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(1) Roots of Geobotany 
Climate is considered the primary control on plant life, but 

within a particular climatic region the rock beneath soil is 

typically the key factor influencing the vegetation growing 

above.  Rock ultimately determines soil moisture 

characteristics, nutrient availability, and concentrations of 

essential elements. 

Therefore, certain plants are associated with specific rock 

types.  Limestone, dolomite, shale, gypsum, chert, gabbro, 

rock salt, and ultramafic rocks are known for their 

distinctive floras.  Plants have been used as a guide to find 

sought-after rocks and minerals.  Today, the methodologies 

of geobotany are still applicable, practical, and even cost-

effective to the geologist. 



Dramatic changes in vegetation can occur with changes in 

geology. 

The use of plants to find ore bodies is called geobotanical 

prospecting.  It has been effective in locating mineral 

deposits worldwide, such as tin and tungsten in England; 

nickel, cobalt, and iron in Russia; copper and silver in 

Montana; bitumen in California and by the Caspian Sea; 

and copper and nickel in central and southern Africa. 

Because so much of Earth’s bedrock is covered by 

vegetation, interpreting the flora from imagery derived from 

remote sensing has been an increasingly important 

technique in geologic mapping.  



The study of plants as related specifically to their  

geologic environment. 

The study of  the spatial distribution of plants and 

plant communities as related to geology and the 

study of vegetation characteristics (physiology, 

morphology, anatomy, biochemistry) as related to 

geology. 

 

The most typical example is ultramafic flora. 

Geobotany 



Ultramafic / Serpentine flora 
Special flora is created under the control of 

chemical features of ultramafic soil. 

- Lack of essential nutritional elements (Ca,N,P,K) 

- Excess of harmful elements (Mg,Ni,Cr) 

Harsh soil environment 

for plants 

↓ 

Only adaptive plants 

can grow 

under the environment. 

ex. New Caledonia 



- Lack of essential nutritional elements (Ca,N,P,K) 

- Excess of harmful elements (Mg,Ni,Cr) 

Serpentine syndrome 



Synthetic Aperture Radar (SAR) Sensor 

PALSAR data: spatial resolution 15m  

10km 
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(2) SAR Polarization 

Illustration of how vertically polarized waves are backscattered by vertical dipoles,  

while horizontally polarized waves pass through the dipoles  

and are scattered by the ground underneath. 

Vertical polarized wave 

Horizontal polarized wave 



Multi-polarimetric SAR data  

The combination of “transmission and reception” 

and “vertical and horizontal linear polarization” 

makes 4 kinds of polarization. 

The strength of each polarization changes by 

reflected objects. 
Receive 
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Full polarization / HH:HV:VH:VV 

HH polarization 
Horizontal transmit -  

horizontal receive polarization 

HV polarization 
Horizontal transmit -  

vertical receive polarization 

VV polarization 
Vertical transmit -  

vertical receive polarization 

VH polarization 
Vertical transmit -  

horizontal receive polarization 



Features of SAR 

Advantage 

- Active type microwave sensor 

- No influence of weather and time (day/night) 

- Different wavelength gives different backscatter. 

  (reflectance / penetration) 

 

Difficulty 

- Large affection of terrain by side looking 

- Much noise 

- Complexity of data process and analysis 

- Necessity of various corrections 



Radar sensor 

2.4        3.75                      7.5          15    30                     130 cm 

X            C             S      L      P band 

Wavelength of radar sensors 



In general, short-wavelength radio waves are easily 

reflected from the surface of the material and  

long-wavelength radio waves can penetrate vegetation 

with some substances. 

objects > half of wavelength = reflection 

objects < quarter of wavelength = penetration 

 

SAR data needs to be selected 

according to the purpose. 

Band     Wavelength(cm) 

   P        130~30 

   L          30~15 

   C         7.5~3.75 

   X       3.75~2.4 

Kind of SAR : Difference of wavelength 



C band waves reflect from leaves, tree canopy. 

L band waves penetrate leaves and small branches, 

but reflects from tree trunk and ground. 

C band 

L band 
volume scatter 

backscatter from canopy 

backscatter from trunk 



Band Satellite Airplane 

P AIRSAR (USA) 

L PALSAR (Japan) AIRSAR (USA) 

C ENVISAT ASAR (Europe) 

RADARSAT-2 (CAN) 

AIRSAR (USA) 

C + X SAR-C/X-SAR (USA,etc.) C/X-SAR (CAN) 

X TerraSAR X (DEU) 

COSMO (ITA) 

L band 

C band 



PALSAR L4.1 images 

HH HV VV RGB=HH:HV:VV 


