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Absorption Mechanism and 
Spectral Features in Soil   

Lesson 3  
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A curve describing the relative intensity of the incident 
and reflected EM  as a function of its energy 



 
Chemical Chromophore:  A substance that changes the EM in  specific wavelength 
 
Physical Chromophore:  A substance that changes the EM in  all  wavelength 



Stoner, E.R. and M.F., Baumgardner, 1981. Characteristic 

variations in reflectance of surface soils. Soil Science 
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Ben-Dor E.,  and A. Banin 1995b, Near infrared analysis 

(NIRA) as a  Simultaneously method to evaluate spectral 

featureless constituents in soils., Soil Science  159:259-269  



The importance of  Spectral Information  

1) Precise recognition of the targets 

2) Quantitative analysis 

 

3) Ability to go beyond the pixel size (sub pixel analysis) 

if  HSR data is collected  

 



EM Spectrum and Matter’s 
Interaction   





VIS –NIR  









Chrystal Field absorption  





Fe bearing minerals  
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Rare Ore  Minerals  
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All Mechanisms  



Vibrations 



Vibrations 



Vibrations 

Only in pure and well crystalized mineral 



More example of  the second overtone  



Stretching  bending 

Calcite  and CO3 group  

1400cm-1 



Overtone Calculation 

Example for CaCO3  

Always in Wavenumber!! (as we work with energy) 

  E1 +E2 = hc/l + hc/l  

1/l + 1/l + 1/l 

  

3 v1 

3 * 1400 = 4200 cm-1 =  2.38 um 



2.38um 
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Summary from  Hunt  



Absorption Mechanism + Wavelengths  

From Ben Dor et al, Manual of Remote Sensing  



Spectral Characteristics of Vegetation 
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wavelength in microns 

H2O-absorption 

chlorophyll- 

carotenoid- 

absorption 

leaf 

pigments 

cell 

structure 

water 

content 

a) healthy (green) 

b)  

c) stressed 

d) 

e) dry (brown) 














