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Different spectral measurements protocols and configuration:
DIFFERENT RESULTS!

CSIRO: CP CSIRO: Dark box ~ TAU RSL: CP GEZ Potsdam: Pfitzner et al., 2011.

(Ben Dor et al., 2015b)
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Depth (cm): Variable:

[0 x | [ Select.. -

Sampling locations

FILTER ROWS
S0
OBJECTID Provider  SampleMam Latitude Longitude NaturalArea Region RegicnlD District Elewation Climate Bedrock Horizon
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Correlation between variables
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The Project

GEO-CRADLE will set out to establish a regional Data Hub serving as a “one-stopshop”
that facilitates access to and sharing of geospatial data and information collected from
satellites and ground-based networks. In addition, the GEO-CRADLE Portal will act as an
interface between scientists and diverse data providers, providing a single point for the
stakeholders to identify existing data, skills, gaps and complementarities, necessary for
the development of synergies and market opportunities across the entire value chain
and in relation to regional priorities. By doing so, GEO-CRADLE aspires to catalyse
further promotion and tailoring of Copernicus data and services within the region, while
leveraging the integration of North African, Middle East and Balkan EO capacities in the
Global Earth Observation System of Systems (GEOSS).



The Missing part for Global
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Countries

Viscarra Rossel 2010
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Medeterinain SSL under CSIRO standard and Protocol

.i Soil Classes

in Number of Samples
Cambisols CM 297

Fluvisols FL 457
Gleysols GL 7
Histosols HS 1
P o Luvisols LV 199
i . PhaeozemsPH 8
rrrrr ™ Vertisols VR 164
Arsenosol AR 133
Chernozems CH 16
Leptosols LP 340
Planosols PL 4
Umbrisols UM 2
Regosols RG 41
- B = Calcisols CL 82
e < J‘A Gypsisols GY 1
7 al Kastanozems KS 16
5 ; 0 " C‘ orus Solonchaks SC 15
£, GEO-CRADLE Soil Spectral 15104 Hean E
* Library at a Glance y (@ soil Properties
,/-,‘*-d) in Number of Samples
£ 2212 oM 1527
S __pa i » ,'; ! ISRAEL Texture 1618
‘\ v \ [ - ] CaCOs; 1241
4 3 \ 4 NO, 991
4 / pH 529
IM, \\\\\ / EC 241
‘ B h | GEC 105
E %O GROUP ON A \ )
.t‘f_“"'"..u EARTH OBSERVATIONS R 9
_— The library is situated at i-BEC center Thessaloniki Greece
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S Israel SSL
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30~
34.5 35’0 35‘5
Longitude
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
CaCOs3 (%) 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 (uS) 0.07 3.8497 0.86 88.10 10.5869 5.6206 36.3869 141
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Soil texture for Greece

Greece Clay
»
40- T_extural Class
| |Clay
| @ |Clay Loam
8 ELoam
z | ® |Loamy Sand
= 3- ZSand
ESandyCIay
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| ® |Sandy Loam
[o]silt
36~ ESiItLoam
| @ |Silty Clay
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Z'D 2‘2 2’4 2'6 2’8
Longitude
< Sand/ Percent
Property Min Mean Median Max SD Skew  Kurtosis N 100
OM (%) 0 0.9401 0.86 418 0.6287 1.0880 2.0493 0928
075
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 ém
&
Clay (%) 0 14.9321 13.00 91.00 11.1773 1.8031 5.5072 928
025
NOs ppm 0 17.7938 5.60 661.20 38.9528 7.4106 92.3701 928
CaCOs (%) 0 0.5033 0.00 40.30 2.1806 11.4630 172.7943 928 boo
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Turkey SSL
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Turkey
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0 as 40
Longitude
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 159816 0.6435 -0.2519 98
CaCOs3 (%) 0.58  21.2726 18.48 89.99 17.8601 1.5676 2.9893 100
pH(H20) 575  8.1471 8.17 9.76  0.5849 -0.7216  2.9174 100
EC (uS) 2.11 178.2563 141.55 1225.00 156.4308 4.5675 24.8432 100
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Cyprus SSL
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Soil texture for Cyprus
Cyprus
Clay
L4
oe
{....o ob gee o0 sReBETTe Textural Class
3 350- o @i e oo ® 0 %g:ZLoam
.g ZLoam
s ;LoamySand
|*|Sand
348 | |Sandy Clay
Z Sandy Clay Loam
ESandyLoam
[=]silt
3486 L& |Silt Loam
' . ' ' L= |Silty Clay
325 330 335 340 [#|silty Clay Loam
Longitude S
N
Sand ’% % % % ) Silt
Sand / Percent
Min Mean Median Max SD Skew  Kurtosis N h
oM (%) 0.00 0.66 0.08 6.30 1.41 2.51 5.14 96
0.751
Sand (%) 25.80 64.14 63.75 88.10 1495 -0.35 -0.81 94
Silt (%) 10.00 26.36 26.60 46.50 9.22 0.12 -0.98 94 ED )
2 =y
N\ \ N
Clay (%) 1.50 9.12 7.10 37.20 7.15 1.51 2.57 94 @« _— Ve \ / \\
CaCOs (%) 1.25 2247 7.30 81.50 2496 0.84 -0.93 96 025
pH (H20) 595 791  7.97 10.07 072 0.08 0.61 9%
EC (uS) 0.05 0.15 0.14 0.66 0.10 2.30 8.16 96 0.009

500 1000 1500 2000 2500
Wavelength (nm)
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Soil texture for Cyprus
Cyprus
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' . ' ' L= |Silty Clay
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Longitude S
N
Sand ’% % % % ) Silt
Sand / Percent
Min Mean Median Max SD Skew  Kurtosis N h
oM (%) 0.00 0.66 0.08 6.30 1.41 2.51 5.14 96
0.751
Sand (%) 25.80 64.14 63.75 88.10 1495 -0.35 -0.81 94
Silt (%) 10.00 26.36 26.60 46.50 9.22 0.12 -0.98 94 ED )
2 =y
N\ \ N
Clay (%) 1.50 9.12 7.10 37.20 7.15 1.51 2.57 94 @« _— Ve \ / \\
CaCOs (%) 1.25 2247 7.30 81.50 2496 0.84 -0.93 96 025
pH (H20) 595 791  7.97 10.07 072 0.08 0.61 9%
EC (uS) 0.05 0.15 0.14 0.66 0.10 2.30 8.16 96 0.009
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The Regional Soil Spectral Library

The current dataset contains a regional vis-NIR (350-2500 nm) soil spectral library of the region. It contains

metadata regarding the soils sampled, their key properties, and their spectral signature. The spectral signatures

were obtained using a standardization protocol. The dataset encompasses the following countries and soil

properties:

Country
Albania
Bulgaria
Cyprus
Egypt
FYROM
Greece
Israel
Serbia
Turkey
All

Samples
107
105
96
10
124
928
221
63
100
1754

SOM
107
105
96

124
928
106
63
94
1629

Texture
107
105
94

X
124
928
193
63
98
1712

CaCO3

928
150
63
100
1341

pH

105
96

124

137
63

100
631

NO3

> X X X X

928

63

991

EC

93

141

100
334

CEC

105

< X X X X X X



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

SSL Albania
This SSL was established by the Institute for Nature Conservation in
Albania...

& Download

SSL Bulgaria
This SSL was established by the Space Research and Technology Institute

(8

Qien® # Geocradle

& Download

SSL Cyprus

This SSL was established by the Cyprus University of Technology (CUT). < Download

i-BEC Server
SSL Egypt

This SSL was established by the Centre for Environment and
Development for...

< Download

SSL FYROM
This SSL was established by the Ss. Cyril and Methodius University < Download
(USCM)....

SSL Israel
This SSL was established by the Tel-Aviv University (TAU). & Download

SSL Serbia
This SSL was established by the Institute of Physics Belgrade (IPB). <% Download

SSL Turkey

This SSL was established by the Space Technologies Research Institute < Download
(-

SSL GEO-CRADLE
This dataset contains the complete GEO-CRADLE SSL (i.e. all of the & Download
countries...

Download All X



Italy Soil Samples : 300
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Same soil — Physical Crust —Different spectra

THE REMOTE SENSING
LABORATORIES

Solution: Field SSL

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
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Standard and Protocol for Field Measurements

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



Standard and Protocol for Field Measurements
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A transfer function to predict soil surface reflectance from laboratory soil e
spectral libraries
Micolas Eranees , Eval-BeaDer
The Remote Scresing Labarcmry, Tel Aviv University, Seliz 160, Tel Aviv 69975, Fracl
ARTICLEINFO ABSTRACT
Handling Ediror: Budiman Minasny Specrral-bazed model: exmractsd from laboratory reflectance in the £00-2500 nm spectral range to predict zodl

attributes may not be applicable to soil spectra acquired in the field. Thiz iz because laboratory sampling pro-

Eywards: ] cedures dizturb the natural seil surface’s status. We investigated this izsue by uzing the =zoil surface-dependent
T"_'_'“‘f" functian property of water-inflltradon rate (WIR). We created a dataszet with 114 samples collacted from six flelds with
Sail cpectroacepy varying textures located in three different Mediterranean countries (Israel, Greeee, Italy). Using the field and

Water-infiltration raee

Sl surface laboratory spectral datazets, we demonstrated that WIR iz better predicted by fleld ve. laboratory measurements

(R* = 0.92 and 0.56, respectively). We alse developed a tranzfer fimetion (TF) to predict the fleld spectral
measurements from the laboratory spectra. Usze of the TF-processed datazet considerably improved the WIR
prediction using laboratory information (from R® = 0.56 to 0.76). It was coneluded that zoil surface reflactance
values can be ezdmarted bazed on laboratery spectra using a TF. The generated TF enablez exploiting soil spectral
libraries for remote-sensing views and for asseszing surface-related soil properties.
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Fig. 2. The BF model: with their predictions in the calibration and validation stages.



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

 |EEE SA P4005 WG is active toward establishing agreed protocols
for lab and field



