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The Problem 

• Soil Spectral Libraries are an important set of data to develop quantitative  
models to map soil properties 

• The SSL  however not able to mimic  the surface condition  as they are seen 
by EO means  (disturbed by sampling, sieving, and drying  ) 

• Soil Sealing is emerged due to  physical and biogenic processes  on  the 
upper micrometer of the soil surface

• Although the crust “horizon” is neglected within the soil profile – it has  a 
significant  impact on the soil stabilization and water regime 



Soil Attributes 

Soil Spectra Files 

Soil samples at storage,  with wet chemistry data  plus reflectance spectra measured under a 
well accepted protocol process and ancillary data  

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

36,654,32

Soil Spectral Library : The Practical Structure  

A Tremendous effort is being caried  out today by many groups to develop a comprehensive word 

wide soil spectral library  
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Crust
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2mm grinding 

Field Measurements 
Lab Measurements 

Not only harmonization between measurement protocol but 

MOSTLY  the state of soil in the field is matter 

Soil physical crust in the field  and way 

to measure soil reflectance 



Same soil – Physical Crust 

De Jong S.M., E.A. Addink, D. Duijsing & L.P.H. van Beek, 2011, Physical Characterization and Spectral Response of 
Mediterranean Soil Surface Crusts. CATENA 86(1), 24-35

Solution: Field SSL 

Different Spectra 



CHALLENGE: How to measure soil surface reflectance in 
the field and assess it directly to the surface-related 

properties 

Undisturbed soil – Mimic the  field condition:  both spectral and 
infiltration rates are measured under the natural environment 

and at the viewpoint of the EO means  

The soil in the rain simulator is  disturbed (just as the soil in the SSL 
AND 

does not mimic  the field condition  



The SOIL field PROB  assembly – SoilPro® 
• The SoilPro is lightweight assembly and easy to operate, suitable to be connected to optic fiber of any field 

spectrometer.

• The SoilPro combines the advantages of the two common methods: acquiring a representative reflectance 

of large surface area, while keeping all factors

• constant.

The SoilPro - design and operation The SoilPro set up The SoilPro in the field

1) SoilPro, 2) portable battery, 
3) ASD® fieldSpec
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Field Spectroscopy 



Quality Performance SoilPro
(SP) VS bare  fiber (BF) 



u WIR is a very important hydrological 
parameter, which is strongly dependent on soil 
surface conditions.

u WIR is an excellent soil property to 
investigate the gap between lab and field 
spectral observations

Using Water Infiltration Rate (WIR) by the SoilPRO® 

WIR is defined as the length units per unit time of water entering 
into the soil.(Kirkham, 2014)



Why WIR?
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Agassi et al., 1985 and 1994.

Lado et al., 2004.

Capriel et al., 1997.
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& Erosion)

WIR is defined as the length units per unit time of water entering into the 
soil.(Kirkham, 2014)



Field Spectral Measurements using ASD connected to SoilPRO.



The Mini-disk  
Infiltrometer



The experiments 



Data Acquisition
u This dataset contain samples of 6 different fields along the 
Mediterranean Basin:

i) Kibbutz Sde Yoav, Israel (30 Samples)

ii) Afeka, Tel Aviv, Israel (18 Samples)

iii) Alento, Italy (21 Samples)

iv) Aminteo, Greece (45 Samples of 3 different fields)

v) Southern Israel (110 samples) 
Aminteo, Greece Sde Yoav, Israel

Tel Aviv, Israel

Alento, Italy



Flowchart



The Clayey 
Group

Undisturbed

Disturbed

Same applies to the Sandy Group 



The Clayey Soils
ASD SPECTRAL RESOLUTION (VIS-NIR-SWIR) CUBERT UHD-185 SPECTRAL RESOLUTION (VIS-NIR)











Validation





Important Features 

PRISMA model using Field SSL 
(Clayey Soils)  

Clay 
Soil moisture  

Iron Oxides, SOM 



Negev Southern Israel 
PRISMA image 

High erosion risk

Low  erosion risk



Ø The soil surface reflectance is an important parameter to retrieve soil “seals” 
property ( e.g. WIR). 

Ø A method to measure soil “seal” reflectance properties in the field has been 
proposed using the SoilPRO®. 

Ø The field-based models showed better results than the lab-based models

Ø The WIR is heavily dependent on the soil texture 

Ø The soil attributes that control the WIR are: organic matter, texture, and iron 
oxides. 

Ø Adopting the field-based model to map WIR using both  UAV - HSR  and  Orbital-
HSR is possible. 

Conclusions



Thank you!
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