
Methodology
Using a GIS, areas in Europe where the target crop is grown 
are intersected with the Soil Geographical Database for 
Europe and the MARS weather data grid to identify all 
relevant soil and weather scenarios for the crop.
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The soil property and weather data associated with each 
relevant soil leaching and climate scenario combination is 
then used to run an appropriate leaching model. Stochastic 
modelling programmes are applied to the mean & standard 
deviation soil property data, whilst the long term daily time 
series of data provides relevant output on temporal 
variability.

Results are presented as a probability distribution of PEC’s 
for use of the chemical on the target crop.
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Introduction
The FOCUS Groundwater Scenarios represent a limited set of 
soil, climate and cropping combinations that are used to simulate 
predicted environmental concentrations in groundwater (PECGW) 
as part of the risk assessment process for determining the 
suitability for inclusion of pesticide compounds on Annex 1. 
Depending on the outcome of the groundwater risk assessment, 
there may be a requirement to undertake higher tier modelling to
demonstrate safe use of the compound in specific areas or 
member states. Various methodologies for carrying out European 
level higher tier modelling have been developed but most involve
fully distributed or stochastic approaches utilising large spatial 
datasets that combine the full range of soil property and 
climatic/weather data that are relevant to specific target crops
across Europe.  Here we present a method for using GIS 
datasets to optimise modelling efficiency by deriving a limited 
number of generic soil and climate scenarios that adequately 
represent the full range of relevant environmental conditions 
within European agriculture.

Interpolated meteorological data source 
JRC/MARS Data Base - European 

Commission – JRC.
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The principle behind climate scenario definition is 
that, for many grids, year to year variations of each 
weather parameter are significantly greater than 
variations of the mean parameter values between 
those grids. A single long term weather dataset can 
thus be used to represent the likely temporal 
variation of weather over a much larger area than 
the single grid from which it is derived. 

Using the MARS 50 km x 50 km grid weather 
datasets for Europe, the long term daily data for 
temperature, precipitation and evapotranspiration 
were used to calculate mean monthly values of 
mean daily temperature, mean daily temperature 
range and mean daily precipitation –
evapotranspiration.

Principal component analysis was then used to 
group the grids into clusters. Sets of 4 to 13 clusters 
were tested. Examples of the pattern of mean 
monthly values of the 3 combined parameters for 4 
clusters and 10 clusters are shown on the left.

The grouping of 10 clusters was selected as 
providing the most coherent spatial set.  For 
each cluster a single grid weather dataset 
was selected as being representative. 
Selection was based on the grid having the 
smallest calculated ‘distance’ of the 
combined parameter value from the mean 
value for the cluster.  The distribution of 10 
clusters is shown in the map on the right 
where the selected representative grid for 
each cluster is highlighted in black.

Defining climate scenarios
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Databases
Three databases have been used for this work:
The Soil Geographic Database for Europe (Le Bas et al., 1998) provides 
the only consistent source of soil information across the countries of Europe. 
This database (version 3.2.8) was used to define the soil scenarios.

The SPADE-2 soil property database (Hollis et al, 2006).  This database 
was used to parameterise the soil scenarios.

The MARS meteorological 
datasets at 50 km x 50 km grid 
resolution comprise an existing, 
harmonised, European-wide set 
of long-term daily weather files. 
This database was used to 
define the climate scenarios and 
associated weather datasets.

Defining soil scenarios
Using the attribute data held in the STU.dbf file of the Soil Geographical Database 
for Europe, STU’s have been grouped according to five sets of characteristics:

Using the SPADE-2 database, the 
primary property data for all STU’s
allocated to the same 5 digit group code 
has been statistically analysed to create 
mean and standard deviation values for 
each parameter. Because the SPADE-2 
database contains many profiles and 
covers wide areas of Europe, these 
derived parameter data sets can be 
used to represent the profile 
characteristics of that group anywhere in 
Europe.
Although a single set of soil parameters 
often represents the scenario, in some 
cases two datasets are needed to 
incorporate shallower soils over rock. An 
example of two representative sets of 
profile data for the 1111 group under 
arable cultivation is shown below.

The various groupings are combined to create a five digit code that identifies each 
group according to its unique set of soil leaching characteristics.  For example soil 
leaching code 11111, identifies all STU’s that have an agricultural use and a sandy 
or SL texture, are free draining, have a normal organic matter profile and are 
texturally uniform.  The distribution of all soil map units that contain an STU with 
these characteristics (11111) is shown below.

1 All agricultural uses 1 Sandy & SL 1 Free draining 1 Normal 1 No
9 Non-agricultural only 2 Loamy 2 Slowly permeable with perched water 2 Low organic matter 2 Increasing

3 silty 3 Groundwater within 2 m depth 3 Organic-rich rendzina topsoil 3 Decreasing
4 Clayey 4 Climatic wetness 4 Organic-rich topsoil 4 contrasting peaty subsoil
5 Heavy clay 5 Frozen ground at depth 5 Man-made organic-rich topsoil

6 Podzolic organic carbon pattern
7 Irregular organic carbon pattern
8 Volcanic organic carbon pattern
9 Peaty topsoil

Land Use Drainage organic matter Clay content changes with depthTexture

The derived representative soil parameter data are then used to calculate a set of 
representative hydraulic characteristics for the soil scenarios. At this stage the 
focus is on the use of pedo-transfer functions to derive relatively ‘simple’ 
characteristics such as water contents at ‘field capacity’ and ‘wilting point’.  

Profile 1

Soil group 
code Soil Layer

Avg Upper 
depth

Avg Lower 
depth

Avg clay % 
<0.002 
mm

sd-clay % 
<0.002 
mm

Avg Silt % 
0.002-0.05 
mm

sd-Silt % 
0.002-0.05 
mm

Avg Total 
sand % 
0.05-2 mm

sd-Total 
sand % 
0.05-2 mm

Avg Sand 
% 0.05-0.1 
mm

sd-Sand % 
0.05-0.1 
mm

Avg Sand 
% 0.1-0.2 
mm

sd-Sand % 
0.1-0.2 
mm

Avg Sand 
% 0.2-0.5 
mm

sd-Sand % 
0.2-0.5 
mm

Avg Sand 
% 0.5-2 
mm

sd-Sand % 
0.5-2 mm

Avg Stone 
%

sd-Stone 
%

Avg pH  in 
H20 1:2.5

sd-pH  in 
H20 1:2.6

Avg 
Organic C. 
%

sd-Organic 
C. %

Avg Bulk 
density

sd-Bulk 
density

11111 A 0 26 11 5.55 19 8.94 70 12.46 19 12.68 14 7.23 15 5.22 22 12.26 19 19.59 6.4 0.70 1.5 0.84 1.39 0.13
11111 Bw1 26 45 11 4.77 22 9.70 67 12.50 18 11.03 16 8.18 15 4.57 19 12.73 28 24.81 6.4 0.77 0.6 0.38 1.41 0.08
11111 Bw2 45 73 11 5.46 19 11.85 70 15.16 14 5.90 18 7.96 15 4.21 23 17.25 27 26.28 6.7 0.65 0.5 0.25 1.45 0.10
11111 C 73 150 9 5.99 14 7.81 77 12.30 23 13.56 15 10.03 16 7.03 23 14.61 22 24.93 6.5 0.89 0.2 0.19 1.49 0.25

Profile 2

Soil group 
code Soil Layer

Avg Upper 
depth

Avg Lower 
depth

Avg clay % 
<0.002 
mm

sd-clay % 
<0.002 
mm

Avg Silt % 
0.002-0.05 
mm

sd-Silt % 
0.002-0.05 
mm

Avg Total 
sand % 
0.05-2 mm

sd-Total 
sand % 
0.05-2 mm

Avg Sand 
% 0.05-0.1 
mm

sd-Sand % 
0.05-0.1 
mm

Avg Sand 
% 0.1-0.2 
mm

sd-Sand % 
0.1-0.2 
mm

Avg Sand 
% 0.2-0.5 
mm

sd-Sand % 
0.2-0.5 
mm

Avg Sand 
% 0.5-2 
mm

sd-Sand % 
0.5-2 mm

Avg Stone 
%

sd-Stone 
%

Avg pH  in 
H20 1:2.5

sd-pH  in 
H20 1:2.6

Avg 
Organic C. 
%

sd-Organic 
C. %

Avg Bulk 
density

sd-Bulk 
density

11111 A 0 26 11 5.55 19 8.94 70 12.46 19 12.68 14 7.23 15 5.22 22 12.26 19 19.59 6.4 0.70 1.5 0.84 1.39 0.13
11111 Bw1 26 45 11 4.77 22 9.70 67 12.50 18 11.03 16 8.18 15 4.57 19 12.73 28 24.81 6.4 0.77 0.6 0.38 1.41 0.08
11111 Bw2 45 63 11 5.46 19 11.85 70 15.16 14 5.90 18 7.96 15 4.21 23 17.25 27 26.28 6.7 0.65 0.5 0.25 1.45 0.10
11111 BC 63 98 8 4.71 16 10.63 75 14.20 14 4.72 20 9.31 19 6.36 23 16.33 50 12.25 6.7 0.85 0.2 0.11 1.44 0.05
11111 R 98 150
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