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Why Soils ? 
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Soil, like air and water, is critical to life on earth.
Soils are incredibly resilient, but they are also fragile
and can easily be damaged or lost. Improved
management of our planet’s limited soil resource is
essential to ensure a sustainable future and guarantee
healthy and productive soils for food security, as well
as to support many essential ecosystem services that
enable life on earth



Soil Spectral library 
An important archieve of soil samples  for 

Food Security 



Soil Attributes 

Soil Spectra Files 

Sample    Location               OM        Clay       Lime….
A1             34,5467.67         2.4 %       34%      23.4%

36,654,32

Soil Spectral Library :  A collection  of soils samples with their  
spectra and wet chemistry data 
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Definition 



Dalal, R.C., and R.J. Henry. 1986. Simultaneous determination of moisture, organic carbon 
and total nitrogen by near infrared reflectance spectroscopy. Soil Science Society of 
America Journal 50:120-12 

Quantitative Method for 

spectral based SOIL properties 

First Paper on Soil 
Spectral Analysis (NIRS) 

1986

C = B0+ B1.R1 + B2.R2 ….Bn.Rn
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Soil Spectral Analysis : The 
flood! 
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Laboratory soil spectral library proximate the field 
spectral response for hyperspectral remote sensing   

Transfer function 

Field (r)  = lab (r#) * FF  





SSL  from different sources – Not speaking the same language- A Babylon Tower Situation 



Different laboratory protocols and configurations: 

CSIRO: CP CSIRO: Dark box TAU RSL: CP
GFZ Potsdam: 

8˚ for optic fiber
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One sample one spectrometer

Motherhood sample  (ISS) 
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systematic effect  

protocol 

3 identical samples, 3 spectrometers all  corrected to motherhood spectrometer   

Motherhood spectrum  



A simple protocol has 
established for new users   
Since 2014

The first solution to harmonize SSLs from different origions
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Everyone present  here please state your  name and declare an affiliation.

P 4005 KOM



KOM – LISTOF ATTENDEES (KOM) 
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48 members 

Quorum 24<

P 4005 M# 1  0CT0BER 8,  2020 



STANDARDS DEVELOPMENT STAGES
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48 months 

P 4005 KOM    June,4  2020 

June 2020

14 meetings 



• SWG1 - Optical operational scheme (0.4-2.5 um): Eyal Ben Dor + Sabine Chabrillat (RSL-TAU, GFZ)  
• SWG2- Thermal operational scheme (3-15 um): Martin  Schodlok (BGR)
• SWG3- Data saving and archiving (optical + thermal): Jose Dematte  (USP) 
• SWG4 - Cross calibration for spectral exchange (optical + thermal): Milla Luleva, Jonatan Senderman (AgroCares) 
• SWG5- Spectral performance assessment for Optical and Thermal spectral ranges:  Bas van Wesemael (UCL)
• SWG6- Field operational scheme (Optical):  Thomas  Schmid + Nicolas Francos  (CIEMAT,  RSL-TAU)
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In all SWG - Consideration  to  Mineral and Organic soils  Should be given   

S-WG suggested leaders 
P 4005 M# 3    0CT0BER 8,  2020 



SWP 1
(SWP 4,  5) 



Reflectance 
Measurement stages in 

the Laboratory

A simple card  

Learn you 
spectrometer 

(every 6 months)  

Routine spectral 
measurements 



Synopsis of 
Measurement 



Short 
Document 



Conclusions 

• Soil is  an important  component in the food security world 

• Soil Spectral Libraries  (SSL) are important  (big) data information to 

foster precise agriculture and better food production 

• Different protocols to measure SSL result in a “Babylon tower effects ” 

• An agreed standard and protocol for soil reflectance 

measurement is the main product of the IEEE P4005 WG. 

• The IEEE P4005 standard will be a game changer in exploiting  SSLs 

globally



Thank You !! 
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bendor@post.tau.ac.il


