                            Period : 1 to 5 years 

                         Transfer of Equity  
 
                                                                                                                   Exploration  
                 
     
                    Japanese Company                                                      Additional and Detailed Exploration 
                        If exploration results are positive and 
                        a Japanese company wishes a further exploration  
  

 
Figure 1.  JV Framework (Joint Basic Exploration Scheme). 

 
 
Upon the formation of projects, JOGMEC prioritize in the order of copper, zinc and 

nickel projects mainly. Also important are rare earth and rare metals targeting exploration 
projects including platinum group metals or tungsten.  JOGMEC is mainly focused on 
Pacific-rim countries in view of future ore shipment to Japan, but will expand to other areas as 
appropriate, such as Africa and Central Asia. Terms and conditions of contracts with partners 
depend on the projects, but minimum amounts of work, exploration expenditure and 
procedure of farm-in are generally included. And work period usually ranges from 1 to 5 
years. 
 

JOGMEC has undertaken several JV projects in Southeast Asia in 2005. (see Table). 
JOGMEC successfully transferred two JV projects in Chile and Argentina to a Japanese 
company (Pan Pacific Copper Company) in November 2005 and a JV project in Australia to a 
Japanese company (Sumitomo Metal Mining Co., Ltd.) in May 2007 by competitive tender. 

 
Table.  JV projects in Southeast Asia in 2005-2007 

Country Number of Projects Situation 
Vietnam 1 In progress (1st phase) 
Laos 1 In progress (1st phase) 
Combodia 1 In progress (1st phase) 
Solomon 1 In progress (1st phase) 
The Philippines 1 In progress (2nd phase) 
Indonesia 2 In progress (3rd and 4th phase) 
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1.2.2.  Mineral Resources Research Group, AIST 
 

The Mineral Resources Research Group of the Geological Survey of Japan (GSJ), 
AIST, continued four projects 1) Study of concentration mechanism and resource evaluation 
of heavy rare earth elements, 2) Study of metallic mineralization and exploration strategy, 3) 
Evaluation of domestic aggregate resources, and 4) Mineral resources database construction. 
The first project included field surveys in various REE potential areas (Canada, Australia, 
Korea, Egypt, Iran and Laos), evaluation of REE potential of the stratabound manganese ores 
in Japan, upgrading of the world REE resource dataset (Figure 2c), and presentation of the 
research results to the public. The evaluation of REE potential in the weathered crust of 
granites in southern Laos was conducted with the Department of Geology and Mines (Figure 
2a). In the second project, several epithermal Au and porphyry Cu prospects in central Iran 
were investigated with a team headed by Professor Mohammad Ali Mackizadeh of the Isfahan 
University (Figure 2b). Total indium resource in Japan was evaluated as about 9,000t,  the 
second largest in the world following that of China. The Mineral Resources Group reviewed 
the occurrence and resources of aggregate in the Kanto and Chubu districts, which was 
published as a report from the AIST in March 2007. The Group is also publishing a 
1:3,000,000 Mineral Resources Map of East Asia. 
 

The Mineral Resources Group invited Professor Murray Hitzman to GSJ as a JSPS 
fellow from the Colorado School of Mines, USA, who presented lectures on IOCG deposits, 
the Zambian Copper Belt, Irish-type Deposits, etc. at University of Tsukuba (Figure 2d), 
JOGMEC, GSJ and the annual meeting of the Society of Resource Geology. The Group 
started a collaborative research project on metallic mineral deposits with the Institute of 
Mineral Deposits, Chinese Academy of Geological Sciences of the China Geological Survey 
from January 2007. 

 

                  
 

Figure 2a.  Geological survey team composed of Japanese and Lao geologists. b: 
Professor Mohammad Ali Mackizadeh (second left) and his students of the 
Isfahan University. c: Minor Metals & Rare Earth conference held in Beijing, 
China. d: Lecture by Professor Murray Hitzman at University of Tsukuba.  
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1.2.3.  Geoinformation Center, Geological Survey of Japan, AIST 
 

In order to serve as an interface between the geosciences and society, the 
Geoinformation Center of the Geological Survey of Japan, AIST, is conducting projects and 
taking actions from a multi-disciplinary point of view. One of the representative projects is for 
artisanal/small-scale mining in the region, CASM-Asia under a global umbrella of 
Communities and Small-scale Mining (CASM). CASM is mentioned in the G8 Summit 
Declaration “GROWTH AND RESPONSIBILITY IN THE WORLD ECONOMY” as 
follows. "The artisanal and small-scale mining sector provides important livelihoods to many 
people in developing countries, and also contributes to global production of minerals. We are 
concerned that these activities often are conducted in an informal manner and do not meet 
minimum social and environmental standards which apply to the extractive sector. In order to 
better support the development of sustainable livelihoods and positive developmental impacts 
associated with artisanal and small-scale mineral production, we encourage support for the 
Communities and Small-scale Mining (CASM) initiative,...". 

 
CASM-Asia participated in the 7th Annual CASM Conference in September and 

emphasized the importance of the concept of human security. A diplomat was dispatched to 
the conference from the Ministry of Foreign Affairs and he also disseminated the information 
about human security. This year CASM-Asia is sustained by two JSPS projects and by in-
kind contribution of GSJ/AIST and CCOP. 

 
   
 
 
 
 
 
 
 
 
   Figure 3.  Mr. Miyegombo   
      ENKHBOLD, Prime Minister   
      of Mongolia at the 7th Annual     
      CASM Conference. 

 
 

1.2.4.   Activities by domestic and international scientific societies 
 

The Society of Resource Geology (SRG) organized 19th General Meeting of the 
International Mineralogical Association with the Science Council of Japan, the Mineralogical 
Society of Japan, and the Japanese Association of Mineralogists, Petrologists and Economic 
Geologists. The meeting was held at the International Conference Center Kobe from 23rd to 
28th July, 2006. The SRG hosted the following four sessions related to mineral deposits; 
Session 14: Sea-floor hydrothermal systems: Present and past examples, Session 15: Precious 
and base-metal deposits in magmatic arcs, Session 16: Mineralogy of ore deposits, and 
Session 17: Fluid and melt inclusions. A total of 84 papers were published in these four 
sessions. Some of the papers presented in sessions 14 and 15 will be published as a Special 
Issue of Resource Geology. The Society of Resource Geology held a special symposium 
entitled “Rare Metals-Rare Earth Resource” in the annual meeting of the society in June 2007. 
The symposium included presenters from the US and China. 



Proceedings of the 44th CCOP Annual Session 119  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
The Society of Economic Geologists (SEG) co-organized a special seminar on the 

beginning day of GeoCon 2006, the annual meeting of the Geological Society of the 
Philippines.  The SEG sent two lecturers; Douglas Kirwin and Larry Meinert, for the seminar. 

  
1.2.5.  Activity of Earth Remote Sensing Data Analysis Center (ERSDAC) 

 
General 

ERSDAC has two important objectives, one is the research and development satellite 
data utilization technology for natural resources exploration and environmental issues, the 
other one is to process, archive and distribute the ASTER and PALSAR data.  
 
Processing, archiving and distribution of ASTER and PALSAR data 
ASTER data  

 
The ASTER project was started in 1990, as the international collaboration project 

between METI (Japan) and NASA (USA). Their close relationship is shown in Figure 4. 
 
The ASTER, which is onboard NASA’s Terra platform, observes approximately 500 

scenes daily. Total number of acquired ASTER scenes since November 2000 to March 2007 
is about 1,300,000 (Figure 5).  

 
The ASTER Ground Data System processed and produced about 210,000 scenes of 

ASTER standard data products, and distributed about 10,000 scenes of ASTER standard data 
products to users in this term. 

 
The ASTER project is now producing high quality and global covered seamless DEM 

(Digital Elevation Model), using huge amount of accumulated pair of stereo images. Figure 6 
shows the ASTER Global DEM of western part of Japan. 

 
PALSAR data  

  
PALSAR (Phased Array type L-band Synthetic Aperture Radar) onboard the ALOS 

platform was successfully launched on 24th January 2006. After the initial check out of the 
PALSAR sensor, and the completion of PALSAR data calibration and validation, PALSAR 
data became available to users on 1st March 2007.    

 
PALSAR has already observed all of the world’s land area at least once (Figure 7). 

Total number of acquired PALSAR scenes comes to 320,000. 
 
PALSAR Ground Data System has processed and produced 150,000 scenes of 

Standard data products in this term. 
 

Research and development for ASTER and PALSAR data utilization technology  
Applications for natural resources exploration 

  
ASTER provides very useful surface geology information for natural resources 

exploration, as ASTER has 6 bands in the Short Wave Infrared region and 5 bands in the 
Thermal Infrared region, and also has along track stereo capability. PALSAR also provides 
useful geological information, especially in densely vegetated areas or in cloud covered area. 
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Using these ASTER and PALSAR data, 4 case studies for oil and gas resources 

exploration (Libya, Indonesia, Egypt and Tunisia), and 6 case studies for mineral resources 
exploration (Chile, Oman, Peru, Bolivia, Solomon, and Fiji) were carried out to assess and 
select the high potential areas from wider target areas. 

 
Applications for environmental issues 
 

SAR interferometry is the one of the most powerful and useful techniques for the   
monitoring of surface deformation. SAR interferometry method using PALSAR data was 
applied to monitor the land subsidence caused by the mud volcano eruption in East Java, 
Indonesia (Figure 8). The estimated results both the areal extent and the amount of subsidence 
were almost correspondence with the results of ground survey. This method was also applied 
to the land subsidence monitoring in coal mining area in Zonguldak, Turkey (Figure 9). 

  
Today, according to the tightness of supply and demand of oil and gas, it becomes 

important to raise production of substitution fuel, such as bio-diesel, bio-ethanol. Assessment 
of potential plantation site of Jatropha for bio-diesel fuel was carried out by   ERSDAC and 
LEMIGAS, Indonesia. 
 
Research and development for Hyper-spectral sensor data utilization 

METI begun to develop the new ASTER follow on satellite sensor, which consists of 
Hyper-spectral and Multi-spectral sensor. Current sensor concept is shown on Figure 10. 
According to the sensor development, ERSDAC has started research and development of the 
Hyper –spectral sensor data utilization for agriculture, forestry and so on.     
 

   
Figure 4.  Relationship between Japan and USA in ASTER project. 
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Figure 5. ASTER data coverage map as of May 30, 2007. 

 

    
Figure 6. Sample of ASTER global DEM (Western part of Japan). 
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Figure 7.  PALSAR data coverage map as of 31 March 2007. 

   
 

Figure 8. Land subsidence estimated by PALSAR interferometry around East Java, Indonesia. 
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Figure 9. Land subsidence estimated by PALSAR interferometry around Zonguldak 

coalfield, Turkey. 
 
             

               
Figure 10. Observation concept and sensor performance of Hyper-spectral and  

Multi-spectral sensor. 
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2. ENERGY PROGRAMME 
 

2.1. Summary 
 

In section 2, Energy, of the Geo-Resources sector, three sub-sections, 2.2.1 Oil and 
Gas, 2.2.2 Gas Hydrate, and 2.2.3 Geothermal Energy are included. A Coal section is not 
included because of for the decrease in domestic activities. In 2.2.1 Oil and Gas, domestic 
exploration activities and overseas exploration activities mainly conducted by Japanese 
private companies are described in detail. Overseas exploration is described for North Sea, 
Africa, Middle East and Caspian Sea, Southeast Asia, Oceania, and USA, respectively. In 
2.2.2 Gas Hydrate, scientific research activities, mainly conducted in the MH21 project which 
started in 2001, along with other projects are described. These are conducted by JOGMEC, 
GSJ/AIST, ENAA, the University of Tokyo, JAMSTEC, and other organizations. In 2.2.3 
Geothermal Energy, a summary of geothermal energy production and activities in Japan for 
2006-2007, current policy on geothermal energy in Japan, geothermal exploration and 
development in Japan, research activities in Japan, research activity in GREEN/AIST, and 
international geothermal cooperation in Japan are described. 

 
2.2. Annual Review of Technical Programmes/Activities 
 

 2.2.1.  Oil and Gas 
  

2.2.1.1.  Domestic exploration 
 

The main oil and gas fields exist in the basins of Niigata, Yamagata, Akita and 
Hokkaido regions in Japan, and gas fields are expected in the basins along the Pacific Coast 
(Figure 11).   In FY2006, several investigations and developments in the oil and gas fields 
were carried out. 
 

Exploration and production operations in Hokkaido are concentrated around the 
Yufutsu oil and gas field, which was discovered in 1989 by Japan Petroleum Exploration Co., 
Ltd. (JAPEX).    The capacity of production has been expanded every year since the first 
production in 1996.   In FY2006, the JAPEX completed drilling of two offshore and two 
onshore exploration wells.   At the Numanohata （T1） East SK-1D exploration well, drilled 
to the east of the Yufutsu oil and gas field, 50 KL / D of new crude oil from Miocene volcano-
clastics of the Takinoue formation, shallower than that at which commercial production is 
currently being conducted, were found.  Another production well of Akebono 4D was drilled 
to maintain and increase production capacity in the Yufutsu oil and gas field.   In FY2007, 
seismic reflection surveys in areas surrounding the Yufutsu oil and gas field and the central-
south area of Hokkaido were carried out.  Also, another production well was drilled in the 
Yufutsu oil and gas field.  In the Akita area, the JAPEX produces crude oil and natural gas 
from the Sarukawa oil field discovered in 1958, as well as the Yurihara oil and gas field, the 
Ayukawa oil and gas field, and other fields in the Akita area.  Though one exploration well, 
Bugyoumen, was drilled up to the Miocene volcanic rocks (“Green Tuff”) at the east of 
Yurihara and Ayukawa in FY6006, no oil and gas were found, Seismic reflection surveys are 
currently being conducted there this year.   In Niigata area, the JAPEX and the Teikoku Oil 
Co. Ltd. (TOC) conduct exploration and production of oil and gas.   The JAPEX completed 
drilling of one exploration well and two extension wells in FY2006.   The Higashi-Niigata 
MS-45 and Higashi-Niigata MS-46 extension wells were drilled on shore to search for 
extended oil and gas formations in the Higashi-Niigata gas field.   The Iwafuneoki-Nishi MS-
1 exploration well was drilled to the west of the Iwafuneoki oil and gas field, which is located 
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30 km offshore to the northeast of the city of Niigata.   Production tests of both these wells 
have proved successful.   Also, seismic reflection surveys and an exploration well at the 
inland Nozumi a1 location were conducted and also one production well.  The TOC is 
operating production at Minami Nagaoka Gas Field in Niigata (onshore) discovered in 1979, 
and its reserves are the largest domestic reserves.   The TOC drilled two production wells in 
the gas field to expand the production in FY2006.   The Gas Field is directly connected to the 
Tokyo metropolitan area and other large natural gas markets through the pipeline network at 
present.  

 
 

 
                                        

 
2.2.1.2.  Overseas Exploration 

 
Recently, the Japanese oil industries have been vigorously conducting exploration and 

exploiting oil and natural gas mainly in Norway, UK, Africa, Caspian Sea, Southeastern Asia, 
Australia, USA, and Brazil in addition to the Middle East. 
 
Norway 

Group of Idemitsu oil and gas Co. Ltd.（ IDEMITSU） and its subsidiaries are 
actively involved in upstream petroleum businesses mainly in the Tampen and the Fram areas 
in Norway (Figure 12). 
 

Figure 11.  
Main oil and gas fields in Japan 
1) Yufutsu oil and gas field,  
2) Sarukawa oil field,  
3) Yabase oil field,  
4) Ayukawa/Yurihara oil and gas field, 
5) Amarume oil field,  
6) Iwafuneoki oil and gas field,  
7) Nakajo/Shiunji oil and gas field,  
8) Higashi Niigata/Minamiaga oil   
    field,  
9) Yoshii/Higashikashiwazaki gas     
    field,  
10) Mitsuke oil field/Kumoide gas  
      field,  
11) Minami-Nagaoka/KataKai Gas, 
12) Kubiki-oki oil and gas field,  
13) Johbannoki gas field,  
14) Minami-Kanto gas Field.  
(Japan Petroleum Development 
Association, 2006,)   
http://www.sekkoren.jp/kaihatsu/kaihat
su5.htm 
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The Tampen Area 
Statoil is the operator of all the fields in the Tampen area, and Idemitsu holds an 

interest of 9.6 %, except for the Statfjord Øst and Sygna fields where Idemitsu holds an 
interest of approximately 4.5%. 

 
Snorre 

The Snorre Field was discovered in 1979. The field has been developed in two phases, 
and production from the southern part of the field started in 1992.    This part of the field has 
been developed with a tension leg platform (TLP) supplemented by a sub-sea template (SPS) 
tied back to the TLP. Oil from the TLP is exported to Statfjord A, which handles further 
processing and loading. 
 

Production from the northern part of the field started in 2001. This part of the field is 
developed with a semi-submersible production platform. Stabilised oil is exported to the 
Statfjord B platform for loading. 
 
Tordis Area 

The Tordis field is developed as a sub-sea satellite connected to the Gullfaks C 
platform. The Tordis Øst and Borg fields are also developed as sub-sea satellites, tied-back to 
Gullfaks via the Tordis manifold. At the Gullfaks C platform the wellstream from the Tordis 
area fields are processed for export. 

 
Vigdis 

The Vigdis field is developed as a sub-sea satellite to the Snorre TLP. Here, the 
wellstream from Vigdis is processed in dedicated Vigdis processing facilities. Via the Vigdis 
production system is also a tie-back of the Vigdis extension field that commenced production 
in the autumn of 2003, and in the future, also additional developments in the vicinity of 
Vigdis may be developed using the Vigdis production system. 

 
Statfjord Øst and Sygna 

Statfjord Øst and Sygna are satellite fields near the Statfjord platforms. Both fields are 
sub-sea tie-backs to the Statfjord C platform. All gas produced from the Tampen fields is 
shipped through the Gassled pipeline system to the Kårstø terminal. At the Kårstø terminal 
NGL are extracted and fractionated while the dry gas is shipped into the pipelines leaving the 
Kårstø terminal. Idemitsu sell both our gas and NGL products at the outlet of the Kårstø 
terminal. 
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Figure 12.  Gas and oil fields of Norway. 
 
The Fram Area 

Hydro is the operator of the Fram Area, and Idemitsu holds an interest of 15%.  
 
Fram Vest 

The Fram field is located approximately 20 km north of the Troll C platform.   Fram 
Vest is developed as a sub-sea tie-back to the Troll C platform. At Troll C the oil is stabilised 
and then transported through the Troll Oil pipeline to the Mongstad terminal where the oil is 
shipped to the market. The gas is injected back into the reservoir for pressure support. Later 
the gas will be transported in the gas pipeline to the Kollsnes terminal. Here condensate will 
be separated,and the dry gas will enter the gas pipelines leaving the Kollsnes terminal. The 
field commenced production in the autumn of 2003. 

 
Fram Øst 

- Several smaller discoveries in PL090 will be developed as Fram Øst.    The PDO for 
Fram Øst was approved in April 2005, and estimated production start is in October 2006.    
Fram Øst will be tied back to the Troll C platform. 
 
United Kingdom  

The United Kingdom is known as a country where the risks to invest in oil and gas are 
low because of its laws and regulations, including its tax regime, relating to crude oil and 
natural gas development and production. The eastern region of the U.K. North Sea is known 
as an area where relatively small oil and gas fields can be commercialized because the area 
has ample infrastructure such as the facilities to receive and process the crude oil and natural 
gas produced and pipelines to transport both. 
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In this area, Japanese oil exploration companies such as Sojitz, IDEMITSU, Nippon 

Oil Exploration Co., Ltd. (NOEX) and Mitsubishi Corp. (MC) are conducting exploration, 
development and producing.  

 
The U.K. North Sea is one of NOEX's core areas where many opportunities arise in 

relation to acquiring exploration, development and producing assets and the infrastructure 
related to them. NOEX will continue to invest in the area by taking these opportunities 
strategically in expanding its business basis there. 

 
NOEX has produced gases in Magnus, Brae, Fiddich, and other nearby fields in the 

basin of the UK North Sea, in which fields the company owns a 4.0 to 50 percent working 
interest.  Also, MOC is producing them in Andrew, Mungo/Monan and other nearby fields in 
which fields the company owns a 3.5 to 17.1 percent working interest. 

 
Sojitz Corporation has begun gas production in the Tors fields in the Southern Gas 

Basin of the UK North Sea, in which fields the company owns a 15 percent working interest. 
The Tors fields consist of the Kilmar and Garrow Fields, which have total proved reserves of 
approximately 22.5 million barrels of crude oil equivalent (the Sojitz equity portion of which 
is approximately 3.4 million barrels). The gas to be produced will be sold to a leading energy 
company in the UK.   Production has begun in the Kilmar Field, and the initial production 
volume will be 10,000 barrels per day, 1,500 barrels per day of which represents the Sojitz 
equity portion. Gas production is also scheduled to commence in the Garrow Fields by the 
further drilling of production wells. With commencement of production in the Garrow Field, 
the production scale of the entire Tors fields will reach 15,000 barrels per day (the Sojitz 
equity portion of which is 2,200 barrels per day).  

 
Meanwhile, Sojitz has working interests in the Gryphon and Gryphon South oil fields 

in the North Sea off the UK, which oil fields are in production. The oil produced is sold to the 
international oil majors (majors) in the UK and France. The Sojitz equity portion of the 
production output from the entire North Sea fields is 4,900 barrels of crude oil equivalent per 
day for both the gas and oil fields. 

 
Sojitz Energy Project Limited, a wholly owned subsidiary of Sojitz Corporation 

announced an agreement with Newfield Exploration Company (NYSE: NFX), through its 
wholly owned subsidiary, Newfield Petroleum U.K. Limited,, relating to Newfield's Southern 
Gas Basin exploration and development program.   Under the agreement, Sojitz will 
participate in the ongoing development of the Grove Field and the 2007 exploration and 
appraisal drilling program which consists of the West Cutter Prospect, the Seven Seas 
Discovery and two wells planned in the West Sole Area under the existing Exploration and 
Development Agreement between BP Exploration Operating Company Limited and 
Newfield. Sojitz will earn 15% of Newfield's interest in the Grove Field and 20% of 
Newfield's interest in the West Cutter, Seven Seas and West Sole Area Prospects.   This 
transaction is valued at approximately $100 million and is subject to the necessary U.K. 
government approvals. 

 
A production platform for the Grove development was recently installed in the field. 

The platform has production capacity of approximately 100 MMcf/d of gas and 2,000 BCPD. 
Newfield is currently drilling the Grove #5 well as a horizontal producer in the central and 
western fault blocks. Newfield anticipates that the field will be on-line in December 2006. 
Production is expected to ramp up to approximately 60 MMcf/d and 1,000 BCPD in early 
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2007.   The recent #6 exploration well was drilled from a remote surface location into the 
western fault block approximately 2.1 km west of the Grove platform. The well found 
approximately 40' of net gas pay and was temporarily abandoned with a subsea production 
tree installed. Final plans for the #6 well will be determined once the information obtained 
from the platform development wells has been integrated into the overall field development 
plan. 

 
Idemitsu started the exploration activity in the UK North Sea from late 1980's, 

however stopped it in late 1990's.  After that Idemitsu started the activity again with opening 
the London Office in 2007 April.    Then Idemitsu entered in May 2007 into a farm-in 
agreement with Faroe Petroleum to acquire interests in four exploration licenses in the West 
of Shetland as below.   Idemitsu is willing to expand its activity into UK through the asset 
acquisition and the participation in the exploration license. 

 
Tunisia 

MC concluded a farm agreement with Candax Energy INC., an independent Canadian 
gas and oil company headquartered in Toronto, under which MC acquired 20 % of 
participating interest in the Chaal Permit, an onshore block in republic of Tunisia, North 
Africa. The agreement officially took effect in April 2006 after gaining the approval of the 
Tunisian governmental authorities.   The Chaal-1 Well in the Chaal Permit block was spudded 
on February 5, 2006, and drilling began in the target reservoir from the beginning of April.  
Since entering the target reservoir, there were excellent gas showings encountered throughout 
the approximately 450meter interval.   The well has reached to a total depth of 4,600 meters 
and the joint venture is planning to appraise the potential of the gas reservoir following the 
completion of electrical logging program.   

 
Libya 

Mitsui Oil Exploration Co., Ltd. (MOECO) has been selected as the winning bidder 
for Area 201 Blocks 1,2,3,4 as part of a joint bid lodged with Wintershall Libyen Oil & Gas 
GmbH on the Bid Opening Date for the third bidding round held in Tripoli, Libya on 20th 
December (Figure 13).   Wintershall will be the operator of the Area and MOECO is planning 
to sign the Exploration and Production Sharing Agreement with the Libyan National Oil 
Company in January 2007. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 Figure 13.  Oil and gas fields of Libya. 
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INPEX CORPORATION (INPEX), is currently investigating opportunities to make 
inroads into the Libyan petroleum exploration development business that has in recent years 
been opened to overseas investors. INPEX regards the North African region as a strategic 
investment target. INPEX recently participated in the Bid Round 3 for an Exploration and 
Production Sharing Agreement held on 20 December, and succeeded in acquiring a 
participating interest to the on-shore area 113-3/4 on 24 December jointly with MOECO.  The 
113-3/4 area covering 4,272 km2 is located in the on-shore Murzuq area in the southwest of 
the country.  Woodside (Australia) recently discovered hydrocarbon in the area next to the 
113-3/4 leading to expectations of the discovery of petroleum on a substantial scale within the 
area. INPEX will act as operator with 85% interest in the venture and, together with MOECO 
(15% interest), will sign an Exploration and Production Sharing Agreement in the area with 
National Oil Corporation (NOC) in 2007. 

 
INPEX acquired the 42-2/4 area jointly with TOTAL in the second exploration 

bidding held last year, while Teikoku Oil Co., Ltd., the subsidiary of INPEX Holdings in 
collaboration with Mitsubishi Corporation, acquired on-shore areas 81-2/82-3. 

 
Then, MC was awarded oil exploration business in Libya in October 2005.  
 
Newfield Exploration Company (NYSE: NFX), through its wholly owned subsidiary, 

Newfield Petroleum U.K. Limited. 
 

Egypt 
Sojitz Corporation has acquired, from independent US oil developer Improved 

Petroleum Recovery Inc. (IPR), a 35% working interest in an onshore crude oil production 
block of the Alamein and Yidma oil fields, located 80km west of Alexandria in the northwest 
of Egypt, at a cost of approximately 1.7 billion yen. 

 
The Alamein and Yidma oil fields currently have a total production volume of 2,800 

barrels per day (of which 1,000 barrels is the Sojitz equity portion). With an additional 
investment of approximately 2.3 billion yen, and through the undertaking of well drilling, 
production is planned to increase in an efficient manner to 5,200 barrels per day (of which 
1,800 barrels will be the Sojitz equity portion) by the middle of 2008. Both the Alamein and 
Yidma oil fields were developed in the 1960s, and currently have recoverable reserves of 13 
million barrels. The entire volume of crude oil to be produced will be sold to state-owned oil 
companies in Egypt. The Egyptian government has a policy of aggressively supporting 
foreign capital development/redevelopment, with the objective of expanding crude oil/gas 
reserves and increasing production volumes. In Egypt, there are many production blocks that 
indicate potential for high production increases as a result of the introduction of Enhanced Oil 
Recovery (EOR) and Improved Oil Recovery (IOR) technologies. 

 
In early September 2006, Arabian Oil Company, Ltd. (AOC) discovered oil at the first 

exploration well drilled in the Northwest October block located in the northern Gulf of Suez, 
Egypt, when test of the well (Drill Stem Test) resulted in production of crude oil at the rate of 
4,900 barrels per day from three reservoirs with a provisional API gravity of 30 degree on an 
average. Judging that the said reservoirs are worth commercial development, AOC will start 
talks with Egyptian General Petroleum Corporation towards drafting of a development plan 
with an aim of commencing production during the fiscal year ending March 2009. 
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Namibia 
Mitsui Co., Ltd. ("Mitsui") has acquired a 15% interest in oil and gas exploration 

blocks in the Republic of Namibia from BHP Billiton (Figure 14). The acquired interest in the 
Exploration Licenses is for the Northern Block (Block 2813A and 2814B) and Southern 
Block (Block 2914A and adjacent acreage), located approximately 220km south-west off the 
coast of Namibia.  Decisions regarding further exploration for hydrocarbons in the Southern 
Block will be made after 3D seismic data analysis has been finished, and it will be the first 
time for a Japanese company to participate in such Exploration Licenses in the Republic of 
Namibia.   Mitsui hopes to meet growing demand for energy in the Atlantic market by 
discovering and commercializing energy resources, in cooperation with BHP Billiton (75% 
interest), a long time partner in the Australian North West Shelf LNG Project, and The 
Petroleum Oil and Gas Corporation of South Africa (Pty) Ltd. ("PetroSA"; 10% interest), 
which has vast knowledge and experience in exploring and developing oil and gas related 
projects in Africa.   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Azerbaijan  
BTC Co., of which its subsidiary, INPEX BTC Pipeline, Ltd. is a 2.5% shareholder, 

has completed the linefill of crude oil into BTC pipeline and about 600,000 barrels of crude 
oil has been exported as the firstcargo from Ceyhan Terminal on the Mediterranean coast of 
Turkey on 4 June, 2006. The 1,768km BTC pipeline, starting from Baku, Azerbaijan, via 
Tbilisi, Georgia, to Ceyhan, Turkey, was constructed to transport crude oil produced primarily 
from the Azeri-Chirag-Gunashli (ACG) field in the Azerbaijani sector of the Caspian Sea, and 
allows 1 million barrels of oil a day to be transported and exported from Ceyhan. The linefill 
work had been performed since May 2005 in which crude oil produced from ACG field was 
filled into the BTC pipeline at the Sangachal Terminal. A total of 10 million barrels of oil, 
which came from the ACG field, was required to fill the pipeline. At the Ceyhan marine 
export terminal, seven crude oil storage tanks with the capacity of one million barrel each 
have been installed, and a two kilometer-long jetty allows the simultaneous loading of two 
tankers of up to 300,000 deadweight tonnes.  The BTC Co. shareholders are: BP (30.1%, 
operator); AzBTC (25%); Chevron (8.9%); Statoil (8.71%); TPAO (6.53%); ENI (5%); Total 
(5%), Itochu (3.4%); INPEX (2.5%), ConocoPhillips (2.5%) and Amerada Hess (2.36%).  
 

Figure 14.  Map of the  Northern 
and Southern Blocks. 
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The Azerbaijan International Operating Company (AIOC), of which its subsidiary, 
INPEX Southwest Caspian Sea, Ltd. is a shareholder, the start-up of oil production from East 
Azeri platform in October 2006, four months ahead of the schedule.  East Azeri completes 
Phase 2 of the Azeri-Chirag-Gunashli (ACG) field development in the Azerbaijan sector of 
the Caspian Sea. Phase 3, which will develop the Deep Water Gunashli area of ACG, remains 
on schedule to commence production in 2008. Production will increase through mid 2007. On 
plateau, the East Azeri facility will produce 260,000 barrels per day bringing total Azeri 
production, including West and Central Azeri, to over 800,000 barrels per day.  The ACG 
Production Sharing Agreement (PSA), signed in September 1994, covers the 30-year 
development of the ACG contract area (432.4km2). It is estimated that 5.4 billions barrels of 
oil will be recovered during the PSA period. The field is being developed in several phases: 
Chirag has been producing since 1997 as part of the Early Oil Project.   This was followed by 
Azeri Project Phase 1 – Central Azeri production in early 2005. Successive phases have 
included West Azeri, which started production in 2006, and East Azeri, which has just come 
on stream as Azeri Project Phase 2. The final ACG development phase – Phase 3 (Deepwater 
Gunashli) is under construction and expected to begin production in 2008. The integrated 
development is expected to produce more than 1 million BOPD by 2009.  The parties to the 
Azeri-Chirag-Gunashli (ACG) Production Sharing Agreement are: BP (operator – 34.1%), 
Chevron (10.3%), SOCAR (10%), INPEX (10%), Statoil (8.6%), ExxonMobil (8%), TPAO 
(6.8%), Devon (5.6%), Itochu (3.9%) and Hess (2.7%).  
 
Iran 

In February 2004, INPEX CORPORATION entered into a service contract (a so-
called buyback contract) with the National Iranian Oil Company (NIOC) for the integrated 
appraisal and development operations of the Azadegan Oil Field in the Islamic Republic of 
Iran, and participated in the project with a 10% working interest (Figure 15). 
 

Under the current plan, oil production from the field is scheduled to reach 150,000 
barrels per day in the first stage.  In the optional second stage, the production level is expected 
to increase to 260,000 barrels per day. (www.inpex.co.jp). 
 
 
 
 
 
 
 
 
 
 
 
          
                   
 
        

 Figure 15.  Oil field of Iran 
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Qatar 
Qatar Petroleum Development Co., Ltd., a subsidiary of Cosmo Oil Co., Ltd. (85.8%) 

and Sojitz Co., Ltd. (14.2%), has commenced production of crude oil in 2006.  Qatar 
Petroleum Development Co., Ltd. (QPD) was established in September of 1997 and assigned 
rights to Area Block1 Southeast of Qatar based on a Development and Production Sharing 
Agreement with the Qatar government. After exploration of the area, the company confirmed 
the presence of crude oil reserves on a commercially viable scale.    After trial production, it 
was decided in June of 2003 to move forward with the full field development, at which time 
the company began drilling wells and constructing production facilities.   The construction 
works were recently completed and oil began flowing to the export pipeline on March 2006.  
This oil will be shipped from Halul Island as Qatar marine crude oil, and all of the oil to 
which QPD has rights will be brought into Cosmo refinery. At the moment, production is 
planned at 6,000 barrels per day, but after additional development a peak daily output of 
10,000 barrels is expected to be achieved as soon as FY2007.   A special characteristic of this 
project is that for the first time in Qatar’s territory, the associated gas produced during crude 
oil exploitation will not be flared in the air, but will instead be injected underground by "sour 
gas injection."   Developing the field with this method was not a simple matter, but it will now 
be the most environmentally friendly operation in Qatar and this project will be operated 
solely by a Japanese company. 
 
Oman 

With its 35% interest, Mitsui E&P Middle East B.V. (“MEPME”) in which MOECO 
International B.V. (a 100% subsidiary of MOECO) holds 40% of the share capital and a 
subsidiary of Mitsui & Co., Ltd. holds the remaining 60% of share capital, is engaged in oil 
and natural gas exploration, development and production in Blocks 9 and 27 in onshore Oman 
in conjunction with Occidental of Oman Inc. (65%: Operator, a 100% subsidiary of 
Occidental Petroleum Corp.). 

 
MEPME further acquired a 15% 

interest of Omani onshore exploration 
Block 54 with Occidental Petroleum Corp. 
(70%: Operator) and Liwa Energy Ltd. 
(15%: a wholly owned E&P subsidiary of 
the government of the Emirate of Abu-
Dhabi) in June 2006. The parties concluded 
a Production Sharing Contract with the 
Omani government and are engaging in 
exploration activities. 

 
In July 2006, the Khamilar oil field 

in Block 27 started production, with 
average oil production from Block 9 and 27 
of approximately 65,000 barrels per day, 
with cumulative annual production of some 
24 million barrels, of which 2.8 million 
barrels (MI's share: 1.1 million barrels) 
were sold by MEPME. In addition, average 
daily gas production of 115 MMcfd (100% 
project base) was produced and sold. 

 

Figure 16.  Oil fields of Oman 
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In May 2006, Itochu Co. Ltd, Mitsubishi Co. Ltd., and the Osaka Gas Co. Ltd., 
reached an agreement with the Government of the Sultanate of Oman for their partial equity 
acquisition of Qalhat LNG S.A.O.C.. According to the Share Transfer Agreement which was 
signed today by the parties concerned, each of the three companies will acquire 3% of the 
equity shareholding of Qalhat LNG. The Qalhat LNG, a company incorporated in Muscat, 
Oman, is the promoter of the second LNG project in Oman , following the Oman LNG project 
in the country. With the production capacity of 3.3 million tons of LNG per annum, the 
company has shipped LNG since December 2005. The three Japanese companies have already 
entered into respective long-term LNG supply agreements with Oman. 
 
Thailand 

Siam Moeco Ltd. (SML), a wholly-owned subsidiary of Mitsui Oil Exploration Co., 
Ltd. (MOECO) and the holder of a 70% interest in Blocks L10/43 and L11/43 onshore 
Thailand, has made an oil and gas discovery with its 1st exploration well (Arunothai-1) in 
Block L10/43. The well flowed approximately 1,254bopd (API gravity tentatively evaluated 
to be 40-45) and 0.72MMcfgd on testing. SML spudded Arunothati-1 at the Arunothai 
prospect in July and reached the target depth in late August, after which a series of tubing 
stem tests were conducted at two oil zones.  MOECO is currently active internationally, with 
key assets in the Gulf of Thailand with a total net daily production of approximately 
88,000boepd. 
 
Vietnam 

Idemitsu Cuu Long Petroleum Co., Ltd., a subsidiary of Idemitsu Kosan Co., Ltd. 
encountered an oil flow with rate of 3,800 barrels per day in deeper formation in September 
2006.   The well is located in Block 09-3 on the continental shelf of southern Vietnam. 
Idemitsu Cuu Long Petroleum acquired a 15% participating interest of the block February 
2002. The block is located 150 km southeast of Vung Tau City, Vietnam. The block is 5,500 
km2 in area, with its water depth of 50 to 60 meters. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 Figure 17.  Oil field of Vietnam from www.idemitsu.co.jp 
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Indonesia 
In Indonesia, equity-method affiliate Universe Gas & Oil Company, Inc.  a 

subsidiary of JAPEX owns an interest in the Sanga Sanga block in Eastern Kalimantan. 
Production of crude oil and natural gas is carried out mainly at the four oil and gas fields of 
Badak, Nilam, Mutiara, and Semberah. Average gross production for the block in 2005 was 
4,000 kl/d (approx. 25,000 bopd) of crude oil and 20,000 thousand m3/d (approx. 690 mmcfd) 
of natural gas. A total of 24 new production wells were drilled and workovers conducted on 
four existing wells to increase the recovery efficiency and maintain production volume of 
crude oil and natural gas.   Further, their consolidated subsidiary JAPEX Block A Ltd. 
acquired a partial interest (16 2/3 %) in the northern Sumatra block A in April 2006.   JAPEX 
Block A will conduct development of discovered gas fields and exploration drilling in 
promising unexplored structures. 

 
In December 2006, JAPEX was awarded Buton Block in Indonesia, and is the 

Operator with a 40% interest, and Premier Oil and KUFPEC will each have a 30% interest. 
The Buton Block covers an area of 3,406.91 sq km in southern Buton Island, SE Sulawesi, 
both onshore and offshore. Oil seeps are prolific and it is believed that a competent petroleum 
system exists in the Block.  A number of potential leads have been identified. On December 
2006, JAPEX established a wholly owned company “JAPEX Buton Ltd.” to own a 40% 
working interest and operate this block on behalf of the consortium. 

 
INPEX Holdings Inc. INPEX Sumatra, Ltd., a subsidiary of INPEX Holdings Inc. 

together with other contractors of the Offshore Southeast Sumatra Production Sharing 
Contract (PSC), has started the gas delivery to P.T. Perusahaan Listrik Negara (Persero) 
(PLN), the national electric power company of Indonesia.  

 
The Offshore Southeast Sumatra PSC will supply Gas from 2006 to 2018.  The sales 

amount will be 80 billion BTU per day during the plateau period from 2007 under the gas 
sales and purchase agreement with PLN.    The natural gas produced is supplied to the 740 
MW combined Cycle Power Plant Cilegon of PLN in West Java by a subsea pipeline.   This 
project is the first gas supply business of the Offshore Southeast Sumatra PSC and it will 
contribute to the effective use of natural gas reserves in Indonesia.  

 
INPEX Jawa, Ltd. together with other contractors of the Offshore Northwest Java 

Production Sharing Contract (PSC), executed the Gas Sales and Purchase Agreement on 24 
July with PT Pupuk Kujang, the national fertilizer company of the Republic of Indonesia.   
The PSC will supply the natural gas from 2007 to 2017.  The sales amount will be 57 billion 
BTU per day during the first 5 years and the cumulative sales volumes will be reached at 135 
trillion BTU. The sales gas will be supplied to the PT Pupuk Kujang Fertilizer Plant located 
on West Java.   This project has the additional gas supply business of the PSC which is 
engaged in gas supply to the national electric power company (PLN) and the national gas 
company (PGN).  

 
Japan Petroleum Exploration Co., Ltd (JAPEX) and Mitsubishi Corporation 

(Mitsubishi) have agreed in March 2007 to participate in the Kangean PSC in East Java, 
Indonesia, through the investment in Energi Mega Pratama Inc (EMPI), a wholly owned 
subsidiary of Indonesian publicly listed oil and gas company, PT Energi Mega Persada Tbk 
(EMP). EMPI currently owns an indirect 100% working interest in the block through its 
wholly owned subsidiaries EMP Kangean Ltd and EMP Kangean (Exploration) Ltd, which 
hold 60% and 40% working interest, respectively, in the Kangean PSC.  Two Japanese 
companies will invest jointly US$360Mil (US$180Mil respectively) in EMPI by subscribing 
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for EMPI’s new shares and will hold an investment stake of 50% (25% respectively).  
JAPEX and Mitsubishi will effectively become the operator of the Kangean PSC and take the 
lead in developing and producing natural gas and oil in the block. The Kangean PSC is 
located in the offshore East Java with an area of about 4,500 square kilometers. Averaged 
production rate in 2006 was 60 MMscfd of natural gas, 600 barrels of oil per day and totaling 
10,600 barrels oil equivalent per day.   The PSC area contains multiple undeveloped natural 
gas and oil reserves as well as resource potentials. 

 

            
Figure 18.  Oil field of Kangean PSC. 

 
 
Moeco Tuna E&P Co., Ltd. ("MTE") was established as a wholly owned subsidiary of 

MOECO in March 2007 to undertake exploration in Tuna Block located in eastern part of 
Indonesia's Natuna Sea that MOECO acquired through a successful bid in the December 2006 
bidding round held by the Indonesian government.   Premier is the operator of the Area and 
holds 65% working interest with MTE holding the remaining 35% interest. Premier and 
MOECO signed the Production Sharing Contract with MIGAS (Directorate General of Oil 
and Gas) and are planning to activate exploration based on the PSC terms.    

 
The consortium of INPEX CORPORATION (INPEX) and TOTAL has been awarded 

the Production Sharing Contract of South East Mahakam Contract Area in the Indonesia 
Petroleum Bidding Round Year 2006 in March, 2007.    INPEX has a 50% participating 
interest in the block and TOTAL is the operator with the remaining 50% interest.    The block 
is located in the offshore East Kalimantan next to the Offshore Mahakam Contract Area. The 
acreage of the block is about 2,000 km2 with a water depth ranging 50m to 200m.  

 
In December 2006, JAPEX was awarded Buton Block in Indonesia, and is the 

Operator with a 40% interest, and Premier Oil and KUFPEC will each have a 30% interest.    
The Buton Block covers an area of 3,406.91 sq km in southern Buton Island, SE Sulawesi, 
both onshore and offshore. Oil seeps are prolific and it is believed that a competent petroleum 
system exists in the Block. A number of potential leads have been identified. In December 
2006, JAPEX established a wholly owned company “Japex Buton Ltd.” to own a 40% 
working interest and operate this block on behalf of the consortium. 
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Australia 
INPEX Holdings Inc. agreed to transfer a 24% participating interest in Block WA-

285-P in offshore north-west Australia to Total E&P Australia, a subsidiary of Total S.A. 
August 2006.  The transaction is subject to the approval of the Australian Government.    
INPEX had owned a 100% interest in WA-285-P through its subsidiary company, INPEX 
Browse, Ltd.   The Block is located in the Browse Basin and has an area of 3,041km2 and 
water depth of 90 to 340 meters.   INPEX discovered the large Ichthys gas condensate field 
through a drilling campaign it carried out in WA-285-P during 2000 and 2001.    As operator, 
INPEX plans initially to produce from this field around 6 million tonnes of LNG per annum 
and 100,000 barrels of condensate and LPG per day.    Potential future expansion will be 
determined based on market demand and reserves.  INPEX will continue to seek approvals 
and support from the Australian and Western Australian State governments and other 
stakeholders for early commercial development of the Ichthys project. INPEX intends to 
continue to place priority on the critical issues of safety and environmental protection, 
together with the stable, long term supply of energy within the Asia-Pacific region.   Earlier 
this month the Australian Minister for Industry, Tourism and Resources granted Major Project 
Facilitation status to the Ichthys project.    As a result of this decision, the Ichthys project will 
receive the Australian Government’s support in seeking project approvals in a timely manner. 

 
INPEX Holdings Inc. (INPEX) has recently agreed with its partner, Apache 

Corporation, to commit to develop the Van Gogh field in Block WA-155-P (Part 1) in 
Offshore Western Australia in which it participates through its subsidiary INPEX Alpha, Ltd., 
established in February 1989, and is currently in the process of applying the production 
license to the Australian Federal Government and the West Australian Government.    Van 
Gogh is located at a depth of approximately 380 m in the Exmouth Basin 40 km offshore in 
Northwestern Australian territorial waters.   INPEX Alpha, Ltd. holds a 47.999% participating 
interest in the Van Gogh development and is undertaking the joint venture with Apache 
Corporation, which holds a 52.501% interest, as an operator.    Van Gogh is expected to yield 
crude oil reserves of approximately 59 million barrels and the forecast is for a daily 
production of approximately 60 thousand barrels at peak production. A development concept 
making use of subsea drill centers and FPSO (Floating Production, Storage and Offloading) 
will be adopted and production is scheduled to be launched in April 2009 at a total investment 
of approximately 500 million US dollars.    As well as carrying out crude oil production in the 
Griffin fields in Block WA-10-L on the coast of Western Australia, INPEX Alpha, Ltd is also 
conducting active exploration in Australian territorial waters.  

 
In July 2006, INPEX Holdings Inc., through its wholly owned subsidiaries INPEX 

Browse and INPEX Alpha, has acquired a 35% interest of the WA-357-P, a 20% interest in 
each of the WA-274-P and WA-281-P located in the offshore North West Shelf, Western 
Australia. The acquisitions are subject to the Commonwealth and Western Australian 
Government approvals.  

 
The WA-274-P covers an area of about 2,760km2, with a water depth ranging 300m to 

500m. INPEX Browse acquired a 20% interest from the operator, Coveyork Pty. Ltd, a 
wholly owned subsidiary of Santos Limited (Santos). Santos will have a 30% interest in the 
permit after the transfer and Unocal Western Australia Pty Ltd, a wholly owned subsidiary of 
Chevron Corporation (Chevron) holds the remaining 50% interest.  
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The WA-281-P covers an area of about 2,340km2, with a water depth ranging from 
150m to 450m. INPEX Browse acquired a 17.3394% from Santos Offshore Pty. Ltd (another 
wholly owned subsidiary of Santos) and a 2.6606% interest from Beach Petroleum Ltd. 
(Beach), giving INPEX Browse a 20% interest in the permit. After the transaction is 
completed, Santos will hold 72.6606%, Beach will hold 7.3394% and INPEX Browse will 
hold 20%.  

 
Currently both permits are in the first year of the renewal terms.  
 
The WA-274-P and the WA-281-P are in the offshore North West Shelf and located in 

the petroliferous Browse Basin, in which INPEX Browse has discovered the giant Ichthys 
field. This field is currently under evaluation for the LNG and liquids commercial 
development project. The WA-285-P, with its Ichthys gas condensate field, is adjacent to both 
of the WA-274-P and WA-281-P areas. The discovery of natural gas in both permits would be 
expected to expand the commercial development in the Ichthys field.  

 

 
USA 

In 2005, a total of 28 blocks of crude oil and gas fields in the Gulf of Mexico, in 
which Sojitz has working interests, were visited by hurricanes and operations were brought to 
a partial standstill. Currently, operations are fully restored.  
 

In Gulf of Mexico, Sojitz Energy Venture Inc., a subsidiary of Sojitz Corporation, is 
participating 50% interest in West Cameron WC-168 gas field.  Average gross production of 
crude oil and natural gas is 1kbbl/d (500bbl/d for Sojitz).  

 
In April 2006, MOECO and Mitsui & Co., Ltd., ("Mitsui"), which currently holds a 

47.35% stake of MOECO, entered into a definitive agreement with Pogo Producing Company 
("Pogo") to acquire an undivided 50% share of Pogo's oil and gas leasehold interests in 
offshore Gulf of Mexico. The agreement was signed between Pogo and MitEnergy Upstream 
LLC, a vehicle newly established in the U.S.A. by three parties; Mitsui (35%), Mitsui & Co. 
(U.S.A.) Inc. (35%) and MOECO (30%). The closing of the transaction is subject to the 
satisfaction of customary conditions precedent including the approval by U.S. governmental 
authorities.    The acquisition covers a total of 85 blocks estimated to hold approximately 24 
million barrels of oil equivalent of proven oil and gas reserves at a purchase price of 

Figure 19.  Oil field of NW Australia. 
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approximately US$500 million (as of the effective date January 1, 2006) subject to customary 
adjustments. More than half of these 85 blocks are currently producing oil and gas, with an 
expected approximate daily production capacity of up to 12,000 barrels of oil equivalent from 
those developed blocks. Additionally, further development and exploration is planned in order 
to maintain and increase production. 
 
Brazil 

INPEX Holdings Inc. and Sojitz Corporation made the final investment decision on 
June 15, 2006, concerning the Frade Field Development Project participated in through FJPL 
(Frade Japão Petróleo Limitada), a Brazilian entity established by INPEX Offshore North 
Campos, Ltd., which is a joint venture company established by INPEX Holdings Inc., Sojitz 
Corporation and Japan Oil, Gas and Metals National Corporation (JOGMEC). Upon this 
decision, development activities will be started towards the commencement of oil production 
in the field in April 2009. 

 
In the project to develop the Frade Field in the Campos Basin off the Federal Republic 

of Brazil, operations are being carried out by an international consortium composed of FJPL, 
Chevron (the operator) and Brazil’s national oil company Petrobras, with each holding a 
participating interest of 18.3%, 51.7% and 30%, respectively. The Frade Field was discovered 
in 1986. Through the signing of a Participation Agreement with Petrobras, FJPL participated 
in the project in July 1999 when the field was in the exploration/evaluation stage. 

 
The Frade Field is located a distance of 120 kilometers offshore in a deep-water area 

at a depth of 1,050 to 1,300 meters. The field is expected to contain approximately 300 
million barrels of recoverable reserves and the production capacity is estimated at 100,000 
barrels per day. The project has adopted the development concept of a subsea completion well 
and FPSO (Floating Production Storage and Offloading) systems. The total capital investment 
is projected at 2.4 billion US dollars.  

 
2.2.2.  Gas Hydrate 

  
 2.2.2.1.  Overview 
 

GSJ/AIST has undertaken several research projects on methane gas hydrate as 
potential natural gas resources since FY 1997.  In these projects, studies on basic properties 
and origin in the geological formations, geological characterisation and exploration of 
methane hydrate deposits were carried out mainly in forearc basins, outer ridges, and 
accretionary prisms in the eastern part of the Nankai Trough, at the convergent plate boundary 
between Philippine Sea and Eurasian plates in the southern offing of Honshu and Shikoku 
islands.  2D/3D seismic reflection surveys and wide range side-scan-sonar mapping were 
carried out in conjunction with Ocean Research Institute, University of Tokyo (ORI).  Direct 
observations of the sea bottom were undertaken by Shinkai 2000 and Shinkai 6500 
submersibles of JAMSTEC in this area.  These studies have contributed to the evaluation of 
the methane hydrate resource potential in Japan.  

 
The Agency of Natural Resources and Energy, Ministry of Economy, Trade and 

Industry (ANRE/METI) has started the long term national project, MH21, for the research and 
development of natural gas hydrate as natural gas resources since 2001.  AIST attended the 
resource evaluation programme of Arctic onshore hydrate deposits in the Mackenzie Delta in 
2002, cooperated with JNOC (present JOGMEC), USGS and the Geological Survey of 
Canada.  As a part of the MH21, AIST has started the development of a numerical simulator 
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to estimate the methane hydrates dissociation behaviour in sedimentary layers and gas 
production behaviour through a production process at a field scale since FY 2001.  The 
research is necessary to characterize the methane hydrate deposits in the field and examine the 
feasibility of natural gas exploitation from the hydrate deposits in offshore Japan in the future.  
MH21 is conducting the second Arctic onshore hydrate evaluation operation in 2006-2008, in 
the preparative stage of the future offshore gas recovery test from the methane hydrate 
deposits.  METI and JOGMEC announced the resource estimation result of natural gas which 
are fixed within the methane gas hydrate deposits in eastern Nankai Trough forearc basins as 
40 TCF (1.1 trillion cubic meters) in place, based on the exploration activities of MH21, in 
March, 2007.  They estimate about half of the gas hydrate deposits concentrate within sandy 
turbidite formations and make hydrate condensed intervals.  The resource estimation was 
carried out based on the 4,000 km 2D and 2,000 km2 3D seismic data and data from16 
exploration wells through the volumetric method with probability evaluation. 
 
      2.2.2.2.  Scientific Research Activities 

 
MH21 (Research Consortium for Methane Hydrate Resources in Japan), which 

consists of JOGMEC, AIST, ENAA, and many organisations of industry and science, has 
been conducting a long term R&D program of methane hydrate development as fuel resources 
since 2001.  JOGMEC, in collaboration with AIST and other consortium members, conducted 
a systematic drilling campaign of methane hydrate exploration in eastern Nankai Trough with 
the drill ship of JOIDES Resolution from January to May 2004.  Sixteen wells were drilled to 
collect core samples from methane hydrate bearing formations for the measurement of 
physical properties, gas compositions, and reservoir characteristics. The distribution and 
geologic occurrences of methane hydrate were examined by means of well logging and 
frequent coring.  

 
With the core samples from JOIDES Resolution, AIST conducted radiotracer 

experiment in collaboration with Cardiff University to determine the rate of methanogenesis.  
AIST has conducted surface sediment sampling with piston and gravity corers since 2002 
with the cooperation of Hokkaido, Tokyo, Hiroshima and Kochi Universities to reveal the sea 
bottom methane flux distribution in eastern Nankai Trough, by the depth distribution of 
sulphate methane interface which can be easily determined by the geochemical analysis of 
pore water squeezed from surface sediment samples.  These geochemical surveys revealed the 
sulphate methane interface anomaly in the forearc basin areas. 

 
AIST has cooperated with the University of Tokyo and other institutions to investigate 

another focused point of recent Japanese methane hydrate research, the offshore Niigata area, 
since 2004.  Some thermogenic methane hydrates were discovered in the offshore Niigata 
area during the site survey of METI/JOGMEC exploratory drilling during 2003.  University 
of Tokyo and AIST survey group revealed a wide range of development of active gas 
expulsion from the seafloor to the sea water column and extensive development of methane 
gas hydrate in shallow subsurface in the field with acoustic water column profiling and piston 
coring.  JAMSTEC and Kobe University conducted seafloor electromagnetic survey in 2005 
and revealed the large shallow subsurface domains of high resistivity which suggest the 
intensive development of hydrate bearing deposits in the field. 

 
To investigate how microbial methane accumulates and forms the hydrates, AIST 

measured various sediment samples of marine cold seep spots and on-land gas fields for 
specific lipids (pentamethyl icosane and hydroxyl archaeol) to show their validity as 
biomarkers of methanogens, and further applied the method to deep marine sediment samples 
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from the hydrate bearing zone in eastern Nankai Trough to show the presence and activities of 
living methanogens.  Systematic sampling of the hydrate bearing sedimentary sequences was 
also carried out during IODP Expedition 311 with JOIDES Resolution in Cascadia subduction 
complex of Canadian Pacific margin.  The activities of methanogenesis in different 
environment and geological histories of these margins have been measured through the 
cultivation of methanogens within sediment samples using radiotracers to investigate how the 
isotopic composition of microbial methane depend on the environmental conditions, e.g., 
temperature and hydrogen partial pressure. 

 
For the development of a numerical simulator, newly developed subroutines were 

integrated into an existing simulator (FEHM) and sensitivity analyses were conducted, while 
characteristics of the methane hydrate sediment. In the sensitivity analysis, the relative 
permeability and capillary pressure of methane hydrate reservoir was examined in the case of 
the pressure-release method. The two calculation modules, part of a numerical simulator, have 
been developed to predict and evaluate the deformation of methane hydrate strata accurately. 
The one is the module to evaluate the consolidation of strata, which can treat the three phase 
condition, such as frame structure, water and solid of the sediment with methane hydrate, and 
also can treat decomposition as well as reformation of the methane hydrate. The other is the 
module to evaluate permeability of the methane hydrate sediment considering consolidation 
under the formation stresses. The validity of the analytical result of the decomposition 
characteristic and the developed calculation module is verified and evaluated with an existing 
simulator.  

 
As for development of the consolidation module, the simulation of the methane 

hydrate dissociation experiment considering its consolidation was analyzed, and the 
developed verification of the module and the examination for the analytical accuracy 
improvement were carried out. Moreover, the transforming behavior in the methane hydrate 
sediment during the reservoir-depressurization process was examined in the analysis intended 
for the second arctic onshore production test. 

 
In order to improve the permeability evaluation module, a horizontal flow of gas and 

water was mechanically simulated by the radial flow from the center hole of the cylindrical 
specimen toward the outside during the consolidation process under vertical stress. The axial 
pressure corresponded to the underground stress was acquired to the sample, and a series of 
parameter concerning a pressure transforming behavior and permeability change was acquired 
through the integrated experiments of sediment consolidation and fluid permeation. In 
addition to the hydrate saturation given through an analytical examination, the absolute 
permeability was formulated in the methane hydrate accumulative layer as the function of the 
porosity.  

 
For the history matching of the laboratory dissociation experiment, a group of the 

calculation modules that related the newly proposed model were improved and integrated into 
the existing simulator (FEHM), and examinations relate to its transfer to the specific simulator 
were carried out. A numerical model of the field scale targeting the gas production test from 
onshore gas hydrate deposit was constructed. Then the sensitivity analysis of the gas 
production volume through reservoir-depressurization technique with this model was 
conducted for five kinds of relative permeability curves. As a result, the gas productivities 
were clarified with changes of the residual gas saturation and the irreducible water saturation. 
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2.2.3.  Geothermal energy 
 

This section is mainly summarized from the submitted draft of “Japan Country Report 
2006”, part of the International Energy Agency (IEA) Geothermal Energy Annual Report 
2006, by Muraoka and Makino (2007) and a current overview of geothermal energy 
development in Japan by Muraoka (2007). 
 

2.2.3.1. Summary of Geothermal Energy in Japan for 2006-2007 
 

•   The total installed electricity generation capacity of geothermal energy in Japan as of the 
end of March 2006 was 534.24 MWe by eighteen geothermal power stations including the 
companies’ own power plants (Thermal and Nuclear Power Engineering Society, 2007). 

•   The total electricity generation for geothermal energy in Japan during FY2005 (from April 
2005 to March 2006) was 3,228.5 GWh (Thermal and Nuclear Power Engineering 
Society, 2007). 

•   Geothermal energy was approved to be back into the category of “New Energy” by the 
Agency for Natural Resources and Energy (ANRE), the Ministry of Economy, Trade and 
Industry (METI) in 2006.  It will be legally enacted in 2007 and the Japanese geothermal 
power market will soon be revived. 

•  Kusatsu Town, Gunma Prefecture, one of the famous hot spring resort areas, won the 
METI and Ministry of the Environment (MOE) subsidy for the 1 MW hot spring power 
development project (Press release at November 7, 2006). 

•   The New Energy and Industrial Technology Development Organization (NEDO) adopted 
new two fields for the Geothermal Development Promotion Surveys: West Okushiri-cho 
(Hokkaido) and Hachimantai (Iwate), and succeeded in Otari (Nagano). 

•   The Japan International Cooperation Agency (JICA) commenced the Master Plan Study 
for Geothermal Power Development in Indonesia from 2006. 

•   The Institute for Geo-Resources and Environment (GREEN) of the National Institute of 
Advanced Industrial Science and Technology (GSJ/AIST) has published “Atlas of 
Hydrothermal Systems in Japan” and “Geothermal Data Processing Collections for the 
Hohi, Oita and Kyushu Areas, Japan (CD-ROM)”, March 2007. 

 
2.2.3.2. Current Policy on Geothermal Energy in Japan 

 
The Agency for Natural Resources and Energy (ANRE), the Ministry of Economy, 

Trade and Industry (METI), is in charge of Japan's energy policy.  METI states that the 
promotion of the geothermal energy development is extremely important, because it is one of 
the oil alternative energy, and it is clean, a stable power supply by the geothermal power of 
domestic production one that it answers a social request like global environmental problems.  
Therefore, the inducement at the early stage of the geothermal power generation development 
such as private entrepreneurs is aimed at for a potential geothermal power. 

 
 To adjust environmental contribution statistics to the international standard 
“Renewable Energy”, the New Energy Committee of ANRE, METI proposed that the small-
scale hydro and geothermal energy should better be back to the Japanese-specific category 
“New Energy”, March 24, 2006.  This motion was positively discussed in the following two 
time meetings of the Committee and adopted as an express statement, May 26, 2006.  
Probably, this will be legally enacted on “the Special Measures Law for the Promotion of 
Utilization of the New Energy” (so-called New Energy Law), during 2007.  The Japanese 
geothermal power market will soon be revived by this decision. 
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2.2.3.3. Geothermal Exploration and Development in Japan 

 
The New Energy and Industrial Technology Development Organization (NEDO) has 

been undertaking the “Geothermal Development Promotion Survey” since 1980.  This is a 
market promotion project rather than the R&D project.  This is only one ongoing full-scale 
national project in Japan since April 2003.  The purpose of this project is to encourage private 
sectors to develop geothermal power plants by reducing cost, risk and lead-time for 
development.  The surveys have been completed in 57 areas by the end of FY2004.  In FY 
2004, an original scheme of this survey was terminated by the completion of the last one area, 
Kirishima-Eboshi-dake (Kagoshima Prefecture).  NEDO has renovated a concept of this 
survey for more efficient development into the “Middle- to Small-Scale Geothermal 
Development Promotion Survey” since FY2004 where the target for development is smaller 
than 10 MW.  The two areas selected for the surveys FY2006 are considered to have 
potentials suitable for binary power plants smaller than 10 MWe.  Although the capacity is 
rather small, each area has particular characteristics that may promote further utilization of 
geothermal energy in the area.  In the West Okushiri-cho, a promising region is clarified from 
the result of a previous survey.  In Hachimantai, a promising region is clarified from the result 
of a previous survey, too.  In Otari, the area of the second year, two production wells and one 
reinjection well have been drilled.  Geothermal resource was confirmed enough by the 
pumping test (Figure 20).  A step-up to power generation development is expected in this area. 
             

The Japanese government has taken a leading role in the development of geothermal 
energy resources.  The government has introduced a compensation system for geothermal 
developers that provide compensation for interest on bank credits to support developers 
undertaking well drilling, a process that requires a large investment at an early stage.  There 
are two types of subsidies for companies developing power plants, one aimed at the drilling of 
exploration wells, with a subsidy ratio of 50%; and the other for the construction of 
production and reinjection wells, and facilities on the ground, with a subsidy ratio of 20%.  
These systems started in 1983.  Beginning in 2002, binary facilities in geothermal power 
generation systems were rewarded with a subsidy ratio of 30%. 
 

2.2.3.4. Research Activity in Japan  
 

Full-scale national projects for geothermal R&D are no longer ongoing in Japan since 
April 2003.  However, the Geothermal Research Society of Japan still has about 550 members, 
preserving high-level motivation for geothermal R&D.  Research activity is individually 
performed by national universities, national institutes and the private sector using their own 
budgets. 

 
Many researchers who are concerned with hot dry rock systems or enhanced 

geothermal systems are cooperatively participating in the Cooper Basin Project in Australia, 
including those from the Graduate School of Environmental Studies in Tohoku University, 
the Civil Engineering Research Laboratory (CERL) in the Central Research Institute of 
Electric Power Industry (CRIEPI) and the Institute for Geo-Resources and Environment 
(GREEN) in the National Institute of Advanced Industrial Science and Technology (AIST).  
The geo-heat pump system is currently one of the key research issues in Japan that is mainly 
investigated by Tohoku University, the Graduate School of Engineering in Kyushu University, 
the Research Institute of Materials and Resources in Akita University and GREEN, GSJ/AIST.  
Geothermal reservoir engineering is mainly carried out by Kyushu University and GREEN, 
GSJ/AIST.  Geothermal exploration techniques are mainly studied by Tohoku University, 
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Kyushu University, Akita University and GREEN, GSJ/AIST.  Nationwide geothermal 
resource assessments and databases are mainly conducted by GREEN, GSJ/AIST. 
 

2.2.3.5. Research Activity in GREEN, GSJ/AIST 
 

Concerning the renovated NEDO Geothermal Development Promotion Survey, 
construction of a nationwide database and GIS-base geothermal map for the middle- to small-
scale geothermal resources has been conducted by GREEN, GSJ/AIST from FY2005 and its 
proto-type has been completed in FY2006.  The results achieved in this project are shown as a 
first regional permeability map in Japan in Figure 21 (Muraoka et al., 2006), an atlas of 
hydrothermal systems in Japan in Figure 22 (Muraoka et al., 2007), and geothermal data 
processing systems (Shigeno, 2007).  In order to optimize the utilization of underground low-
enthalpy heat at a relatively shallow depth such as the geothermal heat pumps, a study for 
estimation of underground water flow has been conducted.  In this study, the Nobi and Sendai 
plains have been selected as model fields, where temperature logging and numerical modeling 
have been performed.  The same lines of effort have also been made in the Chao-Praya plain 
in Thailand and Red River plain in Vietnam.  Geophysical exploration researchers have 
performed magnetotelluric surveys in Pohang and Jeju Island in Korea in cooperation with 
KIGAM.  The reservoir engineering researchers have continued dynamic reservoir 
evaluations in the operating geothermal fields in Japan in cooperation with geothermal steam 
supplier companies.  The results of the DCGM-VI geothermal database that terminated in 
March 2004 are going to be published as a special issue of the CCOP Technical Bulletin, 
including CD-ROM, in FY2007.  
 

2.2.3.6. International Geothermal Cooperation in Japan 
 

The new third term of the Geothermal Implementing Agreement (GIA) of the 
International Energy Agency (IEA) started from April 2007 and will end in March 2012.  The 
IEA-GIA provides an important framework for wide-ranging international cooperation in 
geothermal R&D, mainly among OECD countries (Figure 23). The R&D activities are 
conducted under Annexes to the GIA, of which there are currently five: Environmental 
Impacts of Geothermal Energy Development (Annex-I), Enhanced Geothermal Systems 
(Annex-III), Deep Geothermal Resources (Annex-IV), Advanced Geothermal Drilling 
Techniques (Annex-VII) and Direct Use of Geothermal Energy (Annex-VIII).  Japan 
participates in Annex-III and Annex-VIII.  The result shown in Figure 24 benefited from 
discussion in Annex-VIII. 

 
NEDO is in charge of the operating agent of the IEA-GIA in Japan.  GREEN, 

GSJ/AIST participates in the IEA-GIA from a technical point of view and is in charge of the 
Japanese representative for the Executive Committee.   

 
The Japan International Cooperation Agency (JICA) has commenced the “Master Plan 

Study for Geothermal Power Development in the Republic of Indonesia” at the request from 
the Indonesian government in 2006 (Figure 25).  Geothermal resource potentials for power 
generation in Indonesia are estimated to be 27,357 MWe, undoubtedly the largest geothermal 
resource country in the world, whereas the installed capacity is still 857 MWe as of 2005, only 
3 % to the total resource potentials.  In addition, Indonesia has declined to a net oil-importing 
country since 2002 and the diversification of the primary energy sources is a necessary issue.  
Particularly, geothermal energy is one of the potential candidates for oil-alternative energy 
sources. 
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The Indonesian government drew up the National Energy Management Blueprint 
2005-2025 where a challenging target 9,500 MWe in the geothermal power capacity was 
planned in the year 2025.  To attain the goal, the Indonesian government launched several 
new policies.  The Geothermal Law was enacted in 2003.  Re-organization of the geothermal 
sector in the government has been made in the end of 2005.  The Master Plan Study for 
Geothermal Power Development in the Republic of Indonesia aims at the systematic support 
to these efforts by the Indonesian government. 

 
The output of the Master Plan Study for Geothermal Power Development in the 

Republic of Indonesia will be a database for systematic assessment of representative 
geothermal fields in Indonesia and a scenario for the systematic geothermal developments.  
The project is scheduled in a relatively short term from March 2006 to September 2008 during 
19 months. 

 
GREEN, GSJ/AIST is technically supporting the Master Plan Study for Geothermal 

Power Development in Indonesia by JICA, including its project formation survey as well as 
ongoing surveys (Figure 25). 

 
The Japan Bank for International Cooperation (JBIC) was established in 1999 in order 

to undertake lending the ODA soft loans to developing countries for their economic and social 
developments. 

 
Recently, JBIC has enthusiastically been conducting the ODA soft loans to geothermal 

developments in Indonesia at the request of the Indonesian government.  For example, JBIC 
decided to lend 5.9 billion Yen for geothermal development in the Lahendong geothermal 
field, Sulawesi in March 2004, decided to lend 20.3 billion Yen for geothermal development 
in the Ulubelu geothermal field, southern Sumatra in March 2005 and decided to lend 1.0 
billion Yen for geothermal development in the Kamojang geothermal field, West Java in 
March 2006.  Likewise, JBIC seems to be going to lend ODA soft loans to geothermal 
developments in Indonesia, almost once a year. 
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Figure 21.  A permeability map of Japan for 
the 1 km skin depth based on the hot 
spring advection model (Muraoka et al., 
2006) drawn with a grid spacing of 0.5 
minute by GMT (Wessel and Smith, 
1998).  The data of 3,627 hot springs are 
used (Kimbara, 2005).  Color contouring 
on the continental side is meaningless. 

Figure 20.  The flow test in the Otari  
geothermal area, Nagano Prefecture, Japan.  
(Muraoka and Makino, 2007). 

Figure 22.  Hot spring discharge temperature contour map (left) and pH contour map (right) 
    from “Atlas of Hydrothermal Systems in Japan” by Muraoka et al. (2007). 
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Figure 24.  The kick-off Workshop for the 
Master Plan Study for Geothermal 
Power Development in Indonesia held 
in Jakarta, Indonesia, May 18, 2006. 

Figure 23.  The 17th Executive Committee of  
the IEA Geothermal Implementing 
Agreement held in Nice, France,  
March 22-23, 2007. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 25.  Travertine terrace in the Sipoholon 
geothermal field, Sumatra, surveyed by the 
Master Plan Study for Geothermal Power 
Development in Indonesia, September 1, 2006. 
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3. GROUNDWATER PROGRAMME 
 

3.1. Summary 
 
Groundwater is widely used for drinking, agricultural and industrial purposes in many 

countries in the world and is of vital importance as a fresh water resource. Groundwater is, 
however, one of the vulnerable resources so that excessive groundwater consumption may 
disturb water balance and water circulation, and may cause serious groundwater problems. 
Much attention should be paid to groundwater condition, even though it can not be easily 
observed from the land surface. 

 
Intensive groundwater pumping together with rapid urban development has caused 

various undesirable groundwater problems in Japan, such as land subsidence, seawater 
intrusion and groundwater pollution. According to laws and regulations, responsible 
authorities have controlled groundwater extraction for over forty years, which has led to rising 
of the groundwater table and cessation of land subsidence in major cities. Recently, the 
dramatically rising groundwater table in downtown Tokyo has been recognized as a new 
groundwater problem which might cause water seepage into subway stations and underground 
shopping arcades. 

 
During these coming six to seven years, the Water Environment Research Group of 

GSJ/AIST intends to apply multi-tracer techniques to study groundwater hydrology of some 
alluvial plains in Japan to elucidate the recharge and discharge regions of water flow systems, 
and publish a series of water environmental maps. We are also carrying out the study of 
groundwater modeling of the Yellow River basin in China and the groundwater survey in 
Chao Phraya basin in Thailand for application of geothermal heat-pumps. 

 
3.2. Annual Review of Technical Programmes/Activities 

 
One of main tasks of the Water Environment Research Group is to publish a series of 

water environmental maps. In this map series, we especially attempt to apply a multi-tracer 
technique to analyze regional groundwater flow systems. The technique is based on the data 
combination of groundwater level, water chemistry, stable isotopes and subsurface ground 
temperature as tracers. Although each tracer has both advantages and disadvantages in water 
flow analysis, application of multiple tracers may compensate for the disadvantages of each 
tracer. 

 
The water environmental maps are provided in compact electronic media (CD-ROM) 

with database of groundwater quality and other hydrological and geological information, 
giving users a hint to solve groundwater problems. Four water environmental maps, entitled 
“Sendai Plain”, “Akita Plain”, “Kanto Plain” and “Nobi Plain” were already published, which 
will be followed by a map of “Chikushi Plain” in 2007 and “Yamagata Basin” in 2008. Figure 
26 shows areas of water environmental maps. In Chikushi Plain map, we purposely added 
some “scientific flavor”, i.e., reference of technical terms, including explanations about 
principal of stable isotope method, theory of temperature profile method, etc. The map may be 
useful for not only local governments and residents but also students who study groundwater 
hydrology. 
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Modeling of groundwater flow in the Yellow River basin, China, in collaboration with 
the China Geological Survey has continued since 2002. In this cooperative study, we intend to 
predict groundwater conditions in the future (ten to twenty years), based on a groundwater 
circulation model through quantification of balance in all aspects including consumption of 
water in human activities. Figure 27 shows an outline of the three-dimensional grid model of 
the Yellow River basin and data layers. 

 
 Promotion of geothermal (ground-coupled) heat-pump systems (See Figure 28) is an 

invaluable solution to reduce the urban heat-island phenomenon in big cities and total CO2 
emission by saving energy and electricity. For cost-effective system designs, it is essentially 
important to get subsurface information such as the temperature profile, groundwater 
condition and flow-rate. Our mission is to construct detailed numerical models of 
groundwater systems for major plains in Japan. For this purpose, measurements of 
temperature profiles in various groundwater observation wells and chemical and isotopic 
analyses of water samples are conducted. The same study is also being carried out in 
Kamphaeng Phet along the Chao-Phraya River, central Thailand, in collaboration with the 
Department of Groundwater Resources, Thailand. 
 

 
Figure 26.  Areas covered by Water Environmental Maps (left) 

and main control window of Sendai Plain Map (right) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27.  Yellow River three-dimensional  
groundwater model. 

Figure 28.  Schematic diagram of geothermal 
    heat-pump system. 
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GEO-ENVIRONMENT SECTOR 
 
4.  COASTAL ZONE ENVIRONMENTAL GEOLOGY PROGRAMME 
 
   4.1.  Summary 
 

The Institute of Geology and Geoinformation, Geological Survey of Japan, AIST, is 
putting its research emphasis on the environmental geological study of the coastal zone, since 
the merger, in May 2004, of the two departments focusing on the land and the ocean.   
 
 4.2. Annual Review of Technical Programmes/Activities 
 
    4.2.1.  Collaborative Research in Asia 
 

1) As parts of a JSPS-VAST bilateral joint research program on “Recent changes and 
human impacts on the coastal zones of the Mekong River delta, Vietnam” (2005-2007), field 
surveys were conducted in the Tra Vinh coast of the Mekong river delta on November 4 to 11, 
2006 and March 15-20, 2007 by the Geological Survey of Japan, AIST and Niigata University 
from Japan and Sub-Institute of Geography of VAST from Vietnam.  Repeat surveys after the 
2005 survey shows clear seasonal changes of coastal morphology and characteristic coastal 
features for depositional and erosional coasts. The last field survey is planned for late October 
2007.  

 
 
 

 

 

 

 

 

 

 

 

 

 
2) Recent publication of a collaborative studies 

The result of a joint study on paleoclimate with the Korea Institute of Geoscience and 
Mineral Resources (KIGAM) using cores taken from the Changjiang (Yangtze) delta was 
published in Palaeo-3 (Yi et al., 2006). The preliminary result of a joint study on Mekong 
river lowlands in Cambodia between GSJ and General Department of Mineral Resources 
(GDMR), Cambodia was also published in Journal of Asian Earth Sciences (Tamura et al., 
2007). A paper on collaboration results on Quaternary environment around the Shandong 
Peninsula in the Yellow Sea between GSJ and Qingdao Institute of Marine Geology, CGS 
also was released in Marine Geology (Liu J. et al., 2007). Other collaborations between GSJ 
and Chinese organizations (First Institute of Oceanography, Ocean University of China, and 
East China Normal University) also had fruitful results (Liu ZX et al., 2007, Wang et al., 
2007, Wei et al., 2007, respectively). 

Figure 30.  Erosional coast, Tra Vinh,  
    Mekong River Delta, Vietnam. 

Figure 29. Field survey at the Tra Vinh 
coast, Mekong River Delta,  Cietnam. 
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3) Seminar and workshop 

Delta seminars and workshops were conducted in Vietnam and Thailand, supported by 
CCOP, GSJ/AIST and local hosts. 

 
Delta Seminar 
      July 5, 2007: Institute of Marine Geology and Geophysics, VAST, in Hanoi, Vietnam 

Workshop (CCOP DelSEA workshop) 
      May 24-25, 2007: CCOP office, Bangkok, Thailand  
 

The seminar and workshop were done as activities of the CCOP DelSEA project and 
IGCP-475 DeltaMAP. The number of total participants was approximately 80 and 12, 
respectively. The next DelSEA workshop on coastal erosion is planned in Bandung, Indonesia 
on December 4-6, 2007, supported by CCOP, GSJ/AIST and the Marine Geology Institute. 
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5.  GEO-HAZARDS PROGRAMME 
 
    5.1.  Summary 

 
The Geological Survey of Japan, AIST is emphasising research on geological hazard 

mitigation studies.  Developing the digital version of hazard maps is our recent activiry.  The 
online version of the Interactive Geological Hazard Map of East and South East Asia was 
launched in July 2007. 

 
  The Geological Survey of Japan, AIST is also pursuing Volcano and Earthquake 

related studies, because of the very high activities of Volcanoes and Earthquakes in the 
Japanese Islands.  The print version of the Geological Map of Kuchinoerabujima Volcano was 
published and the Map of Usu Volcano was revised. 
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Earthquake research in Japan is coordinated by the Headquarters for Earthquake 
Research Promotion (HQERP), a special organization attached to the Ministry of Education, 
Culture, Sports, Science and Technology. Major research organizations under the 
headquarters are the Japan Meteorological Agency (JMA), Geographical Survey Institute 
(GSI), GSJ/AIST, National Research Institute for Earth Science and Disaster Prevention 
(NIED), Hydrographic and Oceanographic Department of Japan Coast Guard (HOD/JCG), 
and various universities. 

 
GSJ/AIST plays an important role in various earthquake research fields. The crustal 

movement, and rupture process of the 2007 Noto Hanto earthquake were studied. Three-
dimensional subsurface structure of Nakagawa Lowland, an urban region in the Kanto plain, 
has been mapped for seismic hazard mitigation. The groundwater monitoring network has 
been maintained in Tokai and Kansai areas. The landslide in Leyte, Philippine, and 2007 
Solomon Island earthquake were studied. Paleoseismological surveys in Myanmar, Andaman 
islands and Indonesia were carried out. 

 
Meteorological Research Institute (MRI) of JMA puts its research priorities on (1) 

Improvement in prediction accuracy for the Tokai earthquakes and (2) Development of 
quantitative detection techniques of magma activity and improvement of volcanic activity 
level. 

 
As for the International collaboration in disaster reduction, the Asian Disaster 

Reduction Center (ADRC) continued its activity through (1) Information sharing, (2) Human 
resource development, and (3) Enhancement of community capabilities. 

 
The Public Works Research Institute (PWRI) carries out multidisciplinary research 

and development for enhancing civil engineering technologies.  As for the international 
activities, PWRI hosts the International Center for Water Hazard and Risk Managenment 
(ICHARM), which was established March 2006, and is the first global center on water related 
hazards and their risk management. 

 
The National Research Institute for Earth Science and Disaster Prevention (NIED) is 

conducting research and development for mitigating disasters caused by earthquakes, 
volcanoes, rainfall, wind, landslides, and snowfall. NIED is carrying out broadband seismic 
observation and research collaboration with Indonesia and Pacific countries (Fiji, Tonga, 
Niue, Australia and USA) for improving Earthquake and Tsunami monitoring systems and 
studying earthquake generation mechanisms. 

 
5.2.   Annual Report of Technical Programmes/Activities 

  
5.2.1.  Activity of the Geological Survey of Japan 

 
5.2.1.1.  Geological Hazard Map 

 
The paper version of the Geological Hazard Map of East and South East Asia was 

published in March 2002 (Kato, et.al, 2002). The maps include volcanic, earthquake, tsunami 
and landslide hazards. The maps show the historical occurrences of the different geological 
hazards in the region. Because of the physical limitation of the maps in paper format, not all 
important geological hazard information can be shown on the maps. Consequently, the 
production of the digital interactive version of the maps was started in the latter part of 2002. 
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The first English version of the Interactive Geological Hazard Map of East and 

Southeast Asia in CD-ROM was published in April 2003. The first Japanese version of the 
same CD-ROM was published in April 2004. The CD-ROM can be used under the Microsoft 
Windows operating system.  The latest version of the interactive map in English was 
published in January 2006 (Figure 31). The online version of the interactive geological hazard 
map, GeoHazardView-online, was finished in April 2007 and was launched in July 2007. The 
URL of GeoHazard View-online is http://riodb.ibase.aist.go.jp/ geohazard/indexe.htm.  The 
main page of the site is shown in Figure 32a and the Interactive Earthquake Hazard Map is 
shown in Figure 32b, showing the July 16, 2007 earthquake epicenter off the coast of Jo-
Chuetsu, Niigata Prefecture, Japan. 

 
The interactive map is run by GeoHazardView, the GIS software developed at the 

Asian Geoinformation Research Group, Geological Survey of Japan, AIST. The main purpose 
of this software is to readily provide information about geological hazards to a wide range of 
users. The software provides a good alternative to viewing geological hazard maps and related 
information in paper format.  It incorporates spatial and a-spatial data that interactively 
present the time, locations, and the areas affected by the occurrence of geological hazards as 
well as related information.   

 
Queries on particular hazard information such as the number of casualties, magnitude 

and location of earthquake epicentres, and names and locations of volcanoes that erupted in a 
particular year can be easily made. Simulations of such particular geological events as the 
spread of volcanic ash during major volcanic eruptions also can be easily shown. Pictures and 
satellite images of volcanoes can also be viewed using the software. 

 
 

 
 

Figure 31.  The 2006 Version of the Interactive Geological Hazard map 
    of East Asia in CD-ROM.
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Figure 32a.  The main page of GeoHazard View-online. 

Figure 32b.  Interactive Earthquake Hazard Map showing the July 16, 2007  
    earthquake epicenter off the coast of Jo-Chuetsu, Niigata Prefecture, Japan. 
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5.2.1.2.  Volcano related studies 
 
Volcanological Studies 

The GSJ/AIST is studying volcanic magmatic activity from a multi-disciplinary 
viewpoint. The eruptive histories of active volcanoes, for example, Tokachi, Tarumai in 
Hokkaido, Haruna and Fuji in Central Japan, Izu-Oshima in Izu Islands were studied with 
radiometric dating techniques and geological mapping. Volcanological maps of 
Kuchinoerabujima Volcano were published and a volcanological map of Usu volcano was 
revised incorporating various information about the recent erpution of 2000 (Figure 33). 

 
 

 
 

 

Figure 33. Volcanological map of Usu Volcano (2nd edition). 
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The cooperation project on volcanoes with the Directorate of Volcanology and 
Geologic Hazard Mitigation, Indonesia was continued. The 3nd CCOP field workshop for 
volcanic hazard mitigation was held in Bandung, Indonesia. The participants visited 
Papandayan, Guntur, and Krakatau volcanoes in west Java (Figure 34). 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
Assessment of volcanic activity was carried out by monitoring ground deformation, 

heat discharge, volcanic gas and the analyses of eruptive materials. Miyakejima volcano 
continues large-scale gas emissions and SO2 flux measurements and volcanic gas composition 
measurements were conducted. Inflation was observed by a continuous GPS network on the 
summit of Kuchinoerabu-jima volcano, Kyushu, in mid-2006, coincident with an increase of 
fumarolic gas discharge and seismic activity.  
 
Reference 
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Remote sensing studies on the 2006 Home Reef submarine volcanic eruptions in Tonga 

Formation of a new island was confirmed by scrutiny of the ASTER (Advanced 
Spaceborne Thermal Emission and Reflection radiometer) images at 18° 59’ 27”S, 174° 46’ 
03” (the Kingdom of Tonga), where the active submarine volcano called Home Reef had been 
recognized. Figure 35 shows the ASTER image of October 4, 2006. No island was recognized 
from the ASTER image of July 25, 2006. 

 
 
 

 

 

 

 

 

Figure 35.  ASTER image 
including the Home Reef 
submarine volcano acquired 
on October 4, 2006. 

Figure 34.  The field excurs-ion to 
Ana Krakatau Volcano in the 3nd 
CCOP field work-shop for 
volcanic hazard mitigation. 
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The island is ellipsoidal with the its long axis running NE-SW. The length of long and 
short axes and the area are about 900m, 600m, and 0.2 km2 each, as of October 4. The 
temperature of the discolored water around the island is 4 centigrade higher at maximum than 
the surrounding seawater. There is a large crater at the center of the island and the observed 
temperature at night on October 28 is higher than that of seawater around the island, 
indicating that the volcanic activity is still going on, or at least continued until quite recently. 

 
An emergency ASTER observation was conducted on November 12, and it found that 

the size of the island is reduced to about two-thirds compared with the previous observation. 
The extent of discolored seawater is also reduced. These facts indicate that the volcanic 
activity is waning. 

 
A new ellipsoidal island and discolored sea water flowing to the Northeast and the 

East are shown. This is a visible to near infrared image, and the color is different from the 
image by naked eyes. 

 
5.2.1.3.  Earthquake related studies 

 
Coastal movement associated with the 2007 Noto Hanto earthquake estimated fromuplifted 
and subsided intertidal organisms 
 

The 2007 Noto Hanto earthquake caused vertical crustal movement along the 
northwestern coast of the Noto Peninsula, central Japan. We promptly estimated the pattern 
and amount of coseismic coastal movement by using uplifted and subsided intertidal sessile 
organisms. Our observations show a 20-km-wide asymmetric surficial deformation above and 
across the south-dipping source fault, with a steep north-facing frontal limb and gentle south-
facing back limb. The maximum uplift was ~40 cm at the crest. Our forward modeling 
suggests that the south-dipping source fault is buried at a depth of ~2 km and that 1.2 m slip 
on that fault yields the best fit to our surface observation. Our results show that traditional 
field mapping should be combined with modern instrumental observations such as GPS and 
InSAR for the most effective and reliable estimate of spatio-temporal crustal movement 
associated with large earthquakes. 
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Figure 37.  Surface deformation due to our best-fit fault model (Awata et al, 2007).  
Blue rectangle shows surface projection of the south-dipping source fault that is buried  
at a depth of 2 km. Contour interval is 10 cm. 

Figure 36. Coseismic vertical coastal movements. Different symbols indicate 
different biomarkers. Dashed line denotes deformation along the coastline 
calculated from our best-fit fault model shown in Figure 37.  
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Rupture process of the 2007 Noto Hanto earthquake 
The rupture process of the 2007 Noto Hanto earthquake was inferred from strong 

motion data. Inversion analysis revealed that the overall rupture finished within 6 s, and the 
seismic moment of this earthquake was estimated to be 1.1 x 1019 Nm (Mw 6.6). Two areas of 
large slip and stress drop (asperities) were inferred on a fault plane. The maximum stress drop 
calculated from the derived slip distribution exceeded ~16 MPa for the major asperity, and the 
minor asperity has a similar maximum value. An area of negative stress drop,corresponding to 
the distribution of small slip, expanded between the two asperities. The size of the asperities 
is less than 10 km, and comparative to that of fault segmentation revealed from seismic 
profiling. This suggests that the source region is finely segmented, which is related to the fact 
that the Noto region does not have large earthquakes. 
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Coulomb stresses imparted by the 2007 Noto Hanto earthquake 
The well-recorded aftershocks and well-determined source model of the Noto Hanto 

earthquake provide an excellent opportunity to examine earthquake triggering associated with 
a blind thrust event. The aftershock zone rapidly expanded into a “butterfly pattern” predicted 
by static Coulomb stress transfer. We found that abundant aftershocks have been occurring 
where the static Coulomb stress increased by more than 0.5 bars, while few shocks occurred 
in the stress shadow calculated to extend northwest and southeast of the Noto Hanto rupture. 
To explore the three-dimensional distribution of the observed aftershocks and calculated 
stress imparted by the mainshock, we further resolved Coulomb stress changes on nodal 
planes of all aftershocks for which focal mechanisms are available. About 80% of the possible 
faults associated with the moderate-sized aftershocks were calculated to have been brought 
closer to failure by the mainshock; the correlation is best for low apparent fault friction. We 
interpret that most of the aftershocks struck on the steeply-dipping source fault and on a 
conjugate northwest-dipping reverse fault contiguous with the source fault. Since we found 
the Coulomb hypothesis works well in the Noto Hanto sequence, we computed stress changes 
on the nearby active faults. Although the calculated stress changes are negligible on the major 
faults south of the Noto Peninsula, several short active faults near the epicentral area are 
calculated to have been brought several bars closer to failure. Thus, the probability of strong 
shaking in and around the epicentral area might be still high due to stress transfer to the 
adjacent faults by a short blind thrust fault.  

Figure 38. Total slip on the fault of  
    the 2007 Noto Hanto earthquake,  
 Estimated from strong-motion data 

(Horikawa et al, 2007).  
Contour interval is 20 cm. 
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Retrospective forecastability of the 2007 Noto Hanto earthquake 
The Noto Hanto earthquake struck one of the lowest probability regions in the national 

seismic hazard map of Japan. To contribute to future revisions of the hazard map, we attempt 
to retrospectively forecast the 2007 earthquake on the basis of active tectonics. Sonic 
prospecting profiles of active faulting and the absence of an onshore fault could have limited 
the potential rupture length to 12-15 km, similar to the 2007 source. Empirical relationships 
between magnitude and fault length would have given us MJMA = 6.6-6.8 and Mw = 6.3-6.4. 
One of the marine terraces emerged in 120-130 ka that gently inclines to the south reaches an 
altitude of ~50 m, and so yields ~0.4 mm/yr uplift rate. Coseismic uplift in 2007 indeed 
showed the same trend with a maximum 40 cm movement, which implies the repeatability of 
2007-type events. Mw-displacement empirical relationships and the example of recent blind 
fault events around the globe suggest that the conceivable maximum coseismic uplift of such 
Mw = 6.3-6.4 shocks is 40-80 cm. Together with the uplift rate, we would have obtained an 
average recurrence interval of 1000-2000 years, and thus 1.5-3.0 % time-independent Poisson 
probability for 30 years. Thus we believe the Noto Hanto source would have been better 
evaluated and identified if we had taken into account not only major active faults, but active 
tectonics and their associated scale and rate.  
 
Reference 

Toda, S. and Y. Awata (2007) Can we retrospectively forecast the 25 March 2007 Mj=6.9 Noto Hanto, Japan, 
earthquake?, Earth, Planets, Space, submitted. 

 
 

Figure 39.  Aftershocks of 
the Noto Hanto 
earthquake from the JMA 
catalog superimposed on 
coseismic Coulomb stress 
changes on thrust faults at 
a depth of 10 km, 
assuming an apparent 
friction coefficient of 0.4 
(Toda, 2007). The white 
rectangular indicates the 
map projection of the 
mainshock source fault 
which dips 60° to the 
southeast. The star is the 
epicenter determined by 
the Japan Meteorological 
Agency (JMA). 
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Site amplification and strong ground motion of the 2007 Noto Hanto earthquake estimated 
from aftershock observation 

Site amplifications in the lowlands most affected by the 2007 Noto Hanto earthquake, 
Anamizu, Wajima and Monzen, are examined using aftershock records observed at eight 
temporary seismic stations installed just after the mainshock and at two K-NET stations. 
Predominant frequencies of spectral ratios of alluvium sites to rock sites in Anamizu and 
Wajima are around 1 Hz. A source model composed of two asperities reproduces well the 
ground motions of the mainshock using an empirical Green’s function method. Seismic 
moment of the asperities are 3.76×1018 Nm and 2.21×1018 Nm. Peak ground velocity (PGV) 
at alluvium sites of our array stations during the mainshock are estimated at 50-110 cm/s for 
Anamizu, around 60-70 cm/s for Wajima, and around 70-110 cm/s for Monzen.  
 
Reference 

Yoshimi et al (2007) Site amplification and strong ground motion of the 2007 Noto Hanto earthquake estimated 
from aftershock observation, Earth, Planets, Space, submitted. 

Figure 40. Deformation profiles of coseismic vertical displacement of the 2007 event (blue) 
and the former shorelines of the M1 terrace (orange) along the coastline that crosses the 
2007 source fault (Toda and Awata, 2007). Coseismic deformation due to the 2007 event 
is calculated from a source fault model by Awata et al. (2007) that are denoted by red 
text and red lines. Note that the marine terrace M1 shows the similar deformation pattern 
inclining to the south. 
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Groundwater level changes associated with the 2007 Noto Hanto earthquake 

 
GSJ/AIST has been monitoring groundwater using the observation network composed 

of 38 stations in and around the Kinki and Tokai districts for earthquake prediction research. 
The epicentral distance of the 2007 Noto Hanto earthquake to the nearest observation well is 
about 100 km and that to the farthest is about 400 km. At many wells, we detected changes in 
groundwater level related to the Noto Hanto earthquake. Most of them were changes in the 
short-term (oscillation) and/or long-term trend. There were a few step-like changes. The 
coseismic static volumetric strain changes calculated from the fault model ranged between 10-

9 and 10-10 at most of the observation stations. Therefore those observed groundwater changes 
were probably caused by the ground shaking. We compared the coseismic groundwater level 
changes observed for the Noto Hanto earthquake with those for the recent five large 
earthquakes, and found characteristic effects of the ground shaking on the groundwater level 
at each of the observation stations.  
 
Reference 

Itaba, S. et al. (2007) Groundwater level changes associated with the 2007 Noto Hanto earthquake, Earth, 
Planets, Space, submitted.  

   
 

 

 

 

 

 

 

 

 

 

 

Figure 42.  Coseismic groundwater 
level changes in response to the 
2007 Noto Hanto earthquake 
(Itaba et al., 2007). Contours 
denote the coseismic volumetric 
strain changes calculated from 
the fault model of Awata et al. 
(2007). 
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Figure 41.  (Left) Location of 8 temporary observation stations (red triangles) and  
      (right) observed ground motions during aftershocks. From Yoshimi et al. (2007).  
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New stations for Groundwater Monitoring 
GSJ/AIST has a network composed of about 40 groundwater observation stations in 

and around the Tokai and Kansai areas. This is one of the most well-equipped groundwater 
observation networks for earthquake prediction research in the world. Based on the pre-slip 
model of the impending Tokai Earthquake in the Suruga Trough and the assumption that 
groundwater level changes are proportional to volumetric strain changes, it is found that our 
network has a capability of detecting pre-seismic groundwater level changes. This pre-slip is 
an aseismic slow slip in and around the focal region expected to start a few days before the 
main shock.  These groundwater data can be accessed from http://www.aist.go.jp/RIODB/ 
gxwell/GSJ_E/index.shtml. 

 
We have started constructing a new observation network in and around the Shikoku 

and Kii Peninsula since 2006.  In 2007 we have constructed two new stations and started 
monitoring groundwater and borehole strain at Hongu and Kumano in the southern part of the 
Kii Peninsula, which is near the epicenters of the 1944 Tonankai and 1946 Nankai 
earthquakes (Figure 43). The 30, 200 and 600 m-depth wells are constructed in one 
observation station. Groundwater level and temperature are observed at each well.  Crustal 
strain and tilt are also observed by a multi-component borehole strain-meter and borehole tilt-
meter installed at the bottom of the 600 m-depth well. We expect to observe groundwater 
changes related to crustal deformation associated with transient slow slips, preslips and main 
shocks for Tonankai and Nankai earthquakes.  During the period from 2007 to 2008, we will 
construct other ten stations like this. 
 

. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

The water injection experiment has been repeatedly conducted in the southwestern end 
of the Nojima fault, which is the earthquake fault of the 1995 Hyogoken-Nanbu earthquake or 
Kobe earthquake. The motivation of this experiment is to detect the healing of the fault.  In 
the observation site, there are three boreholes (1800-m, 800-m and 500-m depths) (Figure 44).  
Through these water injection experiments, we have been estimating the permeability of the 
rock between the 1800-m and 800-m boreholes.  In 2006, the fifth experiment was conducted.  
The results show that permeability of the fault zone decreased from 1997 to 2003, which is 
considered to indicate the healing of the fault zone.  However such decrease has stopped since 
2003.  It seems to mean the healing was finished by 2003.  In other words, the results show 
that it took only eight years to finish the healing of this fault zone. 

Figure 43.  Location and structure of the new wells. 
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Paleoseismological Research along Nankai Trough 

Paleoseismological surveys conducted by Geological Survey of Japan found a series 
of tsunami deposits attributed to historical earthquakes from the Pacific coast of central Japan 
(Figure 45). Radiocarbon dating and old documents indicated that these deposits were formed 
by AD 1498, 1605, 1707 and 1854 tsunamis that occurred along the eastern part of the Nankai 
Trough (Komatsubara and Fujiwara, 2007).  

 
The surveys confirmed the coseismic subsidence of coastal lowland in central Japan. 

Study area is close to eastern end of the Nankai Trough, where the Philippine Sea plate 
subducts to overriding Honshu Island. The field survey found the deposits suggesting rapid 
subsidence of the coastal marsh. They consist of alternation of peat accumulated in marsh and 
light-colored mud layers formed underwater (Figure 46). Radiocarbon dating and volcanic ash 
layers indicate that at least five subsidence events occurred in the past 1,500 years.  
 
Reference 

Komatsubara, J. and Fujiwara, O. (2007) Overview of Holocene tsunami deposits along the Nankai, Suruga, 
and Sagami Troughs, southwest Japan. Pure and Applied Geophysics, 164, 493-507.  

 
 

 
 
 
 

 
 
 
 
 
 
 

Figure 44.  Location of the observation site for the water injection experiment. 
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Guinsaugon landslide in Leyte, Philippines 
A gravity survey was conducted in Guinsaugon, St. Bernard, Southern Leyte, 

Philippines, to determine the subsurface structure of the Leyte segment of the Philippine Fault 
Zone (PFZ), where a massive landslide killed 1,119 villagers on 17 February 2006. The 
landslide started on top of a 780 m ridge associated with the PFZ. Build-up of pore pressure in 
the slope due to saturation and possible earthquake-triggered ground shaking along the PFZ, 
may have initiated the landslide. A 2-D structure using homogeneous density models was 
applied to interpret the gravity anomalies in the Guinsaugon landslide. The most suitable 
model depicts a deep, narrow graben filled with low-density sediments. The graben is 1.5 km 
wide, 2 km deep, and has a density contrast of -0.4 g/cm3. The western boundary of the 
graben is steep and coincides with the terminus (southern) Leyte segment of the PFZ. The 
existence of a deep-seated seismically active fault at the foot of the steep slopes and the soft 
sediments in the narrow graben are important factors in understanding the trigger and failure 
mechanisms of the landslide and in the assessment of hazards and risks due to landslides and 
earthquakes.  

 
 

Figure 45. (Left) Tsunami deposits 
correlated with historical earthquakes 
along the Nankai Trough (Komatsubara 
and Fujiwara, 2007). 

Figure 46. (Right) Mud layer 
indicating a rapid subsidence of 
peaty marsh. Rapid change 
from peat to mud layer 
indicates decrease of plant 
productivity due to the 
submergence of the marsh. 
Gradual change from mud to 
peat layer shows subsequent 
burial of the lagoon and 
recovery of vegetation. 
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Figure 47. Location of gravity stations in the Guinsaugon landslide area on a topographic map 
generated from an SRTM-3 image (http://www2.jpl. nasa.gov/srtm/). The black circles and 
open squares show stations within and adjacent to the landslide area, respectively. The trace 
of the Philippine Fault Zone was determined from the SRTM-3 image and field mapping, 
while the outline of the landslide was obtained from GPS measurements (within the 
depositional and source areas) and a NASA image from ASTER data 
(http://earthobservatory.nasa.gov/Newsroom/NewImages/images.php3?img_id=17203). 
The yellow box in the inset (JERS-1 SAR image by ERSDAC) indicates the location of the 
surveyed area in Leyte Island. The cross section (N70°E orientation) is used for a gravity 
analysis. 

Figure 48. Model calculations. (a) Observed 
and calculated gravity anomalies. Red dots 
represent observed gravity anomalies in 
Guinsaugon. Dotted, solid and dashed 
curves show gravity anomalies caused by 
the graben with homogeneous density 
contrasts -0.3 g/cm3, -0.4g/cm3 and -
0.5g/cm3. The relative position of 
Guinsaugon is indicated. (b) Graben 
models of the subsurface in the 
Guinsaugon. 
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In-situ stress measurements at a large inland fault in south China 
GSJ/AIST and Institute of Geology, China Earthquake Administration are carrying out 

cooperative activities on in-situ stress measurement along the Anninghe-Zemuhe fault system, 
south China in 2007. This fault system has a large slip rate of about 10 mm/year from 
geological observations. The Anninghe fault segment in the fault system is considered to have 
potential of large earthquake with magnitude between 7.0 and 7.5, while the Zemuhe fault 
segment had already broken in 1850, from historical seismicity records.  The objective of the 
present cooperation is to understand stress state and earthquake potential along the Anninghe-
Zemuhe fault zone through in-situ stress orientation measurements in 10 shallow (about 20 m 
deep) boreholes with a newly developed method by GSJ and numerical modeling. 

  
Observed principal stress orientations shown in Figure 49 are distributed between 

NWN-SES and NW-SE, being consistent with nearby GPS observations. Further, the stress 
orientations seem to be favorable to slip on the Anninghe fault segment, while those are 
unfavorable in the Zemuhe fault segment. We plan to quantitatively estimate stress 
distribution along the fault system in the next step. 
      
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2007 Solomon Islands earthquake 
The field survey of the April 1, 2007 Solomon Islands earthquake (Mw 8.1) was 

conducted by Hokkaido University, Geological Survey of Japan, University of Tokyo, Asia 
Disaster Reduction Center and Kent University. The survey indicates that the tsunami heights 
were about 4 m with the maximum of 8.5 m on Simbo Island and 7.6 m on Gizo Island. 
Coseismic coastal uplift as large as 3.3 m was measured on Ranongga Island, while other 
islands (Gizo, Simbo, Vella Lavella and Kilimbangara Is.) were subsided up to 1 m.  

 
 

Figure 49.  Observed principal stress 
orientations around Anninghe-
Zemuhe fault system.  A right panel 
shows a position of the fault system. 
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Paleoseismological Survey in Myanmar 
The Sunda Trench, source of giant the 2004 Sumatra-Andaman earthquake, extends 

northward as the Arakan Trench (Figure 51A). In 2006 and 2007, Geological Survey of Japan 
(GSJ) together with Myanmar Earthquake Committee (MEC) conducted paleoseismological 
surveys along the Rakhine coast of Myanmar which is facing with the Arakan Trench. 
Surveys were aimed to find out geological and geomorphological evidence of past 
earthquakes. Several flights of coastal terraces with three emerged steps were investigated 
along ~ 50 km long Phayonkar Island coasts, Sittway city. Dating coral fossils reveal three 
uplift events occurred in the past three thousands years. The lower steps of the Phayonkar 
island terraces were uplifted in 1600-1800AD (Figure 51B, C and D). It is well matched with 
the 1762 Bengal earthquake, and coastal uplifts were recorded in the old documents. Based on 
these facts, we interpret that the lower terrace were uplift evidence due to the 1762 event. 
Elevations and ages of Phayonkar island coastal terraces also suggest maximum uplift rate of 
~2-4 mm/yr and landward crustal tilting along the Rakhine coast of Myanmar. 
 
 
 
 
 

Figure 50.  
(top) Distribution of measured tsunami heights and damage picture on Gizo island.   
(bottom) Distribution of measured coastal uplift and subsidence and inferred source fault 

(red rectangle). Picture shows the uplifted coral reef on Ranongga Island.  
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Paleoseismological surveys in Andaman Islands 
At the time of 2004 Sumatra-Andaman earthquake, the northern Andaman Islands 

have uplifted by more than a meter, as indicated by raised coral microatoll, while the southern 
Andaman Islands have subsided. Geological Survey of Japan, jointly with University of 
Tokyo, Indian Institute of Technology and Geological Survey of India, conducted field 
surveys in the Andaman Islands, which revealed that the uplift in the northwestern part of 
Andaman Islands was as about 1.3 m (Kayanne et al., 2007). More recent paleoseismological 
surveys have found evidence of similar uplift and subsidence in the past, indicating that the 
2004 earthquake was not the first earthquake of this type. 

 
Reference 

Kayanne, H., Y. Ikeda, T. Echigo, M. Shishikura, T. Kamataki, K. Satake, J.N. Malik, S.R. Basir, G.K. 
Chakrabortty, and A.K. Ghosh Roy (2007). Coseismic and postseismic creep in the Andaman Islands 
associated with the 2004 Sumatra-Andaman earthquake, Geophys. Res. Lett., 34, L01310, 
doi:10.1029/2006GL028200. 

 
 

Figure 51. A) General tectonic setting of Sunda and Arakan trench showing 
paleoseismological survey area done by Geological Survey of Japan (Large rectangle 
box); B) Elevations of collected coral fossil with calibrated calendar ages from marine 
terraces. Note that three age ranges correspond three emerged steps and the lower steps 
of west Phayonkar island terrace show a good match in age with the documented 
earthquake, the 1762 Bengal Earthquake; C) Photograph of coral fossil exposure 
referring a possible evidence of the uplift due to the 1762 Bengal Earthquake; and D) 
Profile of the west Phyonkar island marine terrace, WP1-6 are collected coral fossil, 
elevations and ages are described in Figure B.  
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Paleoseismological Surveys in Indonesia 
Large tsunamis associated with subduction-zone earthquakes occurred repeatedly 

along the Sunda megathrust before the 2004 and 2005 tsunamis, though their recurrence 
interval and source are still obscure. To clarify the tsunami history, GSJ/AIST conducted 
fieldwork on the islands off Sumatra. On Simeulue Island, in addition to tsunami deposits 
from the 2004 and 2005 earthquakes, paleotsunami deposits are also found. They are layers 
composed of very fine to coarse sands with bioclasts of corals, calcareous algae and mollusks, 
and laterally continuous in inter-ridge muddy sediments. Coral boulder lying on the tsunami is 
used for dating, and yielded an age consistent with 1861 earthquake (M 8.5) that occurred 
near Simeulue and Nias islands. On Nias Island, an overturned coral boulder lying behind a 
sandy spit also provided an age consistent with the 1861 earthquake. It is suggested that this 
coral was broken off and left on coast by the 1861 tsunami. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference 

Briggs, R.W., K. Sieh, A.J. Meltzner, D. Natawidjaja, J. Galetzka, B. Suwargadi, Y. Hsu, M. Simons, N. Hananto, 
I. Suprihanto, D. Prayudi, J. Avouac, L. Prawirodirdjo, Y. Bock (2006) Deformation and slip along the Sunda 
megathrust in the great 2005 Nias-Simeulue earthquake, Science 311, 1897–1901. 

Figure 52.(right) Distribution 
of coseismic sea-level changes 
associated with the 2004 
Sumatra-Andaman earthquake 
(Kayanne et al., 2007).  (top 
left) In the north, in North Reef 
Island, coral microatolls 
indicate coseismic uplift (> 1 
m). (bottom left) In the south, 
near Port Blair, coseismic 
subsidence of nearly 1 m seems 
to have repeated in the past.  

Figure 53.  (left) Regional map of ruptures along Sunda megathrust (after Briggs et al., 2006).  
(right) Paleotsunami deposit in south Simeulue Island. 
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Urban Geology Contributing to Seismic Hazard Mitigation   
In order to contribute to the seismic hazard mitigation and utilisation of underground 

water resources, GSJ/AIST has been performing an urban geology project to construct precise 
geological and geophysical structural models of the Kanto Plain. For incised-valley fill 
deposits in the Tokyo and Nakagawa Lowlands, we have conducted borehole survey and 
logging at 10 sites, geological analysis and 14C dating for core samples from 16 sites, 
construction of borehole database (18,000 point data collected from the municipalities and 
public service corporations), 4-km-long shallow seismic profiling, microtremor measurements 
at 150 sites, and natural earthquake observation at 6 sites. Integrating these data, we 
reconstructed 3D geography and depositional environmental change of the incised valleys, 
and also visualised physical properties of the incised-valley fill deposits (Fig. 54). A 
numerical geophysical model was constructed for the incised valley beneath the Nakagawa 
Lowland and the validity of the model has been examined by natural earthquakes recorded at 
12 observation sites. We also have revealed that quick clay is widely distributed in the delta 
system buried under the Nakagawa Lowland. The distribution of quick clay seems to be 
closely related to the severe damage caused by the 1923 Kanto earthquake. 

 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
5.2.2.  Activity of the Meteorological Research Institute (MRI) 

<http://www.mri-jma.go.jp/Welcome.html> 

 
The MRI, affiliated to the Japan Meteorological Agency (JMA), conducts research on 

meteorology, geophysics, oceanography, and geochemistry.  We have been continuing two 
priority five-year research projects in seismology and volcanology: Project 1) Improvement in 
prediction accuracy about the Tokai earthquake and research on the preparation process of To-
nankai and Nankai earthquakes, and Project 2) Development of quantitative detection 
techniques of magma activity and improvement in evaluation of volcanic activity. 

Figure 54 a: reconstructed 3D geography of incised valleys in Tokyo and Nakagawa 
Lowlands, b: cross-sections of the Nakagawa Lowland; reconstructed change of 
sedimentary systems (top) and image of N-value distribution (bottom), c: 3D view of the 
estuary environment about 10,000 years ago.   
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We started the Project 1 from April 2004. It aims at improving reliability for predicting 

the impending Tokai earthquake, and at improving functions for monitoring anticipated 
processes leading to the impending To-nankai and Nankai earthquakes.  

 
We have been carrying out development of a method on numerical simulation of 

cycles of great earthquakes occurrence process along the Nankai trough; we have confirmed 
that determination of the rupture initiation point should greatly relate to the interface shape of 
the concerned plate as well as the state of distribution of friction parameters on the interface 
(Takayama et al., 2007). 

 
Observations of small earthquakes by ocean bottom seismographs were conducted in 

two areas, southeast off Kii peninsula and off Cape Shiono-misaki, in order to obtain 
information on precise structure of the concerned plate (Yamazaki et al., 2007); the 
observation in the former aimed to obtain feature of aftershocks of the 2004 Mj7.4 earthquake 
as well; we found some features of them such as several clusters of aftershocks (Yamazaki et 
al., 2006) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We have been continuing to develop a system to measure changes in distance of 

hundreds-meter-scale by a laser technique (Figure 55.  Katsumata and Yamamoto, 2007).  The 
system, designed to observe slow slip events in the Tokai and the surrounding areas, was 
installed in Shizuoka prefecture in the central region of Japan.  

 
Seismic signals are being produced by an Accurately Controlled Routinely Operated 

Signal System (ACROSS) newly installed in Shizuoka prefecture in order to develop a new 
observation technique for monitoring temporal changes of physical properties on the 
interfaces between the Philippine Sea plate and the continental plate; we analyzed one month 
data observed by seismometers around the area and confirmed that we should be able to 
identify signals transmitted from the ACROSS (Figure 56.  Yoshida et al., 2007). 
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We started the Project 2 from April 2006 considering that we should properly monitor 
the latest states of volcanic activities, and should provide information on them swiftly to 
disaster prevention organs, and that those actions are essential for proper measures taken to 
prevent disasters that might be caused by volcanic activities. The Project aims at developing a 
method for proper evaluation of volcanic activity status based on crustal deformation 
observations (Fig.57; Takagi, 2007) through modeling elaborate magma supply systems of 
major volcanoes including Izu-Oshima volcano, and at developing a method for evaluation of 
volcanic activities through establishing scenarios about magma ascending. 

 
Considering international cooperation, the research using data from strain-meters in 

Japan was continued (Fig.58 and Fig.59; Yoshida 2007) on the tsunami caused by the great 
Sumatra-Andaman Earthquake on December 26, 2004; we have confirmed that source 
processes of the earthquake were well analyzed by the data of the JMA’s network of strain-
meters.  

In addition, MRI hosted a researcher from Indonesia in June 2007 in order to assist 
him to develop the local Magnitude equation for local Tsunami warning system.  

 
Furthermore, in April 2007, MRI dispatched a researcher to the Japan International 

Cooperation Agency (JICA) training course for Disaster Risk Management Technology on 
Volcanic Eruptions; there were trainees coming from Indonesia, Philippines, Colombia and 
Cameroon on the course. 
 
References: 

Katsumata and Yamamoto (2007) Data analysis of laser-interferometer and wavelength sweep control, Japan 
Geoscience Union (JGU) Meeting 2007, S147-002. 

Takagi (2007) Observations of crustal deformation on Izu-Oshima volcano and magma supply system, Technical 
Reports of MRI, in preparation. 

Takayama et al. (2007) The effect of the plate configuration on the simulation of great earthquakes along the 
Nankai trough, JGU Meeting 2007, S143-012. 

Yamazaki et al. (2006) Aftershock observations of the 2004 off the Kii Peninsula earthquake by using ocean 
bottom seismograph (2), JGU Meeting 2006, S110-P008. 

Yamazaki et al. (2007) Seismic activity around the Nankai Trough axis south off the Kii Peninsula, JGU Meeting 
2007, S144-P011. 

Yoshida (2007) Kuril Island earthquakes viewing from strainmeters, JGU Meeting 2007, S151-P002. 
Yoshida et al. (2007) Seismic ACROSS transmitter installed at Morimachi, JGU Meeting 2007, S231-P005. 
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5.2.3.  Activity Report of Asian Disaster Reduction Center (ADRC) 

 
The Asian Disaster Reduction Center was established in Kobe in July 1998, with a 

mandate to facilitate multinational cooperation for disaster reduction in the Asian region. 
Along with 25 member countries, ADRC pursues activities leading to further prosperity and 
safe, peaceful, and comfortable lives in Asia. 

 
ADRC also addresses issues of concern related to disaster reduction from a global 

perspective, in cooperation with international organizations and initiatives, such as the 
International Strategy for Disaster Reduction（UN/ISDR）, the United Nations Office for the 
Coordination of Humanitarian Affairs (UN/OCHA) , the United Nations University (UNU), 
UNESCO, the United Nations Development Program (UNDP), the United Nations Economic 
and Social Commission for Asia and the Pacific （UN/ESCAP）, World Meteorological 
Organization (WMO), and the World Health Organization Regional Office for the Western 
Pacific (WHO/WPRO). 

 
  The Asian Disaster Reduction Center consists of 25 member countries in the Asian 

region, 5 advisor countries and one observer organization.   
 

 Member Countries (25): 
Armenia, Bangladesh, Cambodia, China, India, Indonesia, Japan, Kazakhstan, Republic 
of Korea, Kyrgyz, Lao People’s Democratic Republic, Malaysia, Mongolia, Myanmar, 
Nepal, Pakistan, Papua New Guinea, Philippines,  Russian Federation, Singapore, Sri 
Lanka, Tajikistan, Thailand, Uzbekistan and Viet Nam. 
     

 Advisor Countries (5): 
Australia, France, New Zealand, Switzerland and United States of America. 
 
 Observer (1):  

         Asian Disaster Preparedness Center (ADPC) 
 

ADRC activities are as follows: 
 
Information Sharing “Learning from Disasters, Benefiting from Information” 
 
1. Provision of Disaster Information 
 
 
 
 
 
 
 
 
 
 
 

Figure 60.  An example of Disaster    
    Information Top page of ADRC’s HP   
    http://www.adrc.or.jp/ 
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2. Promotion of GLobal unique disaster IDEntifier (GLIDE) number 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Promotion of Sentinel Asia  

 
Disaster Management Support System utilizing earth observation satellite data in the 

Asia-Pacific Region. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
4. Organizing International Meetings 
    ・3rd Public Symposium on Progress towards Hyogo Framework for Action 

・Public Forum “Winning Against Disasters” 
・International Forum on Tsunami and Earthquake 
・Asian Conference on Disaster Reduction 2007 (Astana, Kazakhstan) 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 61.  Top page of GLIDE  
http://glidenumber.net/ 

Figure 62.  Top page of Sentinel Asia 
http://dmss.tksc.jaxa.jp/sentinel/ 

Figure 63. International Forum on  
Tsunami and Earthquake.

Figure 64. Asian Conference on  
Disaster Reduction 2007. 
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Human Resource Development: Disaster Reduction begins with Capacity Building 
 
1. Organizing Seminars, Workshops & Trainings on Disaster Reduction 

・JICA’s Trainer’s training for the Disaster Mitigation Training Project 
・2006 Disaster Management Training Course for Central Asia and the Caucasus 
・JICA Training Course “Disaster Prevention Education in Schools” 
・JICA’s Training for Top Officials of Turkish Municipalities 
・Disaster Mitigation Management Course for the Youth in Central Asia and the 
    Caucasus 2006 
・JICA Seminar on Disaster Management 2006 
・JICA Seminar on Iran Earthquake Disaster Management 2006 
・JICA Training “Disaster Coordination Training for Istanbul” 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Program for Inviting Visiting Researchers from Member Countries 

4 Visiting Researchers in one year from Member Countries in Asia 
・Jan.—April, 2006     Armenia 
・March—June, 2006  Sri Lanka 
・July—Dec., 2006      Republic of Korea (another person cancelled) 
・Jan.—July, 2007       Mongolia 
・Jan.—July, 2007       Thailand 

 
Building Community Capabilities: Community Involvement is a Key to Effective Disaster 
Reduction 
 
1. Development and Dissemination of Tools for Encouraging Community Involvement 

・Study Tour of Disaster Hazard Mitigation Project for Kyrgyz Republic. 
・Seminar “Knowledge, Education and Training for Earthquake Disaster Awareness and 

Preparedness in Arumenia”. 
  ・Development of a web-based GLIDE associated disaster database in the Phillipinnes. 

・Enhancing Natural Disaster Education in Schools in the Galle District, Sri Lanka. 
・Formulation of Disaster Education Program 2006 for the Children in Tsunami Affected 

Countries. 

 

Figure 65. 2006 Disaster Management 
Training  Course for Central Asia 
and the Caucasus. 

Figure 66. JICA Seminar on Disaster 
Management 2006. 
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2. Promotion of Asian Disaster Reduction and Response Network (ADRRN) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Field Survey on Disaster Damage 

・Investigation on Disaster of Jawa Earthquake in Indonesia 
・Investigation on Tsunami Disaster at South Jawa coast of Indonesia 
・Investigation on Liquid Mud Disaster at Mt. Mayon in the Philippines 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 67.  Study Tour of Disaster Hazard 
Mitigation Project for Kyrgyz Republic. 

Figure 68. Enhancing Natural Disaster 
Education in Schools in the Galle District,  
Sri Lanka. 

Figure 69. The ADRRN Regional Workshop 
in Bangkok, Thailand 

 

Figure 70. Investigation on 
Disaster of Jawa 
Earthquake in Indonesia. 

 

Figure 71. Investigation 
on Tsunami Disaster 
at South Jawa coast  
of Indonesia. 

Figure 72.  Investigation on 
Liquid Mud Disaster at  
Mt. Mayon in the Philippines. 
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Public Relations Activities 
 ・Publication of ADRC Newsletter: ADRC Highlights   twice-a –month newsletter since 

June 1, 1999. 
 ・Participation in “11th  Earthquake Technology Expo /Natural Disaster Recovery 

Technology Expo, Yokohama” 
 
Activities of International Recovery Platform (IRP) with ADRC 
・Development of a Database on Good Practices & Lessons on Recovery and its Utilization 

(Figure 73)  
http://www.adrc.or.jp/irp/db_good_practices.html 

 ・Co host the international forum and symposium for better recovery 
 ・3rd Public Symposium on Progress towards Hyogo Framework for Action 
 ・International Forum on Tsunami and Earthquake 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
5.2.4.  Public Works Research Institute (PWRI) 

 
PWRI carries out multidisciplinary research and development for enhancing civil 

engineering technologies and providing quality infrastructure. Specific research fields of 
PWRI include, among others, geo-technical engineering, earthquake disaster prevention, and 
risk management.  
 
Research Activities 
 
Some research activities in 2006 are outlined below:  
 
The research and countermeasures for heavy metal pollution caused by natural rocks. 

 
We have been engaged in the studies of research methods and countermeasure 

techniques to cope with geological pollution and underground water pollution caused by 
heavy metals of natural origin.  Figure 74 is a risk map of environmental pollution caused by 
rocks based on the mine database developed by PWRI.  The location and the geological 
characteristics of mines provide information useful for risk assessment on environmental 
pollution caused by rocks.  The database, which was constructed on the basis of literature, 
contains the position of heavy metal mines, origin of ore deposits, produced minerals and ore 
grade of heavy metals.  Additionally, a temporary manual for assessing the heavy metals 
pollution in natural environment has been issued. 
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Development of emergency measures for landslide disasters 

  
Landslides require immediate treatment after their occurrence to prevent further 

damage and to assist with subsequent search and rescue activities. In such circumstances, it is 
necessary to determine a landslides behavior and apply effective emergency countermeasure 
for a short time.  

 
Appropriate methods of field investigation and countermeasures in emergency 

situations could be determined by examining existing cases and categorizing each landslide 
type in relation to applied countermeasures and geomorphic and geological conditions. 

 
In addition, the technique to set up total-station reflective targets from several 100 m 

away was developed as a part of remote monitoring system for unstable and inaccessible 
slopes (Figure 75).  The measurement error of the system is several millimeters. 

Figure 74.  The risk map of environmental pollution caused by natural rocks 
in Japan plotted on Geological map by JGS. (Anan et al., 2007). 
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International Centre for Water Hazard and Risk Management (ICHARM) 
 

With respect to international activities, PWRI hosts the International Centre for Water 
Hazard and Risk Management (ICHARM), which was established in March 2006 under the 
auspices of UNESCO.  The mission of ICHARM, as one of 12 existing UNESCO water 
centres, is to function as the global centre of excellence to provide and assist implementation 
of best practicable strategies to localities, nations, regions and the globe to manage the risk of 
water related disasters including flood, drought, landslide, debris flow, storm surge, tsunami 
and water contamination.  In order to achieve its mission, ICHARM promotes research, 
training and information networking activities in a combined manner to prevent and mitigate 
water related disasters in the world focusing, at the initial stage, on flood related disasters.  
(Figure 76). 

 
      As one of the training activities, ICHARM has been conducting a JICA regional 
training course on flood hazard mapping every year for 16 trainees from eight countries in 
East and South-East Asia since FY2004.  The objective of the course, closely linked to 
research topics, is to provide knowledge necessary for producing and disseminating flood 
hazard maps tailored for each locality with river management professionals.  The following 
up activities are prepared for the course including the follow up seminar for sharing 
information among the ex-trainees on the promotion of flood hazard mapping in each country 
such as practical problems faced by themselves in their home countries and how they are 
attempting to resolve them.  The seminars also involve experts and specialists from 
universities, research institutes and related organizations.  The first follow up seminar was 
held in Malaysia in February 2007.   

 
ICHARM is also preparing to start a new one year master degree program in water 

related risk management in cooperation with JICA and National Graduate Institute for Policy 
Studies (GRIPS) from October 2007.  

Figure 75. Schematic image of 
marking targets for a non-prism type 
theodolite on an inaccessible slope. 
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5.2.5. National Research Institute for Earth Science and Disaster Prevention  
         (NIED)  Activities from 2006/7/1 to 2007/6/30 
 

5.2.5.1. Activities in Japan 
 

NIED is conducting research and development for mitigating disasters by earthquakes, 
volcanoes, rainfalls, winds, landslides, and snowfalls. They operate seismic networks 
consisting of 1,800 station nationwide with various types of seismometers.  The data are used 
for modeling crustal activities and predictions. They have a full-scale 3-D earthquake testing 
facility named E-Defence to investigate failure processes of buildings and structures and to 
test new earthquake-resistant design.  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
To reduce volcanic disasters, they developed a system to predict eruptions using in-

situ observation of seismicity and crustal deformation, remote-sensing, and simulation of lava 
flows. They also developed a system using Multiple Parameter radar for forecasting local 
heavy rain, strong winds, urban flooding and landslides up to one hour ahead.  

 
Research, Training and Information networking activities would be promoted in a combined manner 

 
Figure 76. Structure of ICHARM Activities 

Figure 77. Large 3-D shaking table 
to test a full-scale RC building. 
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Figure 79. Disaster Reduction Hyperbase - 
Asian Application (DRH-Asia). 

  
 
 
 
  

 
 
 
 
 
 

 
 
 
 
 
   
 
 

They carry out observational, experimental, and modeling studies of snowfall, snow 
cover, to improve their snow disaster forecasting system and snow hazard maps. The outreach 
section of NIED compiled these research outcomes and publicized them to the community. 
 

5.2.5.2.  International cooperation in Asia 
 

NIED is carrying out broadband seismic observation and research collaboration with 
Indonesia and Pacific countries (Fiji, Tonga, Niue, Australia and USA) for improving 
Earthquake and Tsunami monitoring systems and studying earthquake generation 
mechanisms. NIED continued collaboration with Indonesia, Germany, and China to establish 
Tsunami Early Warning System of Indonesia.  They also cooperate with Korea and Taiwan 
for exchanging real time seismic waveform data, and with JICA for installing seismographic 
networks in Fiji, Tonga, and Myanmar. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 78. Estimation of rainfall using MP (Multi Parameter) rader. 

NIED is establishing information 
infrastructure for intellectual resources 
for disaster prevention by compiling 
appropriate technologies to meet local 
characteristics and needs in Asian 
countries.  It is an extension of "Disaster 
Reduction Technologies List on 
Implementation Strategies" proposed by 
the Japanese government at the UN 
World Conference on Disaster Reduction 
in January 2005.  They developed a 
prototype Web database named Disaster 
Reduction Hyperbase - Asian Application 
(DRH-Asia) to compile contents in 
collaboration with oversea experts and to 
support promising projects. 
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   Figure 81. Slow earthquakes along the 
subducting Philippine Sea plate. 

They held a seminar in Ulaanbaatar, Mongolia in March 2007, entitled “Seminar on 
Seismic Disaster Mitigation in Mongolia, and High Level Meeting with Decision Makers” for 
the purpose of reducing earthquake disasters in Mongolia.  They invited researchers and 
people policy decision makers in order to return research profits to the society. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2.5.3.  International cooperation outside Asia 
 

NIED conducted Japan-US research cooperation for designing earthquake resistant 
buildings in 2005 using the 3-D full-scale earthquake testing facility (E-Defence).  They are 
conducting research and technical cooperation with Ecuador for monitoring volcanic 
eruptions through JICA project.   
 

5.2.5.4.  Major achievement 
 
 
 

 
 

 

Figure 80.  Seminar on Seismic  
Disaster Mitigation in Mongolia. 

Discovery of new slow earthquake 

NIED proposed a new dynamic model 
of plate subduction in the Kanto-Tokai 
area by analyzing characteristic 
earthquakes using Hi-net data.  They 
also proposed a model to explain slow 
earthquakes, such as deep low 
frequency tremor, short-term slow slip 
events, and very low frequency 
earthquakes along the plate boundary 
of South-Western Japan, in order to 
examine the model, NIED deployed a 
dense seismic array and broadband 
observation in the areas to find out 
precise locations of the events and 
their mechanisms. They also 
conducted a dense mobile observation 
in inland fault areas to clarify the 
relation between seismic 
velocity/scattering/attenuation and the 
stick/creep boundaries.  Experimental 
studies of drilling core delineated the 
nature of the geological phenomena in 
material science approach. 
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Real time strong motion and damage estimation system. 
 

NIED developed a real time strong motion estimation system using the new K-NET 
data. They started a project in cooperation with Chiba prefecture to examine effectiveness of 
the system using the new K-NET and the intensity meter network of the prefecture.  
Improving event association for the Not Yet Arrive Data Method and fine tuning of noise 
discrimination enabled more accurate and stable real time hypocenter location for Earthquake 
Early Warning System. They also introduced the 'Intensity magnitude' and the B-delta 
method, which are now under testing by JMA.  3-D attenuation model of Japan obtained from 
the seismic intensities measured by the K-NET and KiK-net data improved accuracy of the 
intensity estimation. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1.  Summary 
 

The Japanese Government harnesses nuclear energy and the following institutions 
carry out research for high-level radio-active waste: Geological Survey of Japan, AIST, Japan 
Atomic Energy Agency, Central Research Institute of Electric Power Industry, Radioactive 
Waste Management Funding and Research Center and Japan Nuclear Energy Safety 
Organization. 
  

Soil contamination is another important challenge in the environmental programme in 
Japan. The Geological Survey of Japan, AIST started a geochemical mapping for toxic metals 
in some areas in Japan. A map for the Sendai region was published in May 2006. Geo-
informatics research has started to compile data for risk management. 

Figure 82.  Realtime Seismic Information System. 
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The National Institute for Environmental Studies has a project to observe and 
understand ecosystem functions of river basins in the Asia-Pacific region. In addition it 
started the Asian Environment programme for sustainable development of Asia. 
 
 Kanazawa University initiated a new programme “ERDAC” in 2006 in the Angkor 
Monument Complex. The University also carried out offshore sampling at Phuket and Panga 
Provinces in Thailand. 
 

6.2. Annual Review of Technical Programs/Activities 
 

6.2.1.  Nuclear waste disposal 
 

Methods of disposing high-level radioactive waste have been studied by international 
organizations of IAEA and OECD/NEA as well as by many countries around the world. There 
is an international consensus that, of all methods, geological disposal is the most scientifically 
and practically feasible. The basic policy of the Japanese Government on the disposal of high-
level radioactive waste is to solidify it in a stable form (vitrified waste), followed by storage 
for cooling for 30-50 years and disposal in geological formations deeper than 300 meters 
underground. 

 
The Specified Radioactive Waste Final Disposal Act was enacted in June 2000 to 

ensure systematic and reliable disposal of high-level radioactive waste. The selection of a 
disposal site is made through a process of three steps: 1) selection of preliminary investigation 
areas, 2) selection of detailed investigation areas and 3) selection of a site for construction of 
final disposal facilities. At each step, the items of investigation and assessment are clearly 
stipulated by the Act. 

 
Research and development on high-level radioactive waste disposal has been carried 

out in several research institutes in the public and private sectors. Among others, 
governmental safety regulation is operated by the Nuclear and Industrial Safety Agency 
(NISA), being technically supported by GSJ/AIST, Japan Atomic Energy Agency (JAEA) 
which is a successor of the former Japan Atomic Energy Research Institute (JAERI) and the 
Japan Nuclear Cycle Development Institute (JNC), and Japan Nuclear Energy Safety 
Organization (JNES) are engaged in research and development aiming at improving the 
reliability of geological disposal technology and developing advanced methods on safety 
assessment. JAEA is constructing two underground laboratories, one at a granitic rock site 
and the other at a sedimentary rock site. Research and development necessary for the disposal 
implementation technology is funded by the Agency for Natural Resources and Energy 
(ANRE). For the implementing sector, the Nuclear Waste Management Organization of Japan 
(NUMO), Central Research Institute of Electric Power Industry (CRIEPI), Radioactive Waste 
Management Funding and Research Center (RWMC) are developing technology for reducing 
the costs and improving the efficiency of the disposal operation. 

 
The institute for Geo-Resources and Environment (GREEN/GSJ/AIST) investigates 

groundwater behavior along the saltwater-fresh water interface, and long-term stability of 
access tunnels. They also develop high-resolution geophysical imaging techniques.  Results 
of these studies will be important for assessing and designing candidate sites. 
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The Research Core for Deep Geological Environments (DGCore/GSJ/AIST) was 
established in this April to represent the research focusing on the safety assessment on the 
governmental regulation of geological disposal of radioactive waste by NISA. The research 
particularly includes deep geological environments with respect to safety assessment, such as 
assessment of possibilities of volcanic activities and fault movements, groundwater properties 
and movements with related chemical processes and long-term assessments of uplift-erosion 
vs. sea level fluctuations.  Also included are evaluations of the isolating performance of   
natural barriers for radionuclides and the long-term evaluation of designated sites’ geological 
stability performance and assessment of the geological disposal’s natural barrier system. 

 
6.2.2.  Soil contamination 
 
The Ministry of Environment enacted the Soil Contamination Countermeasures Law 

to protect the soil from contamination in 2002. The law places the owners of industrial land 
where toxic substances have been used under an obligation to survey their land when they quit 
their business. The law requires the polluters to clean up the polluted soil when soil 
contamination is recognized. The law also urges the Japanese Government to make a national 
fund programme for the remediation of contaminated lands when the cause of pollution is not 
clear and local governments cannot identify the party responsible for the remediation. 
GSJ/AIST, as well as many private companies of geological consulting, mining, civil 
engineering, etc, have been involved in these problems and conducted research and 
development in this area. In the years after the Soil Contamination Countermeasures Law was 
enacted, a lot of contaminated land, more than several hundred cases of soil contamination per 
year, appeared in Japan. Most of them are need geological survey and corrective action. 
Therefore, we have concentrated on the more practical and urgent countermeasures especially 
for industrial environmental management.  

 
To ensure the smooth implementation of surveys and countermeasures, it is very 

important to clarify the natural levels of toxic heavy metals of soils in urbanized areas. 
GSJ/AIST started a geochemical mapping project for toxic heavy metals in a selected area in 
Japan. The XRF chemical analysis and metal leaching test based on the Environmental 
Quality Standards and US EPA method 3050B were carried out on 300 soil samples from this 
area. Based on the 1:50000 Geological Sheet Map of Anesaki published in 1984, a 
geochemical map “Regional geochemistry of soil and sediment of Anesaki” was published in 
March 2003. The second map of “Sendai” was published in May of 2006. A geo-informatics 
research project has started to compile many data and GIS maps needed for environmental 
risk assessment, land utilization for industries, and an intellectual foundation. GSJ/AIST 
intends these maps to be used as reference data for local governments in collecting and 
compiling information about toxic elements. The maps will be also available for landowners, 
local administration staff, insurance companies, financial communities, real estate industries 
and geological consultants. 

 
An interdisciplinary program among five research units in AIST was conducted from 

2002 to develop a site assessment model and some remediation technologies for  contamined 
sites. We also summarized the results of research work for industrial environmental 
management. In this programme, the soils and stream sediments in urbanized areas, 
Higashioshima and Komatsugawa in Tokyo, were collected and analysed to assess the 
environmental pollution in this area. The toxic heavy metals in soils were within the 
background level but some of the stream sediments indicated obvious pollution. These results 
also indicate the natural background level in this area for the base line in assessing the 
pollution. Construction of an advanced risk management system including generic and site-
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specific assessment systems for soil and groundwater contamination is being undertaken by 
GREEN/AIST. They have already developed a generic-type assessment system to evaluate the 
exposure and risk in the general environment of soil and groundwater. We have also 
developed the site-specific assessment system, which is available for site assessment of 
contaminated land. The computer software has been distributed to more than five hundred 
companies and institutions. A more detailed computer model with three dimensional fields, by 
which we can evaluate the cost-effectiveness of remediation measures, has been developed 
based on the advanced geo-grid modeling technology. A joint research programme on 
Monitored Natural Attenuation (MNA) of groundwater contamination between GREEN and 
the National Institute of Environmental Studies and Yamagata Prefecture has been conducted 
to clarify the necessities of MNA. They have studied the assessment methodology of natural 
attenuation of VOCs in groundwater, especially the characteristics of microbiology activation 
and the rate of biological degradation of hazardous chemicals, by sampling contaminated 
groundwater and testing in the laboratory. We continue to study the methodologies of bio-
remediation actions for VOCs contamination in groundwater. Some advanced technologies 
using microbiology have been introduced to develop environmental friendly and low cost 
remediation techniques for soil and groundwater contamination. These assessment models and 
new technologies of remediation will be applied for risk management of industrial lands and 
for common use. A research programme on the development of a geo-informatics system in 
the whole Japan started in 2005. This research aims to develop a GIS system with various 
kinds of geological data, including heavy metals in soils, sediments and groundwater, which 
will be available for health and environmental assessment. GIS system of geo-informatics will 
be available to the public in 2008 after the collaborative research with Tohoku University and 
Dowa eco-systems.  
 

6.2.3.  Watershed Environment and Management Research 
 

National Institute for Environmental and Changjiang Water Resources Commission 
It is indispensable to control sediment transport throughout a catchment for managing 

water environments. An international collaboration, which was implemented by the National 
Institute for Environmental Studies (NIES), the YangtzeValley Water Resources Protection 
Research Institute, and the Changjiang Water Resources Commission (CWRC), has 
developed a sediment dynamics runoff model for the purpose of predicting sedimentation 
problems in an upstream Changjiang area and in the Three Gorges Dam reservoir in China． 

 
The Three Gorges Dam will create a 600-km-long lake, into which 5 × 108 t of 

sediment and 1 × 109 t of domestic and industrial wastes will flow each year. In 1987, upper 
Changjiang (Yangtze River) tributaries delivered about 0.58 × 109 t of sediment downstream, 
and the Three Gorges reach added 0.27 × 109 t; the total was about 0.85 × 109 t at the Yichang 
hydro-station. Approximately 35% of the sediment load came from the Jialingjiang catchment 
which was the biggest sediment load in the upper Changjiang River. Hence, we considered 
that the knowledge of sediment runoff in this catchment was indispensable for the purpose of 
controlling the sediment inflow into the Three Gorges Dam. As the first step, we tested four 
types of surface erosion (sediment yield) models for 1987, and examined their features, 
applicability, and limitations. The three types of models were, (1) a modified USLE type 
model, (2) a surface erosion (unit stream power) type model, (3) a riverbank erosion type 
model. A fourth was a combined model of (2) and (3). 
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In order to evaluate driving forces (i.e. rainfall runoff), we have employed the 
Stanford Watershed Model as a rainfall runoff model. The applicability of the model was 
reported in the CCOP Country Report of Japan of 2006.. The calculate results indicated that 
the surface flow occurred only when the heavy rainfall occurred during a short period because 
of high infiltration of the surface soil layer. This corresponded with the observation that 
sediment was produced in the rainy season from June to September.   

 
Application of four types of sediment erosion model gives three scales of temporal 

variation of sediment load in a hydrological station in the Jialingjiang catchment. 
 
Figure 84 compares measured and calculated annual loads for each of the four types of 

sediment erosion and yield model. This figure shows that annual sediment erosion and yield 
can be estimated by means of surface erosion models whose erosion agents are raindrop 
impact, overland flow, and river flow, and which explain that the sediment from catchment 
slopes is transported to near the river and is then flushed out by river flow. Accordingly, for 
the purpose of estimating sediment load in a river, it is important to estimate sediment erosion 
and yield on a catchment slope. 

 
Figure 85 compares the calculated and measured monthly sediment yields. In the unit 

stream power model, since the surface runoff occurred only during the rainy season, sediment 
yield occurred only during this season. In the USLE type model, the sediment yield occurred 
throughout the year. This indicates that the two models give different types of storage on 
catchment slopes and transport from slopes to river.  

 
Figure 86 compares the daily-measured sediment yields and calculated yield as 

estimated by a riverbank erosion model, and shows that the temporal variation of eroded 
sediment from a riverbank was approximately simulated up to the beginning of summer. 

 
It can be concluded from these calculated results that the combined use of a surface 

erosion model and a riverbank erosion model was a powerful tool to estimate the annual 
sediment yield in the Jialingjiang catchment. For the purpose of estimating monthly sediment 
yield, a riverbank erosion model in the floodplain was necessary. When we use a USLE-type 
model, we have to improve the precision of runoff factors, which means the necessity of 
coupling the USLE with a rainfall runoff model. 

 
To improve the precision of estimation of monthly sediment yield and simulated daily 

sediment yield, we have to study two factors: the mechanism of unsteady and intermittent 
sediment yield, and the temporal and spatial lag between sediment yield on a catchment slope 
and sediment erosion along the river network.  
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Figure 83. Location of the Jialingjiang catchment in the upper of Changjiang river catchment.  
 

                                         
Figure 84.  Comparison between calculated and observed annual sediment yields. 

 

                  
Figure 85.  Comparison between calculated and observed monthly sediment yields. 
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Figure 86. Comparison between calculated and observed daily sediment yields 

 
 
6.2.4.  Kanazawa University 

 
Activities of Kanazawa University in 2006 – 2007 have been concentrated mainly 

upon the areas of the Kingdom of Cambodia. 
 
1.  The university led two research 
programmes the EMSB (Evaluation of 
Mechanisms Sustaining the Biodiversity in 
Lake Tonle Sap, Cambodia: supported by 
JSPS 2003-2005) and EMSB-u32 
(UNESCO MAB-IHP Joint Programme: 
Ecological and Hydrological Research and 
Training for Young Scientists in Tonle 
Sap Biosphere Reserve, Cambodia: 2004-
2006) both operated in cooperation with 
the Department of Geology, General 
Department of Mineral Resources, 
Ministry of Industry, Mines and Energy 
(GDMR), Department of Hydrology and 
River Works, Ministry of Meteorology 
and Water Resources (DHRW), and 
Authority for Protection and Management 
of Angkor and the Region of Siem Reap 
(APSARA Authority), Kingdom of 
Cambodia.  The programmes aim to 
describe and record the present great 
freshwater biodiversity of Lake Tonle Sap, 
and related subjects such as hydrology, 
meteorology, sedimentology, topography 
and plant ecology in and around the lake. The actual field activities of the programmes were 
completed in 2006, and an international symposium to hold all data in common was held in 
Kanazawa, Japan, in September 2006.  The results of the programmes will be published at the 
end of March 2008 as an UNESCO publication. 

 

 
 
Figure 87.  Water quality distribution in Lake 
Tonle Sap in 2004 (after Oyagi et al., 2006). 
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2.  A new research programme ERDAC 
(Environment Research Development in 
Angkor area, Cambodia: supported by JSPS 
2007-2008) which focuses first to evaluate the 
present environmental pollution and 
destruction of the atmosphere, forests, ground- 
and surface-water, and aqueous organisms in  
the area of the Angkor Monument Complex, 
and second to realise pollution-free 
sustainable environment of the area has started 
in 2006 in cooperation with GDMR, DHRW 
and APSARA Authority under the leadership 
of Kanazawa University.  Nine Japanese 
universities and institutions have been 
participating in the programme. Subject of the 
subsurface environment, such as groundwater 
condition in Siem Reap city and ground deformations of the monuments, will be in 
cooperation with CCOP. Observing stations for atmospheric and water/river environments 
have mostly been installed in the area.  The programme will be completed by March 2009.  
 
3. The university has contributed to provision 
of ducational programmes on geosciences for 
the universities and institutions of Cambodia 
such as the Royal University of Fine Arts 
(RUFA) since 1992, and National Institute of 
Education, Ministry of Education (NIE) in 
Phnom Penh since 2003.  Further, the 
university has accepted several Cambodian 
researchers and students into short geoscience 
courses with financial support of UNESCO 
and the 21st COE Programme of the 
university.  The university has been planning 
to assist in establishment of a network of 
geoscience education under close cooperation 
with GDMR and NIE, and CCOP. 
 
Additional activities of Kanazawa University 
have also made in South Thailand such as 
offshore sediment sampling off Phuket and 
Panga Provinces under cooperation with 
Department of Mineral Resources (DMR), 
Mahidol and Chulalongkorn Universities of 
Thailand, and the University of Tokyo and 
Tohoku University of Japan to investigate 
changes of submarine topography and 
sediment composition before and after the 
Sumatra Andaman Tsunami in December 
2004, and lake sediment sampling in Trang 
and Krabi provinces of South Thailand with 
Prince of Songklha University to determine temporal change of the atmospheric pollution 
produced mainly by rubber factories during the last 100 years. 

 
 
Figure 88. Settlement of a weather 

station in the Angkor Monument 
Area, Siem Reap, Cambodia in 2006. 

 
 
Figure 89. Open seminar for trainees 

and lecturers of NIE in 2006. 

 
 
Figure 90. A cored sediment obtained 

from Lake Song Hong in Trang 
Province, South Thailand in 2006. 
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GEO-INFORMATION SECTOR 
 
7.  GEODATA AND INFORMATION PROGRAMME 
 

7.1.  Summary 
 
National geo-spatial information is prepared and maintained by the Geographical 

Survey Institute (GSI), and national geological information is prepared and maintained by the 
Geological Survey of Japan, AIST. 

 
GSI publishes topographic maps and geographical thematic maps.  As for the 

international activity, GSI conducts Global Map Project.  In 2006, GSI launched a new 
project: Asia-Pacific Crustal Deformation Monitoring.  GSI is also expecting international 
cooperation using ALOS data. 

 
In 2006 GSJ/AIST published 22 geological maps.  AIST research information (RIO-

DB) is available through Internet.  Other than RIO-DB, ASTER Image Database for 
Volcanoes is also developed.   

 
Under several international cooperation schemes, geo-information exchange was 

promoted.  Japan Agency for Marine-Earth Science and Technology (JAMSTEC) has 
conducted various collaborative activities among Asian countries.  Among them, the activities 
of IFREE are explained. 

 
Japan International Cooperation Agency (JICA) conducts many International 

Cooperation Projects.  List of Projects is provided. 
 
Japan Geotechnical Consultant Association (JGGA) in 2006 developed the 

management process of geological risk in public construction project with const reduction. 
JGGA supported the committee to select “100 remarkable geological spots in Japan”.  

 
IYPE activity has begun with the IYPE Symposium 'International Year of Planet Earth 

2007-2009' - Opening Ceremony in Japan – on January, 2007. 
 

7.2.  Annual Review of Technical Programmes/Activities  
 

7.2.1.  Gographical Survey Institute (GSI) 
 

7.2.1.1. Geodetic Work 
 

GSI principally executes fundamental geodetic surveys in Japan. The Japanese 
national geodetic network consists of four VLBI stations, about 1,200 GPS-based control 
stations (GPS Earth Observation NETwork system: GEONET), about 100,000 triangulation 
points, and 20,000 km of precise leveling routes.  

 
GSI started the Precise Geodetic Network Surveying Project in 2004 to maintain the 

geodetic framework based on the Japanese Geodetic Datum 2000.  For the project GSI 
conducts continuous observation of GEONET and periodic surveys of 2,400 triangulation 
points evenly distributed over the country.  
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 The analyzed data of GEONET are also used for routine monitoring of precise crustal 
movements in Japan. 
 
   For leveling, about 2,000 km of the precise leveling routes are surveyed every year 
with an additional 2,000 km survey in specific areas designated by the National Earthquake 
Prediction Programme. 
 
 For Very Long Baseline Interferometry (VLBI), forty-one international, 12 domestic 
and 91 UT1 observations were carried out in 2006 for the maintenance of 
international/domestic reference frame and Earth rotation monitoring. 
 
 GSI also executes geophysical surveys on land such as gravity and geomagnetic 
surveys. GSI has provided the precise geoid model throughout Japan with accuracy of 10cm.  
Almost all the areas in Japan have been covered except some parts of peninsulas and islands. 
 
 Since 1994, as a technique to obtain high-resolution surface displacement, GSI has 
been conducting Interferometric SAR (InSAR) with data of Japanese Earth Resources 
Satellite-1 (JERS-1), ENVISAT and RADARSAT SAR. On October 2006, Japan Aerospace 
Exploration Agency (JAXA) has started to provide the full-scale Advanced Land Observing 
Satellite (ALOS) data for users. So, we started to utilize InSAR analysis with 
ALOS/PALSAR (The Phased Array type L-band Synthetic Aperture Radar) data for “Precise 
ground deformation survey project”.  The survey project is focused on earthquakes volcanoes, 
subsidence and landslides for crustal and ground deformation monitoring. As an 
administrative survey service, we provide these interferograms widely in domestic areas. 
Recently, we released our InSAR result focused on the 2007 Noto Peninsula Earthquake (25th 
March, 2007, M6.9), with ALOS/PALSAR (Figure92). The result shows the details of widely 
distributed deformation around the epicenter of the earthquake. 
  
 
               

Figure 91. GPS-based control station (left foreground) 
and partisal view of VLBI station (far right)
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Moreover, GSI has been serving as the secretariat of the Coordinating Committee for 

Earthquake Prediction (CCEP) since its establishment in 1969.  Thirty members from 
agencies and universities are exchanging information on crustal activity observations and 
research for earthquake prediction. 

 
7.2.1.2. Map-making and Geo-spatial Data Building 

 
Topographic Maps 
 

In Map-making, GSI took aerial photographs whose scale is from 1/20,000 to 
1/40,000 covering 34,139 km2 area in Japan. Using these photos and other materials, GSI 
revised various topographic map series. Above all, 1/25,000 scale topographic maps are 
updated constantly all over Japan as a responsibility of GSI, because they are the national 
basic maps. The situation of the revision for other topographic maps is shown in Table 2. 

  
To improve the geo-spatial framework data for GIS, GSI provides two kinds of 

datasets shown as Table 3. 
  

Table 2. Topographic Map revised by GSI (July 2006 – June 2007) 
(except 1:25,000 scale map) 

Type of Map Scale Number of sheets 
Large scale topographic map 
Middle scale topographic map 
Small scale topographic map 

 

1:10,000 
1:50,000 
1:200,000 

1:500,000 or less 

11 
93 
10 
4 

 
Table 3.  Digital Basic Map by GSI (July 2006 – June 2007) 

Title Format Covering area Original source Revised area 
Digital Map 2500 
(Spatial Data 
Framework) 

Vector  About 100,000 km2 of 
built-up area of major 
cities 

Digitized from 
urban planning 
map 

14,132 km2 

Digital Map 25000 
(Spatial Data 
Framework) 

Vector  All over Japan 1:25,000 
topographic maps 

63,493 km2 

Figure 92. SAR interferogram focused on Noto   
    Peninsula Earthquake.(25th March, 2007,    
    M6.9) 
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Geographical Thematic Maps  
 

GSI is engaged in various kinds of thematic mapping in cooperation with other 
governmental organizations for the purpose of providing basic geographic information for 
regional development, disaster prevention, etc. Table 4 shows some typical thematic maps 
prepared and published by GSI during July 2006 - June 2007. In 1999, GSI started to digitize 
several thematic map series in order to display and analyze with other information on GIS. 
GSI now produces digital thematic maps by both digital mapping method and digitization 
from existing maps. Table 5 shows some typical digital thematic maps prepared and published 
by GSI during July 2006 - June 2007. Digitization of the active fault maps in urban area and 
elevation of Active Volcanoes is presently carried out, and other thematic maps are planned to 
be digitized in due course. 
 

Table 4 Thematic Mapping by GSI (July 2006 – June 2007) 
Type of Map Scale Number of sheets 

Basic volcano map 
Land condition map 

Land condition map of volcano 
Lake chart 

Active fault map in urban area 

1:10,000 
1:25,000 
1:25,000 
1:10,000 
1:25,000 

5 
4 
1 
1 
4 

 
 

Table 5 Digital Thematic Mapping by GSI (July 2006 – June 2007) 
Title Format Item or Explanation Original Source Number of 

sheets 
Digital Map 5000 

(Land use) 
Vector 

(JPGIS, 
XML) 

Land use for housing, 
covering the three main 
urban areas of Japan 

City Planning Map, 
 Aerial Colour 
 Photograph, etc. 

1 

Digital Map 10m 
Grid (Elevation 

of Active 
Volcanoes) 

Mesh Top of a mountain area  
in 24 active volcanoes 

1:5,000 or 1:10,000 
Basic volcano maps 

1 

 
  

7.2.1.3. International Activities 
 
Global Mapping Project 
  

Global Mapping project is an international collaborative initiative based on voluntary 
participation of national mapping organizations (NMOs) of the world, aiming to develop 
globally homogeneous geographic data sets at the ground resolution of 1km. GSI has been 
hosting the secretariat of the International Steering Committee for Global Mapping (ISCGM), 
the governing body of the project, since its establishment in 1996. The Primary objective of 
the Global Mapping project is to contribute to environmental protection sustainable 
development and the mitigation of natural disasters through the provision of basic framework 
geographic dataset. As of June 2007, 153 countries and 16 regions that correspond to 95% of 
the land area of the Earth are participating in the project. Among them, data of 35 countries 
and 2 regions corresponding to 35% of the land area of the Earth, have been completed and 
are downloadable through the Internet from the ISCGM website at http://www.iscgm.org/. 
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GSI has been supporting ISCGM activities not only by developing Global Map Data 

of Japan, but also by assisting NMOs in Asia and the Pacific region through the JICA group 
training course program mentioned below. Moreover, GSI sometimes helps other NMOs of 
developing countries in developing Global Map Data considering the economic or technical 
conditions in the corresponding country. 

 
In case of occurrence of a large-scale disaster accompanied with an earthquake or 

volcanic activity, GSI also develops an outline maps surrounding the damaged area using 
Global Map and makes them public on the website. 

 
Moreover, ISCGM has become one of the international partners of Onegeology 

project 2006.  Onegeology projects aim is to create dynamic digital geological map data for 
the world. Since this, collaboration between the two projects is underway: Sharing the 
experience of project, based on the similarities of the Project development; and discussing 
future possibilities of data sharing interoperability (e.g. to use Global Map as the backdrop of 
geological maps)  
 
Geomorphological Analysis of Leyte Rockslide-debris Avalanche using Satellite Imagery 
  

On 17th February 2006, a catastrophic rockslide-debris avalanche occurred at the steep 
slope of Mt. Gan-abag and buried Guinsaugon area in St. Bernard, Southern Leyte Province, 
Philippines (Figure 94). The collaboration research team, which consists of GSI, National 
Research Institute of Fire and Disaster (NRIFD), and National Institute for Land and 
Infrastructure Management (NILIM), engaged in a field survey from 29th January to 3rd 
February 2007. In advance, geomorphological characteristics of the avalanche were 
investigated, using satellite imagery and aerial photos, and confirmed in the field. Especially, 
we confirmed many hummocks (Figure 95) which characterized the avalanche, for example, it 
is known that many hummocks were generated by the avalanche triggered by the 1980 
eruption of Mt. St. Helens in the United States. It is not known what triggered the avalanche. 
Some researchers reported the avalanche was triggered by the earthquake, but magnitude was 

Figure 93.  Progress of Global Mapping Project. 
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not so large (surface wave magnitude = 2.6). It is certain that continual rain (cumulative 
precipitation = c.a. 750mm from 1st to 17th February 2006) before the avalanche played an 
important role in the avalanche occurrence. 

 
 The used satellite imageries are Quick Bird 0.6m resolution mono imageries taken on 

16th and 18th April 2006 and ALOS PRISM 2.5m resolution stereo imageries taken on 10th  
October 2006. Using Quick Bird mono imagery, the damaged area was divided into three 
areas such as collapsed area, flow area and deposited area. The 409 hummocks were 
interpreted, and their plane shapes were delineated on the ALOS PRISM stereo imageries.  
Almost all of them were identified in the deposited area. The positions of ground control 
points (GCP) were surveyed using handy GPS receivers for ALOS PRISM imageries 
geometric correction, and we obtained geometrically corrected hummock shape data. We 
approximate delineated hummocks to ellipses, and analyzed the relation between long axis 
direction and distance from the source of the avalanche, the long axis direction in the 
deposited area, and so on. Fig. 96 shows the interpreted hummocks, which were divided into 
the six areas. And as the example of the analysis result, Figure 97 shows hummock long axis 
direction ratio in each area against the avalanche flow direction, from source to ESE direction. 
As shown in Figure 97, in area 1 where the avalanche reached directly, the highest direction is 
correspondent with the avalanche flow direction, but in areas 2 and 6 where the avalanche 
stopped its flow the high direction ratios appears 60-75 degree and 45-60 degree, respectively. 
It is surmised that the avalanche flow condition affected the hummock long axis direction. 

 
Old large collapses are interpreted using old aerial photos taken by US Army in 

1950's. And the old hummocks are recognized in counter map of DEM generated by ASTER 
stereo imageries. It is suggested that previous large scale collapse sometime occurred in the 
studied area. The active faults are interpreted in the foot of collapse wall using aerial photos. 
It is conjectured that this catastrophic rockslide-debris avalanche was caused by heavy rain 
fall; however, it was deeply influenced by the tectonically shattered zone. 

 
 
 

 
 
 
 
 
 
 

 
 
 

Figure 94. Overview of the rockslide-
debris avalanche. 

Figure 95. Hummocks of the rockslide-debris 
avalanche. 



Proceedings of the 44th CCOP Annual Session 198  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
 

Figure 96.  Interpreted hummocks divided into six areas.  
Back image is ALOS PRISM imageries. 

 
 
 

 
 
 

Figure 97.  Hummock long axis direction ratio in each area  
against the avalanche flow direction 

 
 
Training 
  

There are two group training courses, conducted by GSI and funded by JICA to 
support developing countries or regions, which are designed to learn survey administration 
management and to transfer technologies of remote sensing and Geographic Information 
System (GIS) relating to Global Mapping. During the past one year, two courses have 
accepted a total of 15 trainees, with 5 out of the 15 trainees from Asia. 
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7.2.2.  Activity Report of the Geological Survey of Japan, AIST 
 

7.2.2.1.  Summary 
 

At Geological Survey, the Geoinformation Center 
(http://www.gsj.jp/Info/index_e.html) is responsible for disseminating geological information 
to the public through publication and other means. 
 

7.2.2.2.  Publication 
  

In 2006, GSJ published twenty two geological maps. The coverage over the land is 
now approximately 76% with the scale of 1:50,000 and 75,000, and about 90% with scale of 
1:200,000.  Print-on-demand and library copy services of geological maps are continued.  
 
New digital geoscientific CD-ROMs in 2006/2007  
-  Interactive Geological Hazard Map of East and Southeast Asia Version 2, 2006  
-  Surface Geology of Sapporo and its Surroundings, Hokkaido, Scale 1:30,000, 2006  
-  Geological database for Iwate Volcano, 2006  
-  Geological database for Miyakejima Volcano, 2006  
-  Geochemistry of rocks, sediments and soil of Sendai area (1:50,000), 2006  
-  Geological Maps of Japan 1:200,000 (Images) Ver.3.0, 2007  
-  Geological Maps of Geothermal Data Processing Collections for the Hohi, Oita and  
    Kyushu Areas, Japan, 2007 
 

7.2.2.3.  Databases 
 
RIO-DB Database 
 

The AIST research information databases (RIO-DB) are available through the Internet 
at: http://www.aist.go.jp/RIODB/riohomee.html. The construction of geoscientific databases 
was accelerated this year by AIST with the financial support because of greater utility to the 
public. The followings are major databases provided by the GSJ, though some are available 
only in Japanese. 
 
- Geological Map Database of Japan (registered 16,417 maps and about 320,000 hits in 2005) 
      http://www.aist.go.jp/RIODB/geolmap/index.html   only in Japanese 
- Geological Literature Search System (GEOLIS) (registered 299,597 literatures and  
   about  985,000hits in 2006) and  
  World Geological Map Search System (G-MAPI) is now merged to GEOLIS. 
    http://riodb.ibase.aist.go.jp/DB011/indexE.html 
- Geochemical map of Japan 
      http://www.aist.go.jp/RIODB/geochemmap/index_e.htm  
- Petrophysical Data Base of Basement Rocks 
      http://www.aist.go.jp/RIODB/pb-rock21/  
- Geophysical Exploration Activity Database (EXACTS) 
      http://www.aist.go.jp/RIODB/exacts/sorry.html 
- Seamless Digital Geological Map of Japan (1:200,000)  
      http://www.aist.go.jp/RIODB/db084/index_e.html 
      Seamless geological maps in the scale of 200,000 was completed 
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- Groundwater, Strain and Seismograph Presentation System (Well Web) 
      http://www.aist.go.jp/RIODB/gxwell/GSJ_E/index.shtml 
- Geochemical Reference samples DataBase 
      http://www.aist.go.jp/RIODB/geostand/welcome.html 
- Geological Metadata Clearinghouse 
      http://www.aist.go.jp/RIODB/GeoMetaData/ASIA/ 
- Active faults database in Japan was opened and achieved remarkable access over 300,000 in 
a month. 
      http://www.aist.go.jp/RIODB/activefault/  only in Japanese 
- Database of Japanese Active Volcanoes 
      http://www.aist.go.jp/RIODB/db099/index.html  only in Japanese 
 
 
Other Databases 
 
- ASTER Image Database for Volcanoes 
 

Global volcano monitoring has started using the ASTER since 2000. Over 900 
volcanoes are monitored periodically according to the level of their volcanic activity. We 
accumulated volcano images acquired by ASTER periodically in the Image Database for 
Volcanoes and display them as time series data to monitor the volcanic activity and mitigate a 
volcanic disaster. We opened two databases, Official Version and Prototype Version as 
following web site: http://www.gsj.jp/database/vsidb/image/index-E.html 
 

For volcanoes in the Official Version, all the ASTER images corresponding to the 
volcano are stored in the database and new images will be added every month. At present, 
thirteen Japanese volcanoes selected as Rank A by Coordinating Committee for Prediction of 
Volcanic Eruption, five Philippine volcanoes (Pinatubo, Taal, Mayon, Canlaon, Hibok-Hibok) 
and thirteen Indonesian volcanoes (Awu, Soputan, Makian, Marapi, Krakatau, Papandayan, 
Galunggung, Slamet, Merapi, Kelut, Semeru, Agung, Tambora) are registered in the Official 
Version. Total number of volcano registered in the two databases is 479 and total number of 
ASTER scenes registered in the two databases is about 30,000. 
 
- Integrated Geological Map Database (GeoMapDB) 
 

In 2005 GSJ opened the trial version of the Integrated Geological Map Database 
(GeoMapDB) to the public. GeoMapDB contains the geological maps with scales ranging 
from 1:1 million to 1:25,000 and other related information of GSJ, in vector and raster 
formats. GeoMapDB is based on WebGIS (ArcIMS) technology, which makes it possible to 
browse, overlay and search geological maps online. The purpose of this database is to make 
many kinds of geological maps published by GSJ accessible to the public. Useful search tools 
and 3D display are also available. 
 
                             



Proceedings of the 44th CCOP Annual Session 201  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

                             
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 7.2.2.4.  Metadata and Standards 
 
GIS Action Program 2002-2005 and the CCOP metadata 
 

The Japanese Government programme for the National Spatial Data Infrastructure 
(NSDI) was released by “the Liaison Committee among Ministries and Agencies on the GIS” 
since 2002. The purpose is to provide information for better lifes through IT services using 
GIS. The action program includes important plans proposed by GSJ, AIST, such as the 
promotion of international cooperation on constructing the CCOP metadata as a part of the 
“Geoinformation Network for East and Southeast Asia”.  

 
   The government GIS Clearinghouse (metadata) has been available through the 
gateway:  http://zgate.gsi.go.jp/ in Japanese language using Japan Metadata Profile (JMP) 2.0, 
which is based on ISO19115-2003. GSJ has continued to register all the metadata for 
geological and geoscientific maps through the GIS Clearinghouse in Japanese and through the 
CCOP metadata in English.  CCOP metadata has already opened through the CCOP web site 
in Bangkok and RIO-DB of AIST as well for 2,277 metadata. 
 
Geological standards 
 

Based on the geological standard describing geological maps called JIS A0204, 
Geological map－Codes for representing symbols, colours, patterns, and geological units was 
disclosed and under the review process for TS (Technical Source) .The TR(Technical Report) 
A0018 (Quality requirements for geological vector map) in Japanese is also under the review 
process.  
 

Figure 98. A view of the Integrated Geological Map Database. 
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 7.2.2.5.  GEO Grid 
 

GEO Grid (Global Earth Observation Grid) is a grid technology system to provide 
securely and rapidly large archives of earth observation satellite data and integrated service 
with various observation databases and GIS data, and make them easy-to-use for users. The 
concept and technology of GEO Grid are expected to be utilized in areas varying from natural 
resources, environment and hazard mitigation to geo-information. GSJ is promoting GEO 
Grid as a collaborative research project with two other research units in AIST, Grid 
Technology Research Center (GTRC) and Research Institute for Environmental Management 
Technology (EMTECH). In 2005 GSJ and GTRC developed a simulation of pyroclastic flows 
on volcanoes. In this simulation, reaches of pyroclastic flows in various conditions can be 
simulated using the Energy Cone Model for volcanic flows and the ASTER DEM topographic 
model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 7.2.2.6.  Collaboration with CCOP 

 
The fourth workshop of CCOP metadata working group was conducted on 5-7 

September 2006 in Guangzhou, China.  During the workshop, CCOP metadata on geological 
maps was finalized.  However, some members of the working group still have to provide 
more data and thumbnails for completion.  It was also agreed to move to a Phase II of the 
project, to cover other geoscientific subjects.  

 
The 12th PRAGMA Workshop on March 20-22, 2007 in Bangkok was held in 

conjunction with the GEO Grid workshop on March 20, which was co-sponsored by AIST, 
CCOP, and NECTEC, in order to seek partners to join GEO Grid as well as to transfer 
knowledge of how it works and how to utilize the data. 

 
 7.2.2.7.  Collaboration with other institutions 
 

In order to introduce the private finance initiative with geotechnical companies, we 
have just constructed a new scheme of collaboration among industry, university, and 
government sectors, which is called "Geoinformation Consortium of Japan" which comprises 

Figure 99. An example of pyloclastic flow simulation on GEO Grid. 
    Energy Cone model (left), ASTER DEM topography (center) and a simulation result (right). 
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over 31 companies, 2 local governments, and 2 research institutions of geoscience together 
with voluntary groups and ourselves. 

 
  The activities of the consortium will support our social outcome in Japan. This is 

quite a new approach. The main activity of this consortium commences this year but this is 
still not enough to cover our decreasing budget. 

 
 

                    
                                
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.2.3. Japan Agency for Marine-Earth Science and Technology 

 
The Japan Agency for Marine-Earth Science and Technology (JAMSTEC) has 

conducted various collaborative activities among Asian countries in various fields of Earth 
Science. Here we report on specific activities of the Institute for Research on Earth Evolution 
(IFREE) of JAMSTEC. 

 
 This year, we collaborated with the Ministry of Education to coordinate one session 

entitled “Monitoring Earthquakes” in the “GEOSS Symposium in Integrated Observation for 
Sustainable Development in the Asia-Pacific Region”, which was held on January 11-12, 
2007 in Tokyo (http://www.prime-intl.co.jp/geoss/index.php; Figure 101,a and b). This 
symposium was organized by the GEO Secretariat with the support of the government of 
Japan, and its goal was to exchange information and enhance common understanding for 
realizing GEOSS as a tool for sustainable development. Dr. Mizuho Ishida of 
IFREE/JAMSTEC chaired one of the four technical sessions. The goal of this session was to 
discuss the scientific and technical status and perspectives of the key components of an 
Earthquake monitoring and warning system and to promote further cooperation among the 
Countries affected. We invited Dr. Fauzi of BMG, Indonesia, Dr. Rhett Butler of IRIS, 
U.S.A., and Dr. Federico Guendel of International Monitoring System to the meeting. After 

Figure 100.  Initial Search Window of the Geological Clearinghouse of CCOP metadata. 
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2004 Sumatra earthquake, how to establish an early tsunami warning system in the Indian 
Ocean becomes one of the hot issues. We asked those presenters to report the current status 
and how we can help IMS to provide their data continuously for tsunami warning.  

 
 
 
 
 
 
 
 
 
 
 
 
 

    
         

 
 
We also had an international symposium on March 22-23, 2007 in Yokohama Japan. 

This symposium was called “Gloria Symposium (Global Seismic network for research on 
great Inter-plate earthquakes in Asia and Pacific)”. It was sponsored by the Japan Society for 
the Promotion of Science (JSPS) and Japan Agency for Marine-Earth Science and 
Technology (IFREE/JAMSTEC). The purpose of this symposium was focused on the 
fulfillment of the seismic observation and data network and the necessity of the participation 
on FDSN (Federation of Digital broad-band Seismograph Network) in Southeast Asia and 
Northwest Pacific region of the giant earthquake zone. We invited the researchers from the 
relevant countries in order to reach an agreement on the future development by discussion 
regarding practical use of the data and administration of seismic observation. Participating 
countries are the U.S.A., Australia, Germany, Indonesia, Philippines, China, Vietnam, Korea, 
Taiwan, The Netherlands and New Zealand. The recommendations of the symposium are 
summarized in the symposium web page (http://www.gloria-symposium.com) and Fig. 102 
shows presentations at the symposium. 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 101a.  Participants of the GEOSS 
AP symposium. 

Figure 101b. Technical session  
“Monitoring Earthquakes”. 

Figure 102. Gloria Symposium 
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In 2006, JAMSTEC started to construct an ocean floor cable observatory system in the 
offshore of the Kii peninsula. It consists of about 20 Ocean Bottom Seismometers and 
pressure gauges. Figure 103 shows a plan of station distribution. The ocean floor cable 
observatory system will be completed by the end of 2010. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 103.  Station distribution plan for Ocean Bottom Cable Network System 
 
 

7.2.4.  JICA 
 
List of Projects in the Field of Soil/Water Pollution and Disaster Prevention  
(Projects Underway in FY2006) 
 
Cambodia 
Cooperation 

Scheme 
Project Name 

（Post title of Experts） 
Cooperation 

Period 
Project Outline 

Experts Meteorological 
Services 

Mar 2005 – 
Mar 2007 

Enhance the function of the Department of 
Meteorology through training for staff at the 
Department and advise on the management of the 
Department. Through these measures, the project 
will contribute to reducing the impact on human 
lives from meteorological disasters, such as aircraft 
and ship accidents and floods. 
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China 
Cooperation 

Scheme 
Project Name 

(Post title of Experts） 
Cooperation 
Period 

Project Outline 

Technical 
cooperation 
project 

The Sino-Japan 
Friendship Center for 
Environmental 
Protection Project 
Phase III 

Apr 2002 – 
Mar 2008 

The project will support the Center in playing a 
leading role in environmental protection in China. 
Policy support such as the promotion of a 
recycling-oriented economy and support for the 
preparation of policies based on environmental 
assessment by residents, support regarding large-
scale air pollution issues (yellow sand, acid rain, 
etc.) and support for dioxin and POPs analysis, are 
particularly being focused on as new issues. 

Technical 
cooperation 
project 

Water Environment 
Restoration Pilot 
Project in Taihu Lake 

May 2001 – 
Mar 2007 

Development and transfer of technology for 
treating household wastewater from diverse 
sources in the Lake Taihu basin. The project is 
intended to study the practical application of high-
performance household wastewater treatment 
facilities and utilization of eco-technology for 
purification.  

Training Training for Sewage 
Disposal Project 
under Yen Loan 
Scheme 

Oct 2005 – 
Nov 2007 

Intended to realize further adequate management 
and administration of sewage facilities by targeting 
administrators of sewage businesses operated with 
loan assistance.  

Technical 
cooperation 
project 

Japan-China 
Meteorological 
Disaster Cooperative 
Research Center 
(Phase 3) 

Dec 2005 – 
Jun 2009 

Intended to improve the quantity and quality of 
weather observation data from the Tibetan Plateau 
and eastern regions thereof, and to enhance the 
current weather forecast system through the 
development of numerical prediction models.   

 
Indonesia 
Cooperation 

Scheme 
Project Name 

(Post title of Experts) 
Cooperation 

Period 
Project Outline 

Experts Environmental 
Policy 

Aug 2006 – Aug  
2008  

Advice on environmental policy in general. 

Technical 
cooperation 
project 

The Project for 
Strengthening 
Decentralized 
Environmental 
Management 
System  

Jul 2002 – Jun 
2006 

Dispatch of experts on environmental 
management, environmental monitoring, etc. in 
order to support establishment of the 
environmental management system jointly 
implemented by the Environment Management 
Center and regional environmental bureaus.  

Development 
Study 

The Study on 
Countermeasures 
for Sedimentation 
in Wonogiri 
Multipurpose Dam 
Reservoir 

Jan 2004 – Jul 
2007 

Making suggestions on measures to reduce 
sediments including a removal method for 
sediments in reservoirs that matches the 
conditions of the Wonogiri Dam and the 
conservation of the basin environment, and 
implement an operability survey on high priority 
projects selected.  

Development 
Study 

The Study on 
Capacity 
Development for 
Jeneberang River 
Basin Management 

Apr 2003 – Mar 
2007 

Implement supports for the establishment of PJT 
Jeneberang, capacity-building (business 
management, financial management, river basin 
management and fostering of human resources) of 
PJT Jeneberang, and the preparation of 
management and maintenance plans for facilities 
in the entire Jeneberang River basin.    

Experts Water Resources 
Policy 

Jun 2002 – May 
2007 

Intended to improve the legal framework, 
policymaking and implementation ability in 
relation to water resource policies.  
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Development 
Study 

The Study on 
Natural Disaster 
Management Plan 

Mar 2007 – Feb 
2009 

Disaster Management Plan and capacity 
development of related agencies at the national 
and the regional level. 

Technical 
cooperation 
project 

The Institutional 
Revitalization 
Project for Flood 
Management in 
JABODETABEK 

Feb 2007 - Jan 
2010 

Enhancement of river management capability and 
drainage system operational capability, in addition 
to establishment of emergency evacuation system 
for residents. 

 
Philippines  
Cooperation 

Scheme 
Project Name 

(Post title of Experts) 
Cooperation 

Period 
Project Outline 

Technical 
cooperation 
project 

Capacity 
Development Project 
on Water Quality 
Management 

Jan 2006 – Jan 
2011 

In order to implement activities necessary for 
enforcing the Water Purification Law and 
enforcement regulations thereof, that took effect in 
2004, and enhance the water quality management 
capacity of the Environment Management Bureau 
and regional offices.  

Technical 
cooperation 
project 

The Project for 
Enhancement of 
Capabilities in Flood 
Control and Sabo 
Engineering of the 
Department of Public 
Works and Highways 

Jul 2005 – Jun 
2010 

Enhancing the flood management function by 
implementing R&D, training, information 
management system and pilot projects, and by 
establishing internal support systems.   

Technical 
cooperation 
project 

Strengthening the 
Flood Management 
Function of DPWH 

Apr 2004 – Apr 
2006 

Improving capabilities relating to the maintenance 
and operation of flood forecasting and warning 
systems.   

Experts River Administration 
Improvement 

Jun 2004 – Jun 
2007 

Through the establishment of a long-term project 
planning system for flood control, technical 
guidance and advice on organizational/legal 
systems, planning systems, and river management 
technology necessary for a sustainable flood 
control strategy implemented by basin, the project 
will contribute to the implementation and 
promotion of adequate river management in the 
Philippines.  

Development 
Study 

The Study on 
Comprehensive 
Flood Mitigation for 
Cavite Lowland Area 

Mar 2007 - Mar 
2009 

With the aim of flood damage mitigation in Cavite 
Lowland area, formulation of flood control master 
plan, feasibility study on high priority projects, as 
well as capacity development of counterpart 
organizations.     

 
Thailand 
Cooperation 

Scheme 
Project Name 

（Post title of Experts） 
Cooperation 

Period 
Project Outline 

Technical 
cooperation 
project 

The Project for 
Improvement of Sewage 
Treatment Plant 
Management in Thailand 

May 2004 – 
Nov 2007 

Cooperate to establish effective methods for 
operation and maintenance of sewage treatment 
facilities in Thailand.   

Technical 
cooperation 
project 

The Project on Capacity 
Development in Disaster 
Management 

Aug 2006 - 
Jul 2008 

Capacity development of relevant organizations to 
share and accumulate information, as well as to 
coordinate disaster management activities, by 
supporting disaster prevention activities, at the 
national and regional level.   
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Experts JICA Experts on 
Advisor to Director-
General of Department 
of Disaster Prevention 
and Mitigation (DDPM) 
for Development of 
DPMA 

Sep 2006 - 
Mar 2008 

Technical advice to improve training courses at 
the disaster prevention training agency.  

 
Vietnam 
Cooperation 

Scheme 
Project Name 

（Post title of Experts） 
Cooperation 

Period 
Project Outline 

Experts Environmental 
Management 

Sep 2004 – 
Sep 2007 

Dispatching of experts to the Ministry of Natural 
Resources and Environment as environmental 
policy advisors. 

Technical 
cooperation 
project 

Enhancing Capacity of 
Vietnamese Academy of 
Science and Technology 
in Water Environment 
Protection 

Nov 2003 – 
Nov 2006 

Providing support for enhancing the function of 
the Vietnamese Academy of Science and 
Technology, a research and development institute 
under the direct control of the Prime Minister’s 
Office. 

 
Malaysia 

Cooperation 
Scheme 

Project Name Cooperation 
Period 

Project Outline 

Technical 
cooperation 
project 

The Project for 
Tsunami Early 
Warning Technology  

Dec 2006 Dispatch of three experts for smooth operation of 
newly-introduced Tsunami early warning system, 
and for promotion of evacuation drill. 

Development 
Study 

Improvement of 
Planning Capability in 
Sewerage Sector 

Mar 2007 – 
Oct 2008 

Capacity improvement on sewerage planning at 
Sewerage Service Department and National Water 
Service Committee.  

 
 

7.2.5. Activity Report of the Japan Geotechnical Consultant Association (JGCA) 
 

JGCA was established in 1963 to improve the members’ investigation skills and to 
expand the business of geotechnical investigation. JGCA represents the private sector in the 
Japanese geotechnical market. We would like to report our activities as follows. 
 

7.2.5.1.  Managing the risk of geological conditions in public construction project 
and the importance of geological information 

 
Relations between geological information and project cost 
 

Having considered the elements and forming process of project cost including 
construction and maintenance cost, or total undertaking cost including social and time-value 
cost (we call such elements and forming process “cost structure”), it is realised that 
geological conditions have a great influence over such cost structure. However, because of 
the uncertainty of geological conditions, it is not unusual to take action after such geological 
risk became obvious during the project executing process. In fact, sometimes it is considered 
that taking action after such geological risk became obvious is more efficient. Project 
executing process is considered as a transfer process of the project risk. In the case of 
geological conditions, such project risk used to be eliminated by revising the specifications at 
the later construction phase when the risk became more apparent. 
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Tax payers, beneficiaries and citizens entrust public entities as experts for executing 
the project. Accordingly, they do not expect that such project cost or construction cost 
predicted by experts would vary significantly during the construction process. Therefore, if 
such project cost has changed significantly, it is not unreasonable for citizens to request the 
experts for the explanation as to whether such change was really unpredictable or not. 

 
People who are responsible for the project cost and construction cost must be 

accountable as to whether such significant cost change was predictable or not, and if it was 
predictable, as to who was able to reduce the uncertainty under what conditions. 

 
Process management of geological risks 
 

Timely management of geological risk and cost reduction would be achieved by 
managing the cost forming process.  Under such process management, the image of which is 
shown in the chart below (Figure 104), predictable risk (called pessimistic risk) is extracted 
and such risk is taken care of along the process, then moving forward to the next stage with 
the reduced risk. The slope in the chart represents geological technique and investment effect 
of geological survey. We would like to estimate appropriate investment amount of geological 
survey from this slope.  CM, who is a person to support public entity, could be hired to make 
the slope steeper. As to the transition from previous stage to next stage, it should be 
considered that certain criteria must be met. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

 

We need following three factors to operate this management system 

1. Technical advisor who works with the public entity 
2. Method for quantifying the risk 
3. Process management system 

 
The technical advisor in geology, similar to a legal advisor, lawyer, financial advisor 

or public accountant, would work with the public entity as shown below (Figure 105), and the 
position of such advisor is different from that of private entity. 

Figure 104.  Image of geological risk management. 
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The technical advisor in geology works not only with personal technical skill but also 
with organizational supporting tools. At this point of time, there is no such supporting tool, so 
that the following must be necessary. 

 
1. Outlines of risk elements 
2. Cause-effect relation model of risk 
3. Guideline (risk extraction, quantifying method, prediction method, risk reduction 

method, standard for risk transfer, method to estimate appropriate investment amount 
in geological survey, method of superintendence of design work, method of 
superintendence of construction and so on) 

4. Database (successful and unsuccessful examples at each stage) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
Merit of geological risk management 
 

Utilizing the above three-piece set, namely “technical advisor in geology”, “risk 
quantification” and “process management”, the following developments would be expected 
for the structural cost reform of public construction work. 

 
1. Reduction of construction period and cost by taking preventive action against risk 
2. Avoiding construction period extension and cost increase (distrust by citizens) caused by 

starting construction with optimistic risk   
3. Contribute to forming consensus by pro-active measurement rather than post-active 

measurement, such as specification revision. 
4. Contribute to accountability and risk communication by process management starting 

with pessimistic risk. 
5. Clarify the risk which is to be transferred to the next stage of construction. 
6. PPP (public private partnership) with private sectors would progress by understanding the 

risk in advance. 

Figure 105.  Position of the technical adviser. 
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7.2.5.2.  Purpose for selecting “100 remarkable geological spots in Japan” and the 

related activities thereafter 
 

Geological features in the Japanese archipelago have resulted from earth processes, 
such as seafloor enlargement and continental drift, operating from the Paleozoic Era, several 
hundred millions of years ago, up to now. However, most people are not aware of such 
activities of the earth during their daily life.  Nevertheless, many have been told that 4 plates 
collide with each other around the Japanese archipelago, so that seismicity is active, 
volcanoes erupt from time to time and geological disasters such as landslides occur 
frequently. 

 
It is very important to understand scientifically the geological information revealed in 

Japanese archipelago and to share such information among nations for securing a safe and 
sustainable future. Therefore, to promote understanding about geology, we asked nationwide 
public participation to select ”100 Japanese remarkable geological sites” for preservation and 
utilization of natural resources, prevention of natural disasters and development of local 
economy and tourism. 

 
Approximately 400 candidates were recommended around the country and with the 

cooperation of related organizations, academic societies and the public sectors, the 
“Committee of selecting Japanese 100 remarkable geological sites” was established and the 
selection was carried out. In the process of selection, as criteria, whether it is a world-
important geological feature, unique geological feature only in Japan or special topography 
reflecting unique geological features are all considered, and as additional criteria, usefulness 
as tourism resource, contribution to earth science education and local economy are also 
considered. As a result, 80 plus sites were selected. 

 
The committee sent certificates to the local government where the selected site is 

located. Many local governments carried out a press release and both local and nation-wide 
newspapers published articles.  The science column of Asahi introduced the selected sites and 
it made a good topic. 

 
In the selected areas, we hope that important geological features are preserved for the 

future, geological inspection courses are organized, facilities such as local museums will be 
improved and will support activities toward geological study. We further hope that those 
activities would be developed to the candidate selection of Geoparks as promoted by 
UNESCO. 
 

7.3.  International Year of Planet Earth in Japan 
 
7.3.1.   National Committee and related bodies 

 
The Japanese National Committee for the International Year of Planet Earth, a 

subsidiary of the International Corresponding Committee for the Committee of Earth 
Planetary Science, Science Council of Japan, has worked as a base-line for the planning of 
IYPE activity in Japan, and implementation of IYPE activities is being carried out by the 
Japan IYPE Implementation Committee with a close relation to the National Committee 
(NC). 
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7.3.2. Recent Activities 
 
7.3.2.1. Opening Ceremony 

 
IYPE Symposium 'International Year of Planet Earth 2007-2009' - Opening 

Ceremony in Japan - was held at the Koshiba-Hall, University of Tokyo on 22nd of January, 
2007 (Figure 106). After the opening address by Dr. Tsukuda, the chair of the NC, Prof. 
Arima, Honorary President of IYPE Japan, stated the opening declaration of IYPE in Japan, 
and then congratulatory speeches were given by Prof. Yoshikawa, President of National 
Commission for UNESCO, Prof. Hamano, President of Japan Geoscience Union, and Prof. 
Zhang, President of IUGS. Prof. de Mulder and Mr. Missotten gave Keynote lectures. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
7.3.2.2.  I*Y 

 
Making a virtual group, called I*Y, International Year of Planet Earth and other 

international years related to Earth sciences (eGY, IHY and IPY) exhibited posters 
introducing Japanese activities of years at AOGS 2007 which was held in Bangkok in this 
summer. 
 

7.3.2.3.  Collaboration 
 

Many cooperative symposia and events either have or will be held. Those symposia 
and events are listed on the IYPE Japan website (www.gsj.jp/iype/).  

Figure 106.  IYPE Symposium 'International Year of 
Planet Earth 2007-2009' - Opening Ceremony in Japan. 

Figure 107. Example of outreach activity against tsunami. 
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Followings are some examples; 
 

a)  Puppet Show Project “The fire of Inamura (Rice sheaves)" 

This is an educational program to reduce natural disasters, based on an actual story 
that the fire saved people from a tsunami. 

 

b) Special Exhibition "UNDERGROUND - Adventure in the darkness created by 
Imagination and Science" 

This exhibition focuses on the underground, from just under the ground to the core of 
the earth, sponsored by the National Museum of Emerging Science and Innovation. 
 

c)  International Symposium "Quaternary Environmental Changes and Humans in Asia and 
the Western Pacific". 

 This symposium is held in celebration of the 50th Anniversary of the Japan 
Association for Quaternary Research (JAQUA) in conjunction with the 125th Anniversary of 
the Geological Survey of Japan, AIST. 
 

d)  GSJ is joining the CCOP project for writing the book on Geoheritage in E and SE Asia. 
 

e)  GSJ is collaborating in the OneGeology project to compile 1:1,000,000 digital map of the 
world. 

 
7.3.3.  Future Plan 

 
The NC and IYPE Japan are; 

a)  promoting the IYPE Student Contest in Japan,  
b)  signing the MOU at the third NC Meeting,  
c)  planning the I*Y International Symposium "Fifty Years after IGY: Modern Information 

Technologies and Earth Sciences",  
d)  considering publication of educational materials for children, and etc. 
 

Figure 108.  The Japanese 
website (www.gsj.jp/iype/) 
operated by GSJ, AIST. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: REPUBLIC OF KOREA Period: 1 July 2006 – 30 June 2007 
 

GEO-RESOURCES SECTOR 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 
National programmes of mineral exploration and investigation in Korea were carried 

out by the Korea Institute of Geoscience and Mineral Resources (KIGAM) and Korea 
Resources Corporation (KORES). KIGAM’s domestic mineral exploration project was 
focused on re-evaluation of domestic mineral resources such as Fe, REE and hydrothermal 
clay deposits. KIGAM’s overseas mineral exploration and evaluation programmes were 
targeting three major regions of Central Asia, Africa and South America. KORES is running a 
drilling support programme (total 35,000m) for domestic metallic and non-metallic deposits 
and mines funded by the government. KORES is also actively carrying out overseas mineral 
exploration and survey projects, mainly preliminary surveys, in many foreign countries. This 
project will gradually be expanded.  

 
1.2. Annual Review of Technical Programmes/Activities 

 
KIGAM’s domestic mineral exploration project is summarized in Table 1. This project 

is aimed to re-evaluate and to confirm potential mineralized areas. Additionally genetic 
research on various deposits is being carried out.  

 
Table 1. KIGAM’s domestic mineral exploration activities 

Title Period Target deposits Activities 

Donghae Fe deposit Regional survey to confirm Fe-
mineralized zone 

Hongcheon REE 
anomaly  Preliminary survey of anomalies  

Daehyun sericite 
Deposit 

Detailed mapping and genetic 
research 

Re-evaluation of 
strategic domestic 

mineral resources and 
development of 

exploration techniques 
for ore deposits 

Jan.2007 
~ 

Dec.2009 

Limestone deposit Confirmation of high grade ore 

 
KORES is executing a drilling support programme for operating mines and for 

prospecting deposits such as Mo, Pb-Zn, Au-Ag, limestone, silicastone, feldspar, pyrophyllite, 
kaolin deposits in Korea. In 2007, KORES has a plan to support drilling of a total of 45,200 m.  

 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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KIGAM’s overseas mineral cooperation programmes are summarized in Table 2. At 
the moment, target countries are all non-CCOP member countries. However, KIGAM will 
extend this programme to CCOP Member Countries in the near future.  

 
Table 2. KIGAM’s overseas mineral cooperation activities 

Title Period Target countries Activities 

Cooperative research 
and compilation of 
geo-information for 

overseas mineral 
resources 

Jan. 2006 
~ 

Dec. 2014 

Argentine,Chile,Peru, 
Mexico,Uzbekistan, 
Kazhstan, Mongolia 

Geochemical exploration (Chile) 
Evaluation of mineralized areas 
(Chile, Peru) 
DB compilation (Argentine, Mexico, 
Uzbekistan, Kazhstan, Mongolia) 

 
 
KORES is actively carrying out 15 overseas mineral exploration and survey projects 

for deposit evaluation in many countries including CCOP Member Countries (China,  Papua 
New Guinea and Philippines) and non-member countries (Madagascar, Australia, Mexico, 
Peru, Finland, Kazakhstan, Myanmar and Uzbekistan). A summary of the main projects is 
shown in Table 3.  
 

Table 3. KORES’ overseas mineral exploration activities 

Title Period Target countries & deposit 
(Locality) Activities 

China BeiFangTongYe  
Cu deposit 

(Shanxi province) 

Preliminary survey 
Contract conclusion (May 2007) 

Papua New Guinea 
Wafi-Golpu Cu-Au 

deposit (Lae city) 
Investigation for investment 

Myanmar Monywa Cu deposit 
(Monywa Maladay) Investigation for investment 

Philippines RapuRapu Cu deposit  
   (Albay Rapu Rapu Island) Exploration finished 

Madagascar Ambatoby Ni deposit 
   (Toamasina Moramanga) 

Contract conclusion (Oct. 2006) 
27.5 % Share (KORES etc.) 

Australia Anvil Hill Coal deposit  
   (New South Wales Daman) Investigation for investment 

Mexico Sonora Cu deposit 
 (Sonora Carborca) 

Regional geophysical 
Exploration finished 

Peru Celendin Cu-Zn Deposit  
   (Ancash province) Preliminary survey 

Finland Inari Ni deposit 
(Lapland Ivalo) 

2nd stage regional exploration 
finished 

Kazakhstan Paleocontinent  
Cu-Au deposit  
   (Almaty) 

Preliminary survey 

Preliminary 
overseas 
mineral 

exploration 

Jan.2006 
~ 

Dec.2007 

Uzbekistan Djantuar U deposit  
(Navoi Zarafshan) Preliminary survey 
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1.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 
 
KIGAM’s overseas mineral exploration projects might be extended to CCOP Member 

Countries if the Member Countries propose collaborative mineral exploration programmes to 
KIGAM. 

 
KORES’ overseas mineral exploration or preliminary survey projects might be 

increased to meet the governmental policy for mineral resources. 
 

2. ENERGY PROGRAMME 
 

2.1. Summary 
 
Regarding the hydrocarbon upstream activities, R&D is mainly carried out by KIGAM. 

On the other hand, exploration and production operations are managed by Korea National Oil 
Corporation (KNOC). The activities by KIGAM and KNOC are summarized in Table 1 and 2 
respectively. 
 

Table 1. Hydrocarbon R&D activities by KIGAM 

Title Period Activities  
Regional mapping program for 

the energy resources of the 
Korea Continental Shelf  

2001~2009 3,723 Line kms of 2D seismic data in Jeju Basin were 
acquired and processed. The data are under   interpretation. 

Construction of petroleum   
information system on the 
Korean Continental Shelf  

2006~2009 
Designing of data model, development of software system, 
setting of hardware system, and collection of petroleum 
exploration data 

Cooperative research for   
overseas petroleum           

resources information, and 
E&P technology  

2006~2009 
Three cooperative research projects with Vietnam (VPI), 
Russia (IPGG) and Kazakhstan (KNTU) summarizing fiscal 
systems and general information on sedimentary basins. 

Gas hydrate development 2005~2014 

3-D seismic survey was conducted on the prospective area. 
Total coverage is about 400 km2. 
The first gas hydrates sample was recovered by piston 
coring in the Ulleung Basin. 

 
Table 2. Hydrocarbon exploration and production activities by KNOC 

Project Activities  

Donghae-1 Gas Field  Started joint exploration with Woodside Energy of Australia in deep sea area of 
the East Sea. 

Vietnam 11-2  Completed gas production facilities of the Rong Doi gas field in Block 11-2 
and began production. 

Canada Blackgold Oil Sands  Purchased a 100% stake in the Blackgold oil sands in Alberta, Canada, with 
estimated resources of 216 million barrels. 

Kazakhstan ADA  Discovered a new oil field in the Bashenkol structure inside the ADA Block in 
Actobe, Kazakhstan. 

OPL 321 and 323 in Nigeria  Concluded a Production Sharing Agreement on Oil Prospecting Licenses 321 
and 323 in Nigeria. 

West Kamchatka Performed 2-D seismic exploration and technical research work in the West 
Kamchatka Block in the Sea of Okhotsk 
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2.2. Annual Review of Technical Programmes/Activities 

 
The project “Construction of Petroleum Information System on the Korean 

Continental Shelf” consists mainly of designing the data model, development of the software 
system, setting of hardware system and collection of petroleum exploration data. The 
information system will include well data, seismic data, maps and reports. The data will also 
be integrated and reinterpreted to move to a database system.  

 
KIGAM has started a new project “Cooperative Research for Overseas Petroleum 

Resource Information, and Exploration and Production Technology”. Three cooperative 
research projects were carried out with Vietnam (VPI), Russia (IPGG) and Kazakhstan 
(KNTU) summarizing fiscal system and general information on sedimentary basins. 
Information on 10 important overseas petroliferous basins was analyzed.  

 
The major accomplishment in the Gas Hydrate Development Project was the recovery 

of a real sample of bedded and massive gas hydrate in the East Sea by piston coring. This 
discovery was made based on field data acquired using echo sounder, sensors (CH4, O2, 
salinity, conductivity, and temperature), deep-sea camera, gas chromatography analyzer, and 
water sampler with an acoustic positioning system (Fusion USBL). The gas hydrates range 
from 99.91% to 99.93% of the normalized composition by volume. Ethane is present in trace 
volume but no other higher-hydrocarbon was detected in the hydrate. Gas hydrate is inferred 
to be structure I. All gas samples from the piston core sediments share similar characteristics. 
The gas samples are dominated by methane (>99.9%). Concentration of chlorine in the pore 
water ranges from 523.6 mM to 542.7 mM and decreases with core depth, while concentration 
of methane increases abruptly below 1.64 mbsf. TOC/TN ratios show that the organic matter 
in the gas hydrate bearing sediments originated from marine algae. The results of Rock-Eval 
pyrolysis, however, reveal that most organic matter originated from the land-plants (Type III). 
Tmax values indicate an immature stage. The gas hydrate bearing sediments yield abundant 
foraminifera, diatom, and radiolarian specimens. These sediments consist of fine-grained 
opal-A, quartz, feldspar, mica, pyrite, carbonate, and clay minerals. The authegenic carbonate 
nodules above the gas hydrate indicate the growth of acicular aragonite crystals suggesting a 
close relationship with the gas hydrate. Drilling activities will start in October 2007 to 
compare the indicators of exploration data with the drilling results.  

 
Based on the seismic interpretation data including velocity analysis from 3-D seismic 

survey of 400 km2, we defined seismic characters of four distinct areas indicating the 
existence of gas hydrate: southern slope, base of northeastern slope and basin, northern central 
basin and base of western slope. In the southern slope, gas escape structures dominates and 
BSR of strong and continuous amplitude distributes with a strong reflector indicating the 
existence of gas below BSR. The base of the northeastern slope and basin are characterized by 
column and chimney structures. The internal structure of columns is indistinct. An acoustic 
blanking zone related to turbidite and chimney structure is distributed in the northern central 
basin. In the base of the western slope, the structure below BSR indicates the possibility of  
the existence of gas.  

 
KNOC purchased a 100% stake in the Blackgold oil sands in Alberta, Canada, with an 

estimated quantity of 216 million barrels. KNOC plans to start the full-scale construction of 
production facilities in 2008, producing up to 35,000 barrels of oil per day by 2010. 
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2.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 
 
CCOP Member Countries and Cooperating Countries are welcomed to join KIGAM’s 

hydrocarbon and gas hydrates projects. 
 
3. GROUNDWATER PROGRAMME 
 

3.1. Summary 
 
A new ‘Top Brand Project’ was launched in 2007 by integrating several ongoing 

projects. This project, namely INEX Groundwater, has 3 main research fields: (1)   
development of large amounts of groundwater resources & artificial storage reservoir, (2)   
groundwater contamination protection & remediation, and (3) establishment of national 
integration/application protocol (system) for sustainable groundwater development. Its annual 
budget is over 6 million USD and a total of 54 researchers including 46 doctorate experts are 
involved in the project. A new research group was established in Groundwater & Geothermal 
Resources Division to study ground-water contamination problems and groundwater quality 
issues. 
  

3.2. Annual Review of Technical Programmes/Activities 
 
The main ongoing research projects are outlined in the table below. 
 
KIGAM completed the 2nd phase of the “Sustainable Water Resources Research 

Program” (July 2004 ~ March 2007) focusing mainly on the development of fully coupled 
groundwater-surface water interaction modeling programs based on the core technologies 
developed from the 1st phase (August 2001 ~ June 2004). The 3rd phase of this project (April 
2007 ~ March 2011) was launched recently with its ultimate goal to secure the groundwater 
resources in Jeju Island using an artificial recharge system.  

 
The Ministry of Environment (MOE) has funded annually the “Development of 

Protocol for Expedited Contamination Site Assessment” and KIGAM carries out its related 
project concerned with developing the technologies of soil and groundwater contamination 
detection using hydro-geochemical indicators, soil gas, and geophysical prospecting methods.  
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Table 1.  On-going groundwater research programs in KIGAM  

Title Period Activities Funding 
Agency 

Technology development of affluent yield of ground 
water and ASR 
Contamination protection & remediation; vulnerability 
assessment on ground-water resources   INEX 

Groundwater 
 Jan. 2007 ~ 
 Dec. 2015 National integration/application protocol (system) of 

Clean Ground Water: Sustainable Water Resources 
Research Program including Jeju Island groundwater 
research (2007.4~2011.3) 

Ministry of 
Science & 

Technology 
(MOST) 

 HMP  1980’s ~   
 Dec. 2011 

Hydrogeologic maps in Boeun & Yesan areas to be  
completed by 2007 

 NGMP  Mar. 2006 ~ 
 Feb. 2007 

Revised national ground water management plan by 
the law (in every 5 years) 

Ministry of 
Construction & 
Transportation

 Expedited   
 Site   
 Assessment 

 Jun. 2003 ~  
 Mar. 2008 

Technology development of expedited soil and 
groundwater contamination detection using hydro-
geochemical indicators, soil gas, and geophysical 
prospecting 

 Misc. - 
Radioactive materials in groundwater 
Preliminary site investigation of F and NO3 
contaminated groundwater 

Ministry of 
Environment 

 

 

3.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 
 
Groundwater Training in 2008 will be held in KIGAM with the cooperation of AIST-

GSJ CCOP groundwater program: KIGAM will build a new training center by the year 2008. 
 
The Groundwater & Geothermal Resources Division in KIGAM is also interested in 

the research fields of coalbed methane (CBM) and CO2 enhanced CBM (CO2ECBM). If any 
countries are interested in this topic, please contact Dr. Byoung-Woo Yum 
(ybw@kigam.re.kr). 
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GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 
 

4.1. Summary 
 
KIGAM plays a leading role in investigating the coastal areas of Korea, especially in 

the field of sedimentology and geomorphodynamics. Since the completion of the 
Saemangeum dyke, the issue of preservation of the coastal area has changed into sustainable 
or environment-friendly development of the huge reclaimed area.  Being stimulated by the 
research program of the US Office of Naval Research (ONR), various academic approaches 
are added to study of the oceanographic and physical phenomena of Gyeonggi Bay.  The 
National Oceanographic Research Institute (NORI) continues LiDAR operation to construct a 
nationwide coastal digital elevation model (DEM).  Building and construction in coastal areas, 
especially building the new port near Busan, a steel mill on the west coast, shipyards on the 
southern coast, and the 2nd Incheon International Airport, are all still active and require 
precise surveys large amounts of natural resources.  Recently, submarine archaeologic 
remains were found near the western coast. 

 
Table 1. Technical programmes/activities in the coastal zone programme 

 
4.2. Annual Review of Technical Programmes/Activities 

 
Technical Programmes 
 

• Coastal geology mapping in Samoa entered its final year of the 1st phase and was 
approved to move into the 2nd phase in 2008 with an expanded scope, ‘Study on 
Mitigating Geological Hazards in the Asia-Pacific Region’ under the United Nations 
Development Program (UNDP). 

• Offshore marine sand assessment survey was resumed by the Ministry of Construction 
and Transportation (MOCT) via the Korea Water Company (KOWACO) and KIGAM 
in the South Sea of Korea in order to meet increasing demands for aggregate resources. 

Programmes / Activities Organizations 
Coastal geology mapping in Samoa UNDP, KIGAM 
Marine sand assessment  MOCT, KOWACO, KIGAM 
Studies on Gyeonggi Bay 
(geological and physical conditions) 

MOCIE, KIGAM 
ONR, MOMAF, NORI 

High-resolution coastal elevation survey MOST, KORDI, KIGAM 
Marine GIS project (2nd phase) MOMAF 
Coastal LiDAR survey in SW coast MOMAF, NORI 
Geological safety assessment for coastal development KHNP, KNOC, KOPEC, etc 
Seminars and workshops on coastal hazards CCOP, IGCP 

International symposiums, workshops, seminars on 
coastal wetlands 

UN, international, 
intergovernmental or governmental 
organizations, academic societies, 

NGO’s and civil sector 
Technical Peace Corps (TPS)  program MOST-KICOS 
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• Studies on coastal geoscience and physical oceanography of Gyeonggi Bay, western 
coast of Korea, were launched in 2007 by MOCIE and ONR, the former of which 
mainly focuses on estuarine channel –point bar-tidal flat complex for oil sand 
exploration. 

• Study on a high-resolution coastal elevation model for mitigating coastal hazards 
induced by typhoon-induced flooding was started by the MOST through the Korea 
Ocean Research and Development Institute (KORDI) and KIGAM. 

• The 2nd phase of a marine GIS project was started as a part of the National GIS program 
by the Ministry of Marine Affairs and Fisheries (MOMAF). 

• A coastal LiDAR survey was continued in SW coast by the MOMAF through the NORI. 
• Several commercial surveys for geological safety assessment for building new nuclear 

power plants, installing submarine gas pipelines and laying electric power cables have 
been launched by the Korea Hydro & Nuclear Power Company (KHNP), KNOC and 
the Korea Power Engineering Company (KOPEC). 

 
Activities 

• Seminars and workshops on coastal hazards, esp. coastal erosion issues have been held 
by CCOP and the International Geological Correlation Program (IGCP). 

• International symposiums, workshops, seminars on coastal wetlands have been held in 
Korea with a wide range of participants from UN, international, intergovernmental or 
governmental organizations, academic societies, NGO’s and civil sectors in order to 
prepare for the 2008 Ramsar Convention in Korea. 

• MOST decided to dispatch four technical peace corps (TPS) through the Korea 
Foundation for International Cooperation of Science and Technology (KICOS) for 
supporting scientific achievements in the South Pacific Area and South East Asia. 

 
4.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 
Technical Programmes 

• The 2nd phase of UNDP-KIGAM project will be launched in 2008 and the SE Asian 
region will be included (UNDP-KIGAM). 

• Offshore marine sand assessment for aggregate resources in the territorial seas will be 
continued in the South Sea of Korea (MOCT-KOWACO-KIGAM). 

• A planning study on coastal geology and geomorphology for hazard mitigation will be 
launched (MOMAF-KIGAM). 

• More commercial projects are expected to be launched for coastal development and 
management. 

 
Activities 
• International symposia, workshops and seminars on coastal geology related to UNDP, 

CCOP, IGCP and the Ramsar Convention, will be held in Korea. 
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Table 2. Technical programmes/activities to be conducted in the future 

Programmes / Activities Organizations 
Geological hazards mitigation in Asia-Pacificoastal areas UNDP, KIGAM 
Offshore marine sand assessment survey MOCT, KOWACO, KIGAM 

High-resolution coastal elevation survey MOST, KORDI, KIGAM, 
MOMAF,NORI 

International symposia, workshops, seminars on coastal 
geology 

UNDP, CCOP, IGCP, Ramsar 
Coonvention, etc 

 
 
5. GEO-HAZARDS PROGRAMME 
 

5.1. Summary 
 
In 2006~2007, KIGAM conducted several R&D projects on geohazards including 

earthquake monitoring; landslides on natural terrains; impact from seawater intrusion; erosion 
and sedimentation disasters at rivers; and surface subsidence. These projects are conducted as 
basic research programmes of KIGAM and a newly commenced national research program 
supported by the Korean government. Several other organizations also perform activities 
related to geohazards in Korea. 

 
Table 1. Technical programmes/activities in geo-hazards programme 

Discipline Main Activities Organization 
Operation of seismic observatories over 120 sites in the 
Korean Peninsula and its vicinity KIGAM,KMA 

Designation of KIGAM as NDC of Korea by UN assembly  KIGAM 
Earthquakes 

Installation of an ocean bottom seismometer  KMA 
Establishment of landslide prediction maps over 1,500km2 
in Seoul and Gyeonggi Province  KIGAM 

Development of landslides monitoring sensors and loggers  KIGAM 
Construction of debris control dams KFS 

Landslides 

A database of Cut-Slope Management System KICT 
Investigation of the processes of sediment outflow KIGAM 
Estimation of sediment yield using the models of USLE 
and GeoWEPP KIGAM 

Coastal LiDAR survey in SW coast MOMAF,NORI

Erosion and 
Sedimentation 

Disaster 
Coastal geosciences and physical oceanography ONR, NORDI 
Several geophysical and hydrological surveys for fracture 
systems  KIGAM 

Operation of National Seawater Intrusion Monitoring 
Network in the coastal area  KARICO Seawater 

Intrusion 
Monitoring of the temperature and EC of groundwater in 
Jeju Island KIGAM 

Development of predictive subsidence monitoring system 
over the closed mine area  KIGAM 

Surface 
Subsidence Establishment of MRC for nation-wide mine reclamation 

and mining area development projects MRC 
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5.2. Annual Review of Technical Programmes/Activities 
 

          5.2.1. Earthquakes 
 
KIGAM and the Korea Meteorology Agency (KMA) operate seismic observatories 

over 120 sites in order to monitor earthquake activity in the Korean Peninsula and its vicinity. 
Two permanent geomagnetic stations and three GPS stations contribute to measure 
geomagnetism and crustal deformation. KIGAM was designated as the National Data Center 
(NDC) in Korea by the UN assembly in 1996 related to Comprehensive Nuclear Test-Ban 
Treaty (CTBT).  In 2006~2007, KIGAM added two borehole stations including GPS 
observation. 

 
KMA installed an ocean bottom seismometer off the south of Ulleung Island, which 

may contribute to the accurate monitoring of earthquakes and tsunami in the East Sea. 
 

 5.2.2.  Landslides 
 
KIGAM performed the first year of research of a new R&D project for landslide 

hazards supported by National Emergency Management Agency (NEMA) from September 
2006. KIGAM established landslide prediction maps over 1,500 km2 in Seoul and Gyeonggi 
Province. KIGAM also developed three kinds of monitoring sensors for debris flows on 
natural terrain. The Ministry of Korean Forest Service constructed debris control dams in 
Gangwon Province where many landslides occurred in July 2006. 

 
In the case of research on manmade slopes, KIGAM completed construction of an 

Urban Slope Management System (USMS) to make a standard database for effective slope 
management in urban areas of Busan Metropolitan City. The Korea Institute of Construction 
Technology (KICT) continuously constructs a database using the Cut-Slope Management 
System (CSMS). 

 
5.2.3.  Erosion and Sedimentation Disasters 

 
KIGAM investigated, by monitoring, the processes of sediment outflow from slopes, 

gullies and channels in relation to vegetation. KIGAM estimated the sediment yield by 
monitoring and using the models of USLE and GeoWEPP.  Total sediment yield estimated by 
GeoWEPP was analogous to the observed results.  The vulnerability to sedimentation 
disasters was estimated using the model of SINMAP in the monitoring area. 

 
 A coastal LiDAR survey was continued in SW coast (MOMAF-NORI).  A coastal 

geosciences and physical oceanography project of Gyeonggi Bay was proposed and launched 
by ONR and NORI (ONR-MOMAF-NORI). 

 
5.2.4.  Seawater Intrusion 

 
KIGAM’s seawater intrusion project is now in a new phase with two strategies: one is 

the application of developed technologies in a new area, Secheon-gun, Korea. The other 
strategy is to develop characterization technologies of seawater intrusion through fractured 
aquifers. KIGAM is conducting several geophysical and hydrological surveys to characterize 
the hydraulic connectivity of fracture systems, and links to tidal changes for this purpose.   
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Korea Agricultural and Rural Infrastructure Corporation (KARICO) is continuing 
operation of the National Seawater Intrusion Monitoring Network and long-term monitoring 
in the coastal area. Currently a total of 75 monitoring wells are in operation over the country 
and data from them having been accumulated and analyzed by a geostatistical approach. 

 
In Jeju Island, the temperature and EC of groundwater are regularly monitored by Jeju 

provincial government and KIGAM at several hundreds of boreholes in the western and 
eastern coastal area of the island. 

  
5.2.5.  Surface Subsidence 

 
KIGAM is developing a predictive subsidence monitoring system over the disused 

mine area. Acoustic emission and microseismic signals generated during rock mass or 
discontinuity failure are the main monitoring signals in this research. 

 
The Mine Reclamation Corporation (MRC), a non-profit corporation supported by 

government, established nation-wide mine reclamation and mining area development projects 
since June, 2006. The launching of MRC will be a great stimulus to research related to 
subsidence as well as soil or stream pollution due to mining. 

 
6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1. Summary 
 
The environmental geology programme carried out by KIGAM in 2006~2007 includes 

two main research fields. The first is acid rock drainage (ARD) of construction sites, and the 
second is acid mine drainage (AMD) at abandoned metal mines in Korea. Regarding these 
issues, KIGAM conducted a variety of research projects in the studied sites and developed 
new technologies for preventing heavy metal contamination. 

 
6.2. Annual Review of Technical Programmes/Activities 
 

Table 1. Technical programmes/activities in environmental geology programme 

Discipline Programmes/Activities Organizations 

Prevention of 
Acid Rock 
Drainage 

• Field application of the coating technology for 
the reduction ARD 

• Re-vegetation technology on highly acid soils 
and ARD generating slopes 

KIGAM 

Mine drainage 
passive 

treatment 
systems 

• Monitoring treatment efficiency of the facilities 
and developing a management system  

KIGAM, 
MIRECO 

 
 6.2.1.  Prevention of Acid Rock Drainage 
 
ARD is a current issue at construction sites in terms of environmental contamination 

and structural stability in Korea.  In 2006~2007, KIGAM conducted the field application of a 
coating technology for the reduction ARD developed in the laboratory in 2005~2006 (Figure 
6.2.1.).  The application of the coating technology on an ARD generating cut slope reduced 
about 80% of ARD generation and rock weathering, and increased the slope stability. 



 

Proceedings of the 44th CCOP Annual Session 228  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

Injection of the coating solution containing H2O2, KH2PO4 and Na2CO3 into an acid sulfate 
soil reduced the plant availability of Al and the ARD production resulting in an increase in 
plant growth. KIGAM also developed a re-vegetation technology on highly acid soils and 
ARD generating slopes. The technology consists of three parts: phosphate treatment, 
neutralization and O2 removal layer, and artificial soil. The phosphate treatment reduced ARD 
generation and Al toxicity of the acidic soil and the ARD generating slope.  The neutralization 
and O2 removal layer in the middle part of the system neutralizes the acidic capillary rise and 
removes the dissolved O2 from percolating water.  The artificial soil on the surface acts as a 
plant growing medium containing seed, nutrient, organic matter, water clarification plant 
sludge and natural soil. 

 
 

 

Figure 6.2.1. A selection view of re-vegetation system. 
 
 

6.2.2. Study on maintenance and improvement of mine drainage passive 
treatment systems in Korea 

 
More than 30 AMD treatment facilities are operating in Korea and more than 90% of 

them are passive treatment systems. KIGAM is monitoring the treatment efficiency of the 
facilities and is developing a management system funded by Mine Reclamation Corporation 
(MIRECO) since April 2007.  The passive treatment systems (Figure 6.2.2.) in Korea mainly 
consists of successive alkalinity producing system (SAPS), oxidation pond and aerobic 
wetland.  We determined the pH, electrical conductivity (EC), redox potential and dissolved 
O2 concentration of the inlet and outlet waters of each system in the field and the 
concentrations of Fe, Mn, Al and S4O2 in the laboratory.  We also determine the hydrological 
characteristics of each system. Based on the chemical and hydrological characteristics, we 
evaluate the treatment efficiency of the treatment system. The chemical and physical 
properties of precipitates are under determination and disposal and utilization strategies will 
be developed based on the determined properties. The final objective of this project is the 
development of the management method for the optimum efficiency and alternative methods 
for increasing the treatment efficiency. 

 

 Soil (∼3cm)

Neut. Layer (∼2cm) 

P.F.S. Treated (∼10cm) 

Acid Sulfate Soil 

Coconut fiber net 

Anchor pin 
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          Figure 6.2.2. Passive AMD treatment system consisting of SAPS, 
     oxidation pond and aerobic wetland 

 
 

6.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 
 
KIGAM intends to hold a training course and/or lectures to introduce ARD research of 

construction sites in coming years. Also, KIGAM hopes to have an opportunity to co-work 
with the CCOP Member Countries on preventing heavy metal hazards in abandoned mines. 
KIGAM is considering funding for future cooperation with Member Countries that will be 
further discussed during the 44th CCOP Annual Session in Cebu. 
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GEO-INFORMATION SECTOR 
 
7. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 
 

7.1. Summary 
 
From 2006 to 2007, KIGAM has carried out several geoscience information projects. 

Among them, the Northeast Asia Map Information System programme was finalized. The 
results are open to the public. A 4th phase of the ‘Geoscience Information Standardization’ 
programme has been carried out. An international project, the mineral potential mapping 
using GIS and remote sensing, has been continued. 

 
 

Table 1.  Technical programmes/activities in geo-information sector 

Title Period Programmes / Activities  Organization 

Construction of the 
Northeast Asia Map 
Information System  

Jan.2003~ 
Dec.2009 

 Construction of geoscience database and 
satellite image on Northeast Asia  

 Development and application GIS based 
geological resource and hazard potential 
analysis model 

 Construction of Web GIS based North East 
Asia Map Information System 

 
 

MOST, 
KIGAM 

Geoscience 
Information 

Standardization  

Jan.2003~ 
Dec. 2008 

 Standardization of mining geological data, 
geochemical data and gravity anomaly data 

MOCIE, 
KIGAM 

Cooperative research 
and construction of 
geoinformation for 

oversea mineral 
resources 

Jan.2006~ 
Dec. 2014 

 Construction of geoscience database 
(Philippines, Indonesia, Brazil etc)  

 Mineral potential mapping using GIS and 
remote sensing 

 
MOCIE, 
KIGAM 

 
 

7.2. Annual Review of Technical Programmes/Activities 
 

7.2.1.  The Construction of the Northeast Asia Map Information System  
 
As a 3-year project, this programme has been finalized in 2006. The objective of the 

study is to develop the geoscience map information system for Northeast Asia. Research 
activities are summarised as follows. Firstly, we have constructed geological and mineral 
resources maps of Northeast Asia. Secondly, using constructed GIS DB, image processing has 
been carried out for; (1) Regional land-cover mapping in Mongolia using MODIS imagery, 
(2) Landslide susceptibility analysis using a fuzzy logic approach (3) Assessment of the 
effects of uncertain spatial data on mineral potential prediction by using geostatistical 
simulation. (4) Groundwater potential mapping using GIS and probabilistic model. (5) 
Geostatistical integration of secondary information for geological thematic mapping. (6) 
Processing ASTER images for making DEM in Korea and China. And finally, we have 
constructed and now are operating a Web-GIS North East Asia Map Information System 
(GGIS). 
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7.2.2.  Geoscience Information Standardization  
 
This project aims at developing information standards for use among inter-

organizations in Korea. The research activities are firstly the standardization of mining 
geological data including, (1) Layouts, symbols, colors for digital map production guidelines 
(2) Spatial data modeling for construction mining geological DB. Secondly is the 
standardization of geochemical data including (1) Design symbols for REE elements, trace 
elements, modal data and major geochemical components (2) Design database scheme for 
geochemical data.  Finally, standardization of the data model for gravity anomaly is carried 
out. This programme is co-working with KORES for information compatibility. 

 
7.2.3.  Mineral Potential Mapping using GIS and Remote Sensing  

 
Related to mineral potential mapping using GIS and remote sensing, the following 

research has been undertaken. (1) Mineral potential mapping using GIS and Artificial Neural 
Network for Korea, Philippines, Indonesia, Brazil and Mongolia. (2) Coal occurrence 
potential mapping of Australia using GIS jointly with KORES (3) Development of techniques 
for mineral potential areas using spectral properties of ASTER satellite images. 

 
 

The Support of Korean National Committee to IYPE 
 
 
The Korean National Committee for the International Year of the Planet Earth (IYPE) 

was launched in November 2006, with seven scientific and outreach programs. The Chair of 
the national committee is the Minister of Science and Technology, MOST.  

 
The national committee has constructed a firm partnership and will sign an MOU with 

IYPE headquarters shortly. The program managers and their associates have provided many 
earth-science related events this year, but will do much more next year and the year following. 
In January 2007, a national committee meeting as well as a scientific and outreach committee 
meeting was held. The Committee plans to promote publicity activities, to hold a geo-
environment forum and to arrange local programs as support for the Outreach Program. Its 
science program will include the preparation of an academic conference related to the 10 
themes designated by UNESCO.  

 
The webpage of the Korean National Committee is now under construction.  Since the 

UN launching event in Paris in February 2008 is fast approaching, the Korean National 
Committee is now very busy selecting a few youngsters and representatives of the Geological 
Society and Industries to participate the ceremony. The official contact point for the Korean 
National Committee is Prof. Hoonyol Lee in the Department Geophysics, Kangwon National 
University (hoonyol@kangwon.ac.kr). Any question regarding the Korean National 
Committee should be directed to him. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: MALAYSIA Period: 1 July 2005 – 30 June 2006 
 

GEO-RESOURCES SECTOR 
 
1.  MINERAL PROGRAMME 
 

1.1. Summary 
 

Reconnaissance and follow-up geochemical surveys for gold and evaluation of 
industrial mineral resources for clay, sand, dimension stone and feldspar, and coal exploration 
in Sarawak and Sabah were undertaken during the above period. In addition, research 
programmes were ongoing for clay, silica sand, rock, advanced material and mines 
rehabilitation technologies.  

 
1.2. Annual Review of Technical Programmes/Activities 

 
 1.2.1. Mineral Exploration for Metallic Minerals 
 

Regional geochemical surveys were carried out in Sabah, Sarawak and Perak covering 
an area of 2,517 sq km. A total of 1,593 geochemical samples were collected for analyses. 
The survey details are as follows:-  

 
No. of sample collected 

State / area Coverage 
(km2) Rock Silt Heavy Mineral 

Concentrates 
Sarawak (Miri) 
Sabah (Mostyn, Tawau) 
Perak (Batu Kurau & Selama) 

1,500
500
517

4
87
7

366
380
355

43
78

273
 
 
Detailed geochemical sampling was carried out for follow-up geochemical surveys in 

Johore, Pahang, Terengganu, Kelantan and Sarawak. In Johore, detailed geochemical surveys 
were undertaken in two areas, Sungai Chemaran – Sungai Chemangar, Desaru, Kota Tinggi 
and Sungai Jemari, Mersing.  In the Sungai Chemaran – Sungai Chemangar area, grid soil 
sampling was undertaken over an area of 2 sq. km with a total of 394 soil, 34 rock and 5 
concentrate samples collected.  The geochemical results showed encouraging gold content in 
soil, 0.02 ppm to 0.13 ppm. In the Sungai Jemari Mersing area, soil sampling was carried out 
along ridges and spurs covering an area of 25 sq. km.  A total of 375 soil and 11 rock samples 
were collected.  The samples are currently being analysed.   

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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In Pahang, follow-up geochemical surveys for gold were implemented from Bukit 
Ibam to Sg. Mentiga over an area of 152 sq. km.  A total of 243 silt, 234 concentrate and 14 
rock samples were collected.  Abundant gold grains were noted in concentrate samples 
collected around Bukit Ibam. 

 
In Terengganu, a gold geochemical survey was undertaken in Sungai Tarom Setiau 

with stream sediment as well as grid soil sampling along the ridges over an area of 20 sq. km.  
A total of 252 stream sediment samples and 72 soil samples were collected.  The geochemical 
analysis results showed four potential areas for gold along Sungai Tarom Setiau. 

 
In Sarawak, follow-up geochemical surveys were undertaken in the Bukit Demam and 

Gunung Rawan areas, covering an area of 20 sq. km each.  A total of 269 silt, 269 concentrate 
and 42 rock samples were collected in the two areas.  A number of stream concentrate 
samples from the Gunung Rawan area were found to contain fine gold grains. 

 
 1.2.2. Industrial Minerals/Non-metallic Minerals 

 
The Industrial Mineral section undertook studies in a number of states in Peninsular 

Malaysia, Sarawak and Sabah.  The main activities undertaken were for construction sand, 
silica sand and river sand, dimension stone, feldspar and clay resources. 

 
The construction sand assessment projects were carried out in Selangor, Sarawak and 

Kedah. In Selangor, the survey encompassed the districts of Sepang, Kuala Langat and Hulu 
Langat.  The overall area of the reconnaissance survey was 4.73 sq. km with reserves 
estimated at 40.64 million tones.  In Sarawak, the survey covered the Sungai Perunggang, 
Sungai Sejabik, Sawit Abadi Estate and FELDA Sampadi areas, each of 15 sq. km, 5 sq. km 
and 20 sq. km respectively, in Lundu.  Here the sand thickness ranged between 0.2m to 4m.  
The overall reserves in the area were estimated to be 1.23 million tonnes. A study to evaluate 
the potential of sand and gravel was undertaken in Kedah over the deposit area of 1.65 sq. km 
with reserves estimated at 7.81 million tonnes.  The areas surveyed are in Kampung Sungai 
Terap, Kampung Bukit Buluh and Kampung Terap, Kulim.  The average sand thickness 
encountered ranged between 1.5 m to 4.0 m. 

 
A reconnaissance survey for silica sand was undertaken in the Kuala Baram area, Miri 

Division, Sarawak, covering an area of 100 sq. km.  It was found that the silica sand 
occurrence was not economically viable to develop as the reserves were too small. 

 
A survey of river sand in Terengganu was undertaken along Sungai Besut, Sungai 

Marang and Sungai Dungun covering an area of 140 sq.km.  A total of 1,040 sand samples 
were collected and 50 holes augered to determine the thickness of the sand deposits.  

 
A survey for clay was undertaken in the Kuala Baram area, Miri Division, Sarawak.  

The reconnaissance survey covered an area of 100 sq. km. The occurrence was determined to 
be uneconomical as the reserves were too small. 

 
Studies on limestone resources for dimension stone were undertaken in Pahang and 

Sabah. In Bukit Batu Balong, Raub, Pahang, 150 samples were collected encompassing an 
area of 3.4 sq. km. In Sabah, the studies were in the Sukai and Sapulut areas covering 7 sq. 
km and 5 sq. km respectively.  Three hills in Sapulut, namely, Sambulyan, Taliwau and 
Sinobang, were identified as having potential.       
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Localities in Sarawak and Johore were involved in reconnaissance and follow-up 
surveys for granite dimension stone.  In Sarawak, the survey was implemented over the grey, 
microgranite of the Bukit Jebong Pluton in Lundu, and encompassed an area of 2.5 sq. km.  
Based on the follow-up survey, the reserves are estimated at 2.86 million tonnes.   

 
In Johore, the Ledang Pluton, in Bukit Belading and Sungai Sagil areas, covering 

some 50 sq. km, was investigated for dimension stone.  The rock reserves were estimated at 
127.7 million tonnes.  Based on mineralogical examination, the Ledang Pluton in the Sungai 
Sagil area is medium to coarse-grained, pink granite. 

 
Investigations of feldspar for the ceramic industry were carried out in Pahang, 

Kelantan, Negeri Sembilan and Perak. In Pahang, the survey covered 2 sq. km of the Kanchil 
Block area in the LKPP Batu Yon Estate, Merapoh. Drilling for feldspar was undertaken in 
Kelantan, covering the areas of Sungai Tupai and Gong, Gua Musang.  A total of six vertical 
drill holes with depths of about 30 metres each were sunk.  A reconnaissance survey in Negeri 
Sembilan was undertaken in the Bukit Air Kuning area, Tampin. The minimum reserves of 
the feldspar resource were estimated at 15.9 million tonnes. In Perak, a follow-up survey into 
the potential of the resource was undertaken in the Bukit Damar, Pulau Belayar and Kampung 
Chenawang areas, Grik, covering some 10 sq. km. Based on an overall comparison, it was 
determined that the feldspar resource in Pahang, Kelantan and Negeri Sembilan showed high 
sodium contents whereas in Perak the potassium content was high. 

  
Coal exploration in Sarawak was undertaken in Punang Berayong, Lawas, over an 

area of 10 sq. km.  This was a continuation of the investigation begun in the 8th Malaysia 
Plan.  A total of nine new coal outcrops of thickness of less than 1 m were encountered. 

 
A Coal Resource Evaluation Project was carried out in the Pinangah area, Sabah.  The 

survey covered an area of 20 sq. km in the west-central part of Pinangah and an area of 98 sq. 
km in southern Pinangah.  A detailed survey was undertaken to investigate the coal bed 
extensions discovered during the 8th Malaysia Plan in the west-central Pinangah area.  A 
follow-up survey was also conducted in the southern Pinangah area where there were more 
occurrences of coal.  This survey identified 19 new coal outcrops with 12 outcrops in the 
west-central area and seven in the southern area.  Of the 16 outcrops, 11 outcrops in the west-
central and 5 in the southern areas were of thickness between 1 to 6.2 m. 

 
 1.2.3. Mineral Research and Development 

 
The Mineral Research Centre (MRC) undertakes R&D activities related to Malaysian 

minerals.   
 
The Silica Technology section has embarked on the following projects: (a) Utilisation 

of local silica sand for the crystal glass industry and initial test results are promising. (b) 
Production of glass pellets for commercial application using industrial grade chemical 
material. (c) Research on Tritan crystal glass. (d) Production of high-grade borosilicate glass 
using local silica sand  

 
The Clay Material Technology section has embarked on development of commercial 

body recipes of high quality clay for making high-end whiteware products on a joint venture 
basis with local ceramic industries. Perak State government has also expressed interest to 
venture into research and commercialization of high grade ceramic ware.  
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Rock-based Technology section has carried out experiments to produce nano-size 
precipitated calcium carbonate (PCC) by in-flight techniques. The results showed that the 
ionic solution method produced PCC of spherical shape and nano-size ranging from 30–50 
nm, and the purity is higher compared to PCC produced by conventional method.  The 
experiment on briquette rockwool waste from CSR Building Material factory is also ongoing 
and the initial findings were good and additional experiments have been proposed. 

 
The Advanced Material Technology section has embarked on two projects: (i) 

development of a process route for the synthesis of hydroxyapatite using local limestone and 
(ii) development of a prototype capasitor. 

 
The Metallurgical section undertakes research on improving the industry wastes 

(water) using photocatalysis mechanisms at laboratory level.   
 
The Mining and Quarrying Technology section is evaluating the local clay resources 

in terms of quality and consistency. Currently, the various clay deposits in the country are 
being characterized for industrial use. 

 
1.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities: 
Malaysia will continue with: 

(i) Data collection through geochemical and offshore surveys. 
(ii) Evaluation of industrial mineral resources and coal.  
(iii) R&D work on local resources. 

Assistance from CCOP is required in: 

(i) Processing, integration and interpretation of geochemical, geophysical and  
          geological data. 
(ii) Expertise in R&D with specific reference to industrial minerals. 

 
1.4. Others 

 
The mineral industry in Malaysia is expected to show strong growth in tandem with 

national economic development. In 2006, there were 73 active mines and   328 quarries.  
Investors from within and outside Malaysia have shown interest in the mining and quarrying 
industry. A total of 17 Hydraulic Licences and 73 Letters of Authority to Mine have been 
issued. 
 
2. ENERGY PROGRAMME 
  

2.1.  Summary 
 
During the review period of July 2006 to June 2007, several oil companies have 

carried out data reviews on the prospectivity of Malaysian exploration acreage, leading to 
three (3) new Production Sharing Contracts (PSCs) being awarded to oil companies for 
Exploration and Production investment. 
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There was extensive exploration activity in Malaysia carried out by PETRONAS and 
its Production Sharing Contractors. A total of 360,000 line km of 3D seismic data were 
acquired. Thirty five (35) exploration wells were drilled resulting in several significant oil and 
gas discoveries. 

 
A total of fifty three (53) development wells were also drilled during the period. 
 
Crude oil and gas production averaged 541 kbpd and 6.50 Bscf/d respectively. 
 

2.2. Annual Review of Technical Programmes/Activities 
 

 2.2.1.   New Production Sharing Contracts (PSC) Signed 
 

A total of three (3) exploration PSCs were signed during the review period. Details of 
the exploration PSCs signed are tabled below:- 

 
BLOCK NAME DATE PSC SIGNED OPERATOR 

SB312 30 April 2007 PCSB 
N 23 March 2007 BHP Billiton 
Q 23 March 2007 BHP Billiton 

 
 2.2.2.   Geophysical Surveys 

 
A total of 6003 sq km of new 3D seismic and 4372 line km new 2D seismic data were 

acquired during the period. The details are as follows:- 
 

REGION NEW 3D SEISMIC 
(sq.km) 

NEW 2D 
SEISMIC (line 

km) 
Peninsular Malaysia 528.46 0.00 

Sabah 823.60 1996.00 
Sarawak 4651.07 2376.00 

Total 6003.13 4372.00 
 
 2.2.3.  Exploration and Development Drilling 

 
A total of thirty five (35) exploration wells (29 wildcats and 6 appraisals) were drilled 

during this period. The details are as follows:- 
 

BLOCK NAME WILDCAT APPRAISAL TOTAL 
Peninsular Malaysia 10 0 10 

Sabah  5 1 6 
Sarawak 14 5 19 

Total 29 6 35 
  
In addition, fifty three (53) development wells were also drilled in Malaysia during the 

review period. 
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2.2.4.  Production of Oil and Gas 
 
Average crude oil production in Malaysia was 541 kbpd and daily production of gas 

was 6.50 Bscf. 
 
Of Malaysia total crude oil production, 61% was produced from Peninsular Malaysia 

oil fields, 25% from Sarawak and the remaining 14% was produced from Sabah. 
 
For gas production, 54% was produced from Sarawak offshore gas fields, 41% from 

Peninsular Malaysia and another 5% from Sabah. 
 

 2.2.5.  Reserves 
 
As of 1 January 2007, the oil and gas reserves in Malaysia were as follows:- 

I. Crude Oil : 5.4 Bstb 
II. Natural Gas : 89 Tscf 

 
2.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities: 
 

2.3.1. CCOP-PETRAD-INTSOK 
 
The following seminars have been carried out in Malaysia in cooperation with CCOP–

PETRAD–INTSOK during the period: 

• Workshop on Pipeline Intergrity Management, Kuching, 5-6 June 2007. 
• Petroleum Resource Management Forum, Kota Kinabalu, 22-24 January 2007 

(including support from MPE, NPD and PSA). 
• Brown Fields Technology – Creating Value through Bownfield Re-Development, 

Penang, 11-13 December 2006. 
• Drilling and Well Services, Langkawi, 4-6 September 2006. 

 
        More than 300 participants, the majority of them from PETRONAS have benefited 
from the above seminars. 
 
    The last two programmes to be carried out in Malaysia this year will be on HPHT 
Drilling and Development Management and Technology Seminar to be held in Labuan on 26-
29 August 2007 and Deepwater Workshop to be held in Johore Bharu on 26-28 November 
2007.  
 

2.3.2. CCOP-DANIDA 
 

The following seminars have been carried out in Malaysia in cooperation with CCOP–
DANIDA during the period: 

I. Meeting on Institutional Capacity Building Project ICB-CCOP 1, Kuala Lumpur,  
 22-23 May 2007. 

II. Sulu Sea-East Sabah Basin, Sandakan Fieldtrip and working team meeting, Sabah,    
 26 February-5 March 2006. 
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Following the final working meeting in Phuket on 21-25 August 2007, the Malaysian 
team will finalise their report and submit to CCOP on 14 Sept 2007. 
 

2.3.3. 2008 PROPOSED SEMINAR/WORKSHOP 
 
Malaysia would like to propose three or four energy related Seminar/Workshops to be 

carried out in 2008.  Title of the Seminar/Workshops will be submitted for PETRAD’s 
consideration before end of the year. 

 
3. GROUNDWATER PROGRAMME 

 
3.1. Summary 

 
Groundwater investigations, development and monitoring were carried out in Johore, 

Melaka, Kedah, Selangor, Negeri Sembilan, Sarawak and Sabah.  
 

3.2. Annual Review of Technical Programmes/Activities 
 

The details of groundwater development work completed is as follows:- 
 
State Total No. 

of Wells 
Total Depth (m) Total Discharge 

(m3/day) 
Sarawak 
Sabah 
Johore 
Kedah 
Selangor 

3
10
2
1

25

46
282
155
84

478.8

                           119 
  range from 12 to 310 

239.8 
                          107 

2867.8 
 
Similarly, one well was drilled in Negri Sembilan and Melaka respectively, with yield 

ranging from 48 - 192 m3/day.  
 
A feasibility study to develop a hot spring in Kota Samarahan, Sarawak was carried 

out and the study indicates that the hot spring has a flow rate of 720 – 1200 m3/day with a 
temperature of 42oC.  

 
3.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities. 
 
Malaysia will continue with: 

(i) Development of groundwater resources in various parts of the country with the focus 
on sustainable management of groundwater resources. 

(ii) Modelling work and delineation of wellhead protection areas (WHPA) in critical 
areas. 
 
Assistance from CCOP is required in groundwater resource assessment and 

monitoring. 
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GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 

 
4.1.  Summary 

 
The sustainable management of the coastal zone in Malaysia is an integral part of 

coastal development and, therefore, continual efforts are made by the government in funding 
numerous projects on our coastal zone resources and its ecological habitats. A number of 
projects are being carried out under the Ninth Malaysia Plan (9MP) programme during the 
five year period (2006-2010). 

 
4.2. Annual Review of Technical Programme/Activity 

 
i. National Integrated Coastal Zone Management Policy  
 
The preparation of the National Integrated Coastal Zone Management (NICZM) 

Policy for the country, which started in 2002, was finally completed in mid 2005. The 
Economic Planning Unit (EPU) in the Prime Minister’s Department is in the stage of 
implementing the policy for the coastal communities.  

 
ii.  Integrated Shoreline Management Plan 
 
The Department of Irrigation and Drainage (DID) is preparing the Integrated Shoreline 

Management Plan (ISMP) for the Malaysia’s coastal zones and is carrying it out in stages. 
The first ISMP study in the North Pahang coastline (from Kuala Sungai Pahang to the state 
boundary of Pahang/Terengganu) was completed in mid-2004. Following that, an ISMP for 
South Pahang was completed in July 2006. At present ISMPs for the states of Negeri 
Sembilan, Malacca, Penang Island (Figure 1) and Labuan Island are underway and are 
expected to be completed next year. 

 
The Department of Irrigation and Drainage (DID) has also been active in carrying out 

beach nourishment projects between 2004 and 2005.  Two beach nourishment programmes 
have been completed at Cempadak Beach in Kuantan and at Port Dickson (Figure 1). 

 
iii. Coastal Programmes undertaken by Minerals and Geoscience Department 

 
a. Coastal Geology Mapping in Penang Island 

 
Under 9MP, a coastal geological mapping project is being undertaken in Penang 

Island, where the coastal development is much more pronounced than in Langkawi. A 
geohazard mapping methodology for the coastal beaches would be developed with regard to 
the effects of tsunami, oil and waste pollution and cliff stabilities at the backshore areas. The 
study will also comprise nearshore sampling and multibeam survey.  

 
A real time correction RTK survey is being used for coastal geological mapping using 

the RTK network set up by the Department of Survey and Mapping in Peninsula Malaysia. 
The RTK network will soon be extended to Sabah and Sarawak. The data are to be captured 
into a ArcGIS system that is being developed to store data in a Oracle database for map 
production.  
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b. Coastal Studies at One Fathom Bank, Straits of Malacca 
 
Under 9MP, a marine study has been initiated at the One Fathom Bank (OFB) area in 

the Straits of Malacca, off Port Klang. The purpose of the study is to understand the coastal 
processes and the formation of the sand banks in that area for proper management and 
sustainable mining of offshore sand resources.  In the latter part of the year, an ADCP current 
meter will be deployed in this area to monitor the current and tides in this region over the next 
3 years. Selected profiles are planned to be run periodically (about 3 per year) to monitor the 
seabed morphological and sediment changes in order to understand the dynamics of the sand 
banks.  

 
c. National Offshore Sand Resource Study – Phase 2 in Offshore Sarawak 
 
Under the 9MP programme, Phase 2 of the offshore sand resource study has started 

and will be carried out off the waters of Sarawak. The study will encompass determination of 
the potential sand reserves and the impacts from, and on, the environment with respect to sand 
mining. The study will be completed in 2010. The study area is shown in Figure 1. 
 

4.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities: 

 
As offshore sand mining is on the increase in the developing coastal states, the 

government agencies need to regulate and monitor this activity effectively. Towards 
establishing a more effective monitoring role by the relevant agencies, Malaysia proposes that 
CCOP organize a study tour to well established countries in the field of offshore aggregate 
mining, for example to Japan and Korea. 

 
4.4. Others 

 
A workshop on multibeam application to coastal mapping is being organized and is 

planned to be to be held in Kuala Lumpur in November 2007. This will be a joint 
collaboration between the Department of Minerals and Geoscience Malaysia and Geological 
Survey of Canada. Participants from CCOP member countries are expected to be invited on 
receiving approval from the Malaysian government. 

  
5. GEOHAZARDS PROGRAMME 
  

5.1. Summary 
 
The geohazards section of the department has carried out investigations on various 

topics such as landslides, groundwater pollution and geological terrain mapping for land-use 
planning. Under the 9th Malaysia Plan, national geohazard investigations are a major priority 
in all the states.  

 
5.2.  Annual Review of Technical Programmes/Activities  

 
The department was requested to carry out investigations of landslides and sinkholes 

in Selangor, Pahang, Negeri Sembilan, Melaka and Kedah. The table below listed the details:-  
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State Landslide Sinkhole 
Selangor 
Pahang 
Negeri Sembilan 
Melaka 
Kedah 

5 
2 
4 
2 
1 

 
1 

 
Geological terrain mapping was carried out in Selangor, Pahang, Perak, Kedah, 

Terengganu, Negeri Sembilan, Kelantan, Johore, Sarawak and Sabah for production of 
thematic maps such as Slope Maps, Terrain Maps, Erosion Maps, Physical Constraints Maps, 
Engineering Geology Maps and Construction Suitability Maps. These maps are useful for 
local town councils and district offices. The total coverage for the year 2006 is as follows:  

 
State Coverage (km 2) 

Selangor 
Pahang 
Perak 
Kedah 
Terengganu 
Negeri Sembilan 
Kelantan 
Johore 
Sarawak 
Sabah 

175 
50 
100 
100 
45 
100 
54 
60 
100 
100 

 
5.3. Proposed Future Activities and Assistance Required from CCOP in support of 

Future Activities 
 

5.3.1. Proposed future activities 
 

Malaysia will continue with: 
 

(a) Geological Terrain Mapping 
The department will continue with geological terrain mapping in all the states.  

 
(b) Investigation of peat areas 

The physical and engineering characteristics of peat lands will be studied. 
 
(c) Stability of limestone hills 

Investigations will be conducted on limestone hills to map the dangerous cliff faces 
and to demarcate the safe and danger-zones at the base of the hills. 

 
(d) Study on land fill sites 

The department will continue the study on rehabilitation of landfill sites.  Leachate 
from the landfill sites will be studied. 

 
5.3.2. Assistance required from CCOP 

 
An expert on peat and soft ground will be an asset to the department. 
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6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1.  Summary 
 
The environmental geological programme involved mainly groundwater monitoring 

with respect to quality and water level, ground subsidence as well as reviews of EIA reports 
and development plans.  

 
6.2. Annual Review of Technical Programme/Activities 

 
6.2.1.  Groundwater Monitoring 
 
Routine groundwater monitoring with regards to quality and groundwater levels was 

carried out on monitoring wells throughout Malaysia. The monitoring work mainly focused in 
areas where the groundwater resource is relatively important as a source of public water 
supply. In 2006, the total number of wells monitored was as follows:  

 
State Total no. of Wells 

Sabah 
Kelantan 
Perak 
Johore 
Negeri Sembilan 
Selangor 
Terengganu 
Pahang 

72 
54 
56 
35 
35 
27 
21 
11 

 
Apart from routine groundwater monitoring, the likelihood of ground subsidence in 

critical areas, such as Kelantan state, and salt-water intrusion in the coastal areas of Sarawak 
were closely monitored.   

 
6.2.2. Illegal Toxic Waste Dumps 
 
A geophysical survey utilising Transient Electromagnetic (TEM) and Resistivity 

methods was carried out at two illegal toxic waste dumps in Yong Peng district, Johore. The 
survey successfully delineated the extend of toxic waste. The same geophysical methods were 
utilized to delineate toxic waste that was illegally dumped along the Sungai Kelang River in 
Kota Kamuning, Shah Alam, Selangor. 

 
6.2.3. EIA and Development Plan Reviews 
 
A total of 148 Environmental Impact Assessment (EIA) reports were reviewed to 

ensure that infrastructural development is sustainable. Reviews of Development Plans for 
various growth centres as well as guidelines on the development of sensitive areas were also 
carried out to ensure geological inputs are being considered in development projects.   

 
6.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

- None - 
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GEO-INFORMATION SECTOR 
 
7. GEODATA AND INFORMATION MANAGEMENT PROGRAMME 

 
7.1.  Summary 

 
Activities carried out include work on the SANGIS Project, digitization of geological 

maps and development of databases.  
 

 7.2. Annual Review of Technical Programmes/Activities 
  

7.2.1. SANGIS Project 
 
The SANGIS database has been deployed to most state offices. In headquarters, data 

entry into the SANGIS database continued and to date 1028 records have been entered into 
the MGD database and uploaded onto the SANGIS website.  

 
7.2.2. Geological Maps 
 
Editing work on geological maps done by previous workers is being completed in 

Sarawak (Matang) and Sabah (Merapok).  
 

7.2.3. Database 
 
Two web-based database prototypes were introduced, namely HYDROdat for 

hydrogeological data and IMdat for industrial mineral data. Data entry and testing for both 
databases is on-going. 

 
7.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 
Malaysia will embark on upgrading and integrating its mineral and geoscience 

databases which until now are stand-alones in various platforms. Subsequently, relevant 
applications will be developed. 

 
In this respect, the assistance of CCOP is required in providing technical assistance in 

the following areas:  

(i) Expert advice on developing applications. 

(ii) On-the-job-training on various aspects of database development and 
management. 

(iii) Visit to other countries to study their information set-up. 
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Figure 1.  Coastal projects undertaken by the Minerals and Geoscience Department 

Malaysia under 9MP 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: PAPUA NEW GUINEA Period: 1 July 2005 – 30 June 2006 
 
 
1. INTRODUCTION 
 

Papua New Guinea wishes to congratulate the CCOP Technical Secretariat, in 
cooperation with the Government of Philippines through the Mines and Geosciences Bureau, 
Department of Environment and Natural Resources (MGB-DENR) and the Department of 
Energy (DOE), for organising and  hosting the 2007 44th Annual Session and 50th Technical 
Committee Meeting here in Cebu, Philippines. 
 

PNG recognizes the important role CCOP plays in the region and encourages CCOP 
to continue to work towards meeting member country needs and to remain in tune with 
changes with the times.  PNG reiterates that capacity building, both in human resources and 
institutional capabilities, is her major priority. PNG also shares the belief that CCOP work 
should be shared with the manpower and institutions in the member country.  
 
2. MINERAL SECTOR 
 

PNG is experiencing an upturn in exploration and related increase in receipt of 
worldwide exploration dollars. This in spite of the fact that as recently as August 2003, PNG 
was ranked the second most unfavorable destination for mining investment 

  
Recently the trend in applications for exploration licences has changed, with 113 new 

applications approved for 2004 and only 35 licences estimated for the 2005. The Department 
of Mining has 25 new applications for approval as at July 2006 with cumulative expected 
expenditure in the order of 170 million. The increasing trend in exploration activity is a good 
indication  that the Mining Industry in PNG is sustainable.  
 

The long term looks promising as a number of prospects are being progressed to an 
advanced stage. These include the Yandera, Mt Kare, Frieda, Kodu, Mt Pench, Imauna, Wafi, 
and Solwara prospects.  Most of these prospects will advance to the feasibility stage within the 
next two years. The Solwara project is an offshore prospect that is causing world wide interest 
and currently there are three different explorers applying for leases covering most of the 
Bismarck Sea. 
 

The new incentives approved by the government for the mining sector which include 
removal of the additional profit tax and 200% rebates on exploration costs are paying 
dividends as there is an influx of new investors. 
 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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In 2006-7 PNG has four fully permitted projects in various stages of development. 
 

• Kainantu Gold   Commenced Production March 2006 
• Hidden valley Gold under construction 
• Ramu Nickel and Cobalt FEE commenced / Approval for  

variation granted 
• Sinivit 
• Simberi 

Commenced production  
Commenced Construction 

 
Kainantu Gold Mine produced and shipped 21,500 tonnes of gold concentrate 

annually at an average of 180g/t gold. The mine started in 2006 and was expected to produce 
115000 oz. Au per year. Kainantu produced 3525 oz. in March but only 4,200 oz. of gold 
was produced in June 2006 following some major setbacks. The mine is currently reviewing 
its operations to address the current situation. 
 

Ramu Nickel will be the first Asian producer and in particular China Metallurgical 
Construction Company (CMCC) has exclusive right period to take up 85% stake in the Ramu 
nickel project by end of September 2005. It has been reported that CMCC is finalising the 
required approvals to expedite mining nickel from Ramu mine and will start production at 
the end of this year. MCC will be the operator of the project with the right to purchase 100% 
of the production from the project on an arms length basis. PNG head of state has executed 
the amending agreement on the Mining Development Contract and granted extension to 
Condition 3 of Special Mining Lease to give the security of tenure necessary for the project 
developer to finalise financing and to commence construction of the Ramu Nickel Project. 
 

Sinivit commenced operation this year and poured its first gold on the 6th of July and 
is expected to reach an annualized production of 35,000 oz. by October 2007. 
  

2.1. Mining Projects 
 

Mining products maintained their position as the leading primary export commodity 
of PNG and has remained a significant contributor of about 17 percent to the Gross Domestic 
Product (GDP). The mineral product exports accounted for 52 percent in 2004, 53 percent in 
2005 and with the high commodity prices this value will increase in 2006. The focus in 
mining now in PNG is on efficiency and cost cutting to enhance revenues and production in 
the future. The production figures for the following operating mines are briefly outlined 
below:   
 

Ok Tedi Copper Mine 
 

BHP Billiton officially pulled out of Ok Tedi Mine in 2000 and relinquished all of its 
52% shares to the people of western Province and the National Government.  An average of 
220,000 tonnes of material is mined per day of which 70,000 tonnes is mill feed. Production 
of contained copper was 194,400 tonnes and gold 550,100 ounces in 2006. 

 
Porgera Gold Mine 

 
The Porgera Gold Mine produced 406,000 ounces of gold in 2006. New discoveries 

at Porgera have resulted in an increase in reserves and extended the expected life of the mine 
to beyond 2015. 
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Lihir Gold Mine 
 

Lihir Gold produced 596,000 ounces in 2005 and production to September 2006 
reached 424,514 oz. with a total of 670,000 ounces expected in 2006, and an annual average 
of 800,000 ounces in years 2007-2010. The construction of the additional 30 KW geothermal 
plant is well on the target and this will reduce the dependency on imported fuel (reduce 
costs). This has achieved carbon credits for the mine. 

 
Tolukuma Gold Mine 

 
Tolukuma is a medium-scale underground mine which has no road link and is fully 

air supported out of Port Moresby. Production for the last twelve months ending June 2006 
was 54,790 oz. from an ore with an average grade of 7.7g/t. Reserves as at 30th June 2006 
were 470,000 tonnes containing 0.25 million oz. of gold at 16.4g/t. This mine has not been 
performing to expectations. 

. 
3. PETROLEUM SECTOR 

 
Petroleum exploration and production have also played an important role in the 

development of PNG. Petroleum Prospecting Licenses peaked in 1990 to about 40 licences 
and this declined to 20 PPLs in 2000 and currently we have 15 PPL and 11 new applications 
in their various stages of licence process. Exports have benefited greatly from the recent high 
oil prices up 38% compared to July 2004. 
 

3.1. Petroleum Projects 
 
There are a number of Petroleum Projects in PNG, four of which are producing wells 

and a gas well and are summarized below: 
 
Kutubu Oil Project 
 
The Kutubu Project which started production in 1991, includes four oil fields – Iagifu, 

Hedinia, Agogo and Usano. It is the first oil project and in May 1992 production was around 
100,000 BOBD, peaking at 140,000 BOBD in 1993 and then declining steadily and is 
currently around 14,000 BOBD.  

 
The production in 2005 totaled around 7,000,000 BBL and declined to 5,626,802 

BBL in 2006 at an average production rate of 20,719 BOPD. The production decreased by 
1,482,963 BBLS this year due to loading problems at the marine terminal, which cause a total 
field shutdown due to full stage tanks a the Central Processing Facility. This production 
curtailment lasted between 10 and 31 August 2007. Production from the well started again on 
the last day of the month as soon as loading resumed. 

 
Gobe Oil Project 

 
Total oil production from the Gobe fields in 2006 was 3,881,431 BBL at an average 

rate of 12,846BOPD. Total volume of gas produced was 10,753,194 MMCCF with Gobe 
Main and SE Gobe producing 23,912,102 MSCF. Oil production in Gobe was steady at 
around 323,453 BBL per month.  
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Gobe main contributed a total of 1,065,855BBL averaging at 3,882BOPD and South 
East Gobe (SEG) produced a total of 2,815,575 BBL of oil averaging at 8,964 BOPD. There 
has been an increase of 128,367BBL from PDL 4 compared to last year which was attributed 
mainly to the temporary 91 MMSCF per week flare consent and continuing swing of 
management 

 
Moran Oil Project 

 
The Moran projects consist of two oilfields – Moran and NW Moran. Moran started 

producing oil in 1998 with an average of around 12,000 BOBD. NW Moran started 
production in 2005 and by the end of that year both fields produced 6.3 million barrels at an 
average daily rate of 17,200 BOBD and the current production is peaking at 24,000 BOPD. 
Total Moran oil field production for 2006 was 6,820,077 BBL.  Total gas production from 
the Moran field was 19,322,347 MSCF. Oil production averaged at 20,539 BOPD, which 
was an increase of 4,129 BOPD, compared to 2005 as a result of additional wells (M11.M12 
and M13) brought on line in 2006. 

 
Hides Gas Project 

 
Hides is a large gas field estimated to contain recoverable 3P reserves of 7.5 trillion 

cubic feet of gas and is located within the Hides Anticline. The license was issued to develop 
the project in 1990 and was completed a year later in 1991. A small amount of gas is being 
tapped to run a 64MW gas turbine power station at Hides, which supplies electricity to 
Porgera gold mine via a 70km transmission line running to the northeast. Hides produced a 
total of 5,110million cubic feet of gas in 2005at an average daily production rate of 13.9 
million cubic feet and is currently producing at around 15 million cubic feet per day. 

 
Napa Napa Refinery 
 
The Napa Napa Oil Refinery was the first downstream petroleum project to be 

granted a Petroleum Processing Facility License by the government in February 2000.  Inter 
Oil was awarded the contract and engineering design, procurement and construction. The 
refinery produces 35,000 barrels of oil per day and local demand is about 18,000 barrels per 
day. The surplus has been exported to other pacific nations since 2004. 

 
In Jun-July of 2006 the refinery reduced cost through a programme to convert the 

heaters and boilers to lower-cost energy source and to install a new set of generators that can 
be fuelled on low sulphur waxy residue/diesel as well as LPG from the refinery. 

 
Natural Gas 
 
PNG has vast gas resources and the potential to develop it has yet to be realized. The 

proposed Queensland pipeline has been shelved. Recently there has been interest in the 
development of LNG plants but so far the Government of PNG has yet to receive 
development proposals.  
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4. GEOTHERMAL ENERGY 
 

Geothermal energy has been listed hereunder separately because of its enormous 
potential and renewed resource interest in PNG. Foreign organizations have shown some 
interest in this industry recently and have had some discussions with local industries and 
government officials in PNG. GSPNG has taken steps to liaise with external donors and 
agencies for assistance in funding equipment to explore and document the geothermal 
resources following a UNDP funded project for a review of our existing database on 
geothermal resources. 

 
Lihir Gold Mine has constructed the first 6MW geothermal plant in PNG to 

supplement electricity power generation for its mining operations and a 35 MW plant has 
been completed another 30MW plant is being constructed for mining operations.  A number 
of Provincial Governments can invest in this renewable industry and a survey is being 
planned to fill in the gaps in our records.  

 
5. OTHER PROJECTS 
 

The World Bank- Mining Sector Institutional Strengthening project aimed at 
strengthening institutional capacity for the Department of Mining (DoM) and the Internal 
Revenue Commission (IRC) has now been completed but no closure report on the World 
Bank Project has yet been submitted to the Department of Mining. The technical assistance 
was provided in the following areas: 

• Policy and Regulatory 
• Monitoring and Executing technical audits 
• Mineral Tenements Management 
• Project Coordination Capacity for Sustainable Development 
• Geological Survey and Development of GIS capabilities 

 
Sysmin – EU-EDF8 Grant 

 
A grant of 50 million Euros for institutional a capacity upgrade project is very timely 

as the World Bank activity scales down in PNG. The Project is the result of the effect of the 
1997 drought on the mining sector, and the proposal will address and provide the assistance 
to the following areas: 

• Deep Sea Tailing and Waste Management Policy 
• Building New Purpose-Built the Mining House (MRA) 
• Establishment of 3 Small scale Mining Vocational Centres 
• Establishment of Women’s Development Centre in Porgera 
• Aeromagnetic Surveys in the Highlands of PNG 
• Geological Mapping in the Highlands of PNG 

 
The Airborne Geophysical Survey in the PNG Highlands started in March and has so 

far flown about 36,000-line km by the end of June 2006. The Geological Mapping and 
Mineral Potential Assessment of the PNG Highlands commenced in August 2006. Both these 
Projects are aimed at providing pre-competitive information to attract exploration investment 
and eventually result in new mine discovery and development. 
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PNG has recently formed a Delimitation Working Group to look into the Extended 
Continental Shelf Proposal. The Working Group meeting has proposed resurvey for the base 
points. The government has recently launched the Guidelines and requirements for Marine 
Scientific Research Programs in Territorial Waters under Papua New Guinea‘s Jurisdiction 
and guidance. 
 
6. GEOLOGICAL HAZARDS AND MONITORING 
 

PNG has experienced several damaging natural disasters in the recent past. GSPNG 
has been involved in carrying out assessments and investigations into some of these 
disasters.  However, much work and ongoing observations have been severely constrained by 
financial difficulties and lack of appropriate equipment. The Port of Lae for example, 
remained on the agenda; because it is situated in a submarine landslide environment and 
SOPAC has donating instruments and manpower to carry out the a bathymetric survey in 
2007. PNG will also be looking towards assistance in this area from CCOP. 
 
7. REGIONAL GEOSCIENCES MAPPING 
 

GSPNG conducted Component 5 of the World Bank Project in Wau-Bulolo area in 
2000. This area was originally selected because of the past gold rush and presents a high 
concentration of artisanal alluvial mining and this has resulted in a new MOU signed for the 
development of a new Hidden Valley Gold mine. There is a plan to build 3 Training Centres 
to increase the level of gold production and one is planned for this area and we hope such 
infrastructure will increase our gold output and increase revenue to PNG. 
 

Detailed geological mapping and re-interpretation of the geology has allowed one of 
our geologists to complete his Msc at the Auckland University in 2005. This is part of our 
strategic planning to increase exploration and revenue for the country. We hope geological 
mapping and ground truthing of the remotely sensed data will increase our exploration 
potential complimented by aeromagnetic survey as part of the EU/SYSMIN Project. 
 
8. STRUCTURAL ORGANIZATIONAL CHANGE 
 
 The change of the Department of Mining has already taken place. As of June, 2007 
the Mineral Resources Authority (MRA) has became fully functional. MRA responsibilities 
will be in regulation, project coordination, small-scale mining and the geological survey. The 
policy and social services functions such as the volcanic and seismic observatories will 
remain as government functions under the Department of Mineral Policy and Geohazard 
Management.  
 

Finally, PNG wishes to reaffirms it membership to CCOP and is commitment to the 
objectives and goals of the organization. 
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ANNUAL MEMBER COUNTRY REPORT 
 

Country:  PHILIPPINES Period: 1 July 2006 - 30 June 2007 
 

GEO-RESOURCES SECTOR 
 

1.  MINERAL PROGRAMME 
 

1.1.  Summary 
 

Minerals development in the Philippines is carried out through responsible mining 
under the three pillars of sustainable development – economic development, environmental 
protection, and social equity.  Initiatives have been carried out by the Government to promote 
responsible mining through promotion of investment, further streamlining of procedures and 
rehabilitation of abandoned/inactive mines.  
  

Revitalization of the Philippine Minerals industry since 2004 has generated 
approximately US$ 879 Million in total investments and 9,763 jobs. 
 
 1.2.  Annual Review of Technical Programmes/Activities 
 

The government continued to facilitate the development and operation of priority 
mining projects. There was an influx of investors showing their interest so indicating that 
there is an improvement in the level of confidence of mining investors. For the period under 
report, US$ 219 million was generated in new investments and about 4,611 jobs were created 
from the priority mining projects.  This brings the total investment since 2005 to US$ 819.52 
million and total employment to 9,763 jobs. 
 

Of the mining projects, eight (8) have gone into production.  Among these projects are 
the Rapu-Rapu Polymetallic Project of Lafayette Philippines, the Palawan Nickel High 
Pressure Acid Leach Project of Sumitomo Metals, the Canatuan Silver-Gold Project of TVI 
Resources Development Corporation, the nickel projects of TMM Management Corporation 
and Case Construction/ Platinum Group Metals Corporation.  Ten (10) projects are now in the 
construction and development stage, six (6) in the financing/final feasibility stages and 
another twenty seven (27) projects are in the advanced exploration stage. It is worth noting 
that major mining companies such as Xstrata Plc, Anglo-American and BHP Billiton are 
among the investors in the various mining projects. 
 

Mining investment roadshows were conducted by the government in cooperation with 
the private sector to further attract foreign investors. Representatives from foreign 
governments and private companies were accommodated and briefed on the current mining 
policy, as well as the country’s mineral potential.  In June 2007, the Asian Federation of 
Mining Associations (AFMA) through the Chamber of Mines of the Philippines and with the 
support of the Philippine Government hosted the Asia Pacific Mining Conference and 
Exhibition.  The event was attended by government and private executives from the AFMA 
member countries, as well as from Canada, Australia, USA, United Kingdom and others. 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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The Minerals Development Council has been active in advancing the government 
policy of responsible development of the country’s mineral resources.  To address issues at 
the regional/local level, the Regional Minerals Development Council will be created which 
will be headed by the DENR Regional Executive Director. 
 

Policies to streamline permitting process, clarify issues on small scale mining and 
ensure government share from FTAAs have been issued by the DENR.  Likewise, the revised 
implementing rules and regulations of the Indigenous Peoples Rights Act, which has an 
impact on minerals development, has been issued by the National Commission on Indigenous 
Peoples. 
 

The rehabilitation and remediation of abandoned mine sites were prioritized to address 
the negative impacts of past mining activities/operations.  Bagacay Mine (Philippine Pyrite 
Corporation) in Hinabangan, Western Samar is one of the seven (7) identified abandoned 
mines and ranks first for rehabilitation.  The rehabilitation plan is now being finalized and the 
appropriate budget has been allotted.  This same activity will also be undertaken to the other 
identified abandoned mines. 
 
2.  ENERGY PROGRAMME  
 

2.1. Summary 
 

Energy self-sufficiency in The Philippines reached 57% in 2006 with indigenous 
renewable energy, natural gas, geothermal, hydro, coal and oil sources supplying a total of 
172 million barrels fuel oil equivalent (MMBFOE) towards meeting the country’s energy 
demands.  
 

The Department of Energy launched the third Philippine Energy Contracting Round in 
December 2006 to further increase the contribution of the indigenous resources through 
intensified energy resource exploration activities in the country. Selected petroleum, 
geothermal and coal areas have been offered under separate terms.   
 

2.2. Annual Review of Technical Program/Activities 
 

2.2.1. The Philippine Energy Mix (2006) 

(Note: The DOE prepares the energy mix figures on an annual (calendar year) basis, 
hence, no mid-year figures are available.) 
 

The country attained around 57% energy self-sufficiency in 2006 with the indigenous 
fuel sources contributing a total of 172 MMBFOE to the total energy mix of 301 MMBFOE. 
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The 2006 Final Energy Demand amounted to 228 MMBFOE wherein the residential 

sector consumed 86 MMBFOE or about 38% while the transport and industrial sectors 
consumed 29% (65 MMBFOE) and 24% (54MMBFOE) of the supply, respectively. The 
commercial and agricultural sector accounted for the remaining 10% (22 MMBFOE). 
 

2.2.2. Energy Sector Developments 
 

2.2.2.1. Upstream Petroleum Sector 
 
Contracts 
 

From July 2006 to June 2007, the DOE awarded 4 Service Contracts (SC) bringing to 
a total 28 SC in oil and gas exploration, development and production projects (all in red on 
the map).  
 

The remaining Geophysical Survey and Exploration Contract No. 101 (blue on the 
map) is under negotiation for conversion to a Service contract. 
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Production 
  
 From July 2006 to June 2007, the country produced 200,449 barrels of oil, 123 billion 
standard cubic feet of natural gas and 5.7 million barrels of condensate.  Oil production came 
from the Nido and Matinloc fields while the gas and condensate are sourced from the 
Malampaya field in Northwest Palawan. The San Antonio gas field in Cagayan accounted for 
a small portion of the gas production.  
 
  
  

 

 

 

 
 
 
Exploration Activities 
 

There was no drilling activity in this period. The bulk of the work committed by 
service contractors focused on seismic acquisition and geologic studies. A total of 12,272 line 
kilometers of 2D seismic data were acquired including 3,981 square kilometers of 3D data.  
 

2.2.2.2. Geothermal 
 
Contracts 

 
There are nine Geothermal Service Contracts in the country held either by the 

Philippine National Oil Company – Energy Development Corporation (PNOC-EDC) or the 
Chevron Geothermal Philippines Holdings, Incorporated. 
 
Electricity Generation 
 

For the review period, the total electricity generated by the country’s geothermal 
plants was 10,418 gigawatt-hour of electricity.  
 
Wells Drilled and Completed 
 

Only one exploratory well was drilled in the Southern Leyte Project (SL-3D) and one 
production well in Leyte Geothermal Production Field (424D).  
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Mt. Apo, N. Cotabato/Davao
(DOE-PNOC-EDC)
Area Coverage = 701 has
Date Awarded  = March 24, 1992
Total Inst. Cap. = 108.48 MWe

Palinpinon, Negros Or.
(DOE-PNOC-EDC)
Area Coverage = 133,000 has
Date Awarded  = Oct. 16, 1981
Total Inst. Cap. = 192.5 MWe

N. Negros/Negros Occ.
(DOE-PNOC-EDC)
Area Coverage = 4,310 has
Date Awarded  = March 24, 1994

Mt. Labo, Camarines Norte/Sur
(DOE-PNOC-EDC)
Area Coverage = 9,334 has
Date Awarded  = March 14, 1994

Tiwi-Albay, Camarines N./S. (NPC-PGI)
Area Coverage = 17,661 has
Date Awarded  = Sept. 10, 1971
Total Inst. Cap. = 330 MWe

Bac-Man, Sorsogon/Albay
(DOE-PNOC-EDC)
Area Coverage = 31,300 has
Date Awarded  = Oct. 16, 1981
Total Inst. Cap. = 151.5 MWe

Mak-Ban, Laguna (NPC-PGI)
Area Coverage = 162,000 has
Date Awarded  = Feb. 21, 1973
Total Inst. Cap. = 425.73 MWe

Tongonan, Leyte
(DOE-PNOC-EDC)
Area Coverage = 107,625 has
Date Awarded  = May 14. 1981
Total Inst. Cap. = 722.68 MWe

Mt. Cabalian, So. Leyte
(DOE-PNOC-EDC)
Area Coverage = 4,200 has
Date Awarded  = Jan. 13, 1997

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2.2.3. Coal 
 
Contracts 
 

Four Coal Operating Contracts (COC) were awarded to three companies during the 
second semester of 2006 to the first semester of 2007 for the exploration of coal resources in 
the country.  Two contracts were awarded to Aragorn Coal Resources Incorporated and one 
each for Caraga Energy & Mineral Resources Development Corporation and Abacus 
Consolidated Resources & Holdings Incorporated. 
 
Production  
 

For the period from July 2006 to June 2007, the actual coal production was 3,058,751 
metric tons.  The production came from the country’s major coal producers, Semirara Mining 
Corporation and PNOC-Taiwan Overseas Mining Corporation (TOMC) with further output 
from small-scale coal mining permittees across the country. 
 

2.2.2.4. Philippine Energy Contracting Round 2006 (PECR 2006) 
  

The third contracting round was launched in December 2006 by the Department of 
Energy. The bid round offered nine petroleum areas in Cagayan, Central Luzon, Mindoro-
Cuyo, East Palawan, Visayan and Agusan-Davao.  
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For geothermal, three areas were offered in the bid round in Amacan, Compostella 
Valley, in Biliran Province and in Mabini, Batangas. For coal, 14 areas were offered 
consisting of some 52 blocks located mostly in Mindanao, Cebu and Negros Islands and one 
in Quezon Province. 

 
3. GROUNDWATER PROGRAMME 
 

3.1.  Summary 
 

Groundwater resource assessment is an ongoing activity of MGB. The main objective 
is to delineate potential groundwater supply sources in areas surveyed. This is a regular on-
going program in support of the government’s aim to provide a safe and dependable water 
supply throughout the entire country. The present program may be effective in the 
government’s immediate objective of providing such a water supply in the short term but a 
systematic approach will be beneficial in the longer term. 
 

The World Bank funded National Groundwater Data Collection Network Project 
envisioned a nationwide network of monitoring wells to provide data on the country’s 
groundwater resources. Three pilot monitoring wells were established (due to limited funds) 
in Clark SEZ, Angeles City, Bacolod City, and Butuan City in 2003. These are being 
maintained and operated jointly by MGB RO personnel and the well owners (abandoned 
wells of Water Districts/Private Utility Companies). The monitoring wells are equipped with 
automatic water level/conductivity/temperature recorders and data recorded are downloaded 
at least twice a year. 
 

During the reporting period, 85 localities were assessed for groundwater resources and 
10 additional automatic water level recorders were acquired for installation. 
 

3.2.  Annual Review of Technical Programmes/Activities 
 

Hydrogeological and georesistivity surveys were conducted in specific areas 
(Barangay/municipality) to assess and delineate potential groundwater supply sources. 
Surveys are being conducted upon the request of Local Government Units for their local 
water supply projects. For the period July 2006 to June 2007, the Central Office and 14 
Regional Offices conducted groundwater resource assessment on 85 localities nationwide. 
There is in general no systematic effort to study the groundwater system in their respective 
regions. This is due mainly to budget constraints, lack of equipment and trained personnel. 
With the increasing focus nationally and globally on water resource issues a strengthening of 
MGB’s activity on groundwater resource assessment would be highly appropriate.  
 

The three (3) automatic recorders installed in monitoring wells are currently providing 
continuous data on water level, temperature and conductivity. The recorders are expensive 
and funds are not available locally to expand the network to realize its full potential. 
 

An additional ten (10) automatic water level recorders were provided by the National 
Water Resources Board in late January 2007 for distribution to MGB Regional Offices. Sites 
for installation of the water level recorders are being selected and evaluated. 
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3.3.  Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 

 
A long term Regional Groundwater Assessment Program should be implemented in 

consonance with the technical assistance it provides to LGUs. The Regional Assessment 
includes an intensive programme of water data collection and storage in databases for easy 
retrieval and analyses, delineation of groundwater basins and aquifer characterization. This 
will require funding/technical experts for the training of personnel and acquisition of the 
necessary field and office equipment. 
 

Future activities on the National Groundwater Data Collection Network Project 
depend on the availability of funds to establish more monitoring stations (mainly for 
equipment acquisition). This program can be integrated with the proposed Regional 
Groundwater Assessment Program. 
 
 

GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 
 

4.1.  Summary 
 

As a component project/activity of the National Geohazard Mapping and Assessment 
Program of the MGB, coastal hazard assessment, including sea floor topographic 
measurements, beach profiling, aerial/satellite photo interpretation, and sediment sampling, 
along priority coastal municipalities in the Philippines, specifically within the provinces of 
Ilocos Norte, Ilocos Sur, Negros Occidental, Cagayan, and Catanduanes Island, is being 
conducted. Reoccupation of the previous beach profile stations in Albay, Sorsogon, and 
Camarines Norte in the Bicol Region was likewise carried out during the period under review 
in order to monitor and document abrupt or gradual changes in shoreline configuration and 
eventually delineate areas of deposition and erosion. Further, in order to promote and enhance 
public awareness, information and education campaign seminar was conducted among the 
coastal community populace relating to coastal and marine geohazards, their causes and their 
effects and also the recommended preventive and mitigation measures. 
 
 4.2. Annual Review of Technical Programmes/Activities 
 

Being identified as among the priority areas under the geohazard mapping and 
assessment program of the MGB, selected coastal and marine areas of Ilocos Norte, Ilocos 
Sur, Negros Occidental, Cagayan, and Catanduanes Island were studied through field data 
acquisition and documentation. Re-occupation of some of the beach profile lines was carried 
out along the bayhead regions of Albay and San Miguel Bay in the Bicol Region.  
 
  Beach profiling, and sediment sampling were undertaken along the coastal 
municipalities of Pasuquin, Bacarra, Paoay, Currimao, and Laoag City in Ilocos Norte and 
Santa in Ilocos Sur in August 2006. Thirty five (35) beach profile lines were established along 
the Ilocos Norte coastal stretch. Coastal aggradation was noted along the coast of Ilocos Norte 
while, in contrast, severe coastal erosion was observed to be a serious problem in the 
municipality of Santa, Ilocos Sur. 
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For the survey conducted in Negros Occidental in October 2006, 53 beach profiles and 
sea bottom topographic data covering about 4,500 hectares were gathered along the coastal 
municipalities of Binalbagan, Hinigaran, Pontevedra, San Enrique, Valladolid, and 
Pulupandan and the coastal cities of Himamaylan, Bago and Bacolod. Aside from geohazard 
assessment, the field study was also carried out to assess the possible effect of an oil spill 
incident off the coast of the province which later proved not to have resulted in contamination 
and/or penetration of oil slick in beach sediments. 
 

The results of re-occupation of some of the previously-occupied beach areas along the 
bayhead regions of Albay and San Miguel Bay in the Bicol Region during the later part of 
2006 in the aftermath of two strong typhoons that hit the region disclosed a number of coastal 
degradation problems due to coastal flooding, landslides, storm surges and erosion. 
 

In March 2007, beach profiling and sea bottom topographic measurements were 
conducted along the coast of Cagayan province facing the Babuyan Channel. A total of 
approximately 90 coastline-km was covered by the survey. Initial findings disclosed that the 
study area is vulnerable to coastal flooding, storm surges, liquefaction, and salt water 
intrusion. 
 

In May-June 2007, a coastal and marine geohazard survey was conducted along the 
coastal areas of Catanduanes Island. Fifty five (55) beach profiles were established and about 
32,800 hectares were covered by sea bottom topographic measurements. Coastal flooding, 
coastal erosion, and storm surges were the common geohazards identified in the study areas. 
 

Further to the above activities, coastal geomorphologic mapping, sediment sampling, 
photo documentation, gathering of historical and anecdotal accounts were also carried out 
 

A significant aspect of the project is the promotion of awareness on coastal 
geohazards among the coastal populace, specifically at the barangay levels. This was done 
through exit conferences/seminars about the different kinds of coastal geohazards with 
emphasis on the local setting or situation/condition in the project area, their causes and 
effects, and the recommended preventive and/or mitigation measures. 
 

The final outputs of the coastal and marine geohazard survey will be translated into 
maps indicating the degree of vulnerability or susceptibility of the coastal areas to a particular 
geohazard. These maps will be useful not only to the local residents but also to the local 
community policy makers and land use planners and developers. 
 
 4.3.   Proposed Activities and Assistance Required from CCOP in Support of Future 

Activities  
  

As a vital component of the Coastal Zone Monitoring Program, reoccupation of 
coastal sites previously occupied are scheduled to be undertaken at relatively different 
time/season to determine any gradual or abrupt changes in coastal morphology or 
configuration. 
 

For a relatively more comprehensive implementation of the projects under the coastal 
zone program, aside from the current activities relating to the mapping and assessment of 
coastal areas critically vulnerable/susceptible to geohazards, initiatives will further focus on 
the study of sea level change as affected by climate change and geological factors and on the 
delineation of the Philippine continental shelf under UNCLOS.  
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5. GEOHAZARDS PROGRAMME 
 

5.1. Summary 
 

Activities under the Geohazard Programme of the Philippines to manage if not 
mitigate the negative impacts of natural hazards on the local populace are being implemented 
by the MGB, the Philippine Institute of Volcanology and Seismology (PHIVOLCS), and the 
Philippine Atmospheric, Geophysical, and Astronomical Administration (PAGASA).  

 
Under the framework of the National Disaster Coordinating Council (NDCC) the 

abovementioned agencies are collaborating with the Office of Civil Defense and the National 
Mapping and Resource and Information Authority on a project entitled “Hazards Mapping 
and Assessment for Effective Community Based Disaster Risk Management (READY 
Project)”. The MGB is primarily involved on the mapping and assessment of landslides and 
flood-prone areas while PHIVOLCS is concerned with earthquake and volcano monitoring, 
including tsunami incidents in the country. PAGASA is concerned with rain-induced flooding 
and storm surges. 
 

The present program is considered very effective in addressing the immediate needs of 
the government to identify the best and most systematic approach to lessen the negative 
impacts of natural hazards on the populace.  The complementary work being carried out by 
the various agencies engaged in geohazards mapping and assessment has proven crucial in 
assuring the effective implementation of the program. 
   

5.2.  Annual Review of Technical Programmes/Activities 
 
A)  Program of the Mines & Geosciences Bureau (MGB) 
 

A major program of the MGB is the National Geohazards Mapping and Assessment 
Program, the primary objective of which is to manage if not totally mitigate the negative 
impacts of natural hazards on the local populace.  This is carried out through the provision of 
geohazards maps and technical information/data to the various stakeholders revealing areas or 
sites that are susceptible or prone to various geohazards (landslides, floods, flash-floods, 
tsunamis, etc.), so that appropriate measures can be instigated. The spate of successive natural 
disasters that affected the country since the Cherry Hills tragedy in 1999 and culminating with 
the Guinsaugon landslide event of 2005 clearly highlighted the need for a more substantive 
and effective effort from all stakeholders to address the concern.  Following the directive of 
the president to fast track the landslide and flood hazard assessment of the country, 
particularly areas along the eastern Philippine seaboard, the DENR-MGB immediately set out 
to rationalize and speed up the implementation of the program. 
  

The geohazards mapping campaign was intensified starting in the second half of 2006 
and covered priority municipalities in Cagayan and Isabela Provinces, Surigao del Norte, 
Surigao del Sur, Agusan del Norte, Agusan del Sur. Camarines Norte, Compostela Valley, 
Davao Oriental, Davao del Sur, Nueva Ecija, Bulacan, Rizal, Laguna, Nueva Vizcaya and 
Quirino. 
 

In summary, a total of 359 municipalities covering roughly 3,567 barangays were 
covered by the Geohazards Mapping and Assessment program throughout the entire country 
during the period July 2006 to June 2007. This is out of the 350 municipalities and 2,870 
barangays targeted for the period. To date, a total of 846 municipalities out of the target 1,200 
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priority municipalities have been covered by the program.  This translates to about 374 
1:50,000 scale geohazards quadrangle maps produced so far. 
 

Simultaneous with the conduct of the broad scale geohazards mapping of the priority 
areas of the Eastern Sea Board, being undertaken by the composite contingent of geologists 
from the MGB Central Office and selected Regional Offices, hazards mapping and 
assessment were also being undertaken by the other MGB Regional Offices in specific critical 
areas or municipalities within their jurisdiction.  Priority municipalities within each of these 
regions were effectively mapped and assessed during the period.  In consonance with the 
hazards mapping and assessment carried out in the various provinces, the coastal geohazards 
mapping of vulnerable areas was also undertaken by the Marine Geological Survey Division 
of the MGB 

During the later part of 2006, two major Information and Education Campaign (IEC) 
activities were carried out in Surigao del Norte and Surigao del Sur (in conjunction with the 
multi-agency UNDP READY Project) that were participated in by local government officials, 
principally barangay captains and municipal development and disaster management officers. 
The geohazard maps (landslide/flood hazard maps) produced earlier by the MGB were 
presented and explained to the participants.  Information and educational material in the form 
of compact discs, maps, posters, and pamphlets were also handed out to participants. 
 

Under the READY Project, the MGB has conducted 1:10,000 scales mapping of the 
cities in Baguio-La Trinidad and Ormoc City in Southern Leyte. 
 

A major activity of the geohazards mapping program that directly impacts on disaster 
management and rehabilitation is the conduct of suitability assessments of possible relocation 
sites.  The MGB is in the forefront of this very important undertaking, and this is carried out 
in close coordination with the Local Government Units, the National Disaster Coordinating 
Council, Office of Civil Defense, Department of Social Welfare and Development, Non-
Governmental Organizations, civic organizations and other relief and rehabilitation agencies 
and institutions from both the government and the private sector. This was particularly 
highlighted during the aftermath of the Guinsaugon tragedy, and more recently the 
rehabilitation and relief efforts following the destruction brought on by typhoon Reming in 
Albay during the later part of 2006. 
 

In terms of the IEC activities of the program, direct advisories on landslide and 
flood/flashflood threats were provided to all 3,567 barangays covered by the program for the 
year.  Posters, geohazard maps, and information compact discs were also provided to the 359 
municipalities aside from the geohazards advisories.  Formal and informal lectures and 
discussions were also held with the local government officials, people’s organizations, and 
other civic groups during the course of the program.  

 
B)  Program of the Philippine Institute of Volcanology and Seismology 
 
Earthquake and Volcano Monitoring 
  
 The Philippine Institute of Volcanology and Seismology (PHIVOLCS) continue to 
closely monitor the six most active volcanoes in the country, namely: Pinatubo, Taal, Mayon, 
Bulusan, Kanlaon and Hibok-hibok.  During the second semester of 2006, Bulusan continued 
to exhibit ash explosions characterized by ejection of ash and steam clouds that rose to 103 
kilometers above the summit crater.  Mayon Volcano began an episode of lava extrusion on 
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July 14 until late September accompanied by ash ejections in August.  Bulusan Volcano 
showed unrest during the 1st Semester of 2007 by exhibiting several ash explosions from 
January 24 to May 12, 2007.  PHIVOLCS constant communication through issuance of 
updates and advisories as well as direct communication with the local government units 
around these volcanoes ensured timely relay of information and guidance to all concerned. 
 

The earthquake events in General Santos City (December 12, 2006; M-5.9), Basco, 
Batanes (December 26, 2006; M-6.0), Tandag, Surigao del Sur (March 20, 2007; M-5.3) and 
in St. Bernard, Southern Leyte (June 14, 2007; M-5.0) were significant events felt even in 
several provinces in their respective epicentral areas.  The 6.2 magnitude earthquake on 
February 12, 2007 in Davao City was deep-seated and felt only in areas close to the epicenter. 
 
 Two different areas experienced seismic swarms.  The swarm in Masbate occurred on 
October 25-26, 2006 with the biggest magnitude recorded at 4.1.  An earthquake with a 
magnitude of 5.2 occurred at about 35 km west of Boac, Marinduque on October 20, 2006 
and was followed by a series of earthquakes that clustered near the epicenter of the said event.  
A Quick Response Team was deployed to Marinduque to conduct lectures on the ongoing 
swarm and allay fear. 
 
Community-Based Disaster Risk Management Project  
 
 Multi-hazard mapping activities were implemented through the multi-agency 
collaborative project “Hazards Mapping and Assessment for Effective Community Based 
Disaster Risk Management (READY Project)”.  PHIVOLCS, for its part, conducted 
earthquake and volcano related hazards mapping in the provinces of Surigao del Sur, Surigao 
del Norte, Leyte and Southern Leyte and generated twenty (20) hazards maps on ground 
rupture, ground shaking, liquefaction, earthquake-induced landslides and tsunamis for these 
four provinces. 
 
 Under the collaborative project with the Corporate Network for Disaster Response – 
Cooperation Assistance and Relief Everywhere (CNDR-CARE), MGB Regional Office and 
Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA), 
geologic hazard mapping was undertaken by PHIVOLCS for Dingalan, Aurora and five 
hazard maps generated on ground rupture, ground shaking, liquefaction, earthquake induced 
landslides and tsunamis. 
  
 PHIVOLCS conducted a re-assessment of lahar hazards at Mayon Volcano and 
generated the Preliminary Lahar Deposit Map due to the November 30, 2006 Typhoon 
Remings flashflood in Albay.  PHIVOLCS also produced the Preliminary Active Faults Map 
of the Philippines with an update in six (6) areas; Eastern Mindanao, Leyte Island, Masbate, 
Bondoc Peninsula, Infanta, Central and Northern Luzon. 
 
 Under the Department of Science and Technology-Grant In Aid (DOST-GIA) funded 
project “Tsunami Risk Mitigation Program”, PHIVOLCS conducted tsunami hazards 
mapping activities in four areas prone to tsunamis, namely: Western Luzon, Mindoro, 
Western Visayas and Moro Gulf.  Through this project, PHIVOLCS generated Tsunami Wave 
Height and Inundation Hazard Maps for two cities (Vigan and Iloilo), two towns of Iloilo 
Province (Tigbauan and Miag-ao) and three barangays of Vigan City (San Pedro, Mindoro 
and Pantay Laud). 
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Disaster Preparedness and Risk Mitigation Services 
 
 PHIVOLCS is in the forefront of the promotion of disaster preparedness and risk 
mitigation in the country.  PHIVOLCS has been conducting a massive information campaign 
on earthquakes and tsunamis as well as volcanic hazards through lectures, drills, training, 
workshops, and production and dissemination of information material. 
 
 Four half-day seminar sessions on Earthquake Preparedness were conducted for the 
employees of the National Power Corporation last 25 July and 7 August 2006.  With 
PHIVOLCS technical staff as resource speakers, lectures on earthquake awareness and 
preparedness and earthquake drill were conducted. 
 
 Under the collaborative project with CNDR-CARE, MGB-Regional Office and 
PAGASA, a seminar-workshop was conducted for the Municipality of Dingalan on 
September 5, 2006 in order to present the result of this project and increase the awareness of 
local communities about the natural hazards they face and for them to learn about mitigating 
measures. 
 
 An information campaign and tsunami drill was conducted in the Municipalities of 
Lubang and Looc, Occidental Mindoro on October 12, 2006 and October 13, 2006 
respectively.  This was implemented under the Finland Government funded project entitled 
“Establishment of a Local Tsunami Warning System for Manila Bay and Vicinity”. 
 
 Under the DOST-GIA funded project “Tsunami Risk Mitigation Program”, 
PHIVOLCS, conducted six (6) separate seminar-workshops on Tsunami Awareness and 
Preparedness in Vigan City on March 6-9, 2007, to various stakeholders such as LGUs, 
planners, disaster managers, barangay officials and teachers.  Three of these seminar-
workshops were conducted for the residents Barangays San Pedro, Mindoro and Pantay Laud, 
all of Vigan City.  On March 20-21, 2007, two similar activities were also conducted in Iloilo 
City for Iloilo LGUs and teachers. 
 
 Under the READY Project, PHIVOLCS established a Community-Based Tsunami 
Early Warning System and conducted tsunami drills at General Luna, Siargo Island in Surigao 
del Norte on December 2, 2006 and at Diatagon, Tandag and Bislig in Surigao del Sur on 
December 3, 2006 February 6 & 9, 2007, respectively. 

 
Mainstreaming Risk Reduction into Local Development 
 
 To push for the mainstreaming of risk reduction into local development, PHIVOLCS 
provides assistance to communities to develop land-use and local policies leading to disaster 
preparedness.  PHIVOLCS conducted ‘Training on the Use of Rapid Earthquake Damage 
Assessment System (REDAS)’ for the LGUs of Surigao del Sur (December 11-13, 2006) 
Irosin, Sorsogon (February 26-28, 2007) and Surigao del Norte (March 26-30, 2007).  The 
PHIVOLCS-developed REDAS software is a tool that can produce earthquake hazard and 
risk maps for any given earthquake.  A major component of these training sessions was the 
provision and capacity building training of local planners and disaster managers with REDAS 
software. 
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 5.3.  Proposed Activities and Assistance Required from CCOP in Support of Future 

Activities  
 

A major concern of the MGB, as well as PHIVOLCS and PAGASA, is the continuing 
loss of technical personnel that are the primary implementers of the program.  During the 
latter part of 2006 and into 2007, the MGB alone had lost close to 60 percent of its technical 
personnel (geologists and engineers) to the private sector and industry. With this constraint, 
there is now a vital need of activity or assistance that will fast track the geohazard mapping 
and assessment initiatives of the Philippines. 
 

Aside from the 1:50,000 scale mapping being carried out by the various agencies, the 
more detailed 1:10,000 scale mapping is also being done for selected critical areas.  It is 
envisioned that the detailed mapping would ultimately be carried out over most parts of the 
country as a component of the hazards mitigation program of the government as well as for 
use in developmental planning by the national and local governments. 

 
At present, the various agencies are working with international funding agencies such 

as the UNDP, World Bank, JICA, AusAid, etc to undertake special projects geared towards 
addressing specific concerns related to hazards risk reduction and management.  This has 
proven very timely and critical in alleviating the negative impacts of the various disasters the 
country had experienced in the last couple of years.  A similar assistance program can be 
worked out with CCOP on this regard.  Given the available technical expertise that could be 
drawn from the CCOP member countries and cooperating countries and institutions, the 
Philippines could benefit immensely from the technical assistance these experts could 
provide.  The other member countries of CCOP could also benefit from the Philippine 
experience in handling natural disasters.  Direct interchange of technical information would 
be of great value to all concerned. 
 
6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 
 6.1.  Summary 
 

Under RA 9003 of 2002 (Ecological Solid Waste Management Act) and its 
Implementing Rules and Regulations, the MGB was mandated to provide assistance to Local 
Government Units (LGUs) in the selection and evaluation of suitable solid waste disposal 
(SWD) sites. The criteria used for selecting suitable SWD sites are contained in RA 9003 and 
DENR Administrative Order 98-49 & 50. A total of 16 sites were evaluated in the 12 month 
period. Proposed SWD sites evaluated are chosen by LGUs. 
 
 6.2.  Annual Review of Technical Programmes/Activities 
 
Accomplishments for this activity depend on requests from LGU received by MGB’s 
Regional Offices. As most open dump sites have been closed or converted to controlled dump 
sites since 2005, the majority of requests for site assessment are for sanitary land fills. MGB 
is also providing technical assistance to LGU’s for more detailed studies in suitable sanitary 
landfill sites subject to a financial co-sharing agreement with LGU’s. The reduced number of 
requests for site evaluation being received by MGB indicates compliance of LGU’s to RA 
9003.
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Solid Waste Disposal Sites Evaluated 

(June 2006-July 2007) 
Region No. Sites Evaluated 
CAR NT 

1 NT 
2 NT 
3 NT 

4A 2 
4B 2 
5 NT 
6 2 
7 3 
8 1 
9 NT 
10 6 
11 NT 
12 NT 
13 NT 

TOTAL 16 

Note: NT – No Target or no request from LGU received for site evaluation. 
 
 

The criteria for SWD site selection generally require an ocular inspection although 
MGB personnel consider other parameters like ground stability and groundwater vulnerability 
in their evaluation. As mandated in RA 9003, all open dumpsites and controlled land fills 
should be closed and/or converted to sanitary landfills since the 1st quarter of last year. 
 
 6.3.  Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

Technical experts are needed to conduct workshops/seminars among concerned MGB 
personnel with the aim to standardize the manner of reporting on the evaluation and selection 
of suitable solid waste disposal sites throughout the country. 
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GEO-INFORMATION SECTOR 
 
7.  GEODATA AND INFORMATION MANAGEMENT PROGRAMME 
 

7.1. Summary 
 

Databases being maintained and enhanced at the Geological Databases and 
Information Systems Section of Lands Geological Survey Division of the MGB are the 
following: 
 

1. Meta Data on Geological Quadrangle Maps 
2. Geological Bibliography Systems (GEOBIBS) 
3. Geohazard Status of the Philippines 
4. Mineral Resources Database System 
5. RP-KOREA Project thru KIGAM: Mineral Potential Mapping Using GIS 

 
 7.2.  Annual Review of Technical Programmes/Activities 
 

7.2.1. The data encoding of the Meta Data on Geological Quadrangle Maps is already 
finished with 216 entries. The 216 entries refer to all the published geological quadrangle 
maps of the MGB. The remaining activity to be done is the scanning of these geologic maps 
in preparation to be placed as thumbnails in the database. 
 

7.2.2.  The number of records in the GEOBIBS database remains at 3,452 journals and 
articles. 
 

7.2.3.  The updating of the database on the Geohazard Status of the Philippines is on-
going. As of July-June 2007, the total number of municipalities assessed is 826. 
 

7.2.4. A preliminary design for the Mineral Resources Database System has already 
been created and reviewed. The programming phase of the database has been put on hold 
because of lack of personnel trained in programming.  
 

7.2.5. With implementation of the Memorandum of Agreement between the 
Governments of Korea and the Philippines, through the Korea Institute of Geoscience and 
Mineral Resources and MGB, the project, “The Cooperative Research on the Creation of 
Mineral Potential Maps”, was commenced. 

 
An initial activity of this project produced a Mineral Potential Map of Masbate Island 

utilizing the GIS methodology of the “Likelihood Ratio” Model. 
 
 7.3. Proposed Future Activities and Assistance Required from CCOP in Support of 

Future Activities 
 

The current limitation of the MGB in pursuit of its various projects is its lack of 
technical personnel to implement the activities. If this need is addressed the consequent 
requirement would be the necessary training for these personnel. 
 

The training should include among others, programming and software development 
necessary to create independent database systems.    
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ANNUAL MEMBER COUNTRY REPORT 
 

Country: THAILAND Period: 1 July 2006 – 30 June 2007 
 
 

GEO-RESOURCES SECTOR 
 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 

 During the reporting period, the Department of Mineral Resources (DMR) carried out 
mineral exploration in 3 project areas outside the legally conserved/protected areas in 
northern Thailand. DMR (Germany) also carried out 2 research projects concerning 
gemstones and basaltic rocks, mineral zoning in 10 selected provinces and mineral strategy 
development.  

 
1.2. Annual Review of Technical Programmes/Activities 

 
1.2.1. Mineral exploration outside the legally conserved/protected areas 

 
 This project was established in 2007 and it will be completed in 2011. It was 
implemented by subcontracting private exploration companies under supervision of the 
Department of Mineral Resources. This project aims to intensively explore all over the 
country except the legally conserved/protected areas.   
 
Project Summary   
 
Duration : 19 April 2007 - 13 February 2008  
 
Objectives:  Investigate mineral potential areas and mineral deposits for further development 
and for the country’s integrated natural resources planning and management. 
 
Project areas:  

1) 1/2550 “KhunYuam” (Mae Hongsorn and Chiang Mai Provinces), 3,300 sq.km. 
2) 2/2550 “Chiang Rai” (Chiang Rai Province), 3,320 sq.km. 
3) 3/2550 “Lam Phun”  (Lam Phun Province), 3,500 sq.km. 

 
Progressive results :   reported in September 2007 (150 days)  

1/2550 “Khun Youm” 51% of project completed  
2/2550 “Chaing Rai” 44% of project completed 
3/2550 “Lam Phun” 50% of project completed 

 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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Area 2/2550 “Chiang Rai” 
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Area 3/2550 
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1.2.2. Scientific Research 
 

1.2.2.1.  Heat treatment of rubies and sapphires  
   

The Department of Mineral Resources (DMR) has been conducting research on the 
heat treatment for quality enhancement of rubies and sapphires using samples from 
Madagascar, Tanzania, Kenya and Nigeria.  DMR will also hold a Seminar on Ruby and 
Sapphire quality enhancement by Heat Treatment on 17 September 2007 in Bangkok.    
 

1.2.2.2.   Application of basaltic rocks as a supplementary source of micronutrients    
                                for agricultural usages  
   

The Department of Mineral Resources has been conducting a two-year research 
project (October 2006 - September 2008) concerning application of basaltic rocks as 
supplementary source of micronutrients for agricultural usages.    
   

The first year (October 2006 - September 2007) study areas are located in basaltic 
terrains in eastern Thailand, i.e., Wang Num Yen district, Sakaeo Province, and western 
Thailand, i.e., Boploy district, Kanchanaburi Province.  Field work was carried out during 
February – May 2007.   The second year (October 2006 - September 2007) study areas are in 
northern, northeastern and central Thailand.  The project activities include the geological 
study of basaltic resources, basaltic rocks and soils sampling and sample analysis in order to 
study the capacity of plant nutrient sources, including geochemical, geological, total and 
available plant nutrient content analysis and evaluation, conclusion, and knowledge 
distribution.  So far, 130 basaltic soils and rocks have been collected. Soil and rock samples 
are in the analytical stage, including XRF and ICP analysis for total and available plant 
nutrients.    
 

1.2.3. Mineral Zoning  
   

Mineral resources development involves several stakeholders within society.  
Systematic management of mineral resources is needed in terms of effectiveness and fairness.  
Participation is needed from relevant stakeholders. DMR proposed a mineral zoning project at 
the provincial level in the Upper North region of Thailand to the Ministry of Natural 
Resources and Environment, and the project was eventually approved.  The project started in 
2005 with a concept of managing the use of minerals and considering its effect to other 
natural resources and the environment and including the stakeholders and community’s 
consent.   

 
To begin, the DMR compiled various data and information, including maps at 

1:50,000 scale of the geology, mineral potential and mining license areas, natural parks, 
forests, wildlife reserves, other restricted areas and land-use conditions, geological 
conservation sites, and the national and local economic situation. The next step is to define the 
areas for potential development, considering the land-use conditions as governed by laws and 
regulations.  At this stage, the areas for mineral utilization have been divided into three groups 
namely, (1) preserved areas (e.g., national parks, wildlife reserves) : mineral resources in 
these areas will be preserved and are the last-priority for utilization, (2) conserved areas (e.g., 
Class one watershed areas, conserved forests, etc., which are restricted by laws, regulations, 
cabinet resolutions) : mineral resources are planned to be used in the future, or at present with 
certain conditions,  (3) development areas :  mineral resources in these areas have no public 
restrictions for development.  The final step is to analyze the prioritization of development 
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areas of each mineral commodity, considering the available information on economic and 
social situations and environmental issues.   
   

The work was carried out in eight provinces covering the Upper North region of 
Thailand namely Chiang Mai, Chiang Rai, Lampang, Lamphun, Mae Hong Son, Nan, Phayao 
and Phrae A few internal meetings in the DMR were organized in September 2006.  The 
preliminary reports were to be sent to the relevant stakeholders for comments by November 
2006.  A consultation meeting will be organized prior to submission of the final report to the 
cabinet for approval.  Executives and technical staff as representatives of relevant agencies 
such as DMR, Department of Primary Industries and Mines, Office of Natural Resources 
Policy and Planning, Provincial Offices, Local Administrative Offices were be invited to join 
the consultative meeting.   
 
 In 2007, DMR carried out mineral zoning in ten selected provinces, namely 
Chumphon, Ranong, Surat Thani, Nakhon Si Thammarat, Phattalung and Trang in Southern 
Thailand, Nakhon Sawan, Saraburi and Lopburi in Central Thailand and Phichit in Northern 
Thailand which have potential land-use conflicts in mineral resource utilization.  The mineral 
zoning is expected to cover the whole country by 2011.        
 

1.2.4. Mineral Strategy Development  
   

Considering the public policy at national, ministerial level, DMR developed and 
proposed to the Ministry of Natural Resources and Environment a new ‘Mineral Strategy’ and 
this draft strategy was endorsed.  The key principle of the strategy is to manage the mineral 
resources for economic and social benefit, considering the criteria of resource conservation, 
environmental protection and public participation.  The strategies include a nationwide 
mineral survey, research and development, prioritization of mineral utilization, mineral value 
creation (and addition), promotion of private investment in mineral exploration and mining 
and development of clean and environmentally friendly mines.   
 
 Following the endorsement by the Ministry of Natural Resources and Environment, an 
early dissemination meeting was held in September 2006. Various comments were received.  
The Department of Mineral Resources later worked on the detailed measures of the Mineral 
Strategy in consultation with relevant agencies such as Department of Primary Industries and 
Mines, Office of Natural Resources Policy and Planning, Provincial Offices, National 
Economical and Social Development Board, NGOs and Academic Institutions.  Another 
public hearing seminar was to be held in September 2007.  It is expected that the Draft 
Mineral Strategy will be submitted to the cabinet for approval by the end of the year.   
 

1.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 
 
1)  Develop a similar project for the CCOP mineral programme as the PPM Project.   

2) Application software and training for economic modeling of mineral exploration 
projects and mineral resources management.   

 



Proceedings of the 44th CCOP Annual Session 285  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

2. ENERGY PROGRAMME 
 

2.1. Summary 
 

Exploration activities included seismic surveying and drilling both onshore and 
offshore. The dramatic increase of the recent crude-oil price could be the major key to 
expansion of push E&P as has been proved by the success of the 19th petroleum concession 
bidding round which ended in July 2006. The Thai Cabinet has approved a total of 16 
concessions including 21 exploration blocks; 9 onshore blocks, 9 offshore blocks in the Gulf 
of Thailand, and 3 offshore blocks in the Andaman Sea (deep sea area). Drilling activities and 
seismic survey increased both onshore and offshore.  Current petroleum concession blocks in 
Thailand are shown in Figure 1. 
 

                
Figure 1.  Current concession blocks in Thailand. 
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The amount of crude oil production was almost the same as last year. Approximately 
130,000 barrel per day was produced during July 2006 - June 2007 (0.3% decrease). Natural 
gas production increased only 2.3%; from 2,366 million standard cubic feet per day (mmcfd) 
in 2006 to 2,420 mmcfd in 2007 for the same period. Condensate was produced at about 
75,000 barrel per day which was 3.7% higher than last year. Production of crude oil from the 
onshore fields was 17% of the total production of the country while 83% came from the Gulf 
of Thailand. The majority of natural gas (93%) was produced from the Gulf of Thailand and 
the remaining amounts were from northeastern Thailand.  
   

The total amount of petroleum produced in the Kingdom met only 50% of the 
country’s demand.  Coal is still being used by as much as 30 million tons while the domestic 
coal supplied only 19 million tons with imported coal being 11 million tons. The total coal 
consumption in the Kingdom increased by 2.7% from last year.  
   

At the end of 2006, Thailand’s preliminary proved reserves as announced by the 
Department of Mineral Fuels consisted of 11.7 trillion cubic feet (tcf) of natural gas, 266.11 
million barrels (mmbbl) of condensate and 194.54 mmbbl of crude oil. Meanwhile, probable 
reserves of natural gas were 10.64 Tcf; condensate 117.06 mmbbl and crude oil 293.23 
mmbbl. Possible reserves of natural gas amounted to 8.32 Tcf, condensate 160.93 mmbbl, and 
crude oil 42.01 mmbbl. 
 

2.2. Annual Review of Technical Programmes/Activities 
 

a) Petroleum Concessions 
 

At the end of the 19th Bidding Round on 30th June 2006, there are a total of 25 
concession blocks that have been awarded since July 2005. Of these, 9 blocks were located in 
the Gulf of Thailand, 3 blocks in the Andaman Sea and 13 blocks in the onshore area (Figure 
1).  As the result of continuous rise of the crude-oil price, the Department of Mineral Fuels 
has announced the 20th Bidding Round from the 23rd May 2007. There are totally 65 blocks 
available for bidding. Of these, 44 blocks are in northeastern Thailand (Khorat Plateau), 7 
blocks in the central plain areas, 5 blocks in the southern onshore areas and 9 blocks in the 
Gulf of Thailand (Figure 2).  
 

b) New Petroleum Licensed Applications (PLA) 
 
By the end of June 2007, 7 new production area applications (PAA) had been 

awarded. Five areas are located in the Gulf of Thailand whereas 2 areas are located in the 
Phitsanulok area in the upper central plain onshore basin. 

 
c) Exploration and Production activities 

 
 For exploration, there was limited geophysical surveying activity during the period of 
July 2006 - June 2007. The 3D seismic survey was conducted both onshore and offshore 
(Figure 1).  The Pan Orient Resources (L44/43) and CNPCHK (L21/43) conducted 223.41 
km2 3D seismic in the central part of Thailand.  In the Gulf of Thailand, the Pearl Oil 
(Thailand) Ltd. (B5/27) and NuCoastal (G5/43) conducted 514.55 km2. The 2D seismic 
surveys were also conducted in both onshore and offshore areas. Pearl Oil (Thailand) Ltd. 
(B5/27) and SOCO (B8/38) conducted 1,779.32 line-km. in the Gulf of Thailand whereas 
CNPCHK (L21/43) conducted a total of 526.80 line-km in the central plain areas. No 
magnetic and gravity surveys were undertaken during the period from July 2006 to June 2007.  
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Figure 2 :  Bidding blocks announced in the 20th Petroleum Bidding Round 

         (23rd May 2007 to 22nd May 2008). 
 
 

There were 29 exploratory wells drilled during July 2006 - June 2007. Twelve wells 
were drilled in the onshore basins whereas 17 were drilled in the Gulf of Thailand. 
Development wells have been reported at 448 wells; 54 wells drilled in onshore areas and 394 
wells in the Gulf of Thailand. The production of natural gas was about 2,400 mmcfd, while 
the condensate was about 75,000 bbl/d and the crude oil production was about 130,000 bbl/d. 
In term of Crude Oil Equivalence, Thailand totally produced an average daily rate of about 
620,000 barrels (approximately 38%) from the indigenous oil and gas fields and imported at 
about 1,000,000 barrels, which is approximately 50% of domestic consumption (Figure 3).  
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Figure 3 :  Petroleum balance of Thailand as of August 2007. 
 
 
 d)  Coalbed Methane (CBM) and Oil Shale Projects 

 
The Coalbed Methane project in the Mae Lamao Basin is ongoing with work on re-

fracturing to evaluate the amount of gas flow from last year’s exploration well. The 
Department of Mineral Fuels (DMF) and the Electricity Generating Authority of Thailand 
(EGAT) have joined to conduct an Oil Shale Project this year in the Mae Sod basin, Tak 
Province. Recently, DMF and EGAT are planning to conduct a 2D seismic survey and drilling 
programme to determine reserves and quality. They will establish guidelines for future 
development of oil shale and CBM in terms of alternative energy.  The Department of Energy 
Defense (DED) is also working on CBM in the Fang Basin, Chiang Mai Province where a few 
thick coal seams have been penetrated.  
 

2.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 

 
2.3.1. Marginal field development. To understand various factors constituting marginal 

fields. It will be useful to have the same guidance to understand marginal fields and 
the way to promote them to be economical fields. 

2.3.2. Petroleum reserve audit. To exchange experiences of the governing bodies in 
different countries in their petroleum reserves audit. 

2.3.3. Offshore petroleum platform decommissioning. To learn how to minimize the 
effects of decommissioning platform activities. 

2.3.4. Petroleum field unitized development. To learn the technique how to manage and 
operate the petroleum resources having shared reservoirs and/or facilities. 

2.3.5. Thin sand reservoir development. To gain new techniques that can be applied to 
multi-layered thin sand reservoirs. 

2.3.6. Using GeoX on doing new prospect evaluation applied to the basins in Thailand 
and run economic analysis of the field’s potential. 

2.3.7. Geological hazards and their effects on petroleum business. 
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2.3.8. The effects of produced water injection wells from petroleum activities on the 
groundwater. 

 
2.4. Others 

 
DMF is currently involved in 2 CCOP projects, namely ICB and EPPM projects with 

activities as listed below. 
 

1) The 1st Bangkok Meeting on Sulu Sea–East Sabah Basin & Yinggehai–Song Hong Basin 
Case Study (10-11 August 2006) in Bangkok.  

2) Training Course on Organic Geochemistry and Petrology in Petroleum Exploration, held 
in Beijing, China (11-14 September 2006).  

3) Seminar on CO2 Issues in Petroleum E&P in Guilin, China during 23-25 November 2006. 
4) Sulu Sea-East Saba Basin & Yinggehai-Song Hong Basin Case Study Workshop held in 

Ho Chi Mihn/Phu Quoc Island, Vietnam during 2-8 March 2007. 
5) Seminar on Fractured Reservoir Exploration & Production held in Hanoi, Vietnam during 

16-18 May 2007. 
6) Training Course in Digital Mapping from Data Catch to Depth Map GIS in Hydrocarbon 

Exploration held in Bali, Indonesia during 4-7 June 2007. 
7) Enhanced Public Petroleum Management (EPPM) Coordinator Meeting held in Bangkok, 

Thailand during 9-11 October 2006. 
8) Clean Development Mechanism (CDM) held in Chiang Mai, Thailand during 29 May - 1 

June 2007.  
 
3. GROUNDWATER PROGRAMME 
 

3.1. Summary 
 

The Department of Groundwater Resources is taking part in two sub-group projects of 
the “Groundwater Assessment and Control in CCOP Region” namely, (1) Groundwater and 
Land Subsidence Monitoring and (2) Groundwater Evaluation Using+ a Monitoring System.  
Both of the sub-group projects are on schedule and expected to finish at the end of 2007. 
 

3.2. Annual Review of Technical Programmes/Activities 
 
3.2.1. Groundwater and Land Subsidence Monitoring 

   
Bangkok and its vicinity were selected for work on this sub-group project. The 

reviewing of existing groundwater levels and land subsidence was summarized. An improved 
bench mark network has already been designed. 
 

3.2.2. Groundwater Evaluation Using a Monitoring System 
    

The Chiang Mai Basin, northern Thailand was selected to work in this sub-group 
project. Some important data from small sub-basins were compiled such as, groundwater level 
and water use. All information has been submitted to KIGAM (leader of this sub-group 
project) and analyzed in order to recommend the configuration model for the whole Chiang 
Mai basin. The scientific method of monitoring network design will be transferred among 
sub-group members. 
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GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE PROGRAMME 
 

4.1. Summary 
   

DMR conducted an investigation of shoreline erosion of the country’s coastal zone 
including bathymetric survey, study of ocean floor sediments in the Upper Gulf of Thailand, 
cone penetration test (CPT) investigation in coastal areas of the Upper Gulf of Thailand, and 
proposing guidelines for solving shoreline erosion in the Upper Gulf of Thailand covering the 
vicinities of Samut Songkhram, Samut Sakhon, Samut Prakan and Bangkok. DMR with 
technical assistance of Adam Mickiewicz University (AMU), the Republic of Poland, carried 
out a field survey and organized a workshop on “Geological and Environmental Impacts of 
Tsunami on the Andaman Sea Coast”.  
 

4.2. Annual Review of Technical Programmes/Activities 
 

4.2.1.  Coastal Erosion  
   

Background  
   

The southern part of Thailand is a peninsula surrounded by the Andaman Sea in the 
West and Gulf of Thailand in the East. The total length of southern Thailand’s coast is 
approximately 2,637 kilometers.  The Gulf of Thailand coast covers 17 provinces with a length of 
approximately 1,700 km.  The Andaman Sea coast covers 6 provinces with a length of 
approximately 937 km.  

   
Of the total length 2,637 km of Thailand’s shoreline, 375 km or approximately 

14.22% were eroded.  Details of shoreline erosion in each part are as follow; 
 

• Eastern part of Thai gulf zone including Chonburi, Rayong, Chanthaburi and Trat 
Provinces, coastal erosion is about 63 kilometers or 13.05 %. 

• Inner part of Thai gulf zone including Samut Prakan, Bangkok, Samut Sakhon 
Chachoengsao and Samut Songkhram Provinces, coastal erosion is approximately 
67.49 %. 

• Western part of the Gulf of Thailand including Phetchaburi, Prachuap Khiri Khan  
and Chumphon Provinces, coastal erosion is approximately 45 kilometers or about 
10.03 %.  

• Upper southern part of Thai gulf zone including Surat Thani, Nakhon Si Thammarat 
and Songkhla Provinces, coastal erosion is approximately 101 kilometers or about 
21.26 %.   

• Lower southern part of Thai gulf zone including Pattani and Narathiwat Provinces, 
coastal erosion is approximately 91.5 kilometers or about 53 %.  

• Upper Andaman sea zone including Ranong, Phang Nga and Phuket Provinces,  
 coastal erosion is approximately 67.7 kilometers or about 12.63 %. 
• Lower Andaman sea zone including Krabi, Trang and Satun, coastal erosion is 

approximately 53.8 kilometers or about 11.25 %. 
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Activities during July 2006 - June 2007  
   

DMR conducted various work in the coastal zone.  The list of work during the review 
period (July 2006 - June 2007), is as follows; 

 
1)   Investigating shoreline erosion in terms extent of eroded areas and rate of erosion.  

The work was done by evaluating shoreline change between 2000 – 2005 using the 
topographic map of Year 2000 and Satellite data from Spot 5 in Year 2005.   

2)   Bathymetry investigation by geophysical survey, and study of ocean floor sediments 
in the Upper Gulf of Thailand.    

3) Cone penetration test (CPT) investigation in coastal areas of the Upper Gulf of 
Thailand to identify bearing capacity of soil layers 

4)  Proposing guidelines for solving shoreline erosion in the Upper Gulf of Thailand 
covering the vicinities of Samut Songkhram, Samut Sakhon, Samut Prakan and 
Bangkok.    

 
4.2.2.  Thai - Polish Cooperation on a Study of Environmental and Geological 

Impacts of the 2004 Tsunami   
   

With kind support from the Embassy of Poland in Thailand, shortly after the 26 
December 2004 tsunami, the Department of Mineral Resources and Adam Mickiewicz 
University in Poznan, Republic of Poland, conducted a post tsunami assessment of long-term 
effects on the coastal zone of the Andaman Sea coast of Thailand in the affected areas of 
Phuket and Phang Nga Provinces. Approximately two-week field surveys were carried out 
during January – February of 2005-2007.  The studies includes coastal change, contamination 
of tsunami sediments and paleotsunami evidence which were carried out at Patong beach in 
Phuket, Khao Lak, Ban Bang Niang, Ban Bang Sak, Ban Nam Khem and Koh Kho Khao in 
Phang Nga Provinces.  The latest field work was carried out during 1 – 15 February 2007 
followed by a workshop on “Geological and Environmental Impacts of Tsunami on the 
Andaman Sea Coast” held on 16 February 2007 in DMR.  Progress reports and articles are 
available.  
 
5. GEO-HAZARDS PROGRAMME 
 

5.1. Summary 
 

Geohazards such as earthquakes, tsunami, landslides, and collapsed sinkholes have 
occurred and have tended to increase in terms of frequency and impact in recent years.  The 
Department of Mineral Resources (DMR) has been working both on technical and social 
aspects, placing emphasis on areal zoning of risk, public awareness and community 
preparedness and self-prevention capability. To achieve this goal DMR have launched key 
activities on geohazard assessment, establishing a Geohazards Operation Center, local 
warning network and seismological study.   
  

5.2. Annual Review of Technical Programmes/Activities 
 

Geohazards Assessment 
DMR has been studying and mapping various types of geohazard prone areas which 

are considered to be the high priority areas for disaster preparedness and management. The 
study results are produced in form of reports and maps of landslide hazard and risk, seismic 
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hazard, sinkhole hazard and coastal erosion.  DMR also conducts research to mitigate the 
effects and capability to forecast the future geohazard events.  In Year 2007, DMR placed 
more emphasis on Active Fault Research with particular focus on the Ranong - Khlong Marui 
Fault in southern Thailand. The research will provide an opportunity to improve seismic 
hazard data in this area.       

  
List of DMR’s publications in relevant to geohazards includes:   

• Landslide hazard maps 
• Landslide risk maps 
• Manual on landslide hazard prevention 
• List of landslide-prone villages in Thailand 
• Seismic hazard map of Thailand 
• Earthquake distribution and active fault map of Thailand 
• Sinkhole hazard map of Thailand 

  
Geohazards Operation Center Establishment 

 To facilitate the coordination in geohazard operations of the country, DMR established 
the Geohazards Operation Center in 2006 to monitor and to disseminate geohazard 
information in the form of warning bulletins via television, radio and facsimile as well as 
short message system (SMS) to mobile phones.  The center is also responsible for urgent 
investigation when geohazard signals or impacts are reported to DMR by local communities.  
Moreover, the center is a 24-hour contact point for the public to give or to obtain information 
on geohazards.     
 

Local Warning Network Establishment 
 DMR has conducted training courses for local communities in the geohazard risk areas 
and set up local warning networks. Heads of villagers and volunteer networks work as guards 
to warn people.  In the training, the DMR experts provide the communities information on 
scientific knowledge of geohazard behavior and risk potentials and advice on safe refuge and 
evacuation procedures.  DMR and the communities will work together on the early warning 
and evacuation plans.   
 

From October 2006 – September 2007, DMR will establish local warning networks in 
5 provinces, namely Trang, Sukhothai, Lampang, Prachuap Khiri Khan, and Chumphon 
Provinces. Since the beginning of this year, networks have been already established in three 
provinces, Trang, Sukhothai and Lampang. 

 
 

Provinces Region Areas Volunteers 
Trang South 52 villages, 12 Tambols, 5 districts  412 
Sukhothai North 62 villages, 7 Tambols, 4 districts  418 
Lampang North 129 villages, 31 Tambols, 10 districts  960 
Prachuap Khiri Khan South On going  
Chumphon South On going  

Number of volunteers and villages of the local warning networks in the 2007 fiscal year. 
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 Warning Network Refreshment 
There are 15,535 volunteers all over Thailand working as the networks in 19 

provinces. The first network was established in 2003. At present, DMR has developed tools to 
support the networks, for example, establishing the Geohazards Operation Center to monitor 
hazards and to inform the networks when the hazards occur.   

 
In order to maintain the link with the established networks, DMR arranged workshops 

to refresh all networks every year. In 2007 DMR has a plan to refresh the networks in 12 
provinces and this has been done already in 8 provinces.  

 
 Seismological Study   

 In present times, Thailand has not been considered to be a seismically active country 
due to the disappearance of the large earthquakes of the past. However, Thailand has been 
subjected to minor or moderate earthquake damages over time. Stronger earthquakes 
frequently happened in the neighboring countries, e.g. Myanmar, China, Laos, and Vietnam 
(Figure 1). 

 
 The Department of Mineral Resources (DMR) has identified 13 Active fault zones in 
Thailand (Figure 2).  This year, DMR studied the Ranong and Klong Marui Fault Zones (RFZ 
and KMFZ) by characterizing and clarifying paleo-earthquakes along the fault zones. Recent 
knowledge and techniques of paleoseismology have been used for investigating the targeted 
faults along the zone and their associated paleo-earthquakes. The study results were also used 
to estimate magnitudes and ages of paleo-earthquakes, to determine whether or not the faults 
are active, as well as their slip rates.   



Proceedings of the 44th CCOP Annual Session 294  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

Figure 1.  Active Fault Map of Thailand. 
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Figure 2. Active Fault Map and Earthquake Distribution of Thailand. 
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6. ENVIRONMENTAL GEOLOGY PROGRAMME 
 

6.1. Summary 
 

The Department of Mineral Resources (DMR) carried out an experimental baseline 
geochemical study in an effort to outline natural contaminated areas of hazardous elements 
such as arsenic, cadmium, and others in Ratchaburi Province, located 100 kilometres 
southwest of Bangkok, covering approximately 5,000 square kilometres.     
 

6.2. Annual Review of Technical Programmes/Activities 
 

The Department of Mineral Resources (DMR) has initiated an experimental baseline 
geochemical study in an effort to outline naturally contaminated areas of hazardous elements 
such as arsenic, cadmium, and others.  Ratchaburi Province, located 100 kilometres southwest 
of Bangkok, covering approximately 5,000 square kilometres, has been selected for this case 
study, based on geological and geographical conditions.  It encompasses both igneous and 
sedimentary rock packages, some tin and associated minerals deposits and difference terrain 
settings, i.e., a mountainous area to the west with low population density, a relatively flat area 
in the middle and flood plain to the east with high population density.  The work includes 
surface water, soil and stream sampling and analysis covering the whole province at the 
density of 4-10 samples per square kilometre.   
 
 The technical activities include collecting surface water, residual soil and stream 
sediments covering the study areas, i.e. a whole province, at density of 3-10 samples per 
square kilometer, analyzing hazardous elements, such as arsenic, cadmium, etc., generating 
maps showing distribution of the elements, and enhancing public awareness. 
 
 Initial analytical results of surface water and stream sediment (Figures 1 and 2) show 
elevated arsenic content in both water and stream sediment, mostly in the western part of the 
province.  Generally, arsenic ranges from 0-423 ppb and 0-945 ppm, averaging 20 ppb and 25 
ppm, in water and stream sediment respectively.  Isolated high levels of arsenic were 
observed in some areas.  These values are relatively higher than the acceptable level (10 ppb 
in water from 426 samples and 25 ppm in stream sediment from 503 samples).  Therefore, 
further detailed studies should concentrate on those areas.  Even though, there is not evidence 
of environmental problems related to those natural hazardous elements, concern should be 
emphasized on those areas.  Precautionary measures should be initiated as well as studies on 
impacts on local populations   
 

6.3. Proposed Future Activities and Assistance Required from CCOP in Support of 
Future Activities 

    
Fellowships for study tour in other countries that have similar programmes. 
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Figure 1.  Arsenic distribution in surface water, Ratchaburi Province. 
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Figure 2.  Arsenic distribution in stream sediment, Ratchaburi Province. 
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GEO-INFORMATION SECTOR 
 
 
7. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 
 

7.1. Summary 
    

The web application of the CCOP clearinghouse is not capable of online uploading 
new records of geological map metadata. At lease 30 metadata of the “Metadata” project are 
prepared to submit to the Technical Secretariat. Forty seven publications on the geology, 
mineral deposits and geo-hazard will be updated to the “GRIDNet” project.  These are mainly 
published in Thai. Though the “SANGIS” project has been finalized, recovery of publications 
was successfully undertaken and will be sent to Technical Secretariat soon. 
 

Two initiatives called for cooperation. The “GEO Grid” initiative, a connection bridge 
among the IT and earth sciences, will tentatively launch soon since the functionality of 
specialists in those disciplines are clearly defined and formulated to proceed their cooperative 
research. The other is the “Natural gas and petroleum metadata” initiative. Road-map, goal 
and action plan are established ready to launch as soon as the budget is approved. 
 

7.2. Annual Review of Technical Programmes/Activities 
 
  7.2.1.   Metadata Project 
 
  There are new 30 metadata of 1:50,000 geologic maps preparing to update the CCOP 
clearinghouse. The web-based application of the clearinghouse is not capable for online 
upload; therefore, the above mentioned data will be submitted via the Technical Secretariat. 
 
  7.2.2.  Geosciences Asian Information Network (GAIN) Project  
 
  The CCOP Clearinghouse is an output of the project. Initially, the clearinghouse 
stored information of geological map metadata that is closely related with the metadata 
project. The target of four hundred metadata of geological maps will be totally achieved after 
the Technical Secretariat has updated the metadata project. 
 

7.2.3.  Southeast Asian Network Geographic Information System (SANGIS) 
Project 

 
  During 2007, recovery of collective publications was successfully done for 
dissemination and update of the SANGIS bibliography database.  A recovery set will soon be 
sent to the Technical Secretariat. 
 

7.2.4.   Geoscience Report and Information Dissemination Network (GRIDNet) 
Project 

 
  A list of 47 publications was prepared in the project format and will be passed through 
the Technical Secretariat for update. Those publications are mostly in Thai, covering geology, 
mineral deposits, geo-hazards and mineral resources management. 
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7.2.5.  Global Earth Observation Grid (GEO Grid) Initiative 
 
  A site-visit to AIST (National Institute of Advanced Industrial Science and 
Technology) and GTRC (Grid Technology Research Center) by the coordinators and 
Technical Secretariat was arranged at the end of September 2006. Functionality and regularity 
to share and exchange information over the connection bridge “GEOGRID” among specialists 
in IT and earth sciences are clearly understood and set to launch in the near future. 
 
  7.2.6.   Metadata on Natural Gas Resources of the CCOP Region 
 
  This initiative has been set up for the “Enhancing Public Petroleum Management 
(EPPM)” project. Besides cooperation among the EPPM members, technical comments and 
support from the national coordinators for the metadata project are also invited. Goals, road 
map and an action plan were established for the launch as soon as financial support is 
approved. 
 

7.3.  Purposed Future Activities and Assistance Required from CCOP in Supposed of 
Future Activities 

 
  a)  Proposed Future Activities 

• Continuous creation of geological map-metadata and associated thumbnail-
maps, required for live metadata and GAIN project, uploads to the CCOP 
clearinghouse. 

• Keeping up-to-date of publications for the GRIDNet project. 
• Initiating web feature services (WFS), if possible, for information 

dissemination, sharing and exchange through the GEO Grid initiative. 
 

b)  Assistance Required from CCOP 

• Bilingual metadata-tool that can be embedded or cooperated in GIS software is 
urgently required. This will encourage data owners to provide and cooperate 
with project coordinators. 

• IT technical advice and knowledge transfer are needed for the management and 
maintenance of the clearinghouse. 

• IT specialists or in-house training courses are needed to develop web feature 
services to support GEO Grid. 

• Technical Secretariat should develop the online uploaded passages in all web-
based applications for continuous and regular data update. This may facilitate 
the coordinator to keep projects up-to-date. 

• Technical Secretariat should regularly circulate information of all live projects 
to coordinators and resource persons showing directions and activities to 
proceed. 

• Technical Secretariat and coordinators should have meetings to encourage and 
advise for continuous approach on all projects. 
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OTHERS 
 
8. GEOLOGICAL MAPPING   
 

8.1. Summary 
   

The Department of Mineral Resources carried out 1:50,000 geological mapping 
totalling 50 map sheets between October 2006 - September 2007 in upper northeastern 
Thailand covering most parts of Udon Thani, Khon Kaen and Kalasin Provinces and their 
vicinities.   
 

8.2. Annual Review of Technical Programmes / Activities 
 

The 1 : 50,000 geological mapping round-up project (289 of a total of 830 map sheets 
covering 202,300 square kilometers) started in 2006 and expects to finish by 2011.  Fifty map 
sheets were carried out between October 2005 – September 2006 in northern Thailand 
covering most parts of Chiang Mai, Chiang Rai and Lampang Provinces and their vicinities. 
Another 50 map sheets were carried out between October 2006 – September 2007 in upper 
northeastern Thailand covering most parts of Udon Thani, Khon Kaen and Kalasin Provinces 
and their vicinities.   
 
 The next fifty map sheets will be carried out in lower northeastern Thailand covering 
most parts of Nakhon Ratchasima, Surin, Srisaket, Roi-et, Yasothorn Provinces and their 
vicinities.  
 
9. FOSSIL INVESTIGATION 
   

9.1. Summary 
   

The Department of Mineral Resources has been restructured by promoting the Fossil 
Research and Geological Museum Division of the Bureau of Geological Survey to be the 
Bureau of Fossil Research and Geological Museum.  The draft Fossil Act, initiated in 2005 
was on its way to consideration of the National Legislative Assembly.   
   

During the review period, DMR carried out fossil research on mammals, reptiles, 
dinosaurs, fishes and microfossils.     
 

9.2. Annual Review of Technical Programmes/Activities 
   

Many new discoveries of mammals were found at  Mae Moh lignite mine, northern 
Thailand, aged middle Miocene, 13.3 – 12.4 Million years, including  Siamogale thailandia,  
Maemohcyon potisati (name given in the honor of Mr.Somsak Potisat, former Director-
General of the Department of Mineral Resources).  Also, at  Krabi Lignite mine, southern 
Thailand, aged about 33-35 million years (Miocene), where the research started in 1985,  
fossils found included Dermotherium major,  Siamopithecus eocaenus,  Miasis thailandicus,  
Baluchimys krabiense,  Egatochoerus jaeger, Siamochoerus banmarkensis, Siamotherium 
krabiense, Anthracotherium chaimanei, Anthacokeryx thailandicus, Bothriogenys orientalis,  
Archaeotragulus krabiensis,  krabimery primitivus, Progenitohyus thailandicus. 
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Dinosaur fossils found in Kalasin Province were of legs and teeth. Also found were 
fragments of shark and crocodile fossils.  In Loei Province, bones and footprints were found. 
In Sakon Nakhon Province, dinosaur bones and teeth were found. Also found were fragments 
of turtles and crocodiles.  In Khon Kaen Province, dinosaur bones were found.  In 
Chaiyaphum Province, dinosaur legs and teeth were found.  Also found were fragments of 
fresh-water shark teeth and fish scales.  In Nong Bua Lamphu Province, dinosaur bones were 
found.  Some fossil samples were collected for further research, some were used for training.  
 

There were more than 200 samples of Mesozoic fish fossils. Lepidotes Buddha 
butrensis were the new discovery found at Phu Nam Chan, Kalasin Province. Some were 
exhibited at Sirindhorn Museum in Kalasin.  Conodonts and Radiolaria were extensively 
found in many parts of the country and were used in lithostratigraphic studies.  
 
 DMR developed and improved with modern design three of DMR’s geological 
museums at DMR’s headquarters, Sirindhorn museum in Kalasin Province and Phu Wiang 
museum in Khon Kaen Province and Golden Jubilee Geological Museum at Pathumthani 
Province, just north of Bangkok. 
   

Approved by the Cabinet and the Office of the Council of State, the draft Fossil Act 
which was drafted in 2005 is awaiting the consideration of the National Legislative Assembly.  
This Act has the key principle to conserve and manage fossils which are regarded as the 
country’s property.     
 
10. GEOSCIENCE KNOWLEDGE FOR THE PUBLIC  IN CONTRIBUTION TO   

THE INTERNATIONAL YEAR OF PLANET EARTH  (IYPE)   
  

10.1. Summary 
   

The Department of Mineral Resources has conducted various activities for 
dissemination of geoscience knowledge and information to the public such as training 
workshops, research exercises for school teachers, students and the general public and other 
public relation activities through DMR newsletters, leaflets and booklets.    
 

In contribution to the International Year of Planet Earth (IYPE), 2007-2009, Thailand 
has appointed the National Committee of International Year of Planet Earth.  The activities to 
contribute to the IYPE were kicked of by GEOTHAI’2007 International Conference, 21-22 
November 2007, in Bangkok, followed by a series of activities to disseminate geoscience 
knowledge to the public and geoscience research projects.   
 
 DMR, in supporting the CCOP’s contribution to IYPE, is officially participating in the 
CCOP Geoheritage Book Project.   
 

10.2. Annual Review of Technical Programmes/Activities 
 
 During the review period, the Department of Mineral Resources organized training 
workshops for scientific teachers with the objective to disseminate geoscience knowledge.  
The geoscience context included the basic science of geology, environmental geology, 
geohazards, and geological resources, in order to enhance the teacher’s capacity of teaching 
geoscience to their students.  This training course is a part of collaboration between the 
Department of Mineral Resources and the Office of the Basic Education Commission, 
Ministry of Education.   
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 The present national education system, at various levels, has been restructured to raise 
the importance of the student center concept.  Analysis and operation have been put into the 
curriculum.  The teachers have therefore to have more in-depth, focused and diversified 
knowledge.  The curriculum contains all-round knowledge including the earth and its changes 
and geological resources which are generally new for the teachers.  This training course 
provides such knowledge to students and people through the trained teachers.  The course 
contained classroom lectures and geological site visits.   The activities was carried out in  
Nakhon Sawan Province, 23-36 April 2007, with 241 participants, Suphanburi Province, 29 
May - 1 June 2007, with 216 participants, and Rayong Province, 25 -28 June 2007, with 217 
participants.  By September 2007, the training will be carried out in Kalasin, Nakhon 
Ratchasima and Chiang Rai Provinces.   

 
 Other activities include: 

1) Training to be a guide for youths from the selected schools all over the country to 
enhance their knowledge of basic geology and skill to disseminate their acquired 
knowledge to the public.    

2) Research exercise for teachers with the aim to train teachers how to conduct 
scientific research using the geological evidence with a particular focus in fossils. 

3) Dinosaur conservation youth camps with objectives to raise awareness and 
cultivation of care in youths for the invaluable scientific objects/evidence of the 
country. 

4) Other public relation activities through DMR newsletters, leaflets, booklets.    
 

 In contribution to the International Year of Planet Earth (IYPE), 2007-2009, Thailand 
has appointed a National Committee of the International Year of Planet Earth. Mr.Apichai 
Chvajarernpun, Director-General of the Department of Mineral Resources has been appointed 
by the Minister of Natural Resources and Environment to be the Chairman of the National 
Committee. The Secretary-General is Mr. Phitaks Ratanajaruraks (ratanajaruraks@ 
yahoo.com). The committee comprises representatives from geoscience-related governmental 
and private sector organisations, universities and academic institutions. 
 
 IYPE activities will start officially with the International Conference GEOTHAI 
'2007, on the 21-22 November 2007 (www.dmr.go.th). The Department of Mineral 
Resources, Thailand, in collaboration with the Department of Groundwater Resources, the 
Department of Mineral Fuels and the Department of Primary Industries and Mines will 
organize the International Conference (GEOTHAI' 2007) entitled ‘Geology of Thailand : 
Towards Sustainable Development and Sufficiency Economy’ on 21-22 November 2007, at 
The Emerald Hotel, Bangkok to celebrate the Auspicious Occasion of His Majesty the King's 
80th Birthday Anniversary on 5th  December 2007, and the United Nations International Year 
of Planet Earth 2008.   The themes of the conference include geology, geo-environment and 
hazards, mineral, groundwater and energy resources. 
  
 Proposed subsequent activities (end of 2007-2009) which will contribute to the 
International Year of Planet Earth include, but are not limited to, the following : 
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1) A project on Promotion of Geoscience Knowledge to Scientific School Teachers.  
The project will be implemented by organizing training workshops for scientific school 
teachers with objectives to enhance their capacity of teaching geoscience to the students.  The 
geoscience context includes the basic science of geology, environmental geology, geohazards, 
and geological resources.    

 
2) A project on Young Geoscientific Guides with objectives to train youths from the 

selected schools all over the country to enhance their knowledge of  basic geology and skill to 
disseminate their acquired knowledge to the public.    

 
3) A project on Research Exercise for Teachers with the aim to train teachers how to 

conduct the scientific research using geological evidence with particular focus on fossils.  
Their improved research skills will contribute to the future output quality teachers.    

 
4) A project on Dinosaur Conservation Youth Camps with objectives to raise 

awareness and cultivation of care of youth for the valuable scientific objects/evidence of the 
country.  These trained youths are intended to be a part of the government network for 
conservation of the country’s dinosaur fossils.  

 
5) A project concerning development of national geoheritage sites which is in the 

process of submitting a proposal to the cabinet.   
 
 All the above activities will support the public relations effort for geoscience and for 
the scientific world in general.  More IYPE activities will be determined in the coming 
months.  
 
 DMR supports the CCOP’s contribution to IYPE by officially participating in the 
CCOP Geoheritage Book Project.  DMR assigned a representative to attend the CCOP Book/ 
Project Member Countries 1st Working Group Meeting, 18-19 July 2007, at University 
Kebangsaan Malaysia.  
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ANNUAL MEMBER COUNTRY REPORT 
 

Country:  VIETNAM Period: 1 July 2006 - 30 June 2007 
 

GEO-RESOURCES SECTOR 
 
1. MINERAL PROGRAMME 
 

1.1. Summary 
 
In the period from July 2006 to June 2007, the Department of Geology and Minerals 

of Vietnam implemented many activities related with the Minerals program of the CCOP 
Georesources Sector. These included geological and mineral resources survey, airborne 
magnetic, gamma spectrometric survey, gravity survey at 1: 50,000 scale and assessment of 
solid minerals (tungsten, copper, gold, lead-zinc, pegmatite). 

 
1.2. Annual Review of Technical Programmes/Activities 
 

1.2.1.  Regional geological mapping  
  

Project "Geological mapping and mineral investigation at 1:50,000 scale of Bac 
Kan map sheet group" implemented by the Northern Geological Mapping Division: 
  

A geological map of the study area covering 1,422 km2 has been compiled, on which 
16 stratigraphic units are differentiated in detail which range in age from Cambrian to 
Quaternary.  Two magmatic complexes and 1 vein rock unit of unknown age were identified.  
  

As a result of mineral investigation, 26 significant sites have been recorded, which 
include 6 deposits, 15 mineral indications and 5 mineralization shows, of which 16 new sites 
have been registered. Seventy pan concentrate dispersion haloes of gold, cinnabar, malachite, 
galena, pyrite, barite, ilmenite, rutile and 96 geochemical dispersion haloes of Cu, Co, Ni, Zn, 
Sb, As, Ag, Hg, Bi and Mn have been delineated. 
  

Project “Geological mapping and mineral investigation at 1: 50,000 scale of Kon 
Tum map sheet group” carried out by the Southern Geological Mapping Division:  
  

A geological map of the study area covering 2,295 km2 has been compiled which 
shows 14 stratigraphic units, 1 metamorphic rock complex, 8 magmatic complexes, and one 
vein rock complex of unknown age.  
  

As a result of mineral investigation, 87 sites have been recorded, consisting of 30 
deposits, 29 mineral indications, 24 mineralization shows and 4 thermo-mineral water 
sources, and 58 new sites have been registered. The latter comprise 19 deposits, 21 mineral 
indications, 17 mineralization shows and 1 thermo-mineral water source.  
  

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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As results of data interpretation, 11 areas of prospectivity level A and 5 areas with 
prospectivity level B have been delineated, of which the Kon Tum diatomaceous clay deposit 
has been proposed for exploration and reserve augmentation.  
 
 Report “Airborne magnetic and gamma spectrometric survey at 1: 50,000 scale and 
gravity survey at 1: 100,000 scale in Phan Rang - Nha Trang area" prepared by 
Geophysical Division. 
 
 After 3 tears of implementation (2003-2006), the airborne survey in an area of 9,126 
km2 was completed as set out in the objectives. The magnetic and gamma spectrometric 
survey equipment used were MAP-4 and GAD6-GSA-44 respectively, installed on an AN-2 
airplane; for magnetic variation measurement a Minimag device was used. 
 
 As a result of the project implementation, magnetic field, radiometric and gamma 
spectrometric maps at 1:50,000 scale; Bouguer and Fai gravity field maps at 1: 100,000 scale; 
schematic geostructural maps based on geophysical data and schematic mineral potential 
prediction maps at 1:50.000 and 1:200,000 based on geophysical anomalies have been 
compiled.  
 
 As a result of the airborne survey, 1,771 radiometric and spectrometric anomalies, 11 
magnetic anomalies and 53 gravity anomalies have been recorded. 
 
 By processing the airborne data 39 fault systems and their sequence of formation have 
been clarified; circular structures and distribution area of intrusive bodies at the depth of 1 km 
from the present land surface have been delineated. 
 
 38 mineral prospective areas have been delineated, of which the 8 most prospective 
areas have been proposed for detailed investigation.  
 
 By preliminary ground check some prospective mineralization zones have been 
identified as the basis for further detailed investigation.  
 

1.2.2.  Assessment of solid mineral potentials  
 
The report “Assessment of tungsten ore potential in Xuan Thu area, Minh Long 

district, Quang Ngai Province” by North Central Geological Division, has been completed 
and submitted to the Geological Archives:. 

 
The study area covers 17.5 km2. As a results of prospecting at 1:2,000 scale 14 quartz-

sulphide-wolframite ore veins and a series of other mineral indications have been identified, 
of which 9 wolframite ore bodies have been delineated, which extend in length from 100 to 
several hundreds of meters, with thicknesses 0.60 - 1.20 m, tungsten grade (WO3) from 0.3 to 
1.29%, with an inferred resource (333) of 1,160 tons and reconnaissance resource (334) of 
2,410 tons. 

 
Project “Assessing the potentials of copper ore, gold and other minerals in Nam He-

Huoi Say, Muong Lay district, Lai Chau Province ”, implemented by Northwest Geological 
Division: 
  

The results show that copper mineralization occurs in extrusive rocks in the central 
and the northern parts of the area.  
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 The ore bodies are some hundreds of meters to over 1000m long, with thickness 2 ÷ 3 
m. The average Cu grade is 1-2%. The depth of some ore bodies extends to over 200 m. 
Copper ore is distributed in 2 areas: 

- In area 1 covering 1.5 km2 there are 8 ore bodies, with total inferred resource (333) and 
reconnaissance resource (334a) is 47,650 tons of copper, of which the inferred 
resource is 9,100 tons. 

- In area 2 covering 4.0 km2 there are 17 ore bodies with total inferred resource (333) 
and reconnaissance resource (334a) of 116,960 tons of copper, of which the inferred 
resource is 47,100 tons. 
 
Project “Assessing the potential of lead-zinc ore and other minerals in Na Son - 

Suoi Thau - Mo Bac area, Ha Giang Province” implemented by the Radioactive and Rare 
Earth Geological Division: 

 
Additional assessment has been carried out in the old mining area. By a combination 

of investigation methods including field geological survey, description and sampling in old 
mine workings, geochemical sampling and drilling of 4 boreholes, the geological settings and 
distribution characteristics of the ore bodies have been clarified. An additional resource (333) 
has been determined to attain 62,000 tons of Pb + Zn.  

 
Project “Assessment of pegmatite as ceramic raw material in the North of Dong Hoi 

granite massif, Quang Binh” implemented by the North-Central Geological Division:  
 
Within an area of 11 km2, 47 pegmatite bodies have been discovered and delineated; 

the size and quality of 23 feldspar bodies have been evaluated and clarified.  
 
The thickness of the mineral bodies is 2 to 50 m, their length is from 160 to 800 m.  
 
The feldspar has average Na2O + K2O content from 8.43 - 10.94%, Fe2O3 from 0.18 - 

0.49% and the contents of oxides in the mineral bodies vary considerably.  
 
The total of inferred and reconnaissance resource (333+334a) is 2,570 thousand tons 

of feldspar, of which the inferred resource (333) is 1,290 thousand tons.  
 

1.3.   Proposed Future Activities and Assistance Required from CCOP to Support 
These Activities 

 
1.3.1.  Proposed Future Activities 
 
Organize the implementation of the master plan for basic geological survey for 

mineral resources which has been approved by the Prime Minister (in 2007). 
 
Main objective: to investigate the geologic settings of ore zones, carry out geological 

mapping, assess the mineral potentials in prospective areas, the environmental geological 
conditions and geohazards to enable sustainable development. 

 
1.3.2.  Assistance Required from CCOP 
  
The cooperating countries are requested to consider the possibilities for financing the 

projects:  
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- Strengthening the capacity for integrated assessment of mineral resources in Vietnam 
by advanced methods and techniques; 

- Strengthening the capacity in geological mapping and mineral investigation at 1: 
50,000 scale by digital technology;  

- Upgrading the geolaboratories of the Department of Geology and Minerals of 
Vietnam, especially isotope analysis sections for geological and mineral 
investigations. 
 

1.4. Others 
 
- The project "Support for a Mines Inspectorate" funded by the German Government 

continues to be implemented.  

- Studies were continued for amending the Mineral Law to match with the requirement 
for sustainable development and international integration as Vietnam has joined the 
WTO. Vietnam needs further international assistance in this aspect (exchange of 
policies, laws, training of human resources for management of mineral resources, 
etc.). 

  
2. ENERGY PROGRAMME 
 

2.1.  Summary 
 

In the year of 2006, Viet Nam produced 24.30 million tons of oil equivalent, including 
17.30 million tons of crude oil and 7 billion m3 of gas. 

 
From 1 January 2007 to 30 June 2007, 8 million tons of crude oil and 3.69 billion m3 

of gas were produced. 
 
261,433 m of coal exploration boreholes were drilled and 40.67 million tons of crude 

coal, of which is 36.96 million tons was clean coal, were produced in 2006. From 1 January 
2007 to 30 June 2007, 131,859 m of coal exploration boreholes were drilled and 21.83 million 
tons of crude coal, of which is 20.38 million tons were clean coal were produced. 

 
2.2.  Annual Review of Technical Programmes/Activities 

 
2.2.1. Oil and Gas Exploration and Production Activities 
 
2.2.1.1. Oil and Gas Exploration Activities 

 
A total of seven Petroleum Contracts were signed during the reviewed period. 
 
So far, 60 Petroleum Contracts have been signed (JV, PSC, BCC and JOCs), of which 

34 are currently in operation. 
 
PetroVietnam has actively pursued petroleum exploration and production projects 

abroad and recently has signed two Petroleum Contracts in Cuba and an agreement on 
petroleum exploration and production in Venezuela.  
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During the reviewed period: a total of 32,500 km lines of 2D and 450 km2 of 3D 
seismic were acquired; 43 exploration and appraisal wells were drilled ; seven new oil and gas 
discoveries have been identified; the total hydrocarbon reserves of Vietnam  increased  by 54 
million tons of oil equivalent.  

 
2.2.1.2. Oil and Gas Production Activities 

 
In 2006, Viet Nam produced total 24.30 million tons of oil equivalent, including 17.30 

million tons of crude oil and 7 billion cubic meters of gas taken from seven (7) oil and gas 
fields namely Bach Ho- Rong, Ruby, Rang Dong, Lan Tay- Lan Do, Su Tu Den, PM3- Cai 
Nuoc, Dai Hung.  

 
From 1 January 2007 to 30 June 2007, 8 million tons of crude oil and 3.69 billion 

cubic meters of gas were produced. 
 
2.2.1.3. Scientific research Activities 

 
PetroVietnam is continuing to implement the VITRA II Project (Viet Nam total 

resources assessment) which is based on the agreement between Viet Nam and Norway and a 
contract that was signed in the middle of 2002 between the Norwegian Petroleum Directorate 
(NPD) and PetroVietnam. This project is expected to terminate at the end of this year. 

 
The Viet Nam Petroleum Institute (VPI) and Department of Geophysics of the 

Geological Survey of Denmark and Greenland (GEUS) are actively implementing the 
ENRECA-Phase II Project. This project is supported by DANIDA. 

 
2.2.2.  Downstream Activities 
 
Viet Nam’s first refinery is being built at Dung Quat, in Quang Ngai Province, and is 

expected to become operational in early 2009. The Nghi Son refinery petrochemical complex 
in Thanh Hoa Province is subject to selection of partners. A refinery project in the South is 
calling for investment.The Phu My- Nhon Trach gas pipeline, with a transport capacity of 2 
billion m3/year is being constructed. This gas pipeline system is to supply gas to Hiep Phuoc 
and Nhon Trach power plants. In South-West Vietnam, the 328-km, 18-inch PM3-Ca Mau 
Gas pipeline with the capacity of 2 billion m3/year and Ca Mau I power plant with the 
capacity of 750 MW was put into operation in March, 2007. A gas pipeline is planned to be 
built from Block B to O Mon and Ca Mau, and this will be the core pipeline that can be used 
to the East West network and the trans-South-East Asia pipeline.    

 
2.2.3. Coal Activities/operation 
 
In 2006, Viet Nam produced a total of 40.67 million tons of crude coal of which 36.95 

million tons were clean coal. From 1 January 2007 to 30 June 2007, 21.83 million tons of 
crude coal were produced of which 20.38 million tons was clean coal.  

 
During the review period, over 350,000 m of coal exploration borehole was drilled. 
 
In cooperation with Japan, many studies and activities continued to be implemented 

for further exploration of existing coal mines down to the depth of 150 m- 300 m in Quang 
Ninh Province and in Song Hong basin. 
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2.3. Proposed Future Activities and Assistance Required from CCOP to Support   
These Activities 

 
- Continue to implement the Capacity building in the Petroleum Sector Project, Phase 1 

(ICB- CCOP Phase I). 

- Continue to implement the phase 2 of ENRECA Project with Geological Survey of 
Denmark and Greenland (GEUS). 

- Continue to implement the VITRA II Project and expect to finish this at the end of this 
year. 

- Participate in the EPPM Project and the Delineation of the Outer Limits of the 
Continental Shelf Project. 

- Request for a Gas Hydrate workshop in Viet Nam in 2008. 

 
3. GROUNDWATER PROGRAMME 
 

3.1.   Summary 
 

 In the period from July 2006 to June 2007 the Department of Geology and Minerals of 
Vietnam carried out hydrogeological surveys at 1: 50,000 scale in several areas, and 
groundwater monitoring in three regions (the Red river delta, the Mekong river delta and the 
Central plateau). Groundwater assessment was carried out in some areas, especially in 
‘specially difficult areas’ in 7 provinces in the Northern mountainous region, 5 provinces in 
the Central Plateau and the provinces in the remote area of the Southern plain.  
 

3.2.   Annual Review of Technical Programmes/Activities 
 

 3.2.1.  Hydrogeological survey  
 

Project “Hydrogeological mapping at 1:50.000 scale of Song Cau -Tuy An area, 
Phu Yen Province” implemented by the Central Vietnam Hydrogeological and Engineering 
Geological Division: 

 
A hydrogeological map at 1:50,000 scale has been compiled covering 1,180 km2, 

where 2 porous aquifers in Quaternary sediments; 4 fissured aquifers in bedrock sediments 
aged from Early Paleozoic to Late Miocene and 2 non-aquifers were differentiated. the 
potential safe yield of the groundwater in 2 porous aquifers in the prospective areas has been 
calculated, amounting to 379,972 m3/day with a safe yield of 14,938 m3/day.  

 
Project "Hydrogeological mapping at 1: 50,000 scale of Tan Uyen area, covering 

1,825 km2 ”, implemented by the Southern Hydrogeological and Engineering Geological 
Division:  

 
Field work has been completed and data processing and final report preparation are 

about to be implemented.  
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Projects being implemented:  
 
 - Project "Hydrogeological mapping at 1: 50,000 scale of Lao Bao area, Quang Tri, 
Province, to be implemented by the Northern Hydrogeological and Engineering Geological 
Division. 
 - Project "Hydrogeological mapping at 1: 50,000 scale of Ninh Thuan, Binh Thuan 
Provinces (nearly 8,000 km2), to be implemented by the Central Vietnam Hydrogeological 
and Engineering Geological Division.  
 
 3.2.2. Assessment of groundwater resources  
 
 The project “Investigation and assessment of groundwater in some key areas of 5 
Central Highland provinces” has been completed by the Central Vietnam Hydrogeological 
and Engineering Geological Division, Southern Hydrogeological and Engineering Geological 
Division and North Central Geological Division: 
 
 The total actually pumped yield of boreholes is 17,905 m3/day, reaching 182% of the 
objective of the Project (9,840 m3/day). 108 boreholes have been installed (with masonry or 
stainless steel tanks, well houses, and pumps) and handed over to the local communities for 
management and utilization. The total actually pumped yield of the 109 boreholes installed 
reaches 18,269m3/day.  
 
 The project “Investigation and assessment of groundwater in some key areas of 7 
province of the Northern mountain region" implemented by the Divisions of DGMV has 
handed over 45 boreholes in 28 study areas with a total discharge of 13,212 m3/day to the 
local authorities for control and exploitation for domestic water supply. 
 
Projects being implemented:  
- Project "Groundwater investigation in remote areas of Southern region (phase 3)".  
- Project “Evaluation of groundwater resources of Moc Hoa area, Long An Province”  

(462 km2).  
- Assessment of groundwater resources in Lai Vung area, Dong Thap Province (540 km2).  
- Assessment of groundwater resources in water- scarce areas of Ninh Tuan and Binh 

Thuan Provinces. 
- Groundwater investigation and evaluation of Meo Vac area, Ha Giang Province. 
- Groundwater investigation and evaluation of 15 mountain and midland provinces of 

North Vietnam.  
- Groundwater investigation and evaluation of western planned areas of Nghe An 

Province. 
- Investigation and evaluation of groundwater in Neogene sediments of the Hanoi area.  

 
 The common objective of the above projects is to assess the groundwater potential 
combined with groundwater extraction to serve domestic water supply.  
 
 National Groundwater monitoring project: monitoring is continuing in three areas: 
the Red river delta, Mekong river delta and the Central plateau.  
 
 The regular work such as monitoring of water level, water temperature, water 
sampling and analysis, data compilation and groundwater modelling, has been carried out on 
time as planned.  
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3.3.   Proposed Future Activities and Assistance Required from CCOP to Support 
These Activities 

 
3.3.1. Proposed Future Activities  

 
- Continue the groundwater monitoring program in the national natural resources and 

environmental monitoring system.  
- Start the project "Upgrading and rehabilitation of the national groundwater monitoring 

network" (2008-2010). 
- Construction of the national groundwater monitoring network in North Central coastal 

area (2008-2010) covering 11.000 km2. 
- Launch new hydrogeological mapping and groundwater investigation projects in 2008, 

comprising:  
• Hydrogeological mapping at 1:50,000 scale of Vi Thanh - Long My area,  

Hau Giang Province.  
• Hydrogeological mapping at 1/50,000 scale of Phong Nha - Ke Bang area  

(Quang Binh Province).  
• Hydrogeological mapping at 1: 50,000 scale of Mong Cai – Tra Co area  

(Quang Ninh Province). 
• Evaluation of groundwater resources in Duc Hoa area, Long An Province.  
• Evaluation of water resources of Nam Du Island. 
• Investigation and evaluation of groundwater resources in the coastal and  

island areas of North Vietnam.  
 
Assistance Required from CCOP:  
 

 The CCOP Cooperating Countries are requested to support groundwater monitoring 
and groundwater pollution evaluation projects. 
  

3.4. Others 
  

 Two research projects are being implemented:  
 

- Application of modelling methods for assessment of groundwater reserves in Ho Chi 
Minh City and surrounding areas which being implemented by Southern 
Hydrogeological and Engineering Geological Division. 

- Application of modelling method for assessment of groundwater reserves in the Red 
River delta, being implemented by Northern Hydrogeological and Engineering 
Geological Division. 

 
 These projects are expected to be completed at the end of 2007.  
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GEO-ENVIRONMENT SECTOR 
 
4. COASTAL ZONE, GEOHAZARDS AND ENVIRONMENTAL GEOLOGY   

PROGRAMMES 
 

4.1. Summary 
 

In the period from July 2006 to June 2007, many activities related to the coastal zone, 
geohazards and environmental geology have been carried out by the units of the Department 
of Geology and Minerals of Vietnam and the Vietnamese Academy of Sciences and 
Technology.  

 
4.2. Annual Review of Technical Programmes/Activities 
 

4.2.1. Activities implemented by the Department of Geology and Minerals of 
Vietnam 

  
Project “Survey and assessment of the risk of landslides along the Hieu River" was 

one of the emergency tasks which has been accomplished by DGMV within a short time.  
 

 As a result of investigation, the present status of the landslides and erosion at 21 sites 
along the bank of Hieu River from Cam Lo to Dong Ha has been clarified. 
 
 It has been concluded that the landslides and erosion are due to complicated activities 
of the groundwater in the karstic cavities under the thin unconsolidated sediments (<8m) and 
the flow of the Hieu river with tidal action. Two dangerous areas where there is a risk of 
medium to large scale landslides, 5 areas with a risk of small scale landslides and 3 dangerous 
areas with the risk of river bank erosion have been delineated.  
 
 On the basis of the investigation, measures have been proposed for preventing and 
mitigating damage.  
 
 Project “Delineation of areas with toxic minerals, assessment of the environmental 
status in Lao Cai, Lai Chau, Dien Bien, Son La areas to serve sustainable development 
planning” implemented by the Radioactive and Rare Earth Geological Division: 
 
 Forty-one areas with elevated concentration of toxic elements (Pb, Zn, As, Sb, Mn, 
etc.) in soil and stream water have been delineated. 
 
 Environmental status and toxic mineral zoning maps of the study areas at 1: 200,000 
scales have been compiled. These documents serve for population planning with the aim to 
mitigate adverse impacts of the geoenvironment on community health. 
 
 Project "Investigation of radioactive environment status in some mines in Lai Chau, 
Lao Cai, Yen Bai, Phu Tho, Quang Nam Province” implemented by the Radioactive and 
Rare Earth Geological Division:  
 
 As a result of this investigation in the above 7 areas, 45 radioactively unsafe zones 
covering 190 km2 where 16883 households are situated, have been delineated.  
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The results of investigation record the daily variation of the radioactive gas 
concentration and the dispersion of radioactive elements in the water in the mines and 
surrounding areas, the dispersion of radioactive elements in cereal crops and radiation doses 
in various houses. 

 
 A report and a radioactive environment status zoning map have been prepared for each 
particular area.  
 
 Project “Investigation and assessment of the status of environmental pollution due 
to mining activities in the Central region and Central Highland provinces” implemented by 
the Office of DGMV, and Central Vietnam Mineral Branch: 
 
 As a result of investigation by rapid field measurement of pH and DO; NO2, CO, SO2 
and suspended dust, the mercury vapour in air and soil, the radon concentration in the air, soil 
and water of 100 mines in 10 Central region and Central Highland provinces, the environment 
status of mines in three groups: fuel, metallic and construction material, have been assessed.  
 
 The project “Investigation of geo-hazards in the southern central coastal region” (i-
shore from Khanh Hoa to Binh Thuan Province) has been completed with the following 
results:  
 

- Coastal erosion: Sixty-eight eroded sections with a total length of 59.8 km have been 
recognized, comprising 8.58% of the coastal length of the 3 surveyed provinces (Binh 
Thuan, Ninh Thuan, Khanh Hoa). The total eroded area is 415.6 ha (from 1940 up to 
the present).  

- Riverbank erosion: the total length of medium to strongly eroded sections is 58,000 m. 
The average speed of erosion is from 2-12 m/year, and the average erosion coefficient 
is 34.3 – 83.6%. The amount of land loss caused by erosion totals 5,000,000 m2. 

- Landslides and mudflows: nineteen points and point groups of typical landslides and 
mudflows have been delineated.  

- Sand drift: there are a number of places which are suffering from the sand drift, 
comprising an area of 284 km2. Sand drift destroys the landscape, degrades and 
reduces the cultivation area and then leads to the desertification. Many households 
have to be resettled and road sections buried by sand require much money to be 
restored.  

- Flash floods: The statistics show that flash floods occurred at 11 locations. They 
destroyed houses, traffic and irrigational works, and caused many fatalities. 

 
 Project “Geological, mineral resources, environmental geology and geohazard 
survey of South central shallow offshore area (0-30 m water depth) at 1/100,000 scale and 
some key areas at 1/50,000 scale”:  
 
 The area of 1:100,000 scale survey was 9,750 km2, and 1:50,000 scale survey was 389 
km2 with the following results:  
 

- The Quaternary sediments have been differentiated on the principle of age and 
genesis. A unified geological section and stratigraphic column have been established 
for the zone from inland seaward to 30 m water depth of the South Central region.  
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- The presence of the Q1 basalt on the sea floor of South Central region has been 
confirmed and the existence of an old shoreline of Early Holocene has been identified. 
The thickness of the Quaternary sediments in the South Central offshore area has been 
determined, with a maximum value of 200-230 m. 

- Tens of faults have been discovered by shallow high resolution seismic bands and 
have been described. Many are still active in the Quaternary.  

- The sea water in the area is being polluted by metals such as Zn, Cu, Pb, Mn, Cd and 
the sea bed sediments are being polluted by Hg, Cu, Pb and have the risk of being 
polluted by Sb, As. The environment is polluted by organic matter, oil and solid 
wastes and the soil and water are salinated.  

- On the basis of the geology investigation, the South central offshore area has been 
divided into 14 subareas with particular characteristics and recommendations have 
been proposed for economic development of these subareas.  

 
Projects being implemented  

- Project “Mineral potential survey and evaluation of the shallow offshore area of Soc 
Trang Province at 1/100,000 scale”, covering 7,200 km2, within Soc Trang Province, 
of which the area with mineral prospect covers 3,870 km2.  

- Project "Investigation of geology, mineral resources, geodynamics, environment, and 
geohazards of Quang Ninh - Hai Phong offshore area at 1: 100,000 scale, covering 
4,600 km2.  

 
 The common objective of these projects is to compile geological, mineral resources, 
environmental, ad geohazard maps at 1: 100,000 and 1: 50,000 scales of the study areas.  
 

4.2.2. Activities implemented by the Vietnamese Academy of Science and 
Technology  

 
Integrated project on basic survey and management of marine resources and 

environment: 
 
VAST was assigned with the task to coordinate with relevant ministries and sectors in 

formulating and implementing the 4th Viet Nam – Philippines Joint Oceanographic and 
Marine Scientific Research Expedition (JOMSRE–4).  

- Early in 2006 VAST together with other Ministries and sectors prepared ToRs of the 
project as the basis for discussion and negotiation with the Philippines side.  

- From 17 to 29 April 2007 the 4th  joint Viet Nam – Philippines research expedition 
was carried out in the East sea. Survey, research, measurement, and sampling were 
carried out in various aspects: hydrometeorology, plankton biology, coral diversity, 
chemistry and marine environment, ecological toxicity and marine geology.  

- The survey area included: NE of Truong Sa archipelago (around Song Tu Dong, Song 
Tu Tay islands, Jackson reef, Sea Horse bank) and neighbouring area. The survey 
resulted in many new data and much information related to the proposed research 
topics.  
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The Institute of natural Resources and Environment under VAST has coordinated with 
the Institute of Oceanography and the Institute of Marine Geology and Geophysics as well as 
some other institutions to formulate the project “Investigation and evaluation of positional 
resources and geo-ecological landscapes in the coastal and island areas of Vietnam”, which 
has been approved for implementation from 2007 to 2010. 

 
 Projects related to tsunamis and earthquakes in Viet Nam  
 

- The Viet Nam – New Zealand cooperation project “Evaluation of the tsunami risks 
and response for Vietnam”, funded by the International Development Fund of New 
Zealand is to be implemented by the Institute of Geophysics under VAST and the 
Institute of Geology and Nuclear Sciences of New Zealand, from 2007 to 2008. 

- The key State level research project “Evaluation of earthquake and tsunami risks in the 
offshore and island areas of Vietnam and recommendation of preventive measures" 
was formulated and approved to be implemented by the Institute of Geophysics as a 
leading agency (2007 – 2010). 

- The Earthquake Notification and Tsunami Warning Centre under the Institute of 
Geophysics has been established and its activities have been launched (since July 
2007). This centre operates as a national key point, cooperating with tsunami warning 
centres of other countries in the region for collecting information, prompt notification 
and warning of earthquakes and tsunamis within the territory and territorial waters of 
Viet Nam.  

 
4.3.  Proposed Future Activities and Assistance Required from CCOP to Support 

These Activities 
 

4.3.1. Proposed Future Activities 
 

- Start implementing the project “Establishment of the network for forecasting and 
warning of environmental accidents to 2010, with vision to 2020” led by the Ministry 
of Natural Resources and Environment. 

- Continue the projects on geological, mineral resources, geohazards and environmental 
geology survey of the shallow offshore areas of Viet Nam.  

- Continue the projects on geohazards survey in the mountainous and coastal areas of 
Viet Nam. 

- Start the implementation of the project “Investigation and evaluation of positional 
resources and geo-ecological landscapes in the coastal and island areas of Viet Nam” 
(2007 - 2010). 

- Continue the project on modernization and strengthening the seismic stations network 
of Viet Nam to serve earthquake notification and tsunami warning (2008 – 2010). 

- Start the implementation of the key national research project “Evaluation of 
earthquake and tsunami risks in the offshore and island areas of Viet Nam and 
recommendation of preventive measures" (2007 – 2010). 

- Continue the operation of Earthquake Notification and Tsunami Warning Centre under 
the Institute of Geophysics (from July 2007).  
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4.3.2. Assistance Required from CCOP  
  

The CCOP Cooperating Countries are requested to provide funding for an integrated 
geohazard investigation in Viet Nam.  

 
4.4. Others 
 
- In September 2006 VAST sent 2 staff members to participate in a training course and 

workshop on earthquake warning in Bangkok (Thailand). 
- In May 2007 VAST sent one staff member to attend a training course on 

environmental Geology in Thailand. 
- Participated in training courses within the framework of CCOP projects. 

 
GEO-INFORMATION SECTOR 

 
5. GEO-DATA AND INFORMATION MANAGEMENT PROGRAMME 
 

5.1. Summary 
 

In the period from July 2006 to June 2007, the Department of Geology and Minerals 
of Vietnam carried out many activities related with the application of IT in the management of 
geological data and information.  

 
5.2. Annual Review of Technical Programmes/Activities 
 

5.2.1.  Modernization of geodata and information  
 
 In the period from July 2006 to June 2007, within the framework of the project 
"Improving and Upgrading the Geological Archive", the DGMV has implemented the 
following activities:  
 

- Computerized about 100 geological reports, increasing the number of geological 
reports computerized up to about 1,100. 

- Digitized about 40 geological map sheets of 1/50,000 scale, increasing the number of 
digitized (vectorised) 1/50,000 scale geological map sheets to 420. 

- Within the project "Statistics and inventory of solid minerals (excluding common 
construction materials)" a database of over 800 mineral deposits which have been 
explored and assessed in terms of reserve was established  

-  Within the Geosciences Bibliography program, updates of bibliographic information 
have been continued for the geological journals and books contained in the Geological 
Library. Near 22,000 bibliographic items have been transferred to the SANGIS 
application developed by CCOP and CIFEG.  

-  The project "Development of the integrated natural resources and environmental 
database of Vietnam - the field of geology and mineral resources" is being 
implemented (in its second year).  
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5.2.2.  Application of IT in the reformation of State administrative system 
 
- The website of the Department of Geology and Minerals of Vietnam has been 

perfected, including the English version. 
- The clerical, archive and correspondence management programs in network 

environment have been perfected.  
- The geological survey projects management program has been perfected.   
- A program for organizational and personnel management of the DGMV has been 

developed.  
- A program for annual plan management and budget estimation of DGMV has been 

developed.  
- A management program for making use of geological reports and controlling the 

issuance of permits for carrying geological and mineral data and samples abroad has 
been developed. 

 
5.2.3. Publication 
  

- The Journal of Geology Series A (Vietnamese version) and Series B (English version) 
have been published according to the schedule.  

- The 2006 Annual Report of DGMV has been published.  
- The publication of the 1: 200,000 scale geological map of the whole territory of 

Vietnam has been completed.  
 

 5.2.4.  Implementation of research projects and theses related with IT application 
 
 The following research projects are being implemented: 

 
- Studying the method of 3D (and multi-D) presentation of geological and mineral 

surveying data. 
- Studying the application of ARC INFO for compiling and presenting geological and 

mineral map databases.  
 

5.3. Proposed Future Activities and Assistance Required from CCOP to Support 
These Activities 

 
5.3.1. Proposed Future Activities 
 

- Develop a plan for application of IT of the DGMV for 2007-2010. 

- Complete the project "Development of the integrated natural resources and 
environmental database of Vietnam - the field of geology and mineral resources". 

- Formulate and implement the project “Electronic library on natural resources and 
environment” for the field of geology and mineral resources. 

- Formulate and implement the project “National database on marine resources and 
environment" - the field of marine geology and mineral resources. 

- Continue promoting the application of IT in the management of geological and 
mineral resources data according to the annual plan.  
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Assistance Required from CCOP 
 

- CCOP, Member Countries and Cooperating Countries are requested to continue the 
exchange of information, IT and applied software so that geoinformation and 
technology are always updated and renovated.  

- CCOP is requested to include new subjects of geoheritage, geoconservation and 
geoparks in its activities and in annual country reports of member countries. 

  
5.4.   Others 
 
- A delegation of the Centre for Information and Archives of Geology visited the 

Geological Department of Indonesia, Bandung, Indonesia, in November 2006 to 
exchange information in the field of geology and mineral resources.  

- Mr. Tran Hong Hai, Deputy Director of Centre for Information and Archives of 
Geology has been appointed as National Coordinator for the Geoinformation Sector of 
CCOP.  

- Mr. La The Phuc, Deputy Director of the geological Museum has been appointed as 
National Coordinator for CCOP the project "Geoheritage Book".  

 
 

SUPPLEMENTARY SECTION 
 

6.  THE INTERNATIONAL YEAR OF PLANET EARTH 
 

6.1. Expediting the establishment of IYPE National Committee 
 

After attending the CCOP Annual Session 43rd in Daejeon, Korea, the CCOP Vietnam 
submitted a report on the results of the meeting to the Prime Minister and requested the 
Government to establish a National IYPE Committee. 

 
The Prime Minister has assigned the Ministry of Natural Resources and Environment 

(MONRE) to take the lead and coordinate with other related ministries and agencies to collect 
information about IYPE and report to the Prime Minister for consideration and instruction 
including the formation of the IYPE National Committee. 

 
MONRE assigned the International Cooperation Department to collect information in 

cooperation with the Department of Geology and Minerals (DGMV) and the Vietnam 
Institute of Geosciences and Mineral Resources (VIGMR), to work out a statement for 
formation of the IYPE National Committee and the Action Programme thereof.  

 
On 14 April 2007, at the Head Office of MONRE, the International Cooperation 

Department presided at a meeting to discuss the organization of the Year of Planet Earth with 
representatives from the following agencies: 

- Vietnamese Academy of Science and Technology 
- UNESCO Vietnam 
- Department of Geology and Minerals of Vietnam 
- Vietnam Institute of Geosciences and Mineral Resources (VIGMR)  
- Department of Water Resources Management  
- National Hydro-meteorological Centre  
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- Vietnam Union of Geological Sciences  
- Planning and Finance Department of MONRE  

 
All the participants agreed on the purposes, significance and necessity of organizing 

activities in response to IYPE according to the initiative of the IYPE Corporation and prompt 
formation of the IYPE National Committee to organize and manage all the activities of the 
IYPE in Vietnam.  

 
The meeting also agreed that efforts should be concentrated mainly on the outreach 

program combined with the science program which has been set up and is going on. The 
existing results of scientific research need to be collected, published and disseminated and 
brought to life. Also, further research and solutions should be recommended.  

 
After the meeting, the Ministry of Natural Resources and Environment prepared a 

statement to be submitted to the Prime Minister requesting the formation of a national IYPE 
Committee, with the content as follows: 

1.  The National Committee needs to be set up soon to organize and conduct all the IYPE 
activities. 

2.  The Chairman is proposed to be a Leader of the Ministry of Natural Resources and 
Environment. 

3.  The members are proposed to be representatives from various ministries and agencies 
such as: Office of Government, Ministry of Education and Training including 
Universities, Ministry of Science and Technology, UNESCO Vietnam, PetroVietnam, 
Ministry of Culture, Sport and Tourism, Ministry of Information and Communication 
including mass media agencies. 

 
After being set up, the IYPE National Committee will work out its concrete objectives 

and action programme and submit them to the Prime Minister for consideration. 
 
The IYPE National Committee will cooperate closely with the IYPE Corporation and 

other IYPE National Committees to be aware of IYPE action plans, adopt them to the 
conditions of Vietnam, take the lead and coordinate with other related ministries, sectors and 
agencies to plan and direct all activities related to the IYPE to meet the set forth targets. The 
National IYPE Committee must report all the activities to the Prime Minister on the quarterly 
basis.  

 
Currently, the statement for Establishment of the IYPE National Committee is waiting 

for the approval of the Prime Minister. 
 

6.2. Current activities responding to the Year of the Planet Earth 
 

Although the National IYPE has not been officially established, a movement in 
response to the IYPE has been launched in various institutions operating in the field of 
geosciences of Vietnam, such as MONRE, including DGMV; VIGMR; VAST, including the 
Institutes of Geo-science, Institute of Geophysics, Institute of Geography, Institute of Marine 
Geology and Geophysics, the Vietnam Union of Geological Sciences and its members 
associations, the Vietnam IGCP National Committee, and the Ministry of Education and 
Training including the geosciences-related universities.  
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DGMV has published in the Journal of Geology articles introducing IYPE, the IYPE 
Corporation, and the activities responding to the Year worldwide. In addition, DGMV has 
propagated and introduced the IYPE Website to the scientists and managers to learn about 
IYPE activities worldwide. 

 
The geosciences-related universities also carry out practical activities in response to 

the Year: organize awareness campaigns to the students about the significance of the IYPE; 
launched the movement for the students to participate in scientific research and awareness 
campaigns in response to this event and launched student contests in on IYPE.  

 
DGMV has integrated investigation projects on geology, mineral resource, 

hydrogeology, engineering geology, environmental geology, geo-hazards and other scientific 
research project with the subject matters on IYPE. In particular, the groundwater investigation 
projects in mountainous, remote areas and areas with special difficulties serving the water 
supply for the local community have made the local people and authorities aware of the role 
of geo-scientists in service of the local communities and economic development.  

 
The Ministry of Natural Resources and Environment has worked out a project “Geo-

Science towards communities - in response to the International Year of Planet Earth (2007 – 
2009)” 
 

General objectives of the project:  
- to raise the public awareness of roles of geoscientists in making the society safer, 

healthier and wealthier as the objectives of the IYPE set forth by the United Nations. 
- to guide and encourage communities to apply more the geoscientific knowledge into 

practice. 
 
Particular objectives of the project:  
- to bring to the authorities at all levels and the public, information about the IYPE, the 

role and the importance of geo-science to human life and sustainable social-economic 
development via publications, mass media, awareness campaigns and science 
dissemination workshops. 

 
 Activities of the project: 
- Collecting and translating information about the IYPE from related international 

organizations (UNESCO, IGCP) and other National IYPE Committees. 
- Calling on geo-scientists to contribute papers promoting the significance of the 

geosciences to human life and sustainable social economic development.  
- Editing and publishing the above-mentioned documents in the special issues of the 

Journal of Geology. 
- Publishing fliers to introduce the role of geo-sciences. 
- Organizing workshops for promoting the role of geo-sciences. 
- Preparing reports and documentary films to be broadcast on radio and TV.  
- Working out and approving the action programme of the IYPE National Committee. 
 
Expected outputs:  
- The managerial staff and policy makers in the natural resources and environmental 

science and technology education and training , to be more aware of the role of 
geosciences and apply them more in policy making and in practice. 

- The local communities be more aware of the role of geosciences and apply them more 
in practice via awareness campaigns conducted by the project staff. 
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6.3. Action programme  
 
DGMV has proposed an action programme to respond to the IYPE as follows:  
 
2007:  
1) Publicity and start-up activities for IYPE   
2) Establish IYPE National Committee  
3) Launch the activities of the IYPE National Committee (formulate the working 

regulation, detailed action programme, gather human forces for implementing the 
IYPE programmes). 

 
2008:  
1) Publish outreach documents on IYPE. A set of documents to be published is as 

follows:  
-  Documents introducing the IYPE: Consisting of documents collected and translated 

about the origin, formation process, organization structure of the IYPE, the contents 
of IYPE programmes (science programme, outreach programme, activities of 
countries participating in the programme and the action programme of Vietnam). 

-   A selection of articles in response to the IYPE, making publicity about the 
importance of the earth sciences and activities of geo-science organizations and 
geoscientists serving socio-economic development and community life. 

2) Upgrade the website of the DGMV, intensify the publication of information on 
activities of geoscientists serving the socio-economic development and community 
life.  

3) Develop and implement research projects in response to the IYPE Science 
Programme. 

4) Integrate the research projects being implemented and approved to be implemented. 
5) Develop and get approved new research projects. 
6) Implement scientific research projects in response to the IYPE science programme:  
7) Organise workshops for making publicity about the geological sector and earth 

sciences serving socio-economic development, environmental protection, prevention 
and control of natural disaster, improvement of the people's life.  

8) Post the information on the role and activities of the geological sector and 
geoscientists in the mass media (Newspaper, radio, TV). 

9) Print fliers for making publicity about the activities of the geological sector and 
geoscientists. 

 
2009:  
1) Continue implementation and sum up scientific research projects. 
2) Organise workshops to promote the geological sector and geosciences. 
3) Continue posting information on the role and activities of the geological sector and 

geoscientists in the media. 
 
Early 2010: 
1) Sum up, report on the results of the IYPE programme implementation. 

 
Throughout the process of implementation of the IYPE, the IYPE National Committee 

will regularly communicate with the IYPE Corporation to coordinate the work, exchange 
information to rectify any deviation and properly implement the set programme.  
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: CANADA Period: 1 July 2006 – 30 June 2007 
 
 
1. Summary 
 

Canada continues to engage in a number of bilateral projects with Member Countries 
principally in the areas of gas hydrates, earthquake and landslide hazard research. 

 
2. Review of current technical activities and geoscience programmes in the CCOP 

Region (Multilateral or Bilateral) 
 

There is ongoing collaborative research with Japan through a number of Japanese 
agencies and universities. An important element is a cooperative study of the hazard posed 
by subduction earthquakes. This research focuses on a comparison of the Nankai and 
Cascadia subduction zones. Highlight this year include the ongoing instrumentation of the 
Nankai subduction zone and a visit to Canada by Dr. Y. Ito, Tohoku University, who is 
investigating the role of very low frequency earthquakes in the earthquake cycle. There is 
also ongoing collaboration with Japan, principally through JAMSTEC, to study terrestrial gas 
hydrates beneath the permafrost in Canada’s Mackenzie Delta and, to a lesser degree, to 
study marine gas hydrates. 
 

Collaborative activities with Korea, through KIGAM, currently focus on our mutual 
interest in marine gas hydrates occurrence and formation.      
 

The Geological Survey of Canada and China Geological Survey are currently 
collaborating on a multi-year effort to apply Canadian RADARSAT technology to the 
assessment of landslide hazards within China. This is a direct response to an MOU and 
project ANNEX placed into effect by senior officials in both countries. Training for Chinese 
scientists is being provided in Canada and there has been on-site installation of satellite 
corner-reflectors in China. Landslides located near Chengdu are currently being monitored. 
These activities aim to reduce the losses associated with landslide hazards in that country. 
Almost 1000 people per year die from landslide related hazards in China. Precise monitoring 
of unstable slopes using remote sensing techniques allows scientists to study and mitigate 
hazardous terrain in a cost-efficient manner. Canada hopes to export the private sector 
software for processing landslide data as well as the RADARSAT imagery into China for 
broad regional adoption into their hazards programs. Plans are underway to follow-up on 
work initiated under the existing MOU and Annexes with the China Earthquake 
Administration for China-Canada cooperative earthquake research.  
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In addition to these ongoing technical and scientific interaction and exchange, we also 
had the honour of hosting a number of high level delegations. These included one from the 
China Earthquake Administration led by Deputy Director Li Zhixiong and one from the 
Korea Institute of Geoscience and Mineral Resources (KIGAM) led by President Dr. Tai Sup 
Lee. 

 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 

Canada is pleased to announce that its Ocean and Coastal Mapping Workshop will be 
presented in Kuala Lumpur, Malaysia from November 12-16, 2007.  The Malaysian Minerals 
and Geoscience Department, under the leadership of Director General, Mr. Yunus Abd. 
Razak, is hosting this workshop. All CCOP Member Countries are welcome to participate in 
the workshop which is co-sponsored by the CCOP Technical Secretariat.  
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: DENMARK Period: 1 July 2006 – 30 June 2007 
 
 
1. Summary  

 
The successful implementation of the Institutional Capacity Building in CCOP 

Countries, Phase I (ICB-CCOP I) project was continued as scheduled during the reporting 
period 1st July 2006 – 30th June 2007.    

 
The ”sister research institutes” of the Geological Survey of Denmark and Greenland 

(GEUS) and the Vietnam Petroleum Institute (VPI) have also continued the successful 
implementation of the ENRECA BMV II project on Geo-scientific Research and Research 
Capacity Building. 

 
The implementation of a second ENRECA project entitled “The Mobilisation of 

Arsenic and the Relation to the Dynamic Interaction between Groundwater and Surface 
Water in the Red River Plain: Phase 1” was continued successfully also through a fruitful 
cooperation between Danish and Vietnamese research institutes.  

 
A number of fieldtrips, missions, meetings, training courses and workshops were 

conducted for implementing the projects in a timely manner. During the same period, 
CCOP/TS and all cooperating institutes made a great effort to promote the cause of CCOP and 
to increase the awareness among the stakeholders in both the participating CCOP Member 
Countries and Institutes, as well as among the Danish Authorities and Donor Organizations. 

 
2. Review of current technical activities and geoscience programmes in the CCOP 

Region (Multilateral or Bilateral) 
 

2.1. ICB-CCOP I Project 
 
Mr. Liu Liqun, the Regional Project Coordinator of the ICB-CCOP 1 project has 

compiled a detailed description and a list of the activities conducted within the reporting 
period and they are included for reference in the CCOP PRGRESS REPORT (CCOP-44AS/2-
3) document. 

 
An extensive reference to the activities initiated by the ICB-CCOP 1 project with 

associated picture coverage can also be found in the latest CCOP Newsletter (Vol. 32 No. 
1/2). 
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3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 
The activities in the immediate future will focus on the successful implementation and 

completion of the ongoing projects based on the great commitment and professionalism 
shown by the cooperating institutes from both the CCOP Member Countries and Denmark 
which are participating in the implementation of the ICB-CCOP 1 and ENRECA projects. 

 
The Representative of Denmark, Mr. Ioannis Abatzis, in cooperation with CCOP T/S, 

will continue to seek additional ways to maintain and further enhance the cooperation among 
the CCOP countries with the financial support of Danish development aid organisations. 

 
This will have an invaluable contribution in the strengthening of human resources, 

research capacity building and integration of geoscientific knowledge within the sector of 
applied geoscience for the exploration and exploitation of hydrocarbon and ground water 
resources to the benefit of the CCOP Member Countries and their people. 
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: GERMANY Period: 1 July 2006 – 30 June 2007 
 

GEO-RESOURCES SECTOR 
 
1. Summary  
 

During 2005 and 2006 the Federal Institute for Geosciences and Natural Resources 
(BGR) has continued its activities in SE Asia with its local partners. In the Scientific-
Technical Cooperation sector, two projects are ongoing. One is dealing with the “Structural 
analyses and hydrocarbon potential in the fore arc basins off Sumatra” and another is focusing 
on the “Data exchange on mineral resources” between the Information Centre of the Ministry 
of Land and Resources, P.R. of China and BGR.  

 
In Vietnam a Technical Cooperation project continued its activities to support the 

Mineral Inspection Sector of the Department of Geology and Minerals. 
 

2. Review of current technical activities and geoscience programmes in the CCOP 
Region (Multilateral or Bilateral) 

 A. Scientific-Technical Cooperation 

 Indonesia 
   

Hydrocarbon evolution in the sediment basins and basic research off Sumatra and off 
the easternmost Sunda Arc 
 

These research projects focus on the hydrocarbon potential of the sediment basins in 
the fore-arc region off central Sumatra and on contributions to basic geosciences. Geophysical 
profiling was used to reconstruct the architecture and structural evolution of these sedimentary 
basins; off Sumatra, geological and geochemical sampling helps to evaluate their potential to 
generate and host hydrocarbons and to determine the influence of tectonic events along the 
neighbouring convergent plate margin on the hydrocarbon system of the basins. Contributing 
partners are the University of Jena (Germany), BPPT (Jakarta), MGI (Bandung), 
PERTAMINA (Jakarta), IfM-GEOMAR and JAMSTEC (Japan). The marine field operations 
were carried out between August 2006 and December 2006 yielding very promising initial 
results.  

   
People’s Republic of China 
   

In the framework of the Chinese – German scientific experience exchange between the 
Ministry for Land and Resources (MLR) and the Federal Ministry of Economics and 
Technology (BMWi), the Chinese Information Centre of the Ministry of Land and Resources 
and BGR are exchanging data on mineral resources and mineral economics. A joint study 
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“Supply and Demand of the Steel Industry in the EU Countries and the P.R. China” was 
published in 2006. 

 
 B. Technical Cooperation 

 
 Vietnam 
 

 Support in Mineral Inspection  
 

A five-year technical cooperation project between BGR and the Department of 
Geology and Minerals of Vietnam (DGMV) to support the newly established Mineral 
Inspection Sector of the DGMV, starting in September 2004, was continued. 
 
 

GEO-ENVIRONMENT SECTOR 
 
1.  Summary 

  
Scientific-Technical Cooperation comprises ten projects. In China three projects were 

carried out: - investigations for the final disposal of radioactive waste, - innovative 
technologies for exploration, extinction and monitoring of coal fires in north China and rift 
processes and basin development in the northern South China Sea. In Indonesia a research 
project continues to identify the volcanic risk along the Sunda Arc. Two other projects deal 
with paleoclimatic and oceanographic variations during the Holocene and late Quaternary. 
With relation to georisks, two more projects are in operation dealing with the geo-risk 
potential of the Sunda margin and a tsunami early warning system for the Indian Ocean and 
the set-up of multi-parameter Volcano Monitoring on the Anak Krakatau volcano in the 
Sunda Strait. In respond to the Tsunami event of December 26th 2004, a helicopter ground 
water survey in the Province of Aceh was carried out. In Thailand, a project dealing with 
Waste disposal sites investigations has been completed. 

 
The Technical Cooperation sector comprises four projects that are in operation: 

Indonesia (strengthening of local authorities: component georisks, reconstruction Banda 
Aceh, German-Indonesian Tsunami Early Warning system – component capacity building).  

In the Philippines, a project is dealing with the carbonisation of lignite and biomass. 
  

2. Review of current technical activities and geoscience programmes in the CCOP 
Region (Multilateral or Bilateral) 

 
A. Scientific-Technical Cooperation 

 
 People’s Republic of China 
 

Investigations for the final disposal of radioactive waste 
 
Within the frame of a Memorandum of Understanding the BGR is co-operating with 

the Beijing Research Institute of Uranium Geology (BRIUG) in the field of geoscientific 
investigations for the final disposal of radioactive waste. The agreement between the two 
institutes comprises; 
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-   the methodological study of site characterisations, 
-   the study of the stability of underground excavations and underground repositories, 
-   the study of the mechanical and hydraulical properties of the granite of the Beishan 

site (Gobi desert) in China, 
-   the study of migration of radio nuclides in fractured rock. 
 
To intensify the co-operation, a Chinese scientist has been trained in 2005 in the 

application of the program code Rock Flow in order to simulate coupled processes in potential 
host rocks for a final disposal repository. 

 
BGR participated in the “Chinese-German Workshop on radioactive waste disposal” 

held on May 28 - 31, 2007 in Beijing, where future fields of co-operation between Germany 
and China have been identified. 
 

Coal fire project, “Innovative Technologies for Exploration, Extinction and  Monitoring 
of coal Fires in North China” 
 

In 2004, BGR supervised a helicopter borne electromagnetic survey over the fire zone 
of the coal mining province of Wuda. The helicopter and EM-system were provided by a 
Chinese institution (AGRS). The data is currently processed by BGR. In order to gain ground 
control and to get a deeper view and better insight in the coal fire induced electromagnetic 
property changes, a ground survey mainly applying transient electromagnetic methods was 
carried out in the early summer season of 2005. The final goal is to map active fire zones by 
remote airborne methods.  

 
To supplement the investigation results gained by two continuously operated gas 

monitoring stations (which have been installed from May to October 2005), a short field 
campaign was performed in May 2007 in the Shuixigou (Jimsar, Xinjiang) coal fire area. 
These investigations were needed to estimate the total diffusive discharge of carbon dioxide 
caused by a coal fire and its surrounding and are related to CDM research. Moreover, coal 
probes are sampled and analysed for their petrographic properties. Petro-chemistry and petro-
physics provide analytical studies that reveal basic properties of coal fires as energy relations 
and combustion behaviour. All these activities are designed to understand the science behind 
coal fires. In a second step it is desired to use the newly gained knowledge for the extinction 
and monitoring of coal fires. The project is conducted in close collaboration with AGRS and 
the Shenhua coal mining company of Wuda. 

  
Rift processes and basin development in the northern South China Sea (RISE) 
 

The marine field operations of a joint research project in cooperation between BGR 
and the Second Institute of Oceanography, State Oceanic Administration (SOA), China, will 
be carried out in early 2008. The transition zone from the NW Sub-basin of the northern 
South China Sea oceanic basin to the extended continental crust between the Macclesfield 
Bank and the Pearl River Mouth Basin will be investigated. The aim of the project is an 
improved understanding of rift processes, continental break-up, and subsequently formation 
of oceanic crust with a special emphasis on the development and distribution of rift basins. 
Based on the results, an IODP drill proposal will be developed to verify and improve the 
resulting continental rift-drift concept.  
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Indonesia 
 

High-risk volcanism at the Sunda Arc 
 

Funded by the German Ministry of Education and Research (BMBF), this three and a 
half years term project will successfully be terminated at the end of 2007. Its results give 
insight into the high-risk volcanism at the Sunda Arc and contribute to the understanding of 
internal processes of, and external influences on, volcanic activity. This was achieved in close 
cooperation with and strong support of Indonesian partners. Close links exist to the active 
German Technical Cooperation project “Strengthening of local authorities: Component 
Georisks” in Indonesia (see B. Technical Cooperation). The field work for the Merapi sub-
project was successfully accomplished including two cruises with the German research vessel 
SONNE. Participating partners in Indonesia are DGGMR, CVGHM, BMG, BPPT, 
BAKOSURTANAL and others. 

 
Holocene/late Quaternary climatic and oceanographic variations in the southern 
Indonesian archipelago 

 
Climatic and oceanographic variations during the Holocene and late Quaternary will be 

investigated in the southern Indonesian archipelago during a RV SONNE expedition. The 
project will focus on the continental slopes and fore-arc basins off Java and south western 
Sumatra. A high-resolution sedimentary record should be recovered by piston coring to study 
variations of the up welling and through-flow intensity. 

 
Contributing partners are the University of Bremen (Germany), BPPT (Jakarta), MGI 

(Bandung), LIPI (Bandung), and NEBROC (Texel, Netherlands). The marine field operations 
are on schedule for the period between early July 2005 and mid-September 2005. Data 
analysis is ongoing. 

 
Through flow between the Indonesian archipelago and Australia during Holocene/late 
Quaternary 
 

In a marine research project with RV SONNE, a set of piston cores will be taken in the 
passage between Timor and Australia. Contributing partners are the University of Kiel, 
Australian and Chinese scientists as well as BPPT and MGI in Indonesia. The purpose is to 
investigate Holocene and late Quaternary variations in the ‘Indonesian Through flow’ in order 
to reconstruct the paleoclimatic and paleoceanographic evolution within the southern 
Indonesian archipelago and off northern Australia as well as to study its dependency and 
relationship to west Pacific oceanographic processes. The marine field operations have been 
carried out between mid-September and early October, 2005. Data analysis is ongoing. 

 
Geo-risk potential of the Sunda margin and tsunami early warning system for the Indian 
Ocean 

 
This project granted by the German Ministry of Education and Research (BMBF) RV 

SONNE focuses on (1) the geo-risk potential of the active Sunda Margin and (2) 
establishment of a tsunami early warning system for the Indian Ocean. Main objectives are 
the observation of post earthquake seismologic activity, the reconnaissance of geological 
structures, slope stability and high resolution bathymetry. During two marine cruises in 
October 2005 and in early 2006 a comprehensive set of geoscientific data was acquired. 
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Evaluation and interpretation are in the final phase. Contributing partners are BGR, GFZ, 
IFM-GEOMAR (Germany), BPPT (Jakarta), LIPI, MGI (Bandung). 

 
Volcano Monitoring on the Anak Krakatau: “KrakMon” 
 

A multi-parameter station was installed on the Anak Krakatau volcano in the Sunda 
Strait between Sumatra and Java. The station comprises broadband seismometers, differential 
GPS stations, an electromagnetic station and tools for thermal gradient measurements. The 
task of the project is to monitor the activity of the Anak Krakatau. This volcano is of special 
interest because after a major eruption in 1883 its predecessor, the Krakatau, blew off its top 
and caused a major tsunami taking approximately 36,000 lives. Nowadays, the Anak Krakatau 
(child of Krakatau) is rising in the midst of the old caldera with rates of about 4 meters per 
year. The Anak Krakatau is located in a geodynamically extraordinary area between the 
subduction zones of Sumatra and Java (both approximately NW-SE trending) and right on top 
of a perpendicular shear zone (E-W trending) and close to sensitive Indonesian traffic routes. 
The seismic installations on Anak Krakatau were linked to the German Indonesian tsunami 
and multi-hazard early warning system (GI-TEWS). This work is part of the larger Sunda Arc 
project. 

 
Ground Water Survey Helicopter Project in the Province of Aceh: “Help Aceh” 

 
After the disastrous tsunami event of December 26th, large parts of the northern and 

western coasts of northern Sumatra were destroyed. The water supply systems were extremely 
damaged by both events, the earthquake and tsunami. Up until now, water supply still is a 
large problem. In order to fill the gap between first aid measures and rehabilitation and 
reconstruction, BGR carried out a helicopter borne electromagnetic survey for the areas of 
Banda Aceh, Calang, Meulaboh and Sigli, in 2005. The resulting maps and other information 
provided an important basis for the water management of the areas under study. Data analysis 
is ongoing. 

 
Participating partners in Indonesia are BAPPENAS, DGGMR, Coca Cola Foundation 

Indonesia and others. 
 

Thailand 
 

 Waste disposal sites investigations 
 
Within the scope of the Scientific-Technical Cooperation between Thailand and 

Germany the geological barrier of waste disposal sites in North- and East-Thailand was 
investigated to protect groundwater and surface water resources using a wide variety of state 
of the art methods. On the basis of the results, a three volume standard regulatory handbook 
was compiled and published. A final workshop was held in Chiang Mai in January 2006. At 
this workshop the results of the project were presented to all stakeholders and representatives 
of various organisations and communities dealing with the issue of safe waste disposal. 
Contributing partners are BGR, Brandenburgisch-Technische Universität, Geophysik-GGD, 
Boden und Grundwasser Dresden, Hansa Luftbild, Ing.-Büro Sehlhoff (Germany), 
Department of Mineral Resources, Pollution Control Department (Thailand). 
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In order to disseminate the experiences and knowledge gained concerning safe waste 
disposal site identification to a broader community an international CCOP workshop on this 
issue in planned in 2008. 

 
B. Technical Cooperation 

 
 Indonesia 
 

Strengthening of local authorities: Component Georisks 
 

A Technical Cooperation project started in 2002 was extended in 2006 between the 
Indonesian Geological Agency and BGR. The objective is to ensure application of geological 
hazard information as part of urban planning activities such as: 

- development of guidelines for user-oriented geo-hazard information, 
- field investigations in selected areas related to the type of geo-hazard and 

application within regional planning. 
 
The project will be implemented as a component of an existing GTZ project on civil 

society and inter-municipal cooperation for strengthening good local governance. The 
ongoing second project phase is envisaged for the period from 2006 - 2009. 
 
 Management of Georisks, Banda Aceh 

 
BGR and the Indonesian Geological Agency started the project “Management of 

Georisks, Banda Aceh” in 2005. The objective of the project is to provide geological 
information and advisory services in the field of groundwater, construction raw materials, and 
safe building ground and on earthquake proven constructions for a proper and sustainable 
reconstruction of the Tsunami effected areas of Northern Sumatra. In close cooperation with 
the local administration and the affected population, the project will establish 
recommendations for a sustainable local natural disaster reduction. (First project phase: 2005 
– 2007). 

 
German-Indonesian Tsunami Early Warning System” (GITEWS) – Component 
Capacity Building  
 

GITEWS is a contribution on the part of the German government to the rebuilding of 
early warning infrastructures in the region of the Indian Ocean. The project is funded by the 
German Federal Ministry of Educational Research (BMBF). The German contribution to the 
detection system of earthquakes and tsunamis relies on a marine measurement procedure and 
a seismological research network. Together with national and international partners, a concept 
is being developed under the guidance of Geo Research Center Potsdam (GFZ) that will 
significantly reduce the warning time of a tsunami using real-time data transfer, 
predetermined flooding scenarios in coastal regions as well as by creating warning reports 
directly.  
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The component Institution Building is a joint initiative by the Indonesian Ministry for 
Research and Technology (RISTEK) and BGR. It focuses on analysis of mandates of 
authorities involved in TEWS, concept elaboration for the organisational setup of the early 
warning chain, strengthening of inter-institutional communication, identification of training 
needs (administrative, political) and support in implementing guide-lines for the TEWS. The 
project started in June 2006 and is scheduled up to the end of 2008. 

 
The Philippines 
 

Environmentally friendly production of a marketable carbon enriched lignite – 
Smokeless fuel. 
 

In cooperation with the Department of Energy, BGR constructed and installed a rotary 
kiln reactor for the production of environmentally friendly and carbon enriched lignite from 
the Semirara coal occurrence in the Philippines. The plant stands at the facilities of SMC 
(Semirara Mining Corp.) and production commenced in May 2005 and will be finalized in 
2007. SMC operates an open pit at Semirara Island. The product (carbonizate) is widely 
accepted by the Semirara people. They use the environmentally friendly carbonizate for 
different fuel purposes in their households. 

 
 

GEO-INFORMATION SECTOR 
 
1.  Summary 

 
In the framework of the longstanding Chinese - German scientific experience 

exchange (since 1979) between the Ministry for Land and Resources (MLR) and the Federal 
Ministry of Economics and Technology, Chinese scientists visited the BGR for information.  
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: The Netherlands Period: 1 July 2006 – 30 June 2007 
 
 
1. Summary 

 
During the report period no projects were funded directly by the Dutch Government. 

Dutch development assistance has changed considerably, both geographically and in focus. 
Since the government elections of May 2003, aid is concentrated on some 30 countries. The 
focus of Dutch assistance has moved away from the geosciences in general. Also, the 
continent of Africa has become the prime target of assistance. The worldwide increasing 
attention to climate change and the urgency in combating its consequences may lead to 
renewed interest from the government for geoscience. 

 
Chances for Dutch funding of (a) CCOP project(s) may still be possible through funds 

that are centrally managed, at the Ministry of Foreign Affairs in The Netherlands, and 
earmarked for cross-border activities and/or support to local institutions. 

 
Besides Dutch development assistance there are possibilities of co-operation through 

Dutch-sponsored programmes that have the objective to increase Dutch exports. These 
programmes are being pursued actively in country-to-country initiatives outside the direct 
context of CCOP.  Furthermore, possibilities may increase for research cooperation in the EU 
framework programmes. 

 
2. Review of current technical activities and geoscience programmes in the CCOP 

Region (Multilateral or Bilateral) 
 

China: Started in March 2003, the project “Capacity Building of a China 
Groundwater Information Centre”, financed jointly by the Ministry and the Netherlands, is 
progressing smoothly.  The project aims to install groundwater monitoring networks and the 
geohydrological information system REGIS in Beijing and in three pilot areas and 
strengthens co-operation between the China Institute of Geo-Environmental Monitoring and 
the Geological Survey of the Netherlands - TNO.  The project is scheduled to run until June 
2007. 

 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 

The Geological Survey of the Netherlands - TNO will continue to seek funding for 
joint co-operation projects and appreciates initiatives from Member Countries for 
opportunities to co-operate.  
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4. Reports/publications of technical activities for dissemination to CCOP Member 
Countries including contributions to GRID-Net  
 

The Geological Survey of the Netherlands - TNO publishes a bulletin: "Information 
Subsurface and Groundwater" with articles on advances in research and results of 
geoscientific studies carried out by the Survey on groundwater and the (shallow) subsurface. 
The edition: “Information Geo-Energy”, about the exploration and production of oil and gas 
research, is published twice a year in English and is mailed to all Member Countries.  For 
other information, go to the web-site www.tno.nl, click on “Geological Survey of the 
Netherlands”. 

 
IGRAC: During the 4th World Water Forum in Mexico City, Mexico, 2006, 

UNESCO and WMO reconfirmed the importance of sustainable groundwater management 
and support of IGRAC.  In April 2007 the Executive Council of UNESCO formally accepted 
the proposal to establish IGRAC as a Category II UNESCO Institute in The Netherlands, 
hosted by the Geological Survey of The Netherlands-TNO. The centre operates a Global 
Groundwater Information System, promotes and develops guidelines and protocols, 
exchanges groundwater information and addresses global groundwater issues and trends. The 
Member Countries are invited to consult the web under www.igrac.nl to be informed about 
the results so far and also contribute to the benefit of the groundwater community worldwide. 
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: NORWAY Period: 1 July 2006 – 30 June 2007 
 
1. Summary 

 
This has been another active year in the cooperation between CCOP and Norway, with 

the main activities being the bridging between the PPM Project and the expected new 
Enhanced Public Petroleum Management (EPPM) Project. There has been activity on bilateral 
projects with CCOP Member Countries and with other countries in the region, in addition to 
Petrad activities (reported separately).  
 
2. Review of current technical activities and geoscience programs in the CCOP Region 

(Multilateral or Bilateral) 
 

a. Petroleum Policy and Management (PPM) 
 

PPM is a four-year project run through CCOP for its Member Countries.  The total 
budget is 19.6 million NOK (approx. 2.6 million US$) funded from Norway. The project 
commenced on July 1st 2002 and ran until late 2006. The main activities in this project are 
built on four case studies in Cambodia, China, Indonesia and Philippines.  
 

The goal of the PPM Project was to enable government organisations responsible for 
petroleum resource management in the CCOP Member Countries to:  

• Establish a sustainable and efficient national petroleum management and policy. 
• Envisage the mechanism and importance in revising and improving their petroleum 

management and policy arrangements due to changes in political, economic and market 
conditions. 

• Enhance their capacity and capability in petroleum resource management based upon a 
realistic assessment of their own petroleum potentials utilising national data. 

 
NPD provided the project coordinator for the two first years of the Project. Mr. 

Gunnar V. Søiland coordinated the project at the CCOP T/S from 1.7.2002 until 30.6.2004. 
Mr. Sim Caluyong from the Philippines has the full coordination responsibility for the 
remainder of the project period. A large number of workshops, seminars, expert visits and 
dissemination seminars have been conducted. A key aspect for PPM has been to utilise 
competence and human resource sharing within the CCOP region. A number of experts from 
several CCOP Member Countries have lectured and guided the group exercises during the 
workshops. 
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The PPM project, as initially defined, finished late 2006. With the consent of the 
Norwegian Embassy in Bangkok, the PPM Project was extended into 2007 in order to utilize 
the remaining funds for various relevant activities, including bridging and preparation for the 
Enhanced Public Petroleum Management (EPPM) Project which is currently (September 
2007) being evaluated by Norad and the Norwegian Embassy in Bangkok. This activity has 
included seminars and workshops in topics like knowledge management and natural gas 
resource metadata. Other topics, including Clean Development Mechanism are planned. Mr. 
Sim Caluyong has been appointed Project Coordinator for this bridging period between the 
PPM project and the expected new project to be financed from Norway. 
 

b. Vietnam Total Resource Assessment Project, Phase II (VITRA II) 
 

The project is based on an institutional cooperation agreement between Petrovietnam 
and NPD. The VITRA II goal is to ensure that the Vietnamese authorities who deal with the 
management of energy resources have a comprehensive knowledge of the total petroleum 
resources of the country, and that they continue to use this knowledge at management/policy 
level for overall strategic planning for the further development of the energy sector. The 
project started in late 2002 with a budget of 1.4 million USD. 
 

During this fourth year of the project focus has been on continuing the implementation 
of the new resource inventory database in Petrovietnam. Four workshops and one training 
course were conducted in 2006 in cooperation with NPD. The themes of the workshops have 
included establishing guidelines for reporting of data, establishing guidelines for field 
development plans, establishment of a temporary database and quality control of the reported 
data. In 2007 a workshop regarding comparison of fiscal terms was conducted and plans are 
made to arrange a workshop in Norway in September 2007 on estimation of undiscovered 
resources. 
 

c. Aid for Developing Cambodia’s Oil and Gas Industry 
 

The goal of the project is to strengthen Cambodia’s ability to govern the exploration and 
production of its petroleum resources by improving CNPA’s ability to: 

• Write and maintain the legal framework for its upstream and downstream petroleum 
industry. 

• Carry out bilateral negotiations and establish a legal framework under which two or three 
neighbouring countries can utilize petroleum resources in overlapping claims areas. 

• Negotiate petroleum licenses with oil companies. 
• Promote Cambodia’s petroleum resources by maintaining a competitive licensing and 

model petroleum contract. 
 

NPD is coordinating the project and a contract for the cooperation between CNPA and 
NPD was signed in June 2006.  The Norwegian law firm, Wikborg Rein, is contracted to 
provide a resident project coordinator and to give expert legal advice to CNPA. Mr. Børre 
Gunnerud commenced his duty in Phnom Penh in December 2006 and will remain in the 
CNPA office for one year. Several workshops on legal and technical issues has been arranged 
in 2007 including drafting of a petroleum law, creating a downstream market for natural gas, 
petroleum taxation, terms and definitions in petroleum business, understanding reports and 
data from drilling and developments and using Kingdom software for seismic interpretation. 
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d. Development of Management Systems on Safety and Pollution Control in the 
Vietnamese Petroleum Industry 

 
The project started in 1996 with assistance in preparing the Safety Management 

Regulations and the accompanying Petrovietnam guidelines. The project continued in a 
second phase with focus on development, implementation and continuous improvement of the 
Petrovietnam health, safety and environmental management system. In order to strengthen 
and develop this important function, an agreement has been made between Petrovietnam and 
Norway to enter into Phase 3 of the project. 
 

e. Petrad  
 

Petrad’s extensive program of seminars, workshops and other activities in the CCOP 
region and in Norway has continued through the reporting period. The details are reported 
separately. 
 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 
a. Enhanced Public Petroleum Management (EPPM) 

 
CCOP T/S with the support of NPD, Petroleum Safety Authority Norway, Petrad and 

others has proposed a new project for financing by Norway. The objectives of the project will 
be to strengthen and maintain the accumulated knowledge of petroleum resource management 
in the CCOP and to expand it with new techniques and experience. In addition, the project 
will include relevant activities in relation to Knowledge Management in some specific fields 
that are of particular value to the CCOP Member Countries.  
 

A project proposal was forwarded to the Norwegian Embassy in Bangkok in 2006. 
The proposal is currently (September 2007) being reviewed by Norad and the Embassy.  
 

The project will comprise four main areas: 

• Petroleum resource management. 
• Natural gas field developments, including exploiting the Clean Development 

Mechanism (CDM). 
• Regulations in the health, safety and environment (HSE) of the upstream petroleum 

sector. 
• Metadata system for petroleum 

 
The project will be organized with the CCOP T/S as the executing organization, but 

based on cooperation with NPD, Petrad the Petroleum Safety Authority Norway.  
 
The project will also include a 

• Feasibility study of networking of petroleum geoscience institutes and organizations in 
the CCOP Member Countries. 

 
This study will consider including the Asia Institute of Technology (AIT) as regional 

partner of the CCOP T/S for the networking.  The inclusion of AIT is in accordance to the 
Memorandum of Understanding (MoU) between CCOP and AIT signed on 13 June 2005.   
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b. Mapping of the tsunami risk in parts of Indonesia, the Philippines, Sri Lanka and 
Vietnam 

 
After the catastrophic tsunami that followed a large earthquake in offshore Sumatra in 

December 2004, the Norwegian Geotechnical Institute (NGI) have cooperated with CCOP 
and with CCOP Member Countries in tsunami related issues. The primary activity was the 
project: “Tsunami risk reduction measures with focus on land use and rehabilitation” which 
was concluded early 2006. 
 

A proposal has been put forward to the Norwegian Embassy in Bangkok by CCOP 
and NGI for a follow-up project comprising four countries in South and Southeast Asia. Three 
of these countries are CCOP Members.  
 

The project is expected to last for two years. The main purposes of the project are: 

• To identify the tsunami risk to human life, property and infrastructure in the countries 
or areas to be included in the study.  

• If the risk is found unacceptable in the short, medium or long term, propose risk 
mitigation measures that are considered most viable in the local setting. Such risk 
mitigation measures may include awareness building, warning systems, emergency 
and evacuation plans, land use planning, and physical protection measures. 
Establishment of procedures for such risk management is considered vital for the long 
term planning of how the countries shall develop their coastline in the future. 

• Through workshops and seminars ensure transfer of knowledge and training in how to 
deal with the tsunami risk on central and local government levels.  

• To provide input to ADPC’s activities for deployment of warning systems in part of 
the region, especially with respect to optimising locations of tidal gauges and seismic 
stations.   
 

4. Others 
 

a. Relevant Norwegian activities in non-member countries in the region 

Assistance in developing the management of the petroleum sector in Timor-Leste  

The objective of the project is to provide institutional cooperation between the 
Norwegian Petroleum Directorate and the Ministry of Natural Resources, Minerals and 
Energy Policy and associated institutions in Timor-Leste performing petroleum sector 
management functions, such that the Norwegian experience of developing a public sector 
petroleum administration can benefit the country, and such that NPD’s technical expertise and 
other Norwegian and international expertise can be utilized in developing a well-functioning 
petroleum administration in Timor-Leste. The project period is six years at an estimated cost 
of 7.5 million USD. The project started in 2002. It comprises several resident and non-
resident advisors, seminars, workshops and a large training and education program. An 
application has been sent to Norway for a five year extension of the project. 
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: POLAND Period: January 2005 – September 2007
 

1.  Summary 
 

This year Poland joined the CCOP community as a Cooperating Country. This was 
partly due to very active cooperation with DMR and CCOP in Thailand related to post 
tsunami surveys. The latter included common field work on impact assessment, short and long 
term geological and environmental impacts as well as paleo-tsunami studies. The first results 
were published and were also presented at a workshop organized by DMR in Bangkok in 
February 2007. Another major field of activity is Vietnam where projects related to active 
tectonic zones (Northern Vietnam) and coastal sedimentation (Central Vietnam and Mekong 
Delta) were conducted in various projects. There are also several small cooperation projects 
running together with geologists from China, Japan and Papua New Guinea. 

 
2. Review of current technical activities in geoscience programmes in the CCOP Region  

(Multilateral or Bilateral) 
 

2.1.  Thailand – study on environmental and geological impacts of the 2004 tsunami 
  

Cooperation with Thailand (namely DMR and CCOP) started after the Indian Ocean 
Tsunami of 2004. With assistance of the Embassy of Poland a field work was conducted with 
participation of scientists from Poland (Adam Mickiewicz University in Poznań) and from the 
Thailand Department of Mineral Resources. This cooperation was continued and focused not 
only on direct tsunami impacts but also on its long-term environmental and geological effects. 
In the successive years 2006 and 2007 the surveys were repeated and extended into offshore 
surveys as well as to paleo-tsunami studies. The studies covered a wide range of topics: 
morphological change, measurements of tsunami run-up and inundation, study on tsunami 
deposits, contamination of soils and water, paleo-tsunami studies and effects of tsunami on 
near shore ecosystems. The latest field work was followed by a workshop on: “Geological and 
Environmental Impacts of Tsunami on Andaman Sea Coast” held on 16th February 2007 in 
DMR, Bangkok. Progress reports and scientific papers are available. 
 
 2.2. Vietnam – Study on tectonic and sedimentary basins in northern Vietnam and 

on continental shelf and coastal sediments and sedimentation 
  

During the last ten years there has been continuous cooperation between geologists 
from Poland and Vietnam focused on the Red River and Dien Bien Phu fault zones. Recently 
two (partly related) projects were run: 

• International Coop. Project (PAN&VAST): Study of fractured clasts in Northern 
Vietnam, Scientific Cooperation Program between Vietnamese Academy of Sciences & 
Technology and Polish Academy of Sciences. Co-leaders: Prof. A.K. Tokarski & Prof. 
Nguyen Trong Yem. Period 2005-2007. 
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• Polish National Project (KBN): Reconstruction of terrestrial depositional systems 
(Paleogene/Neogene) in sedimentary basins linked with strike – slip zone, Northern 
Vietnam. KBN Grant 2 P04D 04626. Leader of project: Dr. Anna Wysocka. 2004-2007. 

 
 The projects results are presented in many scientific papers. 

   
Another field of activities is related to continental shelf sediments and sedimentation 

processes. These studies are a continuation of earlier studies on the Sunda and Vietnam shelves. 
The recent studies were conducted in an area of continental shelf from Nha Trang to the Mekong 
Delta. Scientists from Poland (Jagodziński, Szczuciński from Adam Mickiewicz University in 
Poznań) are the third party in a large German – Vietnam project: “Holocene Coastal Evolution, 
Sea-Level Fluctuations, Terrigenous Sedimentation and Sediment Dynamics on the 
Continental Shelf between Mekong Delta and Nha Trang, SE Vietnam”. Within the project in 
the last three years following research cruises were conducted: April 2005 on R/V Nghien 
Cuu Bien, in May 2005 on research boat NCB-95, in April –May 2006 on German vessel R/V 
Sonne and in March-April 2007 on rented fisher boats in Mekong Delta. The study is still 
ongoing. 
  

Moreover on the basis of scientific exchange between Polish and Vietnamese 
academies of sciences several common projects were conducted in the field of coastal 
engineering (Institute of Marine Construction, PAS) and hydrodynamic modeling (Institute of 
Oceanology PAS). 
 

2.3.  Others 
 

Bilateral cooperation based on personal contacts is going on in several countries. 
Reported activities are known mainly from China: in fields of paleontology and hydrology 
(Dzik, Baliński, Gowniak, Stępień-Sałek, Sobkowiak). Also engaged in paleontological 
research is a Polish scientist (Gaździcki) in Papua New Guinea. Cooperation in some fields in 
the form of scientific exchange is supported with Japan – for instance in paleoecology.  
 
3. Proposed future activities and assistance to CCOP in support to current and future  

activities 
 
• Continuation of AMU cooperation with DMR and CCOP in the field of tsunami 

impacts. Field work is planned to monitor the state of soils, waters and preservation of 
tsunami deposits. The study will be partly done in a frame of a recently accepted project 
funded by Polish Ministry of Science: Contamination of tsunami deposits in Thailand.  
The study will extend into paleo-tsunami research, coastal evolution and marine 
geology. To improve cooperation a PhD scholarship was funded for one of the DMR 
workers to conduct studies on paleo-tsunami in Thailand. The marine part will be partly 
done in the frame of the German – Thai project: Tracing Tsunami Impacts on- and 
offshore in the Andaman Sea Region in which scientists from Poland are also working. 

• Organization of international conference by Adam Mickiewicz University in Poznań and 
CCOP. The conference entitled Environmental Impacts of Tsunami will take place in 
Poznań, Poland on 25-28, September, 2008. More details on www.tsunami.amu.edu.pl . 

• The German – Vietnamese project “Holocene Coastal Evolution, Sea-Level 
Fluctuations, Terrigenous Sedimentation and Sediment Dynamics on the Continental 
Shelf between Mekong Delta and Nha Trang, SE Vietnam” with Polish participants is 
going to be in its final phase with the last field campaign.  
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• A new project has been submitted to Ministry of Foreign Affairs (Poland) for 
interdisciplinary studies in the Mekong Delta with partners from Vietnam – university in 
Ho Chi Minh and Poland: Institute of Oceanology and Institute of Marine Construction, 
Polish Academy of Sciences, and Adam Mickiewicz University. 

• New project on Jurassic evolution of Tibet between Dr. Ewa Głowniak (Faculty of 
Geology of the University of Warsaw) and Prof. Dr. Jarun Yin China (University of 
Geosciences, Beijing). 

 
4. Reports/publications of technical activities for dissemination to CCOP Member  
 Countries including contributions to GRID-Net 
 
Books: 
Jagodziński R., 2005: Petrography and geochemistry of surface sediments from Sunda and 

Vietnamese shelves (South China Sea).   Wydawnictwo Naukowe UAM: pp 144. 
 
Scientific papers: 
Anczkiewicz, R., Viola, G., Muntener, O., Thirlwall, M.F., Villa, I.M., Cuong, N.Q., 2007. 

Structure and shearing conditions in the Day Nui Con Voi massif: Implications for the 
evolution of the Red River shear zone in northern Vietnam. Tectonics, 26: 
doi10.1029/2006TC001972. 

Szczuciński, W., Niedzielski, P., Kozak, L., Frankowski, M., Zioła, A., Lorenc, S., 2007: 
Effects of rainy season on mobilization of contaminants from tsunami deposits left in 
coastal zone of Thailand by the 26 December 2004 tsunami. Environmental Geology 
53:253-264.  

Boszke, L., Kowalski, A., Szczuciński, W., Rachlewicz, G., Lorenc, S., Siepak, J., 2006: 
Assessment of mercury mobility and bioavailability by fractionation method in sediments 
from coastal zone inundated by the 26 December 2004 tsunami in Thailand. 
Environmental Geology 51:527-536.  

Nowak, I., Żelaźniewicz, A., Tran, H.T., 2006. Geochemistry and geodynamic significance of 
mafic rocks in the Dai Nui Con Voi Massif of the Red River Shear Zone, NW Vietnam. 
Mineralogia Polonica, Special Papers, 29: 176-179. 

Koszowska, E., Wolska, A., Zuchiewicz, W., Cuong, N.Q., Pecskay, Z., 2006. Crustal 
Contamination of Late Neogen Basalts in the Dien Bien Phu Basin, NW Vietnam: Some 
insights from petrological and geochronological studies. Journal of Asian Earth Sciences 
29 (2007): 1-17. 

Kotwicki, L., Szczuciński, W., 2006: Meiofauna assemblages and sediment characteristic of 
sandy beaches on the west coast of Thailand after the 2004 tsunami event. Phuket Marine 
Biological Centre Reserch Bulletin 67: 39-47. 

Szczuciński, W., Chaimanee, N., Niedzielski, P., Rachlewicz, G., Saisuttichai, D., Tepsuwan, 
T., Lorenc, S., Siepak, J., 2006: Environmental and geological impacts of the 26 
December 2004 tsunami in coastal zone of Thailand – overview of short and long-term 
effects. Polish Journal of Environmental Studies 15(5): 793-810.  

Yem, N.T., Cuong, N.Q., Zuchiewicz, W., Tokarski, A.K., 2006. Cenozoic geodynamics of 
the North Vietnam: a preliminary result of Vietnam-Poland scientific research cooperation 
program between VAST & PAS. J. Sciences of the Earth. 28 (2):280-283. 

Cuong, N.Q., Zuchiewicz, W., Huyen, N.X., Pha, P.D., 2005. Đặc điểm địa mạo kiến tạo Đới 
đứt gãy Điện Biên – Lai Châu. Morphotectonic characters of the Dien Bien-Lai Chau fault 
zone.T/c KH-KT Mỏ-Địa chất [Scientific-Technical Journal of Mining and Geology], 11 
(7): 8-18. Hanoi University of Mining and Geology, Ha Noi 
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Koszowska, E., Wolska, A., Cuong, N.Q., Zuchiewicz, W., 2005. Thach hoc va dia hoa Bazan 
Neogen muon, vung trung Dien Bien Phu. Petrography and Geochemistry of Late 
Neogene basalt in Dien Bien Phu basin. Tap chi Dia chat va Khoang san [Geology and 
Mineral Resources], 9: 196-207, Ha Noi. 

Szczuciński, W., Jagodziński, R., Nguyen Trung Thanh, Kubicki, A., Stattegger, K., 2005: 
Sediment dynamics and hydrodynamics during low river discharge conditions in Nha 
Trang Bay, Vietnam.   Meyniana, 57: 117-132. 

Szczuciński, W., Niedzielski, P., Rachlewicz, G., Sobczyński, T., Zioła, A., Kowalski, A., 
Lorenc, S., Siepak, J., 2005: Contamination of tsunami sediments in a coastal zone 
inundated by the 26 December 2004 tsunami in Thailand. Environmental Geology 49: 
321-331.  

Wysocka, A., Świerczewska, 2005. Tectonically-controlled sedimentation of Cenozoic 
deposits from selected basins along the Vietnamese segment of the Red River Fault Zone. 
Acta Geologica Polonica, 55: 131-145, Warszawa. 

Żelaźniewicz, A., Tran, H.T., Fanning, M., 2005. Continental extrusion along the Red River 
Shear Zone, NW Vietnam: New structural and geochronological data. GeoLines, 19: 121-
122, Prague. 

 
Unpublished reports:  
Szczuciński, W., Chaimanee, N., Jagodziński, R., Kokociński, M., Ruamtum, S., Saisuttichai, 

D., Sungeon, P., Szczucińska, A., Tepsuwan, T., Yawsangratt, S., 2007: Post-Tsunami 
Field Survey Report Part IV. Field survey on assessment of tsunami long-term effects and 
pilot stud paleotsunami survey. 29.01-08.02.2007, Bangkok, 19 pp. 

Szczuciński, W., Niedzielski, P., Saisuttichai, D., Tepsuwan, T., Chaimanee, N., 2006: Post-
tsunami field survey report, part III. Field survey on assessment of longterm effects and 
pilot offshore survey, Ao Patong region (Kho Phuket), Khao Lak to Kho Koh Khao, 
Southern Thailand. 29.01 - 08.02.2006, Phuket - Poznań, 17 pp. 

Szczuciński, W., Kotwicki, L., Niedzielski, P., Rachlewicz, G., Saisuttichai, D., Sobczyński, 
T., Tepsuwan, T., Jagodziński,R., Kowalski, A., Lorenc, S., Siepak, J., Tatong, T., Zioła, 
A., Dobrowolski K., 2005: Assessment of the Tsunami Wave Impact on Coastal Zone, 
part II- analytical work, Southern Thailand, (from Khao Lak to Kho Koh Khao and Ao 
Patong), Poznań, 56pp. 

Rachlewicz, G., Szczuciński, W., Tepsuwan, T., Saisuttichai, D. & Tatong, T., 2005: Post-
tsunami field survey report (Preliminary version) - Ao Patong region (Kho Phuket), Khao 
Lak, Kho Koh Khao, Southern Thailand, 03.02 – 20.02. 2005, Bangkok, 56 pp. 

 
5.  Others 

 
A project related to previous studies in Vietnam to be realized on Laos territory has 

been submitted for funding: 

• Polish National Project (MNiI):  Morphotectonic properties, young Cenozoic Geology and 
seismic risk assessment of the Laotian segment of Dien Bien Phu fault zone. KBN Grant 
(submitted), 2006-2008. Leaders of project: Prof. A. K. Tokarski, Dr. Thongphat Inthavong 
& Prof. Nguyen Trong Yem. 2006-2008.  
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: SWEDEN Period: 1 July 2006 – 30 June 2007 
 
 
1. Summary 

 
See below. 
 

2. Review of current technical activities and geoscience programmes in the CCOP 
Region (Multilateral or Bilateral) 

 
SIDA, Swedish International Development Cooperation Agency, is performing most 

international activities from Swedish part also towards the CCOP region and they are mainly 
bilateral. As a matter of fact, fewer countries in the CCOP-region have from SIDA´s point of 
view been the subject for activities in recent years. SGU itself has at this moment no special 
activities in the CCOP-region. However, there is an interest in further cooperation. Of those 
projects going on it is difficult to evaluate which projects are mainly geoscientific, and for this 
reason no list is attached.  
 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 

The reports delivered in earlier years concern projects carried out by SIDA. The SIDA 
activities are as usual changing year by year and will be considered in the coming years in the 
CCOP region although Africa is likely to be paid more and more attention.  

 
SGU considers the CCOP activities as important from the point of view of co-working 

and co-operation. The mutual exchange of information is highly desirable and valuable. SGU 
is willing to return to this question for further development of ideas concerning these 
activities which may be of value for all involved parties.       
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: UNITED KINGDOM Period: 1 July 2006 – 30 June 2007 
 
 
1. Summary 

 
The major focus of BGS’s international activity has been in Africa, Asia and the 

Middle East. International activities included projects in Afghanistan, China, Papua New 
Guinea, Ethiopia, Ghana, Madagascar, Mali, Niger, Mozambique, Montserrat and elsewhere. 
For most of these projects the main focus is institutional strengthening through geological 
mapping, natural resource exploration, natural hazard mitigation and data management, but all 
place a great emphasis on training and knowledge transfer. These projects are externally 
funded by clients such as the European Union, the World Bank and the UK Department for 
International Development. During the course of 2006 we published the final outputs 
(geological maps, sheet explanations and reports) from a major geological mapping project in 
the United Arab Emirates.  

 
In July 2006 Dr. John Ludden succeeded Dr. David Falvey as the new Executive 

Director of the BGS. Proposals for significant organisational restructuring have been 
developed over the course of the reporting year with the aim, amongst other things, of 
strengthening international collaboration. 

 
2. Review of current technical activities and geoscience programmes in the CCOP 

Region (Multilateral or Bilateral) 
 

From September 2006 to March 2007 the BGS undertook a small project in Inner 
Mongolia, China, funded by AusAID under its Alxa League Environmental Rehabilitation 
and Management Project (ALERMP). A sub-component of this project involved an 
assessment of groundwater degradation at Chahaerton oasis in Alxa League. Previous 
investigations at the nearby oasis of Yao Ba had revealed over-abstraction of groundwater and 
deteriorating water quality. As a result of these findings the management of agriculture in 
Chahaertan became one of the focuses of the ALERMP. BGS was commissioned to carry out 
an assessment of groundwater resource sustainability in Chahaertan, to establish procedures 
for groundwater management, and to provide relevant training to water resource staff in the 
Alxa League. Our findings indicate that the abstraction of groundwater from the Chahaertan 
oasis at current rates is unsustainable, and that agricultural practices in the oasis are leading to 
severe degradation of groundwater quality. Individual wells are expected to show declining 
yields within 20 to 30 years unless managed effectively. A report was submitted on the status 
of ground-water resources at Chahaertan and recommendations made for management 
strategies. 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th



Proceedings of the 44th CCOP Annual Session 368  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
Measuring water level and flow rate at a production 
well in Chahaertan oasis, Inner Mongolia 
 

Sampling groundwater from a well outlet pipe to 
an irrigation pond, showing the contrast between 
sandy un-irrigated soil in the foreground and 
irrigated sunflower and maize fields behind 

 
In April 2006 BGS, in partnership with Deutsche Montan Technologie (DMT) and the 

South African Council for Geoscience (CGS), began work on a major five-year project to 
provide the Papua New Guinea Department of Mining with a modern and comprehensive set 
of geological/geochemical maps and digital data covering potential mineral-resource areas in 
the central Highlands. The project is being financed by the European Development Fund 
under its SYSMIN funding arrangement, and is one component of a larger Mining Sector 
Support Programme (MSSP). 

 
 
The principal outputs and activities will include: 

• Production of 24 geological maps at 1:100k scale (digital and printed) 
• Production of 24 geochemical maps at 1:100k scale (digital) 
• Production of 24 mineralogical maps at 1:100k scale (digital) 
• Production of three 1:250k metallogenic maps (digital) highlighting prospective areas 
• Training of PNG geologists, through on the job field training and in specific thematic 

skills to produce a national cadre of some 20 geologists trained in multi-thematic mapping 
• Assist with setting up and implementing co-operation agreements with European 

academic institutions 
• Improve the standard tools and equipment for the PNG Geological Survey, including 

setting up a thin-section laboratory with capability for separating heavy minerals, and 
improved curation of rock storage 
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The BGS ‘Edinburgh Anisotropy Project’ (which has been running since 1988) 
continued its programme of collaborative research, training and technology transfer with 
petroleum organisations in China. The research primarily involves the application of seismic 
anisotropy to obtain information on the internal structure of hydrocarbon reservoirs. During 
the reporting year BGS pursued collaborative research with the China National Petroleum 
Corporation (CNPC), PetroChina Daqing Oilfield Ltd, and Sinopec Sichuan Southwest Oil & 
Gas Ltd. 

 
Research has continued into assessing the origins of the December 2004 Indian Ocean 

tsunami, leading to the publication of two journal articles during the reporting year. 
 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 
Future cooperative activities by the BGS will continue to be largely dependent on the 

availability of funding from external sources. However, under its new Executive Director, 
John Ludden, the BGS is currently in the process of re-defining its work programme in line 
with a new science strategy that has been developed by our parent body, the Natural 
Environment Research Council (NERC). In this context it is hoped that funding may become 
available for enhanced cooperation between the BGS and other national geological surveys.  

 
The BGS will be hosting a meeting of the Commonwealth Heads of Geological 

Surveys in February 2008, which should include CCOP Member delegates from Malaysia and 
Papua New Guinea. 

 
4. Reports/publications of technical activities for dissemination to CCOP Member 

Countries including contributions to GRID-Net  
 
Appleton, J. D., Weeks, J. M., Calvez, J. P. S. & Beinhoff, C. 2006. Impacts of mercury 

contaminated waste on soil quality, crops, bivalves and fish in the Naboc River area, 
Mindanao, Philippines. Science of the Total Environment, 354, 198-211. 

Chen, S., Li, X. Y., Sun, X., Dai, H. & Jiang, P. 2007. PP and PS response from volcanic gas 
reservoirs. First Break, 25 (April), 57-64. (Application to Daqing Oilfield, NE China) 

Henstock, T., McNeill, L. & Tappin, D. 2006. Seafloor morphology of the Sumatran 
earthquake subduction zone: surface rupture during megathrust earthquakes? Geology, 
34 (6), 485-488. 

Ó Dochartaigh, B. É. & MacDonald, A. M. 2006. Groundwater degradation in the 
Chahaertan oasis, Alxa League, Inner Mongolia. British Geological Survey 
Commissioned Report, CR/06/220N, 69 pp. 

Loke, M. H., Chambers, J. E. & Ogilvy, R. D. 2006. Inversion of 2D spectral induced 
polarization imaging data. Geophysical Prospecting, 54 (3), 287-301. (Research 
undertaken in collaboration with Universiti Sains Malaysia) 

Tappin, D. 2006. Learning from the tsunami.  Earthwise, 23, 34-34. 
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ANNUAL COOPERATING COUNTRY REPORT 
 

Country: U.S.A Period: 1 July 2006 – 30 June 2007 
 

 
1. Summary 

USA technical activities with CCOP included a continuation of Sea Grant (NOAA) 
collaboration with Member Countries, planning for the final release of the report on the 
CCOP-USGS Quantitative Mineral Resource Assessment of SE Asia, and various bilateral 
activities under the Geohazards Programme, including earthquake, volcano, and tsunami 
hazards. Texas A & M University continued its Fellowship program with CCOP Member 
Countries. 

 
 

2. Review of current technical activities and geoscience programmes in the CCOP 
Region (Multilateral or Bilateral) 

 
Sea Grant International 2007:  In 2007, NOAA and Sea Grant continued to engage in 
helping South Korea and Indonesia develop Sea Grant-like programs. The programs in both 
countries continued to expand in 2007. Indonesia's Sea Partnership (SPP) now extends to all 
33 provinces and Korea Sea Grant Program (KSGP) added a third consortium. Both SPP and 
KSGP are sending staff to participate in Sea Grant's biannual meeting in San Diego. There 
will be five SPP fellows visiting the US in November 2007 to tour Sea Grant programs and to 
develop partner or sister-school relationship. Reciprocal visits from those U.S. Sea Grant 
programs to their Indonesian counterparts will occur in 2008. Staff from California Sea Grant 
will visit Korea later in the Fall of 2007 to continue working on collaborative projects with 
their sister-schools. 
 
Energy Programme:   A consortium composed of USGS, Canada, Germany, Japan, China 
and India continue to study gas hydrates and the techniques for identification, assessment, 
recovery methods, and environmental implications. USGS is willing to provide instructors for 
a gas hydrates workshop for CCOP Member Countries. 

 
USGS continues to work bilaterally with several CCOP Member Countries on Coal 

Bed Methane, most recently the Philippines. USGS is willing to provide instructors for a coal 
bed methane workshop for CCOP Member Countries. 

 
USGS continues to provide space and personnel for the Secretariat of the Circum-

Pacific Council and helped organize the "International Symposium on Circum-Pacific 
Petroleum and Alternative Energy Resources" hosted by the Chinese Petroleum Society in 
Beijing from October 16-18, 2007. 
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Minerals Programme:  The CCOP-USGS Global Mineral Resource Assessment Project 
(GMRAP) is part of a 5-year initiative to assess the identified and undiscovered non-fuel 
mineral resources of the world. A series of workshops and seminars have been conducted 
between 2003 and 2007. The following activities were undertaken during the reporting period. 

 
After the 3rd CCOP-USGS-CGS Workshop on Quantitative Mineral Resource 

Assessment of SE Asia, and Joint Seminar with the NE Asia Region of GMRAP, 21-25 
February, 2005, Kunming, China, the Copper assessment was finalized and assessment of 
deposit models for PGE, Potash, Ni-laterite, and Sn-W were discussed. Steve Peters, USGS 
Coordinator for SE Asia, visited CCOP headquarters in August 2007, and met with Director 
Chun and Dr. Minh and planned for the final workshop to be held during the CCOP 2008 
Annual Meeting. 
 
Geohazards Programme:  The USGS Volcano Disaster Assistance Project (VDAP), with 
USAID/Office of Foreign Disaster Assistance (OFDA) funding, continued to provide 
technical assistance to the Philippines Institute of Volcanology and Seismology (PhilVocs), 
the Center of Volcanology and Geological Hazard Mitigation (CVGHM) in Indonesia, and the 
Port Moresby Geophysical Observatory and Rabaul Volcano Observatory (RVO) in Papua 
New Guinea. In Indonesia VDAP worked with Indonesian experts to install new volcano 
monitoring equipment and provided seismic monitoring equipment to CVGHM in response to 
heightened volcano activity at the Gamkonora volcano in July 2007 and at the Karangetang 
volcano in September 2007. VDAP provided assistance for Philippine volcanologists to 
monitor gas emissions from volcanoes, and provided remote assistance to RVO in Papua New 
Guinea for volcano-related earthquakes in the Sulu Range. 

 
In September 2007, USGS and Indonesian colleagues met, discussed and visited the 

site of an active and ongoing "mud extrusion" on the east end of Java, near Surabaya. This 
mud extrusion is related to oil and gas drilling and has now covered an area of approximately 
10 square kilometer and displaced about 30,000 people. 

 
USGS earthquake specialists continue to conduct workshops in the Southeast Asia and 

South Asia related to tsunami and earthquake hazards. These workshops are supported by 
USAID funding. 

 

3. Proposed future activities and assistance to CCOP in support to current and future 
activities 

 
CCOP-Texas A and M University (TAMU) Fellowship Program: 

 
This Fellowship is a cooperative programme between CCOP and the Texas A & M 

University in the USA. Under this programme TAMU will provide graduate education 
fellowships to outstanding government and industry personnel from the CCOP Member 
Countries. In addition to the educational aspects, the program hopes to develop joint research 
projects between TAMU faculty and scientists and agencies in the CCOP Member Countries. 
USGS will continue to move toward completion of the joint CCOP-USGS Quantitative 
Mineral Resource Assessment of SE Asia project. In addition, USGS will continue to invite 
and involve CCOP Member Countries in "Seismic Analysis Workshops" that are given 
annually within the South and Southeast Asia regions. 
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BACKGROUND

ESTABLISHMENT OF ASEAN

On the 8th of August 1967, Indonesia, Malaysia, the Philippines, 
Singapore, and Thailand signed The Bangkok Declaration in Bangkok, 
Thailand to mark the establishment of the Association of South East 
Asian Nations (ASEAN).

The Declaration underlined a basic approach to regionalism and 
cooperation under the following guidelines for:

• Joint endeavors in the spirit of equality and partnership
• Promotion of collaboration and mutual assistance on matters of common 

interest and utilization of their agricultural and industrial resources
• Promotion of South East Asian studies
• Maintenance of close and beneficial cooperation with existing 

international and regional
organizations with similar aims and purposes

 
 
 
 
 
 

                  

BACKGROUND

THE DEVELOPMENT OF THE NATIONAL PETROLEUM 
INDUSTRY IN ASEAN MEMBER COUNTRIES

Within the  ASEAN Member Countries, the National Oil and 
Gas Companies took charge of petroleum matters and exercised 
on behalf of their respective governments, the implementation 
of their sovereign right to hydrocarbon resources

PERTAMINA of Indonesia was established in 1957. 
Singapore established the Singapore Petroleum Company (SPC) 
in 1969. Philippines established the Philippines National Oil 
Company (PNOC) in 1973,  PETRONAS of Malaysia in 1974, 
PetroVietnam of Vietnam in 1975, Petroleum Authority of 
Thailand (PTT) in 1978, and the Petroleum Unit of Brunei 
Darussalam in 1982 (PetroleumBRUNEI).

 
 
 
 
 
 
 
 



Proceedings of the 44th CCOP Annual Session 379  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

                  

BACKGROUND

ESTABLISHMENT OF THE ASEAN COUNCIL ON PETROLEUM 
(ASCOPE)

On October 15, 1975 under ASCOPE Declaration by five founding members 
i.e Indonesia, Malaysia, the Philippines, Singapore, and Thailand as an       
instrument for regional cooperation on petroleum and energy matters on the 
followings:

•Promotion of active collaboration and mutual assistance in the 
development of petroleum resources in the region through joint 
endeavors in the spirit of equality and partnership
•Collaboration in the efficient utilization of petroleum
•Providing mutual assistance in personnel training and the use of
research facilities and services in all phases of the petroleum industry
•Facilitating exchange of information
•Holding of Conferences and Seminars
•Maintenance of close cooperation with existing international and
regional organizations with similar aims and purposes.
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MEMBERS OF ASCOPE COUNCIL: THE HIGHEST AUTHORITY
Haji Ja’afar Bin Haji Awang Bakar of Brunei Darussalam
Chief Executive Officer, Brunei National Petroleum Company Sendirian Berhad (PetroleumBRUNEI)

H.E. Mr Sok An of Cambodia
Deputy Prime Minister and Chairman of the Cambodian National Petroleum Authority

Pak Ari Soemarno of Indonesia
President Director and CEO of PT PERTAMINA (PERSERO)

H.E. Mr Huomphone Bulyaphol of Lao PDR
Director General, Ministery of Energy and Mines

Yang Berbahagia Tan Sri Dato Sri  Mohd Hassan Marican of Malaysia
President and Chief Executive of PETRONAS

U Myint Tay of the Union of Myanmar 
Managing  Director of the Myanma Oil and Gas Enterprise (MOGE)

Mr Antonio M Caillao of the Philippines
President and Chief Executive Officer of the Philippine National Oil Company

Mr Choo Chiau Beng of Singapore
Chairman of Singapore Petroleum Company Limited (SPC)

Mr Prasert Bunsumpun of Thailand
President of PTT Public Company Limited (PTT)

Dr Tran Ngoc Canh of the Socialist Republic of Vietnam
President and CEO of PetroVietnam  
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COOPERATION WITH CCOP

The geo-resources and geo-information sectors of CCOP has 
long tradition of cooperation with  the E&P Business 
Development Committee in ASCOPE.

Some ASCOPE Member Countries are also Members of CCOP, 
and as such cooperation is natural.

As to date, as a team, CCOP, PETRAD and ASCOPE have 
organized and managed 147 Seminars, Workshops and 
Conferences which have benefited 5573 participants from East 
and Southeast Asia.

 
 
 
 
 
 

                  

AREAS OF CURRENT AND FUTURE COOPERATON

1. Petroleum Policy and Management (PPM)

2. Post-PPM Projects

3. Institutional Capacity Building in CCOP Countries 
Phase 1 Project(ICB-CCOP-1) 
Phase 2 Project(ICB-CCOP-2)
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PETROLEUM POLICY AND MANAGEMENT (PPM)

Up to August 2007, some of the accomplishments of the PPM 
Projects undertaken by member countries and CCOP are:

•4 Case Studies
•4 Post-PPM Bridging Activities
•19 Workshops and 9 Seminars
•19 Expert Visits
•1 Special Training Course for Cambodia 
•IT Equipment and Training for Cambodia
•IT (Software - use of GeoX) Maintenance

ASCOPE attendance in PPM Projects totalled 1200 participants  
representing 22%.

 
 
 
 
 
 

                  

POST-PPM BRIDGING ACTIVITIES

ASCOPE members continue to participate in:
•EPPM Coordinators Forum, 12-13 October 2006, Bangkok

•Workshop on the Practice of Knowledge Management (PKM): a 
journey to competitive advantage, 7-10 May 2007, Thailand

•Opportunities for the upstream petroleum sector of CCOP 
Member Countries under the Clean Development Mechanism 
(CDM) of the Kyoto Protocol, 29 May – 1 June 2007, Thailand

•Development of a natural gas resources metadata for CCOP, 18-21 
June 2007, China

•CCOP EPPM future programmes
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PARTICIPATION IN ICB-CCOP-1 PROJECTS TO 
ASSESS COUNTRY HYDROCARBON POTENTIALS

PROJECT COMPONENTS TO DATE

• 2 Case Studies 

• 4 Workshops & 1 Working Meeting

• 6 Technical Training Courses & Expert Visits

• 5 Dissemination Seminars (Scheduled for Q4, 2007)

•Technology Transfer (IES Modelling Software licences)

 
 
 
 
 
 

                  

2 area of concerns were highlighted at the 25th ASEAN 
Energy Ministers Meeting in August 2007, Singapore:

• To address and manage high carbon dioxide gas 
fields eg East Natuna (identified as a major source of 
supply to the Trans ASEAN Gas Pipeline Project)

• Explore Coal Bed Methane (CBM) as potential supply 
to complement high gas demand in the region.

POTENTIAL ICB-CCOP-2 PROJECTS
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Proposal for ICB-CCOP Project Phase 2 with 
ASCOPE (Towards Capacity Building)

1. CO2 Mapping in Member Countries
2. Deepwater E&P Technology
3. High Temperature &  High Pressure
4. Fractured Basement Reservoir
5. Thin sand reservoir
6. Low cost (slim hole) drilling technology
7. CBM
8. Gas Hydrate 

ICB-CCOP-2 PROJECTS
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ANNUAL COOPERATING ORGANIZATION REPORT 
 

Organization: CPC Period: -- 
 
 
 
Circum Pacific Council Annual Directors’ Meeting 
 

The Circum Pacific Council Directors’ Meeting for 2007 was held in April, in 
Morelia, Mexico.  CCOP Honorary Adviser, Dr. Y. Shimazaki attended the meeting.  Dr. 
Shimazaki also presented the CPC Asia report at the Meeting. 
 
 
International Symposium on  
“Circum Pacific Petroleum, Alternative and New Energy Resources” 
 

The Circum Pacific Council, in cooperation with the China Petroleum Society jointly 
organized the International Symposium on “Circum Pacific Petroleum, Alternative and New 
Energy Resources”.  The Symposium was held in Beijing, 16-18 October 2007. CCOP 
Honorary Adviser, Dr. Y Shimazaki, CCOP T/S Director, Dr. Hee-Young Chun, CCOP T/S 
Georesources Sector Manager, Dr. Nguyen Hong Minh, ICB CCOP 1 Project Coordinator, 
Mr. Liu Liqun, and Mr. Chen Shick Pei, CCOP Honorary Advisor attended the Symposium.  
A paper entitled “Geo-energy of CCOP: Challenges and Opportunities” was presented by 
CCOP T/S at the meeting.  
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ANNUAL COOPERATING ORGANIZATION REPORT 
 

Organization: ICOGS Period: -- 
 
 
Towards the International Consortium of Geological Surveys 
(ICOGS)    

Concept note for discussion in preparation of the ICOGS Business Meeting at the 33rd 
International Geological Congress, Oslo, August 2008. 
 
Prepared by: Arne Bjorlykke, Chair of the IGC33 Organising Committee and Patrice 
Christmann, Secretary General of EuroGeoSurveys 
 
Draft 2 - Circulated 20/10/07 
 
This concept note is addressed to the Directors of regional geological organisations and to the 
Directors of national geological survey organizations of those regions where no regional 
organizations exist. 
 
Its purpose is: 

- to invite you to comment and make suggestions; 
- to invite you to appoint a representative of your region1 to the Statute Committee; 
- to prepare for the ICOGS meeting to be held at IGC33 in Oslo, in August 2008. It 

recalls the work on developing the ICOGS so far, outlines the possible scope for 
further development of the ICOGS concept, outlining some tentative objectives for 
ICOGS and a possible roadmap up to IGC33. 

Please provide your comments on this paper and your suggestions not later than December 
31st 2007. Preferably include your comments and suggestions in the text, using the “track 
changes” mode of Word 
 
The International Consortium of Geological surveys has so far been an informal organization 
of international geological survey organisations mainly responsible for a symposium every 
four-years at the IGC-meeting. The main task has been to be a platform for exchange of 
information between the surveys organizations.  
 
This memo is intended to trigger a discussion between the Directors of the geological survey 
organisations of the world, and – where existing – the Directors of their Regional 
Organisations to prepare for the next ICOGS Business Meeting, to take place in Oslo, in 

                                                 
1 A tentative list of regions  and of the countries in these regions is appended hereto (Appendix 2 > ONLY A 
LIST OF THE WORLD REGIONS IS TENTATIVELY INCLUDED WITH THIS  VERSION) 
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August 2006, at IGC33. This memo elaborates on the conclusions of the ICOGS Business 
Meeting that took place in Florence, Italy in August 2004 at IGC32 (attached as Annex 1).  
At this the participants decided to set-up a working group to outline the future direction of 
ICOGS. This paper builds further on this, proposing questions and thoughts (Why do we need 
an ICOGS?  How can it work?) for comment and discussion. These latter should be sent by e-
mail to: 

- Arne Bjorlykke (Arne.Bjorlykke@ngu.no) 
- Patrice Christmann (p.christmann@eurogeosurveys.org) not later than 

31 November, 2007.      
         

An ICOGS partner business meeting will take place at IGC33 in Oslo next year, where we 
hope to have reached the stage where ICOGS will turn form a concept into an operational 
reality. You are kindly invited to participate in this meeting, which should bring together the 
Directors of the worlds Geological Surveys and/or the leaders of their regional organizations. 
Once we will have received your comments on this memorandum, we will organize the 
business meeting with you. 
 
Why do we need  an ICOGS? 
 
With 9 billion people on Earth by 2050 and persistent huge gaps in the intensities of natural 
resources use between the richer and the poorer communities, but with everyone dreaming of 
enjoying lifestyles similar to those of the better off, the demand for natural resources will rise 
exponentially. Geological2 resources are already in enormous demand, and that demand is 
likely to grow unless some deep, worldwide recession occurs. 
 
We see an increasing globalization also in Earth science, and a growing demand for global 
Geographic Information databases and geological models. The BGS OneGeology initiative 
for the production of a 1:1 million digital map of the world is one important step in that 
direction. We also see the need for similar global thematic databases on fossil fuels, mineral 
resources, groundwater, natural hazards, or paleoclimate. ICOGS could play an important part 
in bridging the gap between map and database owners (eg. Geological Surveys), on one hand, 
and users of global knowledge and data (Industry, UNESCO and other UN organizations, 
bilateral and multilateral donors), on the other.  
 
The development of global databases needs contributions from all countries and the 
participation of all Geological Surveys. Their development requires that multilingual 
interoperability between our digital data and information assets is developed, and also 
between these and those thematic digital Geographic Information assets held by other 
geographic information communities of practice. This becomes a possibility thanks to the 
work carried out by the IUGS working groups on (1) interoperability and (2) on the 
development of multilingual thesauri. ICOGS may represent geological survey organisations 
at the global scale and develop into an umbrella organization promoting their interests at the 
global level. 
 
Earth Observation is a domain of rapidly growing significance, whose importance has been 
fully acknowledged at the 2002 Johannesburg World Summit on Sustainable Development 

                                                 
2 Geology and geological used throughout this document mean relate to the data, information and knowledge on 
the Earth’s subsurface nature, structure, dynamics and history as well as on the related resources (georesources) 
and hazards (geohazards) 
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(See the UN WSSD Implementation Plan: http://www.un.org/jsummit/html/documents/ 
summit_docs/2309_planfinal.htm). One very important implementation component that 
developed downstream is the Global Earth Observation System of Systems programme and its 
10 years implementation programme (GEOSS, 2005-2014, website: 
www.earthobservations.org). This programme, based on voluntary initiatives, is currently 
hosted by the UN World Meteorological Organisation in Geneva, is supported by 71 countries 
and 46 participating organizations. It aims at developing a System of Systems for the 
integrated Earth Observation needed to address the issues related to 9 Societal Benefit Areas: 
 

• Reducing loss of life and property from natural and human-induced disasters. 
• Understanding environmental factors affecting human health and well-being. 
• Improving management of energy resources. 
• Understanding, assessing, predicting, mitigating, and adapting to climate variability 

and change. 
• Improving water resource management through better understanding of the water 

cycle. 
• Improving weather information, forecasting and warning. 
• Improving the management and protection of terrestrial, coastal and marine 

ecosystems. 
• Supporting sustainable agriculture and combating desertification. 
• Understanding, monitoring and conserving biodiversity. 

 
(Please note the absence of mineral resources) 
 
EuroGeoSurveys so far is the only regional representative of geological survey organisations 
and of geology in general in this programme that is widely driven by other Earth Observations 
communities of practice such as space and meteorological communities that have 
international set-ups in which geology is lacking. 
In the competition for political support and for budgets there is a growing risk of seeing see 
geology ignored although it has a role and a societal utility that is highly complementary to 
other strands of Earth Observation. There is a need to effectively document and communicate 
this utility and to have the voice of geology heard in international fora and to gain support 
from political bodies and donors. 

While IUGS internationally represents geological sciences, Geological Surveys, which 
represent a broad geoscience knowledge base, are lacking a common international voice to 
foster better understanding of the role of geological surveys. 

Building on the capacities of its members ICOGS, if given a clear remit, and if supported by 
regional constituencies3 where these exist, or by individual surveys in other regions, could 
have the following goals at the broad international level: 
                                                 
3 Some regions already have regional geological surveys organizations that could play an important role in 
support to ICOGS, in addition to the geological survey organizations from countries where no regional 
organization exist. Regional organizations are:  Africa (Organisation of African Geological Surveys – OAGS); 
East and South-East Asia (Coordinating Committee for Geoscience Programmes in East and Southeast Asia  - 
CCOP); Europe (EuroGeoSurveys); Latin America (ASOCIACIÓN DE SERVICIOS DE GEOLOGÍA Y 
MINERÍA IBEROAMERICANOS – ASGMI); the Pacific Islands (the Pacific Islands Applied Geoscience 
Commission – SOPAC). This draft is addressed to them and to all the Geological Surveys known to 
EuroGeoSurveys . 



Proceedings of the 44th CCOP Annual Session 394  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

• Serve as platform for the exchange of information between Geological Surveys, and  
their regional organizations, on issues of relevance to their strategies; 

• Identify and discuss issues of common interest to Geological Survey organisations and  
develop a strategy to address these issues; 

• Document the costs and benefits of public geology, to develop economic and 
sustainable development arguments; 

• Document and communicate, especially with donors (World Bank, EU and global 
prescribers, such as the UN, private sector foundations),  the role and benefits  of 
Geological Survey organisations to society and to sustainable development in order to 
seek   better integration of public geology into policy-making, donor’s programmes 
and international programmes ( GEOSS, UN Scientific Panel on Resource-efficiency 
and the Environment (Resource Panel4)  

• Develop statistics and benchmarking on global Geological Survey organisations and 
their activities 

• Contribute to the development of accessibility, interoperability and re-use of existing 
public digital geological data to complement and coordinate with existing 
developments such as GEOSS, the development of GeoSciML and the Multilingual 
Thesaurus by IUGS or the implementation of the European Spatial Data 
Infrastructure (INSPIRE);  

• Develop a single-entry point to the global Geological Survey organisations (Web 
portal); 

• Promote and obtain support to institutional strengthening and capacity building in 
developing countries 

• Reflect on and contribute to actions for the inclusion of geology and natural resources 
knowledge in education curricula 

• Coordinate with IUGS and other global scientific bodies 
• Assess the feasibility to develop towards an international organization under the UN 

System such as the World Meteorological Organisation 
 

How can it work?  
 
The ICOGS concept and its development needs further work in order to reach some decisions 
at IGC33 and, even better, some practical commitments towards its effective implementation. 
A first step is to develop a consensus on the organisation’s purpose and objectives.  
 
One possibility is to formalize the present practice with a plenary meeting every four years, 
coupled with the IGC, bringing together the Geological Survey organizations’ Directors. In 
between, yearly meetings of the Directors or Secretaries General of the Regional Geological 
Organisations could be a practical way to steer the ICOGS development. The Directors of the 
national Geological Survey organisations of those regions that are not part of a formal 
regional association would be invited to appoint a regional representative to these yearly 
meetings. 
 
Every Geological Survey organization may be a member of ICOGS, as well as their regional 
associations. During the plenary, both business meetings and symposia of common interest 
between the Surveys, will be arranged. 

                                                 
4 Website : http://www.uneptie.org/pc/sustain/initiatives/resourcepanel/index.htm 
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ICOGS will only be a meaningful initiative if it is broadly supported, and if some qualified 
human resources and material resources become available to make it operational. These 
resources should be pledged by Geological Survey organisations and their regional 
associations, to safeguard ICOGS from external pressures. Co-funding from public donors 
could be sought but it is uncertain at this stage whether this can be obtained. 
 
In order to keep the structure simple and manageable, ICOGS should be built with a regional 
structure. This would be greatly facilitated by the participation of existing regional 
associations/ organizations of national Geological Surveys. (see above footnote 2) For the 
parts of the world not covered by such bodies, “regions” should be defined and Surveys from 
each of those regions invited to nominate a representative. The ICOGS process should be 
moved forward even if a global coverage cannot be achieved, with the hope that the 
momentum will encourage the missing region(s) to join. 
 
The name ICOGS may need revision (World Geological Organisation?) to pave the way for 
possible future recognition of ICOGS by UN or other international bodies, and it is suggested 
to invite UNESCO and UNEP as observers to its activities.  

Roadmap until IGC33 
 
Stage 1 is to fully develop a concept (ICOGS Scope, ICOGS means and resources) on which 
there would be a broad consensus. 
 
The period remaining up to IGC33 could be used as follows: 

- November-December:  

o Circulation of this preliminary concept note to all the geological survey 
organisations of the world identified in the EuroGeoSurveys database. 

o Establish a statute-committee for the New ICOGS. 
o Launch of a Survey of the Geological Survey organisations of the World?? 
o Continuation of the compilation of the contact details database of the Geological 

Survey organisations of the World. 

- Comments and proposals on the basis of this document are to be addressed to 
EuroGeoSurveys up to 31/12/07. Designation by regional associations of national 
geological survey organizations and by regional representatives of geological survey 
organizations from those regions not represented by regional associations of one 
representative volunteering to be part of the ad-hoc ICOGS Working Group that will 
steer the process up to IGC33 (this is needed as the set-up of the ICOGS group 
designated at IGC32 in Florence needs to be reviewed due to unavailability of some of 
its members) 

- Issuance of a revised version of this document by February 2008. 

- End of February: end of the period for contributions to the survey. 

- Preparatory meeting in Brussels, March 12, 2008: drafting of the OSLO declaration 
and statutes on ICOGS, circulation to all Geological Surveys of the world. 

- Business meeting, set-up/confirmation of the ICOGS Working Group, finalization of 
the OSLO declaration and launch of Stage 2. 

- The ICOGS Symposium could be used to present the results of the survey.
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ANNEX I 

Minutes of the ICOGS (International Consortium of Geological Surveys) 
Business Meeting during the IGC, Florence 
on August 26th, 2004 
 

1. It was suggested to form a working group, which should communicate via e-mail that 
should outline the future directions of ICOGS. The working group should be 
geographically balanced. Topics should be of common interest to Geological Surveys, 
like water (suggestion Irwin Itzkowitch, David Falvey) or databank systems for data 
relevant for e.g. global change (Arne Bjørlykke). 

 
2. The members of the working group are: 

a) representatives of outgoing and incoming IGC-host country 

-Marco Amanti (Italy) 
-Arne Bjørlykke or other NGU-representative (Norway) 
 
b) representatives of countries/regions 
Irwin Itzkovich 
Assistant Deputy Minister Earth Science Sector Natural Resources  
Canada 580 Booth Street 
Ottawa, Ontario K1 A OE4 
CANADA 
Tel.: 001 6139929983  
Mai!: irwini @ nrcan.ac.ca 
 
Somsak Potsiak 
Director General 
Department of Mineral Resources D MR 2nd Floor, Building 2 
Rama VI Road, Ratchathewee Bangkok10400 
THAILAND 
Tel. +6626409470 Fax +6626409471 
Mai!: somsak@dmr.Qo.th 
 
David Falvey 
Director 
British GeologiGal Survey Kingsley Dunham Centre Keyworth 
Nottingham NG12 5 GG UNITED KINGDOM 
Tel: 00441159363226 Fax: 0044 115 936 3277 Mail: dfalvey@bgs.ac.uk 
 
Eduardo Zappettini 
Instituto de Geologia y  Recursos Minerales 
Avenida Julio A. Roca 651 
8°piso -Sector 8, 
Buenos Aires 
ARGENTINA (for South America) 
Tel.: 0054 11 4349 3131 Fax: 0054 11 4349 3171 
Mai!: ezappe@secind.mecon.aov.ar 
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Nei! Williams 
Executive Director 
Australian Geological Survey Organisation (AGSO) P.O.Box 378 
Canbarra Citiy, ACT 2601 AUSTRALIA 
Tel.: 0061 262499600 Fax: 0061 262499988 
Mail: Neil.Williams@qa.gov.au 
 
Fåtima Jussub Momade Deputy Director 
Direccao Nacional de geologia P .O.Box: 217 
Praca 25 de Junho 
Maputo 
MOZAMBIOUE 
Tel.: 002581 427122 Fax: 00258 1 429216 
Mail: geologia@zebra.uem.mz 
 
Hussein M Sabir 
Director 
Saudi Geological Survey 
P.O. Box 5414 Jeddah 
Saudi Arabia   
Tel: 00966 2 6199896 
Fax 00966 2 6199896 
Mail sabir.hm@sgs.org.sa 
(for Africa) 
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ANNEX II 
 
Tentative list of the world regions ant their countries, based on the definition used by the 
United Nations found on http://www.un.org/depts/dhl/maplib/worldregions.htm . Note all EU 
Member States are attributed to Europe, even when the UN practice is different (e.g. case of 
Cyprus) 
Region Countries 
Africa Algeria 

Angola 
Benin 
Botswana 
Burkina Faso 
Burundi 
Cameroon 
Cape Verde 
Central African Republic 
Chad 
Comoros 
Congo 
Cote d'Ivoire 
Dem. Republic of the Congo 
Djibouti 
Egypt 
Equatorial Guinea 
Eritrea 
Ethiopia 
Gabon 
Gambia 
Ghana 
Guinea 
Guinea-Bissau 
Kenya 
Lesotho 
Liberia 
Libyan Arab Jamahiriya 
Madagascar 
Malawi 
Mali 
Mauritania 
Mauritius 
Morocco 
Mozambique 
Namibia 
Niger 
Nigeria 
Rwanda 
Sao Tome and Principe 
Senegal 
Seychelles 
Sierra Leone 
Somalia 
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South Africa 
Sudan 
Swaziland 
Togo 
Tunisia 
Uganda 
United Rep. of Tanzania 
Western Sahara 
Zambia 
Zimbabwe 

Latin America Antigua and Barbuda 
Argentina 
Bahamas 
Barbados 
Belize 
Bolivia 
Brazil 
Chile 
Colombia 
Costa Rica 
Cuba 
Dominica 
Dominican Republic 
Ecuador 
El Salvador 
Grenada 
Guatemala 
Guyana 
Haiti 
Honduras 
Jamaica 
Mexico 
Nicaragua 
Panama 
Paraguay 
Peru 
Saint Kitts and Nevis 
Saint Lucia 
Saint Vincent and Grenadines. 
Suriname 
Trinidad and Tobago 
Uruguay 
Venezuela 

North America Canada 
United States of America 

South-Central Asia Afghanistan 
Bangladesh 
Bhutan 
India 
Iran (Islamic Republic of) 
Kazakhstan 



Proceedings of the 44th CCOP Annual Session 400  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

Kyrgyzstan 
Maldives 
Nepal 
Pakistan 
Sri Lanka 
Tajikistan 
Turkmenistan 
Uzbekistan 

Eastern and Southeastern Asia Brunei Darussalam 
Cambodia 
China 
Dem. People's Rep. of Korea 
Indonesia 
Japan 
Lao People's Dem. Republic 
Malaysia 
Mongolia 
Myanmar 
Philippines 
Republic of Korea 
Singapore 
Thailand 
Timor-Leste 
Viet Nam 

Western Asia Armenia 
Azerbaijan 
Bahrain 
Georgia 
Iraq 
Israel 
Jordan 
Kuwait 
Lebanon 
Oman 
Qatar 
Saudi Arabia 
Syrian Arab Republic 
Turkey 
United Arab Emirates 
Yemen 

Europe Belarus 
Albania 
Andorra 
Austria 
Belgium 
Bosnia and Herzegovina 
Bulgaria 
Croatia 
Czech Republic 
Cyprus 
Denmark 
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Estonia 
Finland 
France 
Germany 
Greece 
Hungary 
Iceland 
Ireland 
Italy 
Latvia 
Liechtenstein 
Lithuania 
Luxembourg 
Malta 
Monaco 
Netherlands 
Norway 
Poland 
Portugal 
Republic of Moldova 
Montenegro 
Romania 
Russian Federation 
San Marino 
Serbia 
Slovakia 
Slovenia 
Spain 
Sweden 
Switzerland 
The Former Yugoslav Republic of 
   Macedonia 
Ukraine 
United Kingdom 

Oceania Australia 
Fed. States of Micronesia 
Fiji 
Kiribati 
Marshall Islands 
Nauru 
New Zealand 
Palau 
Papua New Guinea 
Samoa 
Solomon Islands 
Tonga 
Tuvalu 
Vanuatu 
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Circum Pacific Council Annual Directors’ Meeting 
 

The Circum Pacific Council Directors’ Meeting for 2007 was held in April, in 
Morelia, Mexico.  CCOP Honorary Adviser, Dr. Y. Shimazaki attended the meeting.  Dr. 
Shimazaki also presented the CPC Asia report at the Meeting. 
 
International Symposium on  
“Circum Pacific Petroleum, Alternative and New Energy Resources” 
 

The Circum Pacific Council, in cooperation with the China Petroleum Society jointly 
organized the International Symposium on “Circum Pacific Petroleum, Alternative and New 
Energy Resources”.  The Symposium was held in Beijing, 16-18 October 2007. CCOP 
Honorary Adviser, Dr. Y Shimazaki, CCOP T/S Director, Dr. Hee-Young Chun, CCOP T/S 
Georesources Sector Manager, Dr. Nguyen Hong Minh, ICB CCOP 1 Project Coordinator, 
Mr. Liu Liqun, and Mr. Chen Shick Pei, CCOP Honorary Advisor attended the Symposium.  
A paper entitled “Geo-energy of CCOP: Challenges and Opportunities” was presented by 
CCOP T/S at the meeting.  
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ANNUAL COOPERATING ORGANIZATION REPORT 
 

Organization: PETRAD Period: 1 July 2006 – 30 June 2007 
 
1. History  
 

Petrad - International Programme for Petroleum Management and Administration is a 
Norwegian Government Foundation established by Norad - Norwegian International Agency 
for Development Cooperation and the Norwegian Petroleum Directorate in 1989 to coordinate 
and facilitate sharing of knowledge and experience within the Petroleum Sector. This is done 
through tailor-made courses, seminars and projects in cooperation with Government 
Institutions and National Oil Companies in developing and industrializing countries. A total 
of more than 11000 managers and experts from 92 countries have participated in the Petrad 
programs so far. Experts and lecturers for the various activities come mainly from the 
Norwegian Petroleum Authorities, Norwegian and International Petroleum Industry, 
Universities and R&D Institutions. However, a large number of international lecturers have 
also made their contributions. Petrad draws each year on the expertise of approximately 200 
lecturers from more than 100 government agencies, companies and organisations 
  

Petrad Management has cooperated with CCOP since 1984. From 1984 to 1989 the 
cooperation was coordinated through NECOR. Petrad has conducted a total of 157 courses 
and seminars together with CCOP Member Countries with a total of nearly 6200 participants 
as of October 2007. According to statistics presented by CCOP T/S in 2002, the Petrad 
activities account for 76,3% of participants in all CCOP geo-resources sector programs and 
67,4% of participants in all CCOP long and short-term projects and training activities since 
1985.  Petrad is thus by far the largest contributor to CCOP activities in terms of participation. 
 

Petrad has in addition had 170 participants from the region attending the 8-week 
courses held in Stavanger, Norway, every year since 1991. Most of these participants have 
received scholarships worth approximately USD 20.000 each. These scholarships have been 
made available through Norad and the Norwegian Ministry of Petroleum and Energy. 
 

Petrad also arranged EPF/94 - Exploration Promotion Forum in conjunction with the 
World Petroleum Congress in Stavanger, Norway, in June 1994. This was a great success. 
Petrad sponsored on this occasion 26 experts from 6 CCOP Members and CCOP T/S. Petrad 
together with the Norwegian Petroleum Directorate also assisted CCOP with the arrangement 
of another EPF in August 2002 in conjunction with ONS – Offshore Northern Seas Exhibition 
and Conference. The Official CCOP Delegation consisted of 25 persons. In addition there 
were another 25 representatives from CCOP Members who participated in the ONS-EPF.  
 

Petrad has in all the years since the cooperation with CCOP started had large number 
of requests for tailor-made courses and seminars.  
 

COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
IN EAST AND SOUTHEAST ASIA (CCOP) 
24th Floor, Suite 244-245, Thai CC Tower, 889 Sathorn Tai Road, Sathorn, Bangkok 10120, Thailand 
Tel: (66) 02 672 3080, Fax: (66) 02 672 3082, E-mail: ccopts@ccop.or.th, Website: www.ccop.or.th
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Petrad has with very limited financial support from the Norwegian Government 
(Ministry of Petroleum and Energy Funding) tried its best to keep up the cooperation with 
CCOP T/S and its Members. This has been possible because many of the speakers used by 
Petrad who come from Norwegian Petroleum Authorities and Petroleum Industry, have been 
willing to assist on courses and seminars without any charge for time and have in very many 
cases also covered their own cost for travel and accommodation.   
 

Petrad has been able to arrange a total of 7 seminars/workshops together with CCOP 
T/S since the Annual Meeting in 2006.  
 

All logistics and practical administration for the Petrad seminars in East and Southeast 
Asia is done by CCOP T/S with some very few exceptional exceptions. Petrad pays a fee for 
these services according to hours worked plus cost of overheads, travel and accommodation.  
 
2.  Petrad activities with CCOP Members in the period November 2006 – October 2007 

 
The following activities have been arranged in cooperation with CCOP since the last 

Annual Meeting, 29 October – 3 November, 2006: 
 

Seminars / Courses arranged in cooperation with CCOP 
 
•  High CO2 reservoir development and management, Guilin, China, 23-25 November, 2006 
•  Brownfield Technology, Penang, Malaysia, 11-13 December, 2006 
•  Petroleum Resource Management Forum, Kota Kinabalu, Malaysia, 22-24 January, 2007 
•  Gas Pipeline Ownership Structures - Cross Border/Transit Issues, Singapore,  

11 May, 2007 
•  Pipeline Integrity Management, Kuching, Sarawak, 5-6 June, 2007 
•  Petroleum Safety Management - Human Factors/Behaviour Based Safety, Bali,  

12-14 June. 
•  High Pressure High Temperature Reservoirs, Labuan, Malaysia, 27-29 August, 2007 
  

Other activites arranged for CCOP Member countries 
 
• Workshop on Oil, Gas, Water Separation, ASCOPE Meeting, Brunei, 6 September, 2007 
• Workshop on CO2 Technology and storage, ASCOPE Meeting, Brunei,  

7 September, 2007 
 

8-week courses in Stavanger, Norway 
Participants from the following countries in East and Southeast Asia participate in 

Petrad's 8-week courses (15 October – 6 December, 2007) in Stavanger, Norway:  
 

‘Petroleum Policy and Management':  

Papua New Guinea (1), Philippines (1),  
 

‘Petroleum Development and Operations':  

Cambodia (1), China (1), Malaysia (1), Thailand (1), Vietnam (1) 
 
All of these have received scholarships worth about USD20.000 each which have been 

provided by either Norad or the Norwegian Ministry of Petroleum and Energy. 
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Other activities 
 
• Academic Advisory Council, Universiti Teknologi, Petronas, Malaysia. Dr. Oystein Berg, 

Managing Director of Petrad, is a Member, 19/7, 2007. 
 

Upcoming activites in 2007 
 

- Deep Water Technology, 5-7 November, Surabaya, Indonesia  
- Deep Water Technology, 26-28 November, Johor Baru, Malaysia.  
- Enhanced Oil Recovery, Vietnam, 10 – 12 December. 

 
3. Proposed future activities and assistance to CCOP in support to current and future 

activities 
 

The Members of CCOP have historically requested a large number of Petrad courses 
and seminars.  It is hoped that the interest will continue. 
 

The Members of CCOP are therefore requested to propose new topics for courses and 
seminars as well as their needs for TNA – Training Needs Assessments. 
 
4. Reports/publications of technical activities for dissemination to CCOP Member 

Countries 
 

All reports from previous Petrad seminars in East and Southeast Asia are available 
through the CCOP T/S. 
 
5. Others 
 

Petrad is most grateful for the excellent cooperation with CCOP since 1984 and hope 
that this cooperation can continue in the future. 
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   COORDINATING COMMITTEE FOR GEOSCIENCE PROGRAMMES 
    IN EAST AND SOUTHEAST ASIA (CCOP) 

44th CCOP Annual Session  
21-26 October 2007 
Cebu, The Philippines 
 
 

CCOP WORKPLAN FOR 2008 
(January - December 2008) 

 
 

I. Technical Programme 
 
 

GEO-RESOURCES SECTOR: Energy Programme 
Project / Activities Schedule Remarks 

EPPM Bridging Activities: October 2007 – June 2008 
EPPM Bridging Activities 2008 Support by Norway (NORAD) 
• Workshop  
     on Shared Basin Tectonics &  
     Evolution(North Sumatra & Mergui)  

February 2008 
To be confirmed  

In discussion 

• Workshop 
     on HSE Policies and Best Practices 

April 2008 
 To be confirmed 

In discussion 

• Workshop  
     on PIN Development for Oil and       
     Gas CDM Projects 

May 2008 
To be confirmed 

In discussion 

• FS on Networking  October 2007 -  
June 2008 

On-going 

Enhancing Public Petroleum Management (EPPM) Project 
Enhancing Public Petroleum  
Management (EPPM)  

4 years project 
(2007–June 2010) 
Under Evaluation 

- Proposed Budget 
~U$4,000,000.- 

Support by Norway MFA, 
Norwegian Embassy Bangkok. 

- The EPPM Program covers 
a 6-month preparation period 
+ 5 Projects on undiscovered 

petroleum resources, gas fields 
development & CDM, metadata 

for natural gas resources, 
HSE and networking of 
geoscience institutions. 

- Project has been submitted to 
the Royal Norwegian Embassy 

for consideration. 
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Project / Activities Schedule Remarks 
A) Undiscovered Petroleum Resources 
• Case studies/Trainings / Meetings / 

Workshops/ Seminars 
2008 

 
In discussion 

B) Natural Gas Development and CDM 
• Case studies/Trainings / Meetings / 

Workshops/ Seminars 
2008 

 
In discussion 

C) HSE in Upstream Petroleum 
• Case studies/Trainings / Meetings / 

Workshops/ Seminars  
2008 

 
In discussion 

D) Metadata for Natural Gas Resources 
• Case studies/Trainings / Meetings / 

Workshops/ Seminars 
2008 

 
In discussion 

E) Feasibility of Networking of Geoscience Institution 
• Case studies/Trainings / Meetings / 

Workshops/ Seminars 
2008 

 
In discussion 

ICB-CCOP Phase 2 Project 
ICB-CCOP Phase 2 Project 
Institutional Capacity Building in CCOP  
Member Countries 
 

 
2008 

The Draft of Project Concepts is 
in discussion 

 

CCOP-PETRAD Bilateral Seminars 

Seminars Topics from CCOP Member 
Countries and ASCOPE 

 
2008 

CCOP and ASCOPE Members 
requested to send seminar topics 

to CCOP T/S and PETRAD 
• CCOP-PETRAD-MLR-CGS  
Seminar on  
High Pressure High Temperature(HPHT)  
Development & Drilling Technology 

China In discussion 

• CCOP-PETRAD-PETRONAS 
Workshop on Exploration and Development 
of Deep and Tight Gas Reservoir 

 
1st Quarter 2008 

Malaysia 

In discussion 

• CCOP-PETRAD-DMF  
Seminar on Petroleum Reserve Audit 

 
Thailand  

In discussion 

• CCOP-PETRAD-DMF  
Seminar on offshore Petroleum Platform 
Decommissioning 

 
Thailand 

In discussion 

• CCOP-PETRAD-DMF  
Seminar on Thin Sand Reservoir 
Development 

Thailand In discussion 
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Project / Activities Schedule Remarks 
• CCOP-PETRAD-PETROVIETNAM  
Seminar on  
Marginal Field Development 

 
Vietnam 

In discussion 

• CCOP-PETRAD-PETROVIETNAM  
Seminar on IOR / EOR 

Vietnam In discussion 

CCOP-PETRAD  
Training Needs Assessment “TNA” 
(A diagnostic tool to identify petroleum 
sector training and institutional 
requirement)  

 
2008 

In-cooperation with   
The Bridge Group  

and  
Stavanger University College  

 

CCOP-GETECH Bilateral Seminars/Cooperation 
• Workshop on Identifying and 
Evaluating Petroleum Systems in 
Southeast Asia – An Integrated Approach 
• Proposals to Indonesia, Korea, Papua 
New Guinea, Thailand and Vietnam  
on upgrading the CCOP aeromagnetic 
grid and compiling new regional map 

 
 
 

2008 

Workshop Programme  
proposed by GETECH  

to CCOP and ASCOPE Members 
at CCOP Annual Meeting  

in Korea 2007   
 

In discussion 
 

Pre-Tertiary Geology in Southeast Asia 
Technical Services 

on Geological Research 
by Dr. Henri Fontaine, 

in- cooperation with Department of 
Mineral Resources (DMR), and Mahidol 

University, and other requests 
by Member Countries 

 
November 2007 to 

February 2008 
 

In-kind contribution  
by Dr. Henri Fontaine and  

Member Countries 

Gas Hydrates 
Gas Hydrates 
 

Upon request by 
Member Countries 

Support by USA (USGS) 
 

• Seminar on Gas Hydrates  Malaysia Support by USA (USGS) 
In discussion 

Coal Bed Methane 
Coal Bed Methane 
 

Upon request by 
Member Countries 

Support by USA (USGS) 
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GEO-RESOURCES SECTOR: Minerals Programme 
Project / Activities Schedule Remarks 

Global Mineral Resource Assessment (GMRAP) Project 
• Final Workshop  
on Global Mineral Resource Assessment 
(GMRAP)   
 

 
October 2008 

 

Support by USA,  
U.S. Geological Survey (USGS) 

In-conjunction  
with 45th CCOP Annual Meeting 

in Khon Kaen, Thailand 
In discussion 

Community and Small-Scale Mining in Asia (CASM-Asia Pacific) 
Community and Small-Scale Mining  
in Asia (CASM-Asia Pacific)  
 

2008 
To be confirmed 

Website maintenance Liaison 
with SOPAC, Cooperation  

with JSPS Projects 
In discussion 

Sustainable Community  
for Small-Scale Mining in  
East and Southeast Asia 

 
2008 – 2010 

The project proposal  
will be revised  

and seeking for fund sources  
Small Scale Mining trainers training        
for Member Countries 

2008 The project proposal  
will be revised  

and seeking for fund sources 
 
 
GEO-RESOURCES SECTOR: Groundwater Programme 

Project / Activities Schedule Remarks 

Groundwater Management Proposal 
Groundwater Management 2008 CCOP Regional dimension of 

proposed bilateral Cambodia 
Project 

In discussion 

Groundwater Assessment and Control in the CCOP Region Project 
Groundwater Assessment and Control 
 in the CCOP Region 

Continue 
4-year project 

Commenced in April 
2004 

Support by  
Japan AIST/GSJ, GREEN 

• 4th Training Course  
on Groundwater Programme 

 
2008 

Support by  
Japan AIST/GSJ, GREEN, and 

KIGAM 
In discussion 

• CCOP-AIST/GSJ-JICA Groundwater 
Training Course Programme 

January – June 2008
Tsukuba, Japan 

JICA Fund and in kind 
contribution and cooperation with 

AIST/GSJ 
In discussion 
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Project / Activities Schedule Remarks 

Active Management of Ground Water Aquifer (AGWA) Programme 
AGWA Programme 2008 

 
Assistance  

by PETRAD and AGWA  
in Project Proposal 

• 1st AGWA Workshop 2008 China 
To be confirmed 

Support by Norway, AGWA 
In discussion 

 
 
 

GEO-ENVIRONMENT SECTOR: Geohazards Programme 
Project / Activities Schedule Remarks 

Field Workshop for Volcanic Hazards Mitigation 
Field Workshop  
for Volcanic Hazards Mitigation  

Continue 
4 years project 
Commenced in 

April 2004 

Support by Japan 
 AIST/GSJ 

Exchange of Young Researchers for further 
understanding of Asian Volcanic Activities 
& Hazards 
• Final Report 

 

 
May 2008 

 
 
 

CCOP Tsunami Hazards Programme 
• Conference 
on Tsunami Environmental Impact  

 
September 2008 

Support by  
Geology Institute of Adam 

Mickiewicz  
University in Pozan 

In discussion 

CCOP-NGI-ADPC Tsunami Risk Reduction Measures Project Phase II 
CCOP-NGI-ADPC Tsunami Risk Reduction 
Measures Project Phase II 
• Proposed target areas  
are Indonesia, the Philippines, Vietnam and 
Sri Lanka 

 
 

2008 

Expected Budget USD 800,000.- 
Support by  

Norway (MFA), Royal 
Norwegian Embassy, Bangkok, 

in-cooperation with NGI, 
ADPC,UNDP 

• Expert Visit to case study countries 2008 In discussion 

CCOP-UNDP Workshop on Mitigation of Coastal Geological Hazard in Asia-
Pacific Region 
CCOP-UNDP Workshop  
on Mitigation of Coastal Geological Hazard 
in Asia-Pacific Region 

2008 
Bangkok, Thailand 

Support by UNDP, and  
in-cooperation  

with Institute of Geoscience & 
Mineral Resources, Korea 

In discussion 
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GEO-ENVIRONMENT SECTOR: Coastal Zone Programme 

Project / Activities Schedule Remarks 

Integrated Geological Assessment of Deltas in Southeast Asia 
Integrated Geological Assessment  
of Deltas in Southeast Asia  
 

Continue 
4 years project 
Commenced in 

April 2004 

Support by  
Japan (AIST/GSJ) 

in cooperation with IGCP475  

• 3rd Scientific Meeting in-conjunction 
with 3rd Annual Meeting of IGCP-475 
“DeltaMAP” 

January 7-13 
Dhaka, Bangladesh 

Self participation by  
interested Member Countries 

 
• Final Report April 2008 In discussion 

 
 

GEO-ENVIRONMENT SECTOR: Environmental Geology Programme 
Project / Activities Schedule Remarks 

IODP-Global Climate Change Project 
IODP-Global Climate Change Project Jointly with  

USGS, University of Wollongong & Australian 
National University, University of Kiel, Germany, 

Tongji University & Academy of Sciences,  
Project proposal revised for seeking fund source 

CCOP-BGR Project on Waste Site Searching Process – Geoscientific Investigation 
of Geological Barrier Systems 
CCOP-BGR Project  
on Waste Site Searching Process – 
Geoscientific Investigation of Geological 
Barrier Systems  

 

2008 
 

Support by  
German Federal Ministry for 
Economical Cooperation and 

Development, BMZ Implementing 
Agency: Federal Institute for 

Geosciences & Natural Resources 
(BGR) 

Waiting for  
project fund approval 

• 1st Workshop  
on Waste Site Searching Process-
Geoscientific Investigation of Geological 
Barrier Systems 

21-26 January 
Chiang Mai and 

Phisanulok 
Provinces, Thailand

In preparation 
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GEO-INFORMATION SECTOR 
Project / Activities Schedule Remarks 

CCOP Geoheritage Book Project 
CCOP Geoheritage Book Project 
 

2007 – 2008 
On-going 

CCOP’s contribution to  
the UN International Year of 

Planet Earth (IYPE) 

GEO Grid Project 
GEOGrid Project On-going Support by Japan  

Funding to be announced.  
(GSJ/AIST & GTRC) 

• GEO Grid Workshop and Training 7-13 January 
Tsukuba, Japan 

The detail of the Workshop and 
the role of CCOP 

will be announced later 
by Dr. Satoshi Murao,  

GEO Grid Coordinator.   
In preparation 

One-Geology Programme 
• One-Geology Working Group Meeting January 

Japan 
In-conjunction with GEO Grid 

Workshop in Japan. 
In preparation 

CCOP-Metadata Project Phase II 
CCOP-Metadata Project Phase II Hainan, China 

2008 
To be confirmed 

China expressed support. 
Other collaborators welcomed. 

Seeking for fund sources 

SANGIS Project 
• Bibliographic Database On-going Support by UNESCO/CIFEG 

Workshop on Offshore Mapping 
Workshop on Offshore Mapping 
 

2008 Bilateral Activity  
 Support by Geological Survey of 

Canada 

Sea-Grant Project 
Outreach, Education, Extension and 
Dissemination of Geoscience Information, 
How to do it right: Sea-Grant Way 

2008 CCOP T/S assistance in  
National Models 
Support by USA 

(Regional Sea Grant Model) 
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II. Publication and Documentation 

Publication / Activities Schedule Budget 
(US$) Remarks 

General Publication 
• Newsletters                                    

o Jul-Dec 2007 
o Jan-Jun 2008          

 
March 

September 

 

4,500 

 
500 Hard copies 

per issue 
• CCOP Annual Report 2007 April 3,000 500 Hard copies 
CCOP Annual Session Proceedings 
• 44th Annual Session Proceedings Part I June 1,500 30 Hard copies/  

200 CD-ROMs 
• Proceedings of 44th Annual Session Part II 

(Thematic Session) September 6,500 500 Hard copies/   
200 CD-ROMs 

CCOP Steering Committee Meeting Reports 
• Report of the 51st  SC Meeting June 60 Hard copies 

• Report of the 52nd  SC Meeting December 
1,000 

60 Hard copies 
Technical Activities Reports/Proceedings 
Geo-Resources Sector 
• CCOP Technical Bulletin  
     – Proceedings of the CASM-Asia Meeting 2008 GSJ/AIST 

Fund Hard copies 

• Report and Proceedings of EPPM Workshops
and Seminars 2008 PPM Fund 

 

Web Publication 

• Report and Proceedings  
     of the ICB-CCOP I Project Activities 2008 DANIDA 

Fund 
Hard copies and CD-

ROM 
• Reports of the PETRAD Series of 

Seminar 2008 PETRAD 
Fund 

Hard copies and CD-
ROM 

Geo-Environment Sector 
 

CCOP Special Proceedings  
on Coastal Erosion and Geological 
Assessment of Delta Areas in Southeast and 
East Asia 

2008 - 500 Hard copies/ 200 
CD-ROMs 

• Final Report of  
     Coastal Environment Management Strategy 
     of the Delta Region (Phase I) Project 

2008 Tokyo 
University  

Hard copies and CD-
ROM 

Geo-Information Sector 
• CCOP Geosites & Geoheritage 2008 10,000 Hard copies 
Others 
• Publication of  
     CCOP Promotion Activities and Brochures 2008 1,000 - 

• Purchase of technical publications, books, 
maps & subscription of periodicals 2008 700 

 

- 

• Virtual Library 2008 9,500 - 
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III.  Mission to Member and Cooperating Countries 
 

Project / Activities Schedule Budget 
(US$) 

Remarks 

Director Mission to Member Countries 
 

2008 
 

Discuss  
cooperation matters and 

assess needs  
of Member Countries 

Director Mission to  
Cooperating Countries and 
Organizations for Individual Activities 
and Short and Long Term Projects 
• Director Fund Raising Mission to 
      U.K, Norway, Denmark, France,   
     Germany, the Netherlands, etc.  

2008 
 

Discuss  
cooperation and assistance 

with Cooperating Countries 
Project Review Meetings 

Mission trip for participation in  
Conferences / Organizations / Meetings 

 
 

• ASCOPE Meetings  Director  
and/or  

Geo-Res. Sector Manager 

• ASEAN Energy Business Forum  Director  
and/or  

Geo-Res. Sector Manager 

• Geological Congress  
 

6-14 August 
Oslo, 

Norway 

Director  
and/or  

Geo-Res. Sector Manager 

• International Conference on  
     Fractured Basement  
 

September 
Vung Tau, 
Vietnam 

Director  
and/or  

Geo-Res. Sector Manager 

• VPI Oil & Gas Science and 
Technology  

     Conference 2008 

22-23 May 
Hanoi, 

Vietnam 

Director  
and/or  

Geo-Res. Sector Manager 

• 6th International Conference  
     on Asian Marine Geology  
 

29 August - 
1 September

Japan 

Director  
and/or  

Geo-Res. Sector Manager 

• JSPS Project  
     “Development of a Simultaneous-   
     Multi-Sample-Analysis System 

2007-2009  

AIST-GSJ Fund 
CASM Co-ordinator 

• JSPS Project  
     “ Development of Community-Based  
     participatory Programme for the  
     Environment Protection 

2007-2010  
AIST-GSJ Fund 

CASM Co-ordinator 

• Environmental Analysis Support 
Programme  

     by Japan radioisotope Association 

2008 

26,900 

 

AIST-GSJ Fund 
CASM Co-ordinator 
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Project / Activities Schedule Budget 
(US$) 

Remarks 

• SAM Project (Mongolia) 2008 AIST-GSJ Fund 
CASM Co-ordinator 

• The Asian Tsunami Impact Assessment 
     Seminar 

4th Quarter 
Poland 

 Geo-Env. Sec. Mgr. 
(partial support by  

Poland Government)  

IV.  IT & Database Development 
Activities Schedule Budget (US$) Remarks 

Improvements of the CCOP Homepage
 

2008 3,000 On-going 

Database Development /  
Technical Programme Workflow 
• Draft of  
    CCOP IT Master Plan Concept 

 
 
 

2008 
 

8,000 

The Draft Proposal 
General Concept of 
Upgrading CCOP 
Information and 

Database  
had been prepared. 

V.  Administration and Finance 
Activities Schedule Budget (US$) Remarks 

CCOP In-House Training   

Account Principle & Taxation   

Training on Management / Marketing   

Training on IT   

 Training on General Geoscience   

Training in English  

6,500 

 

CCOP Team Building 2008 2008 3,000  
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

CebuCebu
23 October 200723 October 2007

16:00 16:00 –– 17:0017:00

Summary of Meeting and Summary of Meeting and 
RecommendationsRecommendations

CCOP Advisory GroupCCOP Advisory Group

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

TopicsTopics
Requests from Member CountriesRequests from Member Countries
CCOP progress 2006/7CCOP progress 2006/7
Brainstorming Session 2, Proposal Advisory GroupBrainstorming Session 2, Proposal Advisory Group
IT Master Plan 2008IT Master Plan 2008--20092009
Recruitment of Assistant of Publication and Recruitment of Assistant of Publication and 
Documentation Division Business planDocumentation Division Business plan
Review of the role of the Sector Managers Review of the role of the Sector Managers 
Structural change to the Internal Structural change to the Internal organisationorganisation of CCOP of CCOP 
T/ST/S
CCOPCCOP‘‘ss role in mineral promotionrole in mineral promotion
Cooperating Country RepresentationCooperating Country Representation
EAGER award EAGER award 
New Director of CCOPNew Director of CCOP
Vote of thanksVote of thanks
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

RequestsRequests fromfrom MemberMember
CountriesCountries

A very good summary of requestsA very good summary of requests
–– There is an efficient process for identifying member country There is an efficient process for identifying member country 

needs, through the Sector Managersneeds, through the Sector Managers
–– For the first time recurring themes have been identified and For the first time recurring themes have been identified and 

compiled from long list with clear needs identified;compiled from long list with clear needs identified;
–– Increasing trend in knowledge transfer between Member Increasing trend in knowledge transfer between Member 

Countries: good!!Countries: good!!
–– Bilateral funding from Cooperating Countries remains Bilateral funding from Cooperating Countries remains 

challenging. challenging. RecRec: link : link geosciencegeoscience to environmental issuesto environmental issues
–– Cooperating countriesCooperating countries’’ representatives have little direct representatives have little direct 

influence in securing external funding, but are willing to influence in securing external funding, but are willing to 
assist CCOPassist CCOP

–– We can act as a conduit to industry and, in some cases to our We can act as a conduit to industry and, in some cases to our 
governmentgovernment

–– RecRec: increase cooperation with industry for seminars, but : increase cooperation with industry for seminars, but 
without undue risk without undue risk 

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

CCOP Progress 2006/7      CCOP Progress 2006/7      --11
The past year has seen sustained progress and The past year has seen sustained progress and 
increased momentum. Congratulations!increased momentum. Congratulations!
GeneralGeneral

–– A staff workload study has been completedA staff workload study has been completed
–– A training plan has been preparedA training plan has been prepared
–– Secretariat has enhanced IT capabilitiesSecretariat has enhanced IT capabilities
–– Sector managers have been appointedSector managers have been appointed
–– Role of Sector Managers have been definedRole of Sector Managers have been defined
–– Project identification process streamlinedProject identification process streamlined

Workload Workload 
–– The number of technical activities carried out is above planThe number of technical activities carried out is above plan
–– Project Proposal Status shows that new proposals have been Project Proposal Status shows that new proposals have been 

approvedapproved
–– Workload is generally increasingWorkload is generally increasing
–– We recommend evaluating the suitability and the workload of all We recommend evaluating the suitability and the workload of all 

T/S staffT/S staff
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

CCOP Progress 2006/7      CCOP Progress 2006/7      --22

BudgetBudget
–– Continued progress to fiscal stabilityContinued progress to fiscal stability
–– Reserves and cash balances:Reserves and cash balances:

More than one year reserve !More than one year reserve !
–– We recommend that the SC consider if We recommend that the SC consider if 

reserves are now sufficientreserves are now sufficient

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Brainstorming Session 2Brainstorming Session 2
Proposal Advisory GroupProposal Advisory Group

Venue: Bangkok, four daysVenue: Bangkok, four days
(Concept) Programme:(Concept) Programme:

–– Review of progress on last brainstorm sessionReview of progress on last brainstorm session
–– Discuss the role of the Sector ManagersDiscuss the role of the Sector Managers
–– Evaluation of the new organisational structure of CCOP T/SEvaluation of the new organisational structure of CCOP T/S
–– Focus for the next few years: analysis of global picture and Focus for the next few years: analysis of global picture and 

relevance for CCOP:relevance for CCOP:
climate change impactclimate change impact
security of energy suppliessecurity of energy supplies
stabilising (mineral) commodity pricesstabilising (mineral) commodity prices
natural hazards; mitigation and understandingnatural hazards; mitigation and understanding

–– Review of the Strategic PlanReview of the Strategic Plan
–– Clarification of EAGER Award rules of selection and Clarification of EAGER Award rules of selection and 

dissemination of results achieved by recipientdissemination of results achieved by recipient
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

IT Master Plan 2008IT Master Plan 2008--20092009
T/S submitted a 2T/S submitted a 2--year development Phase 2 plan for year development Phase 2 plan for 
improvement of T/S IT systemimprovement of T/S IT system

–– Phase 1 successful (2001Phase 1 successful (2001--2007) USD 98,5002007) USD 98,500
–– Phase 2 proposed for 2008Phase 2 proposed for 2008--2009: USD 146,0002009: USD 146,000

CCOP Database SystemCCOP Database System
WEB site and content managementWEB site and content management
Knowledge based system/E documentKnowledge based system/E document
Work flow systemWork flow system
HardwareHardware

Benefits seem substantial and realisticBenefits seem substantial and realistic
We recommend that the SC takes into account the We recommend that the SC takes into account the 
risks and challenges. The Advisory Group offers to risks and challenges. The Advisory Group offers to 
review the plan afterwardsreview the plan afterwards

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Recruitment of Assistant of Recruitment of Assistant of 
Publication and Documentation Publication and Documentation 

DivisionDivision
This need was discussed at previous meetingThis need was discussed at previous meeting
Workload is increasing, see CCOP progressWorkload is increasing, see CCOP progress
Currently there is a fundamental change in Currently there is a fundamental change in 
technologies with technologies with ““pay to publishpay to publish”” arrivingarriving
We recommend this issue to be added to the We recommend this issue to be added to the 
Brainstorm SessionBrainstorm Session
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Review of the role of the Sector Review of the role of the Sector 
ManagersManagers

Concern about the potential costs of Sector ManagersConcern about the potential costs of Sector Managers
We recognise that it is early daysWe recognise that it is early days
We recommend that the SC sets up an appropriate We recommend that the SC sets up an appropriate 
framework for measuring their performance and framework for measuring their performance and 
reporting back at the annual sessionreporting back at the annual session
Advisory group offers to review this topic at the Advisory group offers to review this topic at the 
Brainstorming Session proposed for January 2008Brainstorming Session proposed for January 2008

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Structural Changes to the internal Structural Changes to the internal 
organisation of CCOP T/Sorganisation of CCOP T/S

Proposal to:Proposal to:
–– Separate Finance and AdministrationSeparate Finance and Administration
–– Combine Administration and Secretary into General Affairs Combine Administration and Secretary into General Affairs 

DivisionDivision
This is a matter for the Director of CCOPThis is a matter for the Director of CCOP
The Advisory Group offers to comment on his plan The Advisory Group offers to comment on his plan 
when availablewhen available
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

CCOPCCOP’’ss role in minerals promotionrole in minerals promotion

Recommend that CCOP links with AFMA Recommend that CCOP links with AFMA 
(Asian Federation of Mining (Asian Federation of Mining 
Associations) with a possibility of a Associations) with a possibility of a 
CCOP boothCCOP booth

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Cooperating Country RepresentativesCooperating Country Representatives
Important to ensure continuity of relationships with Important to ensure continuity of relationships with 
Cooperating Country Government AgenciesCooperating Country Government Agencies
A big welcome to Poland as new Cooperating CountryA big welcome to Poland as new Cooperating Country
Some Cooperating Countries have not had consistent Some Cooperating Countries have not had consistent 
representation:representation:
–– IndividualIndividual’’s roles within Government Agencies s roles within Government Agencies 

frequently evolve and changefrequently evolve and change
CCOP Director and Chair AG review appropriateness CCOP Director and Chair AG review appropriateness 
of members, including if they are the right of members, including if they are the right 
organisationsorganisations within the country; whether existing within the country; whether existing 
members should continue in every case and whether members should continue in every case and whether 
new members should be soughtnew members should be sought
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

EAGER AwardEAGER Award

Thanks again to Honorary Advisor Thanks again to Honorary Advisor RicRic TermanTerman
Philippines winner to be announced today!Philippines winner to be announced today!
In some case they has been inadequate feedbackIn some case they has been inadequate feedback
Need for review of selection processNeed for review of selection process

–– Clarification of rules EAGER Award: Brainstorming Session 2Clarification of rules EAGER Award: Brainstorming Session 2
–– Instructions to Receiving Member Country to include Instructions to Receiving Member Country to include 

requirement to report on progress of the work supported by requirement to report on progress of the work supported by 
the EAGER awardthe EAGER award

–– Volunteers to do the review be identified each yearVolunteers to do the review be identified each year
–– This yearThis year

Reedman; Currie; Abatzis; Kvadsheim; Prior; Ovadia; de Reedman; Currie; Abatzis; Kvadsheim; Prior; Ovadia; de 
SonnevilleSonneville

 
 
 
 
 
 

                  
Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

New Director of CCOPNew Director of CCOP

Advisory Group wishes to congratulate the Advisory Group wishes to congratulate the 
new Director, Dr Heenew Director, Dr Hee--Young Chun with his Young Chun with his 
appointment and look very much forward to appointment and look very much forward to 
work closely with him to support all that work closely with him to support all that 
CCOP stands forCCOP stands for
We welcome the Sector Managers and wish We welcome the Sector Managers and wish 
them every success in fulfilling their rolethem every success in fulfilling their role
We congratulate the rest of TS staff for their We congratulate the rest of TS staff for their 
effectiveness!effectiveness!
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Coordinating Committee for  Geoscience 
Programmes in East and Southeast Asia (CCOP)

Vote of ThanksVote of Thanks
The Advisory Group is very grateful to the Government The Advisory Group is very grateful to the Government 
of The Philippines and Department of Environment & of The Philippines and Department of Environment & 
Natural Resources MGB and DOE for the excellent Natural Resources MGB and DOE for the excellent 
arrangements for this Annual Meeting.arrangements for this Annual Meeting.

The Advisory Group recommends that a single vote of The Advisory Group recommends that a single vote of 
thanks be conveyed by Mr. Erling Kvadsheim, Head of thanks be conveyed by Mr. Erling Kvadsheim, Head of 
Delegation of Norway on behalf of the Cooperating Delegation of Norway on behalf of the Cooperating 
Countries, Cooperating Organizations, and the Advisory Countries, Cooperating Organizations, and the Advisory 
Group. Group. 

Expressions of thanks may be entered into the minutes Expressions of thanks may be entered into the minutes 
on an individual basison an individual basis
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REPORT OF THE  
WORKING GROUP ON GEOLOGICAL CORRELTATION  

(WGGC) 
IN EAST AND SOUTHEAST ASIA 

 
 
1. The WGGC was organized under the aegis of CCOP and a scientific team from the 
Circum-Pacific Geospatial Data Project (CPGDP). During late 1995 and early 1996, CPGDP 
sought funding for WGGC from a group of Industrial Associates. Membership was comprised 
of six oil companies that eventually contributed $195,000. 
 
2.  The three principal objectives of the WGGC were to prepare: 

• Lithostratigraphic Data in a Geologic Lexicon 
• Geochronological Data listing Radiometric Ages 
• Biostratigraphic Data in a Biozonation Chart 

 
3.  The First Meeting of the CCOP/CPGDP WGGC was held in Chiang Mai, Thailand, March 
4-8, 1996, with 29 participants from ten countries. Subsequent meetings were held in 
Shanghai, China, November 1-2, 1996; Taejon, Korea, October 9-11, 1997; and Subic Bay, 
Philippines, October 18-19, 1998. 
 
4.  A summary tabulation on a CD-ROM in March 1999 included the following: 
 
Country  Lexicon Geochron Biostrat Total 
 
Cambodia  0046  0000  0011  0057 
China   0097  0035  0213  0345 
Indonesia  0424  1697  0000  2121 
Japan   0225  3444  0000  3669 
Korea   0121  0581  0037  0739 
Malaysia  0210  0143  1600  1953 
Papua New Guinea 0089  0000  0667  0756 
Philippines  0000  0308  0000  0308 
Singapore  0005  0000  0000  0005 
Thailand  0182  0053  3117  3352 
Vietnam  0063  0035  0000  0098 
 
Total   1462  6296  5645           13403 
  
5. By 2000, the project had run out of funds. CPGDP scientists occasionally visited the 
participating countries , but generally had shared what guidance they could offer. The 
tabulations above however remain very uneven with major gaps. Indonesia has compiled a 
new and more complete lexicon, and China and the Philippines have promised to forward new 
lexicons. The lack of Geochronologic and Biostratigraphic data for some countries is very 
puzzling. 
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6. This project is long overdue to be completed. Thus it is essential that all participating 
countries once again review their data holdings and forward any new relevant data as soon as 
possible to CPGDP Director M. J. Terman such that it can be incorporated into the final 
digital report.  
 
7. The USGS has prepared several graphic iterations of a Biozonation Chart for East and 
Southeast Asia and now has ready for distribution a final digital version. This will be 
forwarded to the CCOP Permanent Representatives along with a listing of their personnel that 
have contributed to the project in the past and may be best prepared to help complete it. 
CPGDP would be most appreciative if each country would nominate a professional contact 
for this final effort. Also CPGDP staff will compile an administrative and scientific summary 
of WGGC activities, and will share a draft with each country for their critique, comment, and 
possible amplification. With a joint effort, it is anticipated that a final product can be 
published before we meet again. 
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PROPOSED FUTURE ACTIVITIES AND  
ASSISTANCE REQUESTED BY CCOP MEMBER COUNTRIES  

2006 
 
1.  GEO-RESOURCES SECTOR 
 
CAMBODIA 
 

Topic Activity Remarks/Actions 
Geological Mapping Geological Mapping 1:100,000 

and updating 1:200,000 
is a long term work plan adopted 
by the General Department of 
Mineral Resources. 

GDMR requests 
assistance from Korea 
in capacity building 
in the field of geological 
mapping. 

- Enhancing Public 
Petroleum Management 
(EPPM)  

- Scholarship:  
Petroleum Resources and 
Mineral Resources 
(oversea Education) 

- Education:  
Geology and mineral 
resources exploration and 
production such as 
petroleum and other mineral 
(Open University 
in Phnom Penh) 

- Training: 
Class training and job 
training of 
petroleum sector from A to 
Z 

- Extra workshops and 
seminars 
on petroleum resource and 
petroleum productions  

The programme activities 
through  
trainings,  
workshops, 
seminars, 
bilateral for scholarship and 
technical expert assistance 
from CCOP. 

CNPA requests assistance 
from  
NPC, PETRAD, and 
DANIDA  
through CCOP. 
 

Assessment of Groundwater 
Resources 
in Cambodia  

Groundwater Programme 
in Cambodia. 

GDMR requests  
Donor Countries 
to provide support.  

Small Scale Mining 
Programme 

The Mitigation of health risk and 
environment pollution 
programme as well as 
rehabilitation of the abandoned 
mining sites. 

Cambodia requests 
support from Germany 
to implementation of the 
programmes. 
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INDONESIA  
 

Topic Activity Remarks/Action 
- Enhancing Public 

Petroleum Management 
(EPPM)  
& Practice of Knowledge 
Management (PKM) 

- Postgraduate Grants 

The continuation of these 
programmes. 

These programmes are 
fully supported  
and requested. 

Proposal of workshop, 
training and field trip in 
Indonesia  
under ICB project in 2007 

The topic of  
“Northeast Java Basin as Field 
Laboratory for Oil and Gas 
Training Center” 
is proposed to help geoscientists 
learn about prolific hydrocarbon 
basin in Indonesia. 

If approved by CCOP, 
activity will be conducted 
under The Training Center 
for Oil and Gas, Cepu. 

Groundwater Programme Groundwater modeling and 
development of method. 

 

 
KOREA  
 

Topic Activity Remarks/Action 
Plan to Perform  
the Exploration Project 

- KORES plans  
to perform the exploration 
project  
for Pingjing anthracite deposits 
from 2006 in China.   

 
- KORES will extend  

the production and/or 
exploration project  
such Mongolian Erdement Cu, 
Moniwa Cu of Myanmar, 
Zapadno Au and Khandiza Pb-
Zn of Uzbekistan, Mexican 
Sonora Cu, 
Australia anthracite, 
and Russian Elga Anthracite 
deposits 
as well as some metallic 
deposits 
in CCOP Member Countries. 

KORES project planning. 

Groundwater Programme - Continue  
the “Hydrological Mapping 
Project”  
to be covered 2 countries by 
KIGAM  
and 12 countries by other 
institutes. 

 

KIGAM bilateral 
programme. 
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Topic Activity Remarks/Action 
Groundwater Project - Assistance requested:  

KIGAM will host the  
“Training Programme on 
Groundwater Project” 
in 2007. 

KIGAM in cooperation 
with AIST/GSJ, and CGS. 

R&D Project:  
Sustainable Water Resources 
Research Programme 

- Continue  
the 3rd year R& D Project 
in the field of ground- water 
from “Sustainable Water 
Resources Research 
Programme”. 

 
- Launch  

a new R&D Programme  
in KIGAM aiming at total 
securing the sustainable 
groundwater resources. 

 

 
MALAYSIA 
 

Topic Activity Remarks/Action 
Geochemical, Geophysical,  
and Geological Program 

- Processing, integration and 
interpretation of  
geochemical, geophysical and 
geological data. 

 
- Continue 

to evaluation of industrial 
mineral resources. 

R&D Programme Expertise in R&D  
with specific reference to 
industrial minerals 

Malaysia requires 
assistance  
from CCOP and 
Cooperating Countries. 

Gas Hydrates Programme Seminar on Gas Hydrates. Malaysia requires support 
from CCOP and 
Cooperating Countries. 

Groundwater Programme - Groundwater Resource 
Assessment and Monitoring. 

 
- Continue development of 

groundwater resources 
in various parts of the country 
with focus on management of 
groundwater resources 
in small islands off the coast of 
Peninsular Malaysia. 

 
- Continue modeling work and 

delineation of wellhead 
protection areas (WHPA) 
 in critical areas. 

Malaysia requires 
continuing support  
on this programme. 
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PAPUA NEW GUINEA  
 

Topic Activity Remarks/Action 

Hydrothermal energy Expert in hydrothermal energy 
to build up capacity  
within institutions. 

Assistance from expert 
from CCOP Member 
Countries and 
Cooperating countries. 

 
THE PHILIPPINES 
 

Topic Activity Remarks/Action 
Long term  
Regional Groundwater 
Assessment Program 

- Intensive water data collection 
and storage in databases 
for easy retrieval and analysis. 

 
- Delineation of groundwater 

basins,  
aquifer characterization. 

- This requires 
funding, technical 
experts  
for training and field 
and office equipments. 

 

- Most Geological Survey 
personnel 
of MGB are involved  
in Geohazard Mapping 
Project. 

Groundwater monitoring - Establishment of more stations. 
- Can be integrated 

into the proposed  
“Long term Regional 
Groundwater Assessment 
Program”. 

- Future activities  
depend on availability of 
funding. 

 
THAILAND 
 

Topic Activity Remarks/Action 
Mineral Programme Develop long term project for 

Mineral Programme 
(as PPM Project). 

Economic Modeling of 
Mineral Exploration Project, 
Mineral Resources 
Management 

Application software and 
training for Economic Modeling 
of Mineral Exploration Project, 
Mineral Resources Management.

DMR requests support for 
this long term project. 

Topic Activity Remarks/Action 
Series of  
Seminar and Workshop 

Seminar  
on Marginal Field Development: 
to have the same guidance to 
understand marginal fields and 
the way to promote to be 
economical fields. 
 
 
 

DMF requests support for 
the series of  
seminar and workshop. 
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Topic Activity Remarks/Action 
Seminar  
on Petroleum Reserve Audit:  
to exchange experiences of the 
governing bodies in different 
countries in their petroleum 
reserves audit. 
Seminar  
on Offshore Petroleum Platform 
Decommissioning: 
to learn how to minimize the 
effects of decommissioning 
platform activities. 
Seminar  
on Petroleum Field Unitized 
Development:  
to learn the technique how to 
manage and operate the 
petroleum resources have been 
shared reservoirs and/or 
facilities. 
Seminar 
on Thin Sand Reservoir 
Development:  
to gain new techniques that can 
be applied to multi-layered thin 
sand reservoir. 

 

Workshop  
on Using GeoX: 
to using GeoX on doing new 
prospect evaluation applied to 
the basin in Thailand and run 
economic analysis of field’s 
potential. 

 

 
VIETNAM 
 

Topic Activity Remarks/Action 
Master plan  
for basic geological survey 
for mineral resources 

- The formulation of master plan 
to be approved by PM 

 

Mineral Programme - Investigate geologic settings of 
ore zones. 

 
- Geological mapping 
 
- Assessment of mineral 

potentials of key areas 
by advanced methods and 
techniques. 

Co-operating countries to 
financial support the 
technology and the lab 
upgrade. 

 



Proceedings of the 44th CCOP Annual Session 440  CCOP Technical Secretariat 
Cebu, The Philippines, 21-26 October 2007                             

 
Topic Activity Remarks/Action 

 - Upgrading the geo-laboratories 
of   the Department of Geology 
and Minerals 
esp. isotope analysis sections 
for geological and mineral 
investigations. 

 

Energy Programme - Continuation of  
Post-PPM project. 

 
- Implementation of  

Phase II of ENRECA project 
with GEUS. 

 
- Implementation of  

VITRA II project. 
 
- Implementation of  

ICB-CCOP1. 

 

Groundwater Programme - Expand  
hydro-geological survey  
and mapping at various scales. 

 
- Accomplish              

groundwater investigation 
projects. 

 
- Continue  

groundwater monitoring 
program 
in national system of natural 
resources and environmental 
monitoring. 

 
- Study 

the groundwater resources 
environment  
in the Red River Delta. 
 

- Establish 
groundwater monitoring 
network  
for investigation and 
management water resources 
and environment in the south 
central coastal region of 
Vietnam. 

Co-operating countries 
to financial support the 
last two activities. 
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2.  GEO-ENVIRONMENT SECTOR 
 
CAMBODIA 
 

Topic Activity Remarks/Action 
Observation of  
bank erosion sites 

Short drilling survey 
to be undertaken in early 2007. 

Due to inadequate funding 
from government, 
technical and financial 
supports  
from CCOP are required. 

Land Slide Mapping 
Programme 

Training and Technical Support 
for the success of the 
programme. 

GDMR requests Korea 
to further support  
in this programme. 

 
INDONESIA 
 

Topic Activity Remarks/Action 
Coastal survey 
in Mahakam Delta,  
East Kalimantan 

Marine Geological Research and 
Development Center needs 
assistance in  
planning, developing and 
managing strategy of the area. 

The center needs CCOP 
support. The proposed 
project is parallel to 
DelSEA project supported 
by UOT and AIST. 

 
JAPAN   
 

Topic Activity Remarks/Action 
Asia-Pacific  
Crustal Deformation 
Monitoring 

GSI launched this project  
to contribute to the region 
through geodetic activities. 

Prospect of expansion into 
international cooperative 
project. 

 
KOREA 
 

Topic Activity Remarks/Action 
Seawater Intrusion Research Training Course and/or Lectures 

to introduce research activities 
by KIGAM.   
The workshop 
will actively seek measures 
for the enhancement of 
international cooperation 
and the development of practical 
co-work project.  

KIGAM support to 
CCOP Member Countries. 

Assessment of Heavy Metal 
Hazards in Abandoned Mines 
and Site Assessment of 
Soil/Groundwater 
Contamination 

KIGAM will share 
experience and expertise 
with CCOP Member Countries. 

KIGAM will discuss with 
CCOP Member Countries 
for future  
cooperation and funding. 
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MALAYSIA 
 

Topic Activity Remarks/Action 
Mapping of 
offshore sand resources  
and the environmental impact 
due to sand mining 

Workshop  
and possible followed by a study 
tour  
where Japan and Korea are 
advanced 
in the field of offshore aggregate 
mining. 

MGD requests  
expertise and support 
to this project. 
 
 

Coastal Mapping Workshop on  
Multibeam Application to 
Coastal Mapping. 

MGD requests 
expertise and support 
from Canada.  

Peat and Soft Ground An expert on 
peat and soft ground. 

MGD requests 
expertise and support.  

Geological Terrain Mapping MGD has acquired  
expertise on geological terrain 
mapping 
and is in a position to advise 
or transfer the knowledge 
to neighboring Southeast Asia 
countries. 

MGD offers 
expertise on geological 
terrain mapping  
to CCOP Member 
Countries. 

Geology Programme - Preparation of guidelines on 
investigation of contaminated 
and hands-on training related 
to contaminated land 
investigation. 

- Compilation of  
geological heritage sites. 

Malaysia will carry out 
these programmes.  

 
PAPUA NEW GUINEA  
 

Topic Activity Remarks/Action 
COASTPLAN project  
in PNG 

The implementation of  
the 2nd phase of CCOP 
COASTPLAN project  
in PNG. 

CCOP to identify donors 
using its network. 

Seismic Monitoring Network Upgrade  
PNG’s seismic monitoring 
network  
as a part of Global Network. 

CCOP to identify donors. 
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THE PHILIPPINES 
 

Topic Activity Remarks/Action 
Coastal Zone Monitoring 
Programme 

- Reoccupation of coastal sites. 
 
 

CCOP to provide 
technical support 
and assistance. 

 - Necessary equipments  
for identification and mapping 
of the areas are required 
e.g. Laser range finders, 
global positioning system 
for marine surveys, shallow 
seismic reflection equipment 
system and  ground penetrating 
radar. 

 

Geohazard Mapping - Collaborative project  
involving a number of 
government agencies. 

 
- Phase I to be done 

in 1:50,000 scale  
per priority province/area. 
 

- Phase II to focus on priority 
area and geohazard mapping  

   to be in 1:10,000 scale. 
 
- MGB to produce  

Rain-Induced Landslide 
Susceptibility Maps. 

 

Ecological Solid Waste 
Management Act 

- Workshops/ seminars  
for concerned MGB personnel 
to standardize the manner of 
reporting evaluation and 
selection of suitable solid 
waste sites in the country. 

CCOP to support  
technical experts 
in the field. 

 
THAILAND 
 

Topic Activity Remarks/Action 
Tsunami Effects 
in the Coastal Area 

The Experts to assist  
in the study of Tsunami effects 
in the coastal area of Thailand 
and the paleo-tsunami sediment 
investigation, and specialists on 
coastal erosion problem 
are needed, especially for the 
specialist in coastal engineering 
issue, and the means of soft 
solution for coastal erosion 
problem mitigation. 

DMR requests support 
for this project. 
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Topic Activity Remarks/Action 
The risk reduction and 
mitigation strategy  

- Seminar on Strategic Plan  
for Risk Reduction and 
Geohazards Mitigation 
to be held in CCOP Region. 

 
- Experts  

on landslide prevention and 
mitigation 
from various countries 
should gather in the seminar 
with activities on presentation, 
experience exchange, 
open discussion, future 
cooperation  
among member countries.   

- Results from the seminar 
would much be beneficial to 
CCOP Member Countries. 

DMR requests  
experts and support to the 
seminar. 

 
VIETNAM 
 

Topic Activity Remarks/Action 
Coastal zone,  
geohazards 
and environmental geology 
programmes 

- Continue implementing 
 the field works of the project 
“Survey and assessment of 
mineral potential in the 
shallow offshore area of Soc 
Trang province”. 

 
- Start implementing the project 

“Geological, geodynamic, 
mineral, geoenvironment 
survey and geohazard 
prediction of sea areas 
of Vietnam”. 

 

- “Investigation of Geohazards 
in the coastal area 
of Central Vietnam  
(from Da Nang to Binh 
Thuan), 
proposition of measures for 
prevention and mitigation”. 

Continue requesting 
CCOP  
to find donors  
to provide financial and 
technical assistance. 
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3.  GEODATA AND INFORMATION SECTOR 
 
CAMBODIA 
 

Topic Activity Remarks/Action 
Bibliographic  
Database Application 

- Record all books available  
in the GDMR’s office  
by using the  bibliographic 
database application. 

 
- Update its web pages  

by including procedures 
for registration and mineral 
licenses. 

 
- Ready to make  

mineral data entries 
into the mineral database when 
received the mineral database 
from Indonesia. 

Continuous action plan of 
GDMR’s. 

 
INDONESIA 
 

Topic Activity Remarks/Action 
Data and Information 
Management 

- Geology mapping of 1:50,000 
- Gravity mapping 1:25,000 

scale of Papua. 

- Geochemical  
and hydro-geological mapping. 

- Development of database. 

Old data stored in Dutch. 
Conservation and 
translation of data are 
required with possible 
funding assistance  
from CCOP. 

 
JAPAN  
 

Topic Activity Remarks/Action 
Application of data  
from ALOS 

Optical and/or radio data 
from ALOS to make 1:25,000 
scale topographic maps 
and to detect crustal movement 
caused by a large-scale 
earthquake 
or volcanic activity. 

ALOS data to make 
Global Map data  
as a part of international 
project within Asian 
regions. 

 
KOREA  
 

Topic Activity Remarks/Action 
Producing  
Mineral Resources Prediction 
Map 

Training and Technical support. KIGAM will discuss 
with CCOP Member 
Countries. 
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MALAYSIA 
 

Topic Activity Remarks/Action 
Embark on upgrading and 
integrating its mineral and 
geoscience databases, 
it is stand-alones in various 
platforms.  
Relevant applications will be 
developed. 

- Expert advice  
on developing application. 

 
- On-the-job-training  

on various aspects of database 
development and management. 

 
- Visit to other countries to 

study their information set-up. 

Malaysia requests 
assistance  
from CCOP  
to provide technical 
assistance 
in this area. 

 
THE PHILIPPINES 
 

Topic Activity Remarks/Action 
Databases Formats  Training  

on software development  
to create independent database 
system that is compatible 
with GIS to avoid the threat of 
fast changing formats of 
databases found in commercial 
software. 

 

 
THAILAND 
 

Topic Activity Remarks/Action 
Metadata and Thumbnails 
Project 

- Supporting  
up-to-date metadata and 
thumbnails will continue  
to expand utility of the 
clearinghouse. 

- The regular activity commit 
 for the metadata project. 

- Implementing  
bilingual metadata 
clearinghouse for online 
both search engine and data 
service with approach 
The clearing house that 
processes the same feature 
as the CCOP Metadata 
Clearinghouse intends to be 
constructed. 

DMR requests  
continuing support  
for these projects. 
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Topic Activity Remarks/Action 
 to encourage all data owners 

publishing metadata 
for public purposes. 

- Collecting and uploading  
all geoscientific bibliography  
to the database. 

- Technical  advice 
and knowledge transferring  
are also needed  
in order to properly manage 
and maintain the clearinghouse. 

 

GRIDNET Project Meeting or messaging from 
GRIDNET Project Leader 
regularly to inform the progress 
among the coordinators.   

 

SANGIS Project List of tasks of SANGIS Project 
have to expose  
in order to carry on the project, 
in case of changing new project 
coordinator  
and technical advice should be 
set-up to complete all tasks. 

 

 
VIETNAM 
 

Topic Activity Remarks/Action 
Geo-data and Information 
Management Programme 

-  Continue 
 the computerization and 
digitalization 
of geological, hydro-geological 
and mineral resources  
data and maps. 

- Continue promoting 
application of IT 
in the management of 
geological and mineral 
resources data state 
management of geology 
and mineral resources. 

- Continue and expand 
the participation in cooperation 
programs with CCOP and 
other organizations in the 
region and worldwide  
in the field of IT and  
geo-information. 

CCOP Member Countries 
and Co-operating 
Countries  
to continue exchanging 
information, IT and 
applied software 
to keep them updated  
and renovated. 
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