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Farmscoper 

 

Changes in data 
 

Introduction 
Version 5 of Farmscoper incorporates changes in both the calculation of pollutant emissions and the 
construction of the catchment scale input data. These changes, and their impacts on the results, are 
described in the following sections. 

Changes in Pollutant Calculations 

Climate Data 

The pollutant modelling that underpins Farmscoper uses monthly average climate data to run the 
drainage model within PSYCHIC, with the modelling undertaken for each 1km2, then the results area 
weighted according to the land use within each 1km2 to give the results by the Farmscoper soil and 
climate zones. For v1 to v4, the climate data used was the 1961-1990 average data, but in v5 this has 
been updated to use the 1981-2010 data (Figure 1). The annual average rainfall (AAR) for England 
has increased from 823 mm (1961-1990) to 850 mm (1981-2010). However, as the mean 
temperature has also increased from 9.1 °C to 9.6 °C and thus evapotranspiration has increased, 
national changes in drainage will be small. 

Because the coefficients used in Farmscoper are derived by area weighting 1km2 results for each 
climate and soil zone, differences can result where 1km2 cells have moved classification and altered, 
for example, the distribution of soil properties within a soil and climate zone. But overall, there will 
be limited variation between v4 and v5 for the soil climate zones, as the average rainfall within a 
zone will, by definition, not have changed significantly. This is shown in Table 1, where drainage 
volumes for grassland are comparable between v4 and v5. Differences in pollutant predictions at 
catchment or national scale between v4 and v5 will thus result from changes in the distribution of 
land across the soil and climate zones, rather than any changes in the losses for the soil and climate 
zones themselves. 
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1961-1990 

 

1981-2010 

 
Figure 1 Annual average rainfall for 1961-1900 and 1981-2010, as used in the calculation of pollution 

emissions for Farmscoper v1 – v4 and Farmscoper v5 respectively. 

 

Table 1 Annual Drainage volumes (mm) for grassland, by soil type and climate zone, for Farmscoper v4 and 
v5 

  v4 (1961-1990 data) v5 (1981-2010 data) 
Soil Rainfall Runoff Drain Matrix Total Runoff Drain Matrix Total 

Free 
Draining 

<600 4 0 96 100 6 0 101 107 
600-700 5 0 158 163 6 0 166 172 
700-900 12 0 292 304 13 0 294 307 

900-1200 18 0 533 551 20 0 525 545 
1200-1500 26 0 780 805 29 0 791 820 

>1500 42 0 1196 1238 50 0 1240 1290 

Drained 
for 

Arable 

<600 6 0 101 107 8 0 106 114 
600-700 7 0 157 164 9 0 166 175 
700-900 15 0 277 293 18 0 282 300 

900-1200 24 0 482 506 27 0 489 516 
1200-1500 30 0 770 801 42 0 767 809 

>1500 43 0 1304 1346 59 0 1343 1402 

Drained 
for 

Arable 
& Grass 

<600 5 101 3 108 7 110 3 120 
600-700 5 161 1 167 7 173 2 182 
700-900 9 287 2 298 10 292 2 304 

900-1200 12 516 1 530 15 543 1 560 
1200-1500 17 776 0 793 22 797 0 820 

>1500 32 1211 0 1243 35 1235 0 1270 
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Connectivity 

The PSYCHIC model that underpins Farmscoper uses connectivity factors to determine the 
proportion of pollutants mobilised in surface runoff and drain flow that actually reach the 
watercourse. In the calculations for Farmscoper v1-v4, surface connectivity values were specified by 
1km2 and integrated within the PSYCHIC modelling - the impacts of connectivity were thus averaged 
across a climate and soil type, but the effective value was hidden from a user. In v5 of Farmscoper, 
users are able to specify connectivity values, with default values provided that can be amended. 

Analysis of the input data for the PSYCHIC modelling in v4 found that the averaged surface 
connectivity value applied ranged between 38% on soils in the < 600mm AAR climate to 67% on soils 
in the 1200-1500 mm climate, with some variation between those values depending upon soil type 
and land use. 

The default values included within Farmscoper are based on an analysis of CLARIS field boundaries 
and the OS Mastermap river network, to determine the proportion of fields next to watercourses, 
from which a surface connectivity value was derived. Connectivity values were scaled to lie between 
10% and 90%, with a national average value of 47%. Drained fields are assumed to have a 
watercourse (at least a drainage ditch) along one side, so v5 allows for a separate connectivity value 
to be specified for these, which is set to 80% by default (note the OS Mastermap data does not 
include all watercourses, particularly drainage ditches). The effect of this modifier for drained fields is 
to make the overall average connectivity value close to that used in Farmscoper v4. 

GHG Emissions 

In Farmscoper v1 to v4, the calculations for methane emissions and direct and indirect emissions of 
nitrous oxide from fertiliser, excreta and managed manures were based on the IPCC (2006) 
methodology, using default coefficients derived for Western Europe (see also Baggott et al., 2006). 
Ammonia emissions from nitrogen fertiliser were calculated based on the NT26AE model and the 
associated database of fertiliser use by type (Chadwick et al., 2005), ammonia emissions in housing 
and during manure storage and from excreta at grazing were calculated using the NARSES model 
(Webb and Misselbrook, 2004), whilst emissions at spreading were calculated using the MANNER 
model (Chambers et al., 1999). 

In Farmscoper v5, the calculations have been updated to match, as closely as possibly, the 
approaches used in the latest UK Agricultural Ammonia and Greenhouse Gas Inventory (UKAAGHGI; 
e.g. Defra projects AC0114; SCF0102; and SCF0107). As part of the update, the N excreta figures used 
in Farmscoper have been revised to match those in the UKAAGHGI (Table 2). 

The ammonia and GHG calculations in Farmscoper v5 are fully documented in the Defra report for v5 
(available on the ADAS Farmscoper website).  
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Table 2 Annual N Excretion figures for different livestock categories used in Farmscoper v4 and v5 

 Annual N Excretion (kg head-1 or kg place-1) 
  v4 v5 
Dairy Cows and Heifers 117.0 112.1 
Dairy Heifers in Calf ( 2 years + ) 67.0 47.4 
Dairy Heifers in Calf ( < 2 years ) 67.0 47.4 
Bulls ( 2 years + ) 53.0 59.5 
Beef Cows and Heifers 92.0 56.3 
Beef Heifers in Calf ( 2 years + ) 67.0 48.2 
Beef Heifers in Calf ( < 2 years ) 67.0 48.2 
Other Cattle ( 2 years + ) 53.0 44.6 
Other Cattle ( 1 - 2 years ) 56.0 44.6 
Other Cattle ( < 1 year) & Calves  27.0 34.8 
Sheep 12.3 8.5 
Lambs ( < 1 year)  0.6 4.3 
Sows in Pig & Other Sows  21.5 18.1 
Gilts in Pig & Barren Sows  19.4 15.5 
Gilts Not Yet in Pig  19.4 15.5 
Boars  25.0 21.8 
Other Pigs ( > 110kg )  17.4 15.4 
Other Pigs ( 80 - 110kg )  17.4 15.4 
Other Pigs ( 50 - 80kg ) 12.5 11.1 
Other Pigs ( 20 - 50kg ) 12.5 11.1 
Other Pigs ( < 20kg ) 1.8 3.4 
Layers ( Caged ) 0.74 0.71 
Layers ( Uncaged ) 0.86 0.71 
Pullet 0.34 0.33 
Broilers 0.51 0.40 
Turkeys 1.74 1.82 
Breeding Birds 1.07 1.02 
Other Poultry 1.60 1.71 

 figure assumes lambs are on farm for 8 months 

Environmental Benefit 

Farmscoper Evaluate contains environmental benefit values, which place a monetary value on the 
benefits resulting per unit of reduced pollution. Although there is significant uncertainty and spatial 
variation in some of these values, this allows the benefits achieved across multiple pollutants to be 
combined and compared with the costs of achieving those reductions. 

Table 3 Changes in the environmental benefit values in Farmscoper v4 and v5 

Pollutant Units v4 v5 
Nitrate £ kg-1 NO3-N 0.97 1.17 

Phosphorus £ kg-1 P 33.16 39.76 
Sediment £ kg-1 SS 0.39 0.47 
Ammonia £ kg-1 NH3-N 2.79 6.52 

GHGs £ kg-1 CO2-e 0.06 0.24 
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For GHGs, the value has been updated to the latest figure for the non-traded cost of carbon (BEIS, 
2020), which reflects the cost of mitigating the GHG emissions. For ammonia it is taken from latest 
air quality damage costs (Defra, 2020), and primarily reflects the impacts of exposure to air pollution 
on human health. These values are 2-4 times greater in v5 than v4. The values for nitrate, 
phosphorus and sediment remain taken from Defra (2006), but have been modified from the v4 
values to reflect a value for 2021 using a GDP deflator tool (and so are 20% higher in v5). 

Changes in Farm Data 
The Farmscoper Upscale tool allows for the predictions of agricultural pollutant loads and impacts of 
mitigation methods to be made at catchment to national scale. It does this by creating multiple farms 
representing different farm systems within a catchment and calculating the losses from those farms, 
for the different climates and soil types found in the catchment. For any catchment, the tool requires 
the total livestock and crop areas for the different categories used in Farmscoper and the count of 
farms, by farm type, found on the climate and soil types used in the Farmscoper. The total livestock 
and cropping in a catchment are distributed between the farm types using weightings which specify 
the relative likelihood of crops or livestock being found on a certain farm type. This approach was 
designed in order to avoid having to specify upfront the livestock and crop areas on the farm types, 
which could have been disclosive at smaller spatial scales.  

The first version of the Upscale tool (Farmscoper v3) contained data derived from the 2010 Defra 
June Agricultural Survey (JAS), with v4 using 2015 JAS data and v5 using date for 2019. In the 
preparation of the datasets for use in Farmscoper, improvements have been each time in how the 
data has been processed, which impact upon the distribution of farm types across the different soil 
types and climate zones and thus the predicted pollutant loads. As well as changes in the underlying 
pollutant calculations (see previous section), predictions of catchment scale pollutant loads from the 
Upscale tool will result from: 

 Changes in the methodology for locating farms and distributing the census data between 
farms  

 Differences in livestock and cropping totals as reported by the JAS for 2010, 2015 and 2019 

 Differences in fertiliser use between 2010, 2015 and 2019, taken from the British Survey of 
Fertiliser Practice  

The magnitude of changes in the JAS data for summary categories of livestock and cropping are 
highlighted in Table 4, and fertiliser application rates in Table 5. The methodological changes are 
described below.  

Table 4 Summary livestock counts and land use areas for England derived from the 2010, 2015 and 2019 
Defra June Agricultural Survey. 

 

Livestock Count (‘000s) 
Area (‘000 ha) 

Change 
from 2010 

to 2015 (%) 

Change 
from 2015 

to 2019 (%)  2010 2015 2019 
Cattle & Calves 5,517 5,186 5,123 -6.0 -1.2 
Sheep & Lambs 14,225 15,058 15,307 5.9 1.7 
Pigs 3,601 3,773 4,036 4.8 7.0 
Poultry 125,036 125,289 138,950 -0.2 10.9 
Permanent and Ley Grass 3,870 3,863 3,962 -0.2 2.6 
Rough Grazing 492 463 414 -5.9 -10.6 
Cereal Crops 2,495 2,571 2,519 3.0 -2.0 
Other Arable 1,558 1,534 1,678 -1.5 9.4 
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Table 5 Summary data on manufactured fertiliser application rates in England and Wales from the British 
Survey of Fertiliser Practice. 

 

Nitrogen 
(kg N ha-1) 

Phosphorus 
(kg P2O5 ha-1) 

 2010 2015 2019 2010 2015 2019 
Tillage 153 149 141 27 26 23 
Grass 62 53 51 9 8 7 

 

The results of these changes on total pollutant loads are shown, along with differences in spatial 
patterns at RBD and WMC scale.  

Farm location 

A different approach to determining the locations of farmland on the soils and climates in 
Farmscoper has been used with each update of Farmscoper 

 2010 data for v3: the climate and soil type for a farm was determined using the easting and 
northing of the farm taken from the JAS.  

 2015 data for v4: the farms in the JAS were linked to farm boundaries derived from the 
Customer Land Database (CLAD) field boundary data, and the fraction of each farm located in 
each Water Framework Directive (WFD) waterbody was calculated. For each WFD 
waterbody, the fraction of the farmed area on the different climates and soil types of 
Farmscoper was determined. This used the 1km2 soils data as used in the Farmscoper 
modelling. The area of each farm within each WFD waterbody was then assigned the 
fractions of climates and soil types for that waterbody. These results were then summarised 
to the coarser spatial scales. This approach used 1981-2010 climate data to determine 
rainfall zones. 

 2019 data for v5: the farms in the JAS were linked to farm and field boundaries from the 
CLAD and CLARIS data. Each field was assigned a soil and climate zone, allowing the 
proportion of each farm within a WFD waterbody catchment on each climate and soil type to 
be determined, and summed to produce a total count by WFD waterbody. These results 
were then summarised to the coarser spatial scales. This approach used a higher resolution 
soils dataset to that in v4 to assign soil properties by field, but used 1981-2010 climate data 
as per v4 to determine rainfall zones. 

The v3 2010 approach thus uses a point location for each farm to determine soil type and climate, 
whereas the v4 2015 approach used the whole catchment area covered by farmland - this was 
particularly important in upland areas, with the farm office often located lower in the valley, where 
rainfall is likely to be less than on some of the land that it manages up on the hills. The 2019 v5 
approach determines soil and climate by individual farm area, so the catchment totals are sensitive 
to the number of farms on each climate and soil type rather than just the overall distribution of soils 
and climates across the catchment, and it also used a higher resolution soils dataset when 
determining soil type.  

The differences resulting from these approaches are shown Table 6. Compared to 2010 v3, the 2015 
v4 approach results in more farms being located in wetter areas - 12% above 1200 mm annual 
average rainfall versus only 8% using the previous approach – and also results in a greater area of 
land allocated to the heaviest soil type, where drainage is assumed to be present on both arable and 
grassland. The 2019 v5 approach results in limited change to the proportion in the different rainfall 
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categories (as both v4 and v5 used 1981-2010 rainfall data when determining climate zones), but 
reduces the amount on the heaviest soil type. 

Livestock and crop weightings  

The Upscaling tool integrates the census data and the total number of each farm type to determine 
the cropping and livestock on each farm type. The cropping and livestock are distributed across the 
number of farms using a set of weightings, such that dairy cattle are most likely to be allocated to 
dairy farms, cereal crops to arable farms etc, using an approach outlined below. 

 
The weightings used in the 2010 data were the crop areas and livestock counts for the farm types 
used in the Mitigation Method User Guide (Newell-Price et al., 2011) which were based upon 2004 
JAS data, but made to resemble recognisable farms. Weightings for v4 and v5 were created using the 
appropriate JAS data, by calculating the statistical average crop areas and livestock counts for each 
farm type and then expressing the area or count as a fraction of the highest value for any farm type 
(and removing any fractions that were very small). In v4, crop areas for pig and poultry farms were 
taken from the cereal and general cropping farms respectively, using the idea from the User Guide 
where the farms were created the same. In v5, the pig and poultry farm crop weightings were taken 
from the JAS. 

There were some large differences in weighting in v4 due to the change in approach (the 2015 
weightings result in few dairy cattle and pigs being allocated to mixed farms – this is because the 
User Guide mixed farm was designed to have a reasonable sized dairy and pig unit, whereas the 
statistical average mixed farm in 2015 only has 7 dairy heifers and a total of 90 pigs). The weightings 
for 2015 and 2019 are shown in Table 7 – aside from the changes in pig and poultry weightings, the 
differences are minor, and the lower weightings for pig and poultry farms will be countered by the 
livestock density constraints (see next section), which will generally result in more land being 
allocated to these farms despite the weightings initially being lower. 

Livestock density constraints 

The farm creation methodology in the Upscale tool incorporates rules based upon livestock density 
(defined as kilogrammes of N in excreta per hectare) to prevent farms from being very highly stocked 
or not having enough livestock. The livestock densities for each farm type in a catchment derived 
using the initial weightings (e.g. Table 7) are modified where required by iteratively increasing or 
decreasing the weightings until an appropriate livestock density is reached. These rules were 
primarily designed to allow the creation of ‘effective’ pig and poultry farms, which are allocated all 
the land required for them to spread the manure generated by the livestock at realistic rates (even 

Example Use of Crop and Livestock Weightings 

Total Crop Area: 100 ha 

No. Dairy Farms: 5 Dairy farm crop weighting: 0.5 

No. Cereal Farms: 2 Cereal farm crop weighting: 1 

   

Fraction of Crop on Dairy Farms: (5 x 0.5) / (5 x 0.5 + 2 x 1) = 0.56 

Fraction of Crop on Cereal Farms: (2 x 1) / (5 x 0.5 + 2 x 1) = 0.44 

   

Area of Crop per Dairy Farm: (100 x 0.56) / 5 = 11.1 

Area of Crop per Cereal Farm: (100 x 0.44) / 2 = 22.2 
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though this land may actually be found on neighbouring farms). In the 2010 approach, a livestock 
density constraint was also applied to dairy farms, forcing them - where possible - to be stocked at 
between 150 and 170 kg excretal N ha-1. Analysis of the 2015 census data and the outputs of the 
Upscale tool for England showed that this resulted in too much land being allocated to dairy farms 
than occurred in reality, and so this constraint has now been removed. 

There were no changes to the constraints applied in v5. 
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Table 6 Percentage of the number of farms allocated to the combinations of soil types and climate zones included within Farmscoper for 2010 and 2015. 

 Free Draining 
Drained        
Arable 

Drained        
Arable & Grass 

Total 

2010 

< 600 mm 3 5 2 11 
600 - 700 mm 7 8 11 26 
700 - 900 mm 13 9 14 35 

900 - 1200 mm 11 3 6 20 
1200 - 1500 mm 5 0 1 7 

> 1500 mm 1 0 0 1 
Total 39 26 35 100 

2015 

< 600 mm 1 2 3 6 
600 - 700 mm 7 8 12 26 
700 - 900 mm 13 7 14 34 

900 - 1200 mm 10 3 8 21 
1200 - 1500 mm 4 0 4 8 

> 1500 mm 1 0 2 4 
Total 37 20 43 100 

2019 

< 600 mm 2 3 2 6 
600 - 700 mm 7 9 10 27 
700 - 900 mm 12 9 14 35 

900 - 1200 mm 11 3 7 21 
1200 - 1500 mm 6 0 2 8 

> 1500 mm 2 0 0 3 
Total 41 25 34 100 
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Table 7 The weightings used in Farmscoper Upscale for apportionment of agricultural census data. The values are shown for major crop and livestock categories. The 
values were derived from 2015 and 2019 agricultural survey data for England, averaged by farm type.  

 v4 2015 v5 2019 

  
Ce

re
al

s 

G
en

er
al

 

H
or

tic
. 

Pi
gs

 

Po
ul

tr
y 

D
ai

ry
 

U
pl

an
d 

G
ra

zi
ng

 

Lo
w

la
nd

 
G

ra
zi

ng
 

M
ix

ed
 

Ce
re

al
s 

G
en

er
al

 

H
or

tic
. 

Pi
gs

 

Po
ul

tr
y 

D
ai

ry
 

U
pl

an
d 

G
ra

zi
ng

 

Lo
w

la
nd

 
G

ra
zi

ng
 

M
ix

ed
 

Wheat 1.00 0.25 0.10 1.00 0.25 0.13   0.34 1.00 0.23 0.09 0.16 0.12 0.14   0.32 
Spring Barley 1.00 0.29 0.15 1.00 0.29 0.25 0.05 0.06 0.63 1.00 0.26 0.13 0.17  0.18 0.02 0.04 0.41 
Potatoes  1.00 0.21  1.00    0.19  1.00 0.24  0.12    0.20 
Sugar Beet 0.46 1.00  0.46 1.00     0.46 1.00 0.21 0.14     0.22 
Beans 1.00        0.26 1.00 0.11 0.07 0.11 0.07     
Maize 0.16 0.21  0.16 0.21 1.00   0.28 0.18 0.15    1.00  0.06 0.26 
Winter OSR  0.16 0.08 1.00 0.16    0.26 1.00 0.16 0.06 0.13 0.11    0.24 
Ley Grass 0.16 0.13 0.06 0.16 0.13 1.00 0.10 0.16 0.38 0.19 0.16 0.09 0.11 0.08 1.00 0.09 0.15 0.38 
Permanent Pasture 0.24 0.30 0.11 0.24 0.30 1.00 0.90 0.47 0.56 0.20 0.28 0.09 0.10 0.12 0.97 1.00 0.40 0.44 
Rough Grazing      0.08 1.00 0.07 0.11      0.08 1.00 0.08 0.09 
Beef Cows and Heifers 0.16     0.12 1.00 0.62 0.95 0.14     0.14 1.00 0.63 0.88 
Dairy Cows and Heifers      1.00   0.05      1.00   0.02 
Sows    1.00     0.05    1.00     0.03 
Fattening pigs    1.00     0.06    1.00     0.06 
Sheep 0.08     0.14 1.00 0.35 0.44 0.07     0.16 1.00 0.38 0.43 
Layers     1.00    0.01     1.00    0.05 
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Results 
Table 8 shows a comparison in national pollutant loads predicted by Farmscoper v4 and v5 (which 
use 2015 and 2019 JAS data respectively). To aid the assessment of the causes of any differences, the 
table also contains results from v5, but using 2010 and 2015 data (from Farmscoper v3 and v4). The 
key results1 are: 

 Nitrate losses have decreased by 5% between v4 and v5. However, using 2015 data on 
fertiliser use, crop areas and livestock numbers in v5 results in only a small (<1%) change in 
nitrate losses between 2015 and 2019. The 5% decrease in nitrate losses between v4 and v5 
is thus primarily a result of changes in livestock N excretion (Table 2). These changes are a 
consequence of obtaining the N excretion data from different sources, rather than actual 
changes in N excretion over time (the GHG Inventory has a time series of annual N excretion, 
and the values for some livestock have increased over time, compared with the decrease 
resulting from the different sources used in v4 and v5).   

 Phosphorus losses have decreased by 6% between v4 and v5. This is a result of 
methodological changes (both changes in distribution of land by soil type and calculation 
changes), as results are actually 1% higher in 2019 when data for other years are used in v5.  

 Sediment losses have increased by 14% from v4 to v5, but again this is largely 
methodological, as using data for the other years within v5 results in only a 3% increase from 
2015 to 2019. This may be a result of more spring sown cropping (Table 4). 

 There are large differences between v4 and v5 for ammonia and GHGs. This is because the 
calculations have been substantially revised in v5 and the livestock N excretion amounts have 
also been changed. When data for the previous years are used in v5, changes are smaller 
with a maximum change of 2% for nitrous oxide. 

 There are changes of 8% and 16% between v4 and v5 for pesticides and FIOs. However, they 
are broadly comparable when the data for the different years are used in Farmscoper v5, so 
changes are a result of the revised distribution of farms by the soil classifications and 
changes in pollutant loss calculations. 

A more detailed breakdown (by RBD and by farm type) of the national totals for the v3 (2010), v4 
(2015) and v5 (2019) results are shown in Table 9 (for nitrate) and Table 10 (for sediment). Between 
v4 and v5, nitrate losses per hectare have decreased in all RBDs and on the general cropping, 
horticulture, dairy, mixed and upland grazing farm types. Nitrate losses per hectare have gone up on 
the indoor pig and poultry farms, but their contribution to the total load has decreased – a result of 
less land being allocated to the farm type. Note that a large proportion of this loss would be 
occurring on land belonging to neighbouring farms. Sediment losses per hectare have gone up on 
most farm types except upland grazing – thus, losses per hectare by catchment have gone up except 
those where there is more upland grazing, e.g. South west RBD 

Figure 2 shows a comparison of nitrate, phosphorus and sediment loads by WMC for v3 (2010), v4 
(2015) and v5 (2019). Changes in nitrate are most noticeable in the South West and North West, 
where changes in the N excretion values for livestock may be more important. There is not such an 
obvious pattern for either phosphorus or sediment, although losses are lower in the far South West 
and parts of the North West, and sediment losses have increased across central and southern 
England. 

 

1 Note that some minor amendments were made to the calculations in v5 following the production of these 
results. 
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Conclusion 
Comparison of the outputs of the v4 and v5 of Farmscoper Upscale show small differences (around 
10%) for most water borne pollutants, reflecting changes in methodology for allocation of farms to 
soil and climate zones and changes in pollutant loss calculations. The GHG and ammonia emission 
calculation have been substantially revised, resulting in changes over 10% for methane and ammonia 
and 60% for nitrous oxide. If the older data on livestock numbers, crop areas and fertiliser rates are 
used in v5, then changes in losses between 2015 and are 1% or less, except sediment (3%). 
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Table 8 Changes in national baseline pollutant loads calculated using Farmscoper Upscale v4 (2015 data) and v5 (2019 data) at RBD scale. The table also shows the result 
of using v5, but with 2010 and 2015 data (so differences are a result of changes in the census data, rather than changes in pollutant calculations and farm type 

assignment) 

Farmscoper Version  v4 v5  v5 v5 v5 v5 
Census data - 2015 2019  2010 2010 2015 2015 
Fertiliser data  2015 2019  2010 2010 2015 2015 
Farm Locations  2015 2019  2010 2019 2015 2019 
Nitrate 

kT 

235 224  220 225 225 225 
Phosphorus 5.17 4.83  4.56 4.76 5.45 4.78 
Sediment 2,145 2,437  2,117 2,290 2,620 2,358 
Ammonia 160 133  135 135 132 132 
Methane 451 511  534 534 514 514 
Nitrous Oxide 68.4 24.7  25.7 25.8 25.3 25.3 
Pesticides Units 0.53 0.57  0.56 0.58 0.56 0.57 
FIOs 1015 cfu 783 653  618 634 738 648 
Soil Carbon mT 1,256 1,283  1,265 1,265 1,269 1,269 
Energy Use kT CO2-e 9,967 9,901  10,239 10,155 10,005 9,975 
Nitrate 

kg ha-1 

26.7 25.5  25.0 25.6 25.6 25.6 
Phosphorus 0.59 0.55  0.52 0.54 0.62 0.54 
Sediment 244 277  241 261 298 268 
Ammonia 18.2 15.1  15.4 15.4 15.0 15.0 
Methane 51.3 58.2  60.8 60.7 58.6 58.5 
Nitrous Oxide 7.8 2.8  2.9 2.9 2.9 2.9 
Pesticides Units ha-1 0.06 0.07  0.06 0.07 0.06 0.06 
FIOs 109 cfu ha-1 89 74.3  70.3 72.2 84.0 73.8 
Soil Carbon t ha-1 143 146  144 144 144 144 
Energy Use kg CO2-e ha-1 1,555 1,127  1,165 1,156 1,139 1,135 
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Table 9 Comparison of baseline nitrate loads calculated with Farmscoper Upscale v3 , v4 and v5, using 2010, 2015 and 2019 data respectively. Results are disaggregated 
by River Basin District and Robust Farm Type. 

  2010 2015 2019 
  kT kg ha-1 kT kg ha-1 kT kg ha-1 

RBD 

Anglian 52.2 28.2 56.7 30.4 52.5 27.6 
Dee 0.8 25.2 0.6 23.6 0.5 23.4 
Humber 47.2 27.9 50.1 29.6 47.1 26.8 
North West 16.6 24.4 16.7 24.0 15.3 20.7 
Northumbria 8.5 15.8 9.3 16.4 9.2 15.5 
Severn 28.6 27.9 30.4 30.3 26.8 27.0 
Solway Tweed 6.8 24.3 6.9 23.8 5.9 19.5 
South East 12.3 24.6 12.1 24.5 11.5 22.7 
South West 40.3 31.3 41.6 31.3 35.7 26.8 
Thames 19.5 23.3 20.1 24.1 19.4 22.6 
Total 232.9 26.7 244.5 27.8 224.1 24.9 

Farm type 

Cereals 58.2 27.8 56.5 23.5 73.2 24.9 
General 35.9 25.4 33.1 26.6 30.5 21.9 
Horticulture 0.9 16.8 3.7 21.0 2.6 17.9 
Indoor Pigs 10.1 79.0 14.4 79.5 9.3 88.9 
Poultry 30.4 72.1 35.6 91.2 24.7 154.1 
Dairy 33.1 35.3 36.3 44.4 28.7 37.1 
Lowland Grazing 26.5 13.3 17.8 13.5 18.1 14.0 
Mixed Livestock 25.1 31.5 31.1 30.4 21.0 26.0 
Outdoor Pigs 0.8 58.2 1.1 35.3 1.5 41.1 
Upland Grazing 11.8 13.5 14.9 12.3 14.4 10.7 
Total 232.9 26.7 244.5 27.8 224.1 24.9 
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Table 10 Comparison of baseline sediment loads calculated with Farmscoper Upscale v3 , v4 and v5, using 2010, 2015 and 2019 data respectively. Results are 
disaggregated by River Basin District and Robust Farm Type. 

  2010 2015 2015 
  kT kg ha-1 kT kg ha-1 kT kg ha-1 

RBD 

Anglian 246 133 317 170 401 211 
Dee 8 249 6 236 7 284 
Humber 302 179 415 245 465 264 
North West 198 292 282 405 281 380 
Northumbria 116 214 156 275 163 274 
Severn 206 201 212 212 276 278 
Solway Tweed 73 262 103 357 98 323 
South East 123 246 128 259 162 321 
South West 301 234 370 279 380 286 
Thames 144 172 157 187 204 237 
Total 1,716 197 2,145 244 2,437 271 

Farm type 

Cereals 428 205 648 270 902 306 
General 395 280 346 278 452 324 
Horticulture 7 138 38 214 43 296 
Indoor Pigs 31 241 42 234 34 328 
Poultry 155 367 94 241 46 287 
Dairy 197 210 224 273 228 295 
Lowland Grazing 218 109 153 116 197 152 
Mixed Livestock 140 175 255 248 245 304 
Outdoor Pigs 6 417 15 467 20 552 
Upland Grazing 140 161 331 275 268 200 
Total 1,716 197 2,145 244 2,437 271 
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Figure 2 Agricultural nitrate, phosphorus and sediment loads for Water Management Catchments (WMC), 

calculated with Farmscoper Upscale v3 , v4 and v5, using 2010, 2015 and 2019 data respectively, expressed 
per hectare of agricultural land. Note the WMC boundaries were changed between 2010 and 2015 


