Promoting standardized & Earth Observation-aware
Soil Spectral Libraries for land monitoring:
Lessons learned from GEO-CRADLE
and the EuroGEO perspective

Prof. George C. Zalidis
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4 Never forget our goal ...

Large-scale soil mapping to
"= Ensure food security

e = Support SDG reporting

= Achieve Land Degradation Neutrality




The problem:
.In‘the era of Open Big EO Data ...

... our data are
incompatible, closed,
proprietary, and our
r8 methods are heavily
guarded ...

N\ i We need to standardize
A= 4 and open our repositories!



= Focused on large laboratory SSLs

*= Each national/regional focal point has their own
closed and potentially incompatible solution!

= Techniques were developed for inter-calibration
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The open and standardized GEO-CRADLE
Soil Spectral Library (SSL)
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{2} Composed of 1761 samples from 1017 soil profiles distributed
in nine countries from three continents and covering an area
with well recognized gaps in GLOSOLAN
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GEO-CRADLE standardization tiers

1. Sampling
(methodology + metadata collection)

2. Chemical Laboratory
(inter-calibrations)

3. Laboratory spectral measurement
(Internal Soil Standard)




GEO-CRADLE:

Spectral Standardization protocols
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Difference in ISS - TAU vs CSIRO
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GEO-CRADLE: Spectral

Standardizatipn protocols
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e.g. R*2 for SOC unstandardlzed IS 0.56 with
standardized is 0.78

Standardization process followed by the collaborating
actors enable the achievement of promising results
despite the hlgh diversity of GEO CRADLE SSL

o B
., < v w U ¢
p ~ .
Ak i .‘_
4 BT . .
- © e IRl Py
BRE - 1
=y v y
> Y
"t SN AR




Regional Soil Spectral Library

Regional Seil Spectral Library

PILOT 2: Improved Food

Security - Water t B i
Extremes Management Part of pilot 2 - Improved Food Security and Water Extremes
(IFS) Management

services such as food production,

GEO-CRADLE outcomes: Infrastructure

00dIing and arougnt),
vegetation stresses, yield
monitoring, soil quality technologies used to monitor soils is soil spectroscopy which utilizes the spectral information of soil samples ta
monitoring and sustainability.

Plants need.. An open access SSL based on internal standard methods
that can be extended (future proof)!

It has been thus recognized that a

spatio-temporal monitoring of soil quality and scil properties is necessary. One of the most important

Data Extent
e
‘_| . .
3+ | PRIl Jatahub.geocradle.eu/dataset/regional-soil-spectral-
1 _ Turkiye .
g ] library
Lige were obtained using a standardization protocol. The dataset encompasses the following countries and soil
3 g el
dilyell o o
ulas olad properties:
l—'—-.lsil?ih_é. Country Samples SOM Texture CaCO3 pH NO3 EC CEC
pes Albania 107 107 107 X X A X X
Leaflet | Map data © OpenSireeiMap
Bulgaria 105 105 105 X 105 X 105
R Egypt 10 6 X 4 6 X 5 X



VVhereis
the issue?




2-3 July 2019 | ESA-ESRIN | Frascati (Rome), Ttaly
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Supporting Soil Health and
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The need for common
protocols and procedures

Ensure the validity and repetition!



Moisture effect oA Roughness effect

doi: 10.1016/j. geoderma 2011.09. 008 doi.org/10.1139/CJSS2011-069

m—Rough soil surface
—— Smooth soil surface

Difference spectra (moist - air-dried)
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Spectral discrepancy
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We have to create a SSL that
Is EO-aware and can handle
the aforementioned issues

Advanced models trained on EO-aware
SSL data obtained from larger extents,
can be “localised”, taking advantage of

optical and radar space-borne data to
Mmake predictions at larger scales

e-shape




We have to expand our
SSLs to MIRand TIR

\\\\“\k esa Hyper-spectral flights combined with in
& situ soil sampling for calibration was

ST performed by a joint research team on
Agence spatiale européenne behalf of ESA and EnMAP
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Common challenges - shared solutions
What to do next

N

OBAL =70
RTNERSHIP

The establishment of GLOSOLAN
regional offices to act as boosting
mechanisms

Collaboration and data sharing
becomes important (e.g.
blockchain)



