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Definition 1  

Soil  

The upper layer of the earth (  0-2m) represent its loose surface material which 

is dug, plowed and being a medium for plants to grow. (Thompson 1957)  medium for plants to grow 

http://www.geocradle.eu/
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Soil Spectrum – An elegant wat to simplest the 

complexity of the soil system  
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Strong Link between Point and 
 Image  Spectroscopy  

Image 

Spectroscopy   
Point  
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Geology  
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Water  
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Quantitative spectroscopy – Chemometrics  

http://www.geocradle.eu/


1980 –First Soil Spectral Library   

Around 4000 spectra 

Stoner, E.R. and M.F., Baumgardner, 1981. Characteristic variations in reflectance of surface soils. Soil 

Science Society of American Journal 45: 1161-1165  

5 spectral types 

in USA 

http://www.geocradle.eu/


2015 

Advanced in Agronomy  

http://www.geocradle.eu/


•The Unscrumbler© 

•SPSS© 

•Matlab© 

 

 

 

Drawbacks 

Limited output 

Limited configuration 

Requires 
Programming 
knowledge 

PARACUDA© 

No Automation for 

Pre-processing 

• One click button 

• No need to be expert in machine 

learning approach 

• Extracting the best model  

• Image application  

Today: Supervised Machine Learning for data mining  

Tomorrow : Automated Deep Leering  Aproach  

http://www.geocradle.eu/


Spectral Archive  
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Soil 

Attributes  

Soil Spectra 

Files  

Soil Spectral Library : chemistry and spectroscopy  

Saŵple    LocatioŶ               OM        Clay       Liŵe…. 
A1             34,5467.67         2.4 %       34%      23.4% 

                  36,654,32 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI_Fh9qe2MgCFUrsFAodDlYLJw&url=http://www.hutton.ac.uk/about/facilities/national-soils-archive&psig=AFQjCNHQ_hYj0K0T52fT7rzJ-KIJgDYQfQ&ust=1445677497794298
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Past :  1980 –First Soil Spectral Library    

Around 4000 spectra 
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http://groups.google.com/group/soil-spectroscopy/files  

2015 

2015 

 

Estimation of total number of 

soil spectra : 400,000   

(1980 – 4,000) 

Today:  World Soil Spectral Libraries (no measurement 

protocols) – many users  

2016 

http://groups.google.com/group/soil-spectroscopy/files
http://groups.google.com/group/soil-spectroscopy/files
http://groups.google.com/group/soil-spectroscopy/files
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Today 

http://www.geocradle.eu/


New Standard world wide Soil 

Spectral Library  

Tomorrow : 

http://www.geocradle.eu/
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Imaging Systems  

http://www.geocradle.eu/


 
   

from heavy (past)  to light sensors (present and 

future)  

Petri SPECIM  March 23, 2015 

 

͞ ǁe haǀe sold Ŷoǁ ǁay oǀer 4000 spectrographs, of which 

 ~110 haǀe goŶe iŶto airborŶe AISA systeŵs!͟ 
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Imaging Platforms  (air borne)  
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ASD 

Past: Heavy aircrafts and complicated constructions  (airborne)    

http://www.geocradle.eu/


Present: light aircraft and UAVs (airborne)    

http://www.geocradle.eu/


Interest 

http://www.geocradle.eu/


N
u
m

b
e
r 

o
f 

p
a
p
e
rs

 a
n
d

 P
a
te

n
ts

  
How point spectroscopy driven the image spectroscopy of soils  

Year  

1970   1980   1990  2000     2010     2020 

Point Spectroscopy  

Image  Spectroscopy  

Interest 

Past & Present  Future  

http://www.geocradle.eu/


the Remote Sensing Handbook (Volume I, II, III)  

 
Will be published by Taylor and Francis Inc.  CRC Press,  

September 2015  

pp: 709-764 

Prasad T,  Editor  

Eyal Ben-Dor 
Tel Aviv University  

 

Jose A.M. Dematte  
University of  Sao Paulo   

Past  
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Tomorrow  



Tomorrow 
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Spectral Region 
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SPECTRAL REGION FOR HSR  

Today  Tomorrow  

http://www.geocradle.eu/


Du, C., & Zhou, J. (2009). Evaluation of soil fertility using infrared 

spectroscopy: a review. Environmental Chemistry Letters, 7(2), 97-

113. 

Mid IR for soil P (soluble and solid)   

http://www.geocradle.eu/


Space Programs  
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Space Programs  
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Hyperspectral Missions 

Launch and Lifetime 

2021/24 

2018/19 

HSR Orbital Mission  

ESA  SENTINEL 10  

Past 

Present   

Tomorrow  



Soil monitoring from space are playing a major role 

in SHALOM and SENTINEL 10 missions   

http://www.geocradle.eu/


Model from SSL  

Tomorrow’s  vision  

http://www.geocradle.eu/


Conclusions  

• Soil Hyperspectal Remote Sensing is a growing 

field with a growing recognition 

 

• Soil Hyperspectral Remote Sensing has a great 

potential in many directions. 

 

 

• The future is bright in soil spectral  imaging base 

on the knowhow already accumulated and on the 

forthcoming advance technology (sensors, 

accessories, platforms)    

 

 

 



SSL Israel 



from: 

• RSL field survey 

• Ministry of Agriculture 

• Sherut Sade – Field Survey 

• Soil Conservation and Drainage monitoing unit 

 

Collecting Soil samples for local ISS 



Ministry of 

agriculture 

Sherut Sade      

(Zemach & Neve Yaar) 

RSL Field 

survey 

756 

78                  

(potential for 

>2000) 

956 

1790 



Locating (field/storage) 

Cataloging 

Measuring 

Storing 



 Important Points to established   SSLs 
• Samples selection – Need to represent the soil orders  of the 

country  (GEO-CRALE) 

 

• Meta Data – Need to be organized at a standard way  (GEO-

CRADLE)  

 
• Soil Attributes – Need to be obliged (5 attributes, GEO-CRADLE ) 

and optional (OPEN)  

 

• Chemical Analyses – At the same protocol and experimental errors 

must be provided (OPEN)  

 

• Spectral Measurement – Under standard and protocol  (GEO-

CRADLE)  

 

• Data archiving –Book’s Library protocl (for finding samples on the 
shelves) (GEO-CRADLE)  

 

• Digital filing and  saving format – an agreed structure  (GEO-

CRADLE)  
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