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 Fundamental natural resource
 Healthy soils ==Sustainable agriculture
Potential sink for carbon

Environmental filter

ir food producing plants
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* Soil is made of: mineral matter, organic
material, pore space (air and water), organisms
(fauna)

* Soil texture (ratio of sand, silt, and clay)
 Solil structure
* The soil profile
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Fig 5.3 A typical soil profile. The horizons differ in colour, texture (particle size) and organic content.

Plant litter
Litter
A horizon

This, the upper layer of soil, is called the
topsoil. It is dark in colour because it has
a high humus content. Most of the
organisms live in this horizon.

A horizon
B horizon

Found beneath the A horizon, this is
called the subsoil. It is lighter in colour
because it has less humus. It has more
stones than the A horizon because it is B horizon
closer to the parent material and is also

protected from weathering,

C horizon

This consists of the parent rock of the
soil. It consists of bedrock or rock
particles resting on the bedrock.

C horizon
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* Interaction between matter and light
* Particle-wave duality
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Penetrates Earth's
Y N Y N
Atmosphere? Y ] Y ]
Radiation Type Radio Microwave Infrared Visible Ultraviolet X-ray Gamma ray

Wavelength (m) 103 1072 107° 0.5x10°° 108

Approximate Scale
of Wavelength

Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

Frequency (Hz)

10* 108 10% 10 10'° 1018 10%°
Temperature of
objects atwhich

this radiation is the

most intense
wavelength emitted 1K 100 K 10,000 K 10,000,000 K
=272 °C -173 °C 9,727 °C ~10,000,000 °C

)
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Lyman series

n=1 \@ 410 nm Balmer series
187
n=2 o

Paschen series
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Spectrum of Solar Radiation (Earth)
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Spectral Radiometer
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Absorption occurs at the resonant (i.e. vibrational) frequency of molecules and
at the overtones and combinations thereof
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» Soil Spectral Libraries contain thousands of soil
samples

* Area must be sampled adequately
» Contain various chemical / physical properties
* Spectra are acquired from dried samples
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* Machine learning models:
Spectra ==Chemical & Physical soll properties

* Problems
» Soil is complex and highly variable
 The curse of dimensionality
* Big data

 But more on that, on the webinar ...
(Wednesday, June 14th)
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e Spectra acquired in-field using
mobile or non-mobile
Instrumentations

* Difficulties:
 Soil moisture
« Ambient light
* Temperature
e Dust
« Contamination

« Demonstrations later on today
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 Drin River Basin

 Collaboration with
INCA, CIMA

» Applying Sentinel-2
Copernicus data

SWIR - Clay Index Modified NDWI

November 2016 November 2016
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#soil samples Status

Greece 928 SSL complete

FYROM 125 SSL complete

Bulgaria - Soil sampling campaign underway
Albania - Soil sampling campaign being scheduled
Serbia 154 Building of SSL in progress

The SSL built in GEO-CRADLE will be a first start for building a large,
standardized SSL in the region



