
Mapping diffuse pollution source 
areas at the landscape scale: 
The SCIMAP approach

The Problem

The SCIMAP Approach

Users and Applications

For many water quality problems, we are 
able to see the impact at a point in the river 
or lake in the form of eutrophic conditions. If 
we determine that the problem is the result 
of diffuse (non-point) pollution, we then 
need to determine where in the landscape 
the issue is coming from so that we can 
target mitigation works. Traditional model-
ling approaches aim to represent the physi-
cal processes driving the diffuse pollution, 
such as overland flow, erosion and deposi-
tion, to make predictions of the nutrient or 

SCIMAP takes a different approach to these problems and operates in a 
‘risk’ based framework rather than on a precise prediction basis. This dif-
ferent approach allows SCIMAP to focus on the questions of: 

 ‘Where is the most nutrient or sediment likely to be coming from?’ 
 ‘Where to spatially target mitigation efforts?’

SCIMAP works with the spatial pattern of land cover, hydrological con-
nectivity and rainfall to calculate map based predictions of where risk is 
generated, connected and concentrated within the landscape.  These 
maps are used to trace back across the landscape to where the risk 
sources are probably located. Predictions are generated at a 5m-pixel 
level, to give within field estimates of risk and connectivity, and applied 
to whole landscapes (from 1 to 2000 km2 +). SCIMAP therefore gives a 
systematic approach to spatially target areas within large landscapes for 
further, on the ground, investigations. SCIMAP currently makes predic-
tions for fine sediment, N and P through fitting the model to the ob-
served spatial pattern of data and has been assessed against both bio-
logical (salmon) and water chemistry measurements.  

Land cover is converted to availability risk using a set of risk 
weightings defined a priori based on our assumptions 
about availability of a given pollutant on a given landcover. 
This can be driven either qualitatively based on local or 
expert knowledge or quantitatively (e.g.  based on soil P 
and clay content).  The availability risk (0-1) is then con-
volved with the connectivity risk (0-1) to produce a loca-
tional risk (0-1). This is the risk that this particular location is 
both a source of pollutant and that the pollutant can be 
transported to the river network. These locational risks are 
then routed through the catchment to produce instream 
risk predictions.

a priori risk weighting

Landcover Risk
Woodland 0.01
Cereals 0.9
Improved Pasture 0.7
Extensive Grazing 0.1
Moorland 0.05

Connectivity risk

Availability risk

Land cover
   

Locational risk

Connectivity risk

RESULTS

10,000 availability risks

Landcover

10,000 locational risks

10,000 random risk weightings
Landcover Run1 Run2 Run3 Run4 Run5
Woodland 0.45 0.54 0.02 0.15 0.12
Cereals 0.31 0.88 0.8 0.2 0.9
Improved Pasture 0.4 0.24 0.93 0.39 0.35
Extensive Grazing 0.7 0.25 0.33 0.49 0.42
Moorland 0.09 0.08 0.66 0.67 0.32

In-stream observations

10,000 predicted v observed
correlation coefficients
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The model is run 10,000 times and 
each time the landcover is converted 
to availability risk using a different set 
of random risk weightings.  Each 
availability risk is combined with the 
connectivity risk to produce 10,000 
locational risk predictions. These are 
routed through the system to pro-
duce instream risk predictions which 
are compared with instream observa-
tions (e.g. nitrate concentration) to es-
tablish the model performance 
(based on a statistical measure such 
as a correlation coefficient). 

Locational Risk: Standard

Locational Risk: Fitted

sediment loads in real world units (mg l -1 for 
example). These models are used with a sce-
nario testing approach to determine where 
in the catchment is best to focus mitigation 
works. This approach has problems with 
data demands to represent physical proc-
esses and computational costs. These prob-
lems mean that it is difficult, time consum-
ing and expensive to apply physically based 
modelling approach to new locations and 
hence the scientific information may be to 
late for the decision making process.

Environment Agency and Natural 

England

SCIMAP is used by both the Environ-
ment Agency and Natural England 
to support environmental manage-
ment. Risk maps have been devel-
oped for many of the Catchment 
Sensitive Farming locations and 
these maps are used to guide on the 
ground investigations. SCIMAP is 
now available across the EA on their 
central modelling platform.

Rivers Trusts

SCIMAP is used by many Rivers 
Trusts across the UK for targeting 
mitigation works for diffuse pollu-
tion. For example, the Eden Rivers 
Trust has used SCIMAP to target 
planting of woodlands to both 
reduce flood and diffuse pollution 
risk. The Yorkshire Dales Rivers Trust 
and the West Country Rivers Trust 

have used SCIMAP results with farm-
ers to discuss changes in land man-
agement to improve water quality.

Research

SCIMAP results have supported re-
search projects in the UK and Ireland 
including the Defra ‘Demonstration 
Test Catchments’ and the Teagasc 
‘Agricultural Catchments’ projects. 
Within these projects SCIMAP has 
been used to characterise the spa-
tial pattern of hydrological connec-
tivity and to target the collection of 
field data, such as soil samples from 
probable erosion and deposition 
hot spots. SCIMAP has also been 
used in a range of Masters and PhD 
research projects.

Availability

SCIMAP can be downloaded at: 
www.scimap.org.uk

Example SCIMAP Output: This is a sub-set of the SCIMAP in channel risk mapping for the River Eden catchment in 
Cumbria, England. Areas in red show where there is more diffuse pollution risk than water to dilute the risk and 
blue areas show where there is less risk. Mitigation efforts would focus on the red areas first. The erosion risk and 
connectivity maps give insight into what may be the source of the problem and possible mitigation actions.

Example Output
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