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• Establishing a national soil archive for 

research and study purposes.

• Establishing a digital database of Israeli 

soils that includes chemical-physical-

spectral information.

• Developing an interactive data mining 

system.

• Building an on-line portal where end-

users can acquire information on the soil 

in any given geographical area freely 

and automatically.

Research objectives

Figure 1. Soil samples at storage,  with wet chemistry data  plus reflectance spectra measured under a well 

accepted protocol process  
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(4.2)

The role of soil spectroscopy for food security & 

tools to create a SSL

The GEO-CRADLE project has received funding from the European Union’s Horizon 

2020 research and innovation programme under grant agreement No 690133.



Pilot Highlights



New Standard  (ISO) world wide Soil Spectral 

Library 

http://www.geocradle.eu/


The national SSL includes different soil types from diverse locations, various land uses and 
varied depths.

Soil samples were collected by intensive field work or compiled from different sources such as:

The ministry of agriculture

Research institutes

Laboratories

Surveyors 

Collecting the samples
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Figure 2. Collecting the samples



Methodology
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Sampling

Spectral measurements 

(VNIR-SWIR-LWIR)

Laboratory 
measurement 

(OM, CaCO3…)

Building the 
database

On-line Portal

Statistical models
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C

D

Figure 3. Flow chart



The database
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No. of samples 

Coordinates (long/lat) 1746

Clay (% wt.) 1302

Silt (% wt.) 1302

Sand (% wt.) 1302

Clay – PSD (% V) 433

Silt – PSD (% V) 433

Sand – PSD (% V) 433

CaCO3 (%) 1203

OC (%) 700

Organic Matter (%) 964

N (%) 446

C:N 446

EC (dS/m) 924

pH 756

Saturation 564

Spectrum 2978

and dozens more…

0

20

80

60

40

100

Sand (% wt.)

Figure 4. A ternary diagram of the database



Modeling – (VNIR-SWIR)

Mediterranean Regional Information Network (MedRIN)Figure 5. VNIR-SWIR models



Modeling – (LWIR)
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Summary of results
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R² (test) RPD RMSEP
# samples 

(total)

# samples 

(test)

Clay (% wt.)

Thermal

0.57

0.83

1.53

2.06

13.4

6.73

895

82

220

17

Silt (% wt.)

Thermal

0.66

0.63

1.71

1.15

7.31

7.26

908

83

222

17

Sand (% wt.)

Thermal

0.49

0.76

1.36

1.80

14.9

12.1

868

85

214

15

Clay – PSD (% V) 0.94 4.18 2.68 400 97

Silt – PSD (% V) 0.94 4.05 5.68 417 101

Sand – PSD (% V) 0.95 4.53 7.68 417 101

CaCO3 (%)

Thermal

0.74

0.70

1.91

4.10

7.23

5.08

798

86

197

20

Organic Matter (%)

Thermal

0.71

0.76

1.83

1.84

0.59

0.87

774

83

189

18

OC (%)

Thermal

0.80

0.65

2.24

1.63

0.28

0.46

547

83

133

18

N (%) 0.90 3.10 0.04 404 97

C:N ratio 0.63 1.66 1.87 361 87

EC (dS/m)

Thermal

0.49

0.76

1.28

1.38

1.10

1.45

841

83

207

19

CEC 0.90 3.24 5.89 356 86

P Olsan 0.66 0.89 27.3 444 106

K in CaCl2 0.63 1.64 35.2 299 72

Hygroscopic Water

Thermal

-

0.91

-

3.38

-

0.77

-

82

-

17

Quartz (%)

Thermal

-

0.91

-

3.29

-

7.10

-

84

-

17



The on-line portal
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Summary
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No. of 

Samples
Area (sq/m²)

Ratio 

(*1000)

Sweden 396 450,295 0.88

Denmark 2,851 42,933 66.4

France 2,200 551,695 3.99

Australia 10,677 7,692,024 1.39

Europe (LUCAS) 20,000 10,180,000 1.96

Africa 17,000 30,370,000 0.56

Israel (spectra) 2,978 22,072 134.9

The ratio between No. of samples to the total sampled area.



Hyperspectral Missions

Launch and Lifetime

2020/22

2016/17

HSR Satellites 

CHIME

EMITNASA/USA

ESA 

?

TAU-

RSL



Sentinel 

10 

CHAIME  

Copernicus Program 

The HSR Satellites Program  

TAU-RSL 





Project 1 HSR 



Measuring the Earth’s Mineral Dust Source Regions to 

Improve Forecasts of the Imacts of Dust on the Earth 

System 

• Challenge:

• Mineral dust radiative forcing is the 

single largest uncertainty in aerosol 

direct radiative forcing (USGCRP & 

IPCC)

• Mineral dust emitted from the 

surface is a principal contributor to 

direct radiative forcing over arid 

regions, impacting agriculture, 

precipitation, and desert 

encroachment around the globe

• Composition is critical: a change of 

1% in relative abundance of iron 

oxide can cause a ~50% change in 

radiative forcing

• The composition of the Earth’s 

mineral dust source regions is poorly 

known

• Hypotheses Tested by EMIT:

• The net contribution of mineral dust 

to regional and global radiative 

forcing is to warm the atmosphere 

(positive forcing)

EMIT: Earth Surface Mineral 

Dust Source Investigation

5

2

°

The HSR Satellites Program  
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Makhtesh Ramon :

•No vegetation 

•No clouds

• Close to Desert Research center 

•2 hours from Tel Aviv 

Large mineral diversity 

Thematic Cal/Val site Machtesh Ramon  



New Special Issue “Remote Sensing” open access 

Soil Degradation Special Issue Information

Soil degradation includes a number of processes, ranging from soil

erosion to soil contamination, which reduce the capability of soil to work as a base for vegetation roots. Soil can be

degraded chemically and physically. Chemical processes connect to parameters of the soil that tie to soil chemical components

and their reactions, including salinity, fertility decline and contamination, whereas physical processee

describe alterations in particle size, soil structure, compaction status and soil depth. Both chemical and physical processes can

bring water loss and soil toxicity as well as other effects including erosion, deposition and soil swelling that all together direct to

a reduction in soil productivity and fertility in space and time. Due to the dynamic nature of these effects, early monitoring can

allow suppressive interventions before severe and irreversible soil problems arise. Methods to quantify soil degradation on a

large area with a proper domain are needed and must be studied and developed. Various proximal and remote sensing disciplines

such as laboratory and field sensors, unmanned aerial vehicles, airborne and spaceborne sensors are essential tools, well-suited

for surveying large areas and monitoring soil degradation at a high temporal and spatial interval.

The following special issue focuses on “Monitoring Soil Degradation using Proximal and Remote Sensing Techniques”. We

seek articles that utilize remotely sensed data for degradation monitoring, including but not limited to:

• innovative applications and methods in remote sensing of soil degradation, significant case studies;

• novel data analytics for soil degradation modelling applications at different geographic scales;

• multi-sensor and multi-resolution data analysis for degradation monitoring;

• optical and thermal remote sensing for soil degradation monitoring;

• potential of new generation of hyper and superspectral sensors in soil degradation monitoring;

• soil contamination (e.g. natural gas, petroleum hydrocarbons and potentially toxic elements) mapping and

monitoring.

Prof. Eyal Ben-Dor

Dr. Asa Gholizadeh



Thank you

Prof. Eyal Ben-Dor

bendor@tauex.tau.ac.il
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