
The Soil Spectral library of 
Medeterinain Countries 



Soil Attributes 

Soil Spectra Files 

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

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

36,654,32

Soil Spectral Library : The Practical Structure  

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


Different spectral measurements protocols and configuration:

DIFFERENT RESULTS! 

CSIRO: CP CSIRO: Dark box TAU RSL: CP

(Ben Dor et al., 2015b)

GFZ Potsdam: Pfitzner et al., 2011.

Lab 

Field 



Protocol to generate Soil Spectral Library 



Standard for Systemic Effects   

Lucky Bay  Wiely Bay





Locating (field/storage)

Cataloging

Measuring

Storing



Select the region

Select the 
Project/Provider

Select the Depth and 
Variable in order to 

present them over the 
map

Select the a sample

Select the desired 
Map type

https://moag.maps.arcgis.com/apps/webappviewer/index.html?id=504454d137bd44a6b78c8da27a68
05a8&locale=he

https://moag.maps.arcgis.com/apps/webappviewer/index.html?id=504454d137bd44a6b78c8da27a6805a8&locale=he


https://www.modelfarm-aro.org/subject-areas/the-national-soil-spectral-library-of-israel/?lang=en



After selecting samples 
from the table, the 
following graphs will be 
updated: 
1. VNIR-SWIR
2. LWIR
3. Particle size Dist.
4. Seasonal Sentinel-2 

data (see next slide)



The seasonal Sentinel-
2 data, vs. the 
resampled ASD 
spectrum.
Taken from Google 
Earth Engine

Produce correlation plot by selecting any X and Y variables 
(chemical and physical properties (Clay, CaCO3…), 
environmental properties (Precipitation, Elevation…) and even 
wavelength. 
In addition, can color the samples by a third parameter and 
even divide it (columns/rows)



Interactive bar plot 
which presents the 
number of samples in 
each geographic 
region



Choose pre-defined 
properties in order to 
see the distribution of 
samples in the 
following Districts

Interactive 
visualization of the 
statistical parameters

Controlling the points 
appearance



Select any profile name in 
order to inspect the pre-
defined soil properties 
along that profile. You can 
compare profiles by 
selecting more than one.

Interactive data

After selecting the 
requested profile, 
additional graphs 
update automatically 
(this feature can work 
only when selecting 
one profile). (See next 
slide)





Viscarra Rossel 2010  

The Missing part for Global 
SSL : Medeterinain 

Countries 

New Standard  (ISO) world wide Soil Spectral Library 

http://www.geocradle.eu/




Pilot Highlights

TAU-RSL

Medeterinain SSL under CSIRO standard and Protocol 

The library is situated at i-BEC center Thessaloniki Greece  



Israel

Property Min Mean Median Max SD Skew Kurtosis N 

OM (%) 0.09 2.5834 2.01 13.23 2.1595 2.0876 6.1077 106 

Sand (%) 4.03 44.6271 41.01 97.50 25.4006 0.2936 -1.0303 193 

Silt (%) 0.00 23.4967 23.28 61.13 13.3401 0.1493 -0.4687 193 

Clay (%) 0.20 31.9954 30.38 81.00 17.7866 0.2759 -0.7015 192 

CaCO3 (%) 0.00 26.8847 22.15 74.27 19.2755 0.5332 -0.6957 150 

pH (H20) 6.50 7.5484 7.50 8.40 0.3730 0.0062 -0.2642 137 

EC (μS) 0.07 3.8497 0.86 88.10 10.5869 5.6206 36.3869 141 

 

Israel  SSL 



Greece

Property Min Mean Median Max SD Skew Kurtosis N 

OM (%) 0 0.9401 0.86 4.18 0.6287 1.0880 2.0493 928 

Sand (%) 2 59.0043 59.00 99.00 20.4710 0.0945 -0.6216 928 

Silt (%) 0 26.1272 26.00 68.00 14.7009 0.0858 -0.8567 928 

Clay (%) 0 14.9321 13.00 91.00 11.1773 1.8031 5.5072 928 

NO3 ppm 0 17.7938 5.60 661.20 38.9528 7.4106 92.3701 928 

CaCO3 (%) 0 0.5033 0.00 40.30 2.1806 11.4630 172.7943 928 

 

Greece  SSL 



Turkey

Property Min Mean Median Max SD Skew Kurtosis N 

OM (%) 0.00 1.4545 1.26 5.09 1.1312 1.0019 0.7350 94 

Sand (%) 11.95 48.9943 50.57 86.20 19.6373 -0.0058 -1.1223 98 

Silt (%) 2.09 21.4671 19.90 47.78 9.1021 0.8811 0.5022 98 

Clay (%) 5.07 29.5386 25.78 76.46 15.9816 0.6435 -0.2519 98 

CaCO3 (%) 0.58 21.2726 18.48 89.99 17.8601 1.5676 2.9893 100 

pH (H20) 5.75 8.1471 8.17 9.76 0.5849 -0.7216 2.9174 100 

EC (μS) 2.11 178.2563 141.55 1225.00 156.4308 4.5675 24.8432 100 

 

Turkey  SSL 



Cyprus

 Min Mean Median Max SD Skew Kurtosis N 

OM (%) 0.00 0.66 0.08 6.30 1.41 2.51 5.14 96 

Sand (%) 25.80 64.14 63.75 88.10 14.95 -0.35 -0.81 94 

Silt (%) 10.00 26.36 26.60 46.50 9.22 0.12 -0.98 94 

Clay (%) 1.50 9.12 7.10 37.20 7.15 1.51 2.57 94 

CaCO3 (%) 1.25 22.47 7.30 81.50 24.96 0.84 -0.93 96 

pH (H20) 5.95 7.91 7.97 10.07 0.72 0.08 0.61 96 

EC (μS) 0.05 0.15 0.14 0.66 0.10 2.30 8.16 96 

 

Cyprus SSL 



Cyprus

 Min Mean Median Max SD Skew Kurtosis N 

OM (%) 0.00 0.66 0.08 6.30 1.41 2.51 5.14 96 

Sand (%) 25.80 64.14 63.75 88.10 14.95 -0.35 -0.81 94 

Silt (%) 10.00 26.36 26.60 46.50 9.22 0.12 -0.98 94 

Clay (%) 1.50 9.12 7.10 37.20 7.15 1.51 2.57 94 

CaCO3 (%) 1.25 22.47 7.30 81.50 24.96 0.84 -0.93 96 

pH (H20) 5.95 7.91 7.97 10.07 0.72 0.08 0.61 96 

EC (μS) 0.05 0.15 0.14 0.66 0.10 2.30 8.16 96 

 

Cyprus SSL 





http://datahub.geocradle.eu/dataset/regional-soil-spectral-library

i-BEC Server 



Italy Soil Samples : 300 

Samples for the SSL
Properties: 
Texture, SOM, CaCO3, Ph, Water 
Retention, water content, Bulk 
density  



New initiative on  field SSL 



Same soil – Physical Crust –Different spectra  

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 

http://www.journals.elsevier.com/catena/#description


“SoilPro”  SOIL field PRObe

An In-situ Remote Sensing Device for Surface 
Measurement Under Constant Conditions

Standard and Protocol for Field Measurements 



Illumination 
source

Camera & 
laser pointer

Optic fiber

spectrometer

Operational 
laptop 

Standard and Protocol for Field Measurements 









Conclusion

• Soil Spectral Libraries in laboratory using CSIRO protocol for 
Medeterinain countries have initiated and being updated with 
more samples and countries 

• The libraries are public available 

• The field SSL under standard and protocol is a future task 

• IEEE SA  P4005 WG is active toward establishing  agreed protocols 
for lab and field 


