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Soil

• The upper layer of the earth’s crust composed of 
mineral particles, organic matter, water, air and 
organisms in which soil-forming processes have 
transformed the parent material







Soil Profile



Soil functions



Policy drivers

• First Soil Action Plan for England

• EU Thematic Strategy for Soil 
Protection and forthcoming Soil 
Framework Directive



Soil Framework Directive: Key soil threats

• Soil contamination

• Soil sealing 
• Erosion
• Decline in organic matter

• Compaction

• Floods and landslides
• Salinisation
• Biodiversity loss



Risk assessment

• EU common risk assessment methodology

• Risk areas refined by Member States







Soil erosion: Universal soil loss equation

• A = R x K x L x S x C x P

• Where:
• A = predicted soil loss
• R = climatic erosivity (rainfall 

and runoff)
• K = soil erodibility

• L = slope length
• S = slope gradient or steepness
• C = cover and management
• P = erosion-control practice



Risk assessment: 
Soil erosion

Soil erosion risk 
to cropping in 
England and 
Wales



Location of 
high erosion 
risk areas in 
England



Monitoring

• Limited monitoring currently taking place

• Need a national monitoring scheme
• UK Soil Indicators Consortium - objectives:

• To develop a set of policy relevant and 
scientifically robust indicators of soil quality 

• To develop a national monitoring scheme



Review of the potential use of remote 
sensing to monitor soil

• NSRI, 2004

• Loveland et al (2002) – 67 potential soil quality 
indicators

• Field based monitoring – high cost associated 
with visiting each site

• What could remote sensing deliver?



Soil indicators

• Topsoil surface condition 
• Animal stocking density
• Total non-urban land area
• Soil organic carbon 

content
• Topsoil pH
• Surface-water turbidity

• Soil bulk density to 1 m 
depth

• Water dispersible clay
• Change in cultivation 

depth
• Sediment loss or 

redistribution from erosion 
events



Remote sensing review: conclusions

• In general, remote sensing techniques:

• most useful - soil quantity (extent)
• limited usefulness - soil condition (quality)

• Main candidate indicators:

• Erosion
• Soil sealing



Monitoring: soil erosion

• Most methods only monitor visible erosion scars

• Aerial photography – area eroded but not volume 
of soil

• Sheet erosion omitted

• Other methods being developed using 137C



Monitoring: Soil sealing

• Definition: The covering of the soil surface with an 
impervious material or the changing of its nature 
so that the soil becomes impermeable. The soil is 
no longer able to perform the range of functions 
associated with it.

• GIFTSS project


