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water  erosion

TOLERABLE soil loss       1.4 t ha-1 yr-1      

Verheijen et al., 2009

• Loss of nutrients

• Soil compaction

• Soil productivity decrease

PREVENT DEGRADATION

REDUCE EROSION

PRESERVE SOIL

Climate Change threats Soil
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Agricultural soils

Highly productive:   3 %

With limitations:     78 % 

Marginal:               19 %

Soil Degradation in the World

• Water quality

• Siltation water bodies
Sediments – Nutrients – Contaminants

Impacts
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Soil Sampling Gamma Spectrometry

FRNs
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Nuclear and Isotopic techniques: 
Gamma emitting radionuclides (FRNs) - CSSIs
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Conceptual  - Applications

137Cs

210Pbex

CSSIs

GIS, Teledetection, Modelling

Gaspar, L. and Navas, A.
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Soil Erosion and Deposition Rates
Quantifying with 137Cs

Navas, A., et al. 2014. Science of the Total Environment, 496: 132-143
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Identifying Sediment Provenance
Fingerprinting

Source 1

Source 2

Source 3

Source 4
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Lizaga, I.

https://github.com/eead-csic-eesa/fingerPro
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Reservoir siltation: Tracing recent changes

of sediment supply in large catchments

Barasona reservoir

Yesa reservoir

137Cs 
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Thanks you for your attention
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