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Farmscoper 

  

Guidance for applying  

Farmscoper at Small Spatial Scales 
 

Introduction 
Farmscoper was developed as a policy tool for answering questions at landscape scale, but which 
was able to utilise and produce data at farm level. The input requirements were based around data 
that would be available at such scales, and which the models used to predict the pollutant losses 
would be sensitive to. Due to the time required for model simulations, Farmscoper relies upon a 
database of previously calculated pollutant losses to generate a ‘baseline’ pollutant load. In order to 
generate this database and develop the baseline, and to characterise the impacts of certain 
mitigation methods, it was necessary to make a number of assumptions about farming practice, such 
as the timing of fertiliser applications. These assumptions were generally based on national surveys 
of farm practice data, and thus reflect typical behaviour across the landscape, rather than the 
behaviour for any specific farm.  

The source models used to populate the pollutant loss database (i.e. to create the baseline) were 
applied at 1km2 resolution across England and Wales, using local data on soils, slopes, field 
connectivity, rainfall etc. and the results aggregated for the 3 soil types and 6 climate zones available 
within Farmscoper. The predicted losses thus represent a typical environmental situation (for the soil 
type and climate zone selected) and cannot perfectly replicate the specific conditions that may be 
found in a field or even across a farm. 

At a sufficiently large spatial scale, the average behaviour of farmers within a catchment would tend 
towards the national average behaviour used in the creation of the pollutant losses and any 
uncertainty in the catchment input data would be reduced. At larger spatial scales, environmental 
conditions and pollutant losses would also tend towards the values for a soil type and climate zone, 
as variations in field shape, field size etc. would be averaged out. 

The first section of this document discusses some of the key sources of uncertainty in Farmscoper 
and some of the farm management and environmental assumptions that are important to 
understand when applying Farmscoper at smaller spatial scales, where management and conditions 
may be different from the average.  

The second section describes the various spatial scales of input data that are available within 
Farmscoper Upscale, the uncertainties in creating this data, and how some of these issues with 
uncertainty can be addressed.  

Assumptions and Sources of Uncertainty 

Livestock management 

Farmscoper allows a user to enter livestock counts for 28 different categories of livestock. These 
livestock categories are comparable to those used in the Defra June Agricultural Survey (JAS) and NVZ 
guidance documents, with the excretion and manure quantities for adult dairy cows representing 
those of a cow yielding 6,000 to 9,000 litres per year. If the size / productivity of livestock on a farm 
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are different to the national average, this can be accounted for by modifying the number of livestock 
present, e.g. 10 large beef cattle on a farm could be represented as 12 beef cattle in Farmscoper. 

In the modelling work under-pinning Farmscoper, cattle were assumed to be housed for 
approximately 6 months, whilst sheep were assumed to be outdoors all year except for a few weeks 
during lambing (the percentage of the year at grazing is stated on the ‘Farm’ worksheet in 
Farmscoper Create). For cattle, reduced or extended grazing (by approximately one month) can be 
represented by use of the appropriate mitigation method in Farmscoper Evaluate. It is not possible to 
alter the default assumptions and represent different grazing regimes in Farmscoper, and so it is not 
appropriate to use Farmscoper for farms or catchments where significant numbers of cattle are 
housed all year. 

Fertiliser and Manure Timing 

Manure and fertiliser application timing data used in the modelling work under-pinning Farmscoper 
were taken from British Survey of Fertiliser Practice (BSFP) and are thus representative of average 
national practice. The timings taken from the BSFP varied by crop type, by manure type and for N 
and P fertiliser.  

Figure 1 and Figure 2 show a comparison between the average nitrate and phosphorus fertiliser 
timing data for winter wheat and grass respectively, compared with average results for a small 
number of farms selected at random from the whole population. For nitrate fertiliser applied to 
winter wheat, there is a good agreement in the distribution of timings when just 10 farms are 
sampled, and a good agreement for grassland when 25 farms are sampled. There is greater variation 
in timing for phosphorus fertiliser (as there is no immediate crop response unlike for nitrate fertiliser 
so timing is not so critical for crop performance) even when 25 farms are sampled. There is a similar 
pattern when data from the BSFP are averaged by region (Figure 3) – nitrate fertiliser timing to 
winter wheat is fairly consistent between regions, but there is greater variation in phosphorus 
fertiliser and in fertilisers applied to grassland. 

Although there is potentially a large difference in fertiliser timing between a single farm or a small 
group of farms and the national average, the nitrogen and phosphorus loss which is responsive to 
fertiliser timing is typically only 1-5% of the total loss. 

Fertiliser Rates 

The user is able to specify nitrogen and phosphorus fertiliser application rates, which should be the 
average rate across all land (i.e. not just land receiving fertiliser). In Farmscoper Create this can be 
done by crop type and in Farmscoper Upscale this can be done by farm type and by crop type. The 
default values in Farmscoper Upscale v5 are taken from the BSFP for 2019, using the values by farm 
type for Great Britain. 

A comparison between national average fertiliser rates and average rates for a small number of 
farms selected at random from the whole population is shown in Figure 4. For all three samples for a 
given number of farms, the average rate for nitrogen fertiliser is comparable to the national average 
for winter wheat when 10 or more farms are sampled and for grassland when 50 farms are sampled. 
For phosphorus fertiliser the average rates for some samples are still different from the national 
average when 50 farms are sampled. Figure 3 shows regional variations in average fertiliser rate, 
compared to the national average rate – nitrogen fertiliser rates to winter wheat are comparable, 
but grassland rates are almost 50% lower in the North East; there is much greater variation in 
phosphorus fertiliser rates, with differences of 50% for wheat and 80% for grassland. Note that some 
of these regional differences would be due to the prevalence of different farm types in the different 
regions, and so some of the difference would be accounted for by the use of farm type data in 
Farmscoper Upscale. Because of the linear response assumed in Farmscoper between fertiliser 
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applied and pollutant loss, a 10% difference in fertiliser rate would be a 10% difference in loss from 
fertiliser (although the loss from fertiliser only contributes a fraction of the total loss). 

Note that Farmscoper assumes pollutant losses respond linearly with the amount of fertiliser applied, 
whereas at very low or very high fertiliser rates, the response is actually non-linear. Thus Farmscoper 
predictions will be inaccurate where fertiliser rates are significantly different from the norm. 

Manure Storage and Spreading 

The proportions of livestock manure that are spread direct and stored before spreading were fixed in 
the modelling under-pinning Farmscoper, with the values varying by livestock type and manure type 
(the values are shown on the ‘Farm’ worksheet in Farmscoper Create). 

All manure is assumed to be broadcast spread, with manure on arable land incorporated after 5 days. 
Different application techniques or more rapid incorporation can be accounted for by 
implementation of the appropriate mitigation methods in Farmscoper Evaluate. 

Soil Phosphorus Status 

In v5 of Farmscoper, the user is able to specify the proportion of the farm at different Soil 
Phosphorus indices. Default values in Farmscoper Create and Upscale are derived from nationally 
collated monitoring data1, which is disaggregated by land use (arable and grassland). The choice of 
default values (based on the arable or grassland figure) is dependant upon the dominant land use of 
the farm type selected. In Create, the values can be over-written for a specific farm. In Upscale, the 
user can modify the values by Farm Type that are used when populating the catchment level farm 
data. 

Regional variations in soil phosphorus status, derived from multiple field samples are shown in Figure 
5, along with national average data. Assigning a concentration to each phosphorus index and 
determining a weighted average concentration, there is a 10% variation between the regional and 
national values, which would result in a 10% variation in predicted losses of soil phosphorus. For a 
specific farm with differing soil phosphorus indices, the variation could be much greater.  

Soil type and climate zone 

Farmscoper allows the user to select from one of three soil types and six climates zones – only one 
selection can be made for a farm. The 3 soil types were chosen to reflect the importance of different 
flow pathways, and thus pollutant transport. The results for a soil type and climate type combination 
are reflective of the average physical environment (e.g. slope and connectivity) across England and 
Wales where those combinations are found, having been derived from a 1km2 dataset produced by 
the models under-pinning Farmscoper.  

For any specific farm, there is thus the issue of selecting just one of the three soil types to represent 
all of the farmed area, and also the representativeness of the outputs for that soil type (and climate 
zone) for that farm. This will be most problematic where a farm is atypical compared with other land 
in England and Wales of the same soil type and climate zone. As the results are averaged, the data 
for e.g. the 700-900 mm rainfall climate zone is most representative of somewhere with 
approximately 800 mm rainfall and will under- or over-predict losses with lower or higher rainfall. 

Mitigation Method Implementation 

Farmscoper contains a library of approximately 100 mitigation methods. In order for Farmscoper to 
calculate current pollutant losses and more accurately determine the impact of any future changes in 

 

1 https://www.nutrientmanagement.org/tried-and-tested/paag-reports/paag-report-2019-20/ 
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mitigation, it is necessary to specify any existing implementation of these methods (referred to as 
‘prior implementation’ in Farmscoper). 

Farmscoper includes default values for the current implementation rates for the mitigation methods, 
which have been derived from national stratified survey data (the Defra Farm Practice Surveys in 
particular, with a focus on data between 2006 and 2012) and agri-environment scheme 
implementation records for 2012. These were revised under Defra Project WT1594 (Elliot et al., 
2019) using output of a survey run within the project and analysis of more recent agri-environment 
scheme data. A simple scoring system was used to estimate the range of implementation as it 
reflects the uncertainty in mapping survey questions to the specific mitigation methods. Each 
mitigation method was assigned an implementation score for free draining and slowly permeable soil 
types, along with any expected variation in implementation with livestock intensity or location within 
a Nitrate Vulnerable Zone. As the current implementation rates are based on national survey data, 
they may not be representative of actual management in a given catchment, particularly if there is a 
regional bias due to environment (e.g. different climatic conditions may alter likelihood of extended 
grazing for cattle) or policy (e.g. Catchment Sensitive Farming activity is focussed on specific areas). 

Assuming current implementation of mitigation methods is randomly distributed, Table 1 shows the 
confidence intervals for implementation rates for a sample of farms assuming a given national 
implementation rate. This table suggest that approximately 50 farms are needed in order for the 
implementation rate to be close to the national rate, with a greater number of farms improving the 
fit. 

This is discussed in more detail in the ‘Farmscoper Implementation’ document. 

Mitigation Method Impacts 

For some mitigation methods, there is high confidence in the effectiveness values, because the 
reduction in pollution from a source should be absolute, for example fencing off rivers from livestock 
should prevent all direct excretion in the water. For all other mitigation methods, their effectiveness 
at reducing pollutant losses will depend upon a number of factors including the physical environment 
and accuracy with which they are implemented. As an example, Figure 6 shows the effectiveness of 
grass buffer strips at reducing phosphorus and sediment losses in surface runoff from data collected 
for a large number of experimental sites - most values are between 20% and 95%, but there is 
considerable scatter. Farmscoper estimates of mitigation effectiveness will thus be more accurate 
over a number of farms (or where a method is implemented on a number of fields on a farm) where 
the variations in effectiveness will average out.  

Approaches 
Farmscoper Upscale is pre-populated with data from the 2019 Defra June Agricultural Survey for the 
following nested spatial scales, using WFD Cycle 2 boundaries as appropriate: 

 England 

 River Basin Districts (RBDs) – 10 in England 

 Water Management Catchments (WMCs) – 90 in England 

 Operational Catchments (OCs) – 336 in England 

 WFD Waterbodies (WFD WBs) – 4091 in England 

The tool also contains data for: 

 Natura 2000 (N2K) catchments for sites with a Diffuse Water Pollution Plan or Nutrient 
Management Plan  
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which incorporates data from the JAS for Scotland and Wales where the sites extend into those 
countries. Properties of these different scales and how they are included within Farmscoper Upscale 
are listed in Table 2. 

Spatial datasets 

GIS layers for the nested catchment scales (including the catchment IDs used in Farmscoper Upscale) 
can be downloaded from the Data.gov website via the following links: 

River Basin Districts 

Water Management Catchments 

Operational Catchments 

Waterbody Catchments 

 

GIS layers are available under Government Open Data from the Natural England GI team for: 36 
water-dependent N2K (SAC and SPA) sites, and component SSSIs; contributing surface water 
catchment boundaries for the N2K sites. Further information on the surface water catchment 
mapping for Natura 2000 Diffuse Water Pollution Plans is also available as a report. 

Crop areas and livestock numbers 

Farmscoper Upscale contains crop areas, livestock numbers and farm type counts derived from 
Defra’s June Agricultural Survey (JAS). In the 2019 survey, data were collected from approximately 
22,000 farms (21% of the commercial farms in England) with the exception of cattle data which are 
sourced from the Cattle Tracing System and so are available for all farms. Where a farm is not 
surveyed, data from previous years are extrapolated based upon trends for farms of comparable size 
and structure. Thus in small catchments, it is possible that none of the farms were surveyed in 2019 
and all data have been extrapolated from a previous year (not necessarily 2018, but all farms should 
have been surveyed in 2010 as it was a complete census year). Even at a national scale, the 
confidence intervals for minor crops can be relatively large (over 5%; Table 3). 

The JAS data are referenced to a point location, but the actual cropping and livestock for a farm will 
be spread over a larger area, and may straddle one or more catchments (particularly in the case of 
WFD waterbodies). The JAS data was mapped to farm boundaries derived from the Customer Land 
Database (CLAD) field boundary data, and the cropping and livestock distributed evenly across the 
land so that it could be split across catchments where this was required. Approximately 80% of JAS 
returns could be mapped this way using the County-Parish-Holding (CPH) identifier. The remaining 
farms were mapped on the basis of the survey point location. For small catchments, the locating of 
farms, and evenly distributing cropping and livestock across their land introduces another level of 
uncertainty - an analysis of the data showed that most fields are within 5km of the farm holding 
location, i.e. this becomes less of a problem in catchments of 25 km2 and above. The joining of JAS 
data to CLAD data resulted in several catchments, particularly at WFD WB scale, where the 
agricultural area was greater than the catchment area. In these instances, the agricultural land was 
reduced as appropriate and the livestock reduced proportionately. 

Disclosure 

Farm holding level data from the JAS includes crop and land areas, livestock numbers, grid references 
and geographical data. A condition of its use is that material will only be published in such a way that 
no information relating to any particular land, business or person can be inferred from it i.e. 
statistical tables, narrative statements, maps and graphic information for publication must not allow 
identification of any single holding, or information relating to a single holding or to small groups of 
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less than five holdings. Due to the small catchments sizes at some spatial scales (see Table 2), a 
number of modifications were made to the methodology for deriving the data in Farmscoper at these 
scales, which are described below. Note that for all spatial scales, where there were less than five 
farms of a type within a catchment, the number of farms of that type was rounded to zero or five as 
appropriate. 

Due to disclosure issues and the requirement not to report where there are less than five farms of a 
farm type in a catchment, the total number of farms in the WFD WB data set is approximately 5% 
less than the total for the other datasets. 

Pigs and poultry 

The manure generated on pig and poultry farms will frequently be exported to farms away from the 
housing units (typically up to 5km away). This distribution of the manure over larger areas, on top of 
the uncertainty in accurately locating the housing units for some of the larger pig and poultry 
companies and potential disclosure issues has resulted in an alternative approach for deriving the pig 
and poultry data in Farmscoper Upscale at smaller spatial scales. Pig and poultry data derived for 
Water Management Catchments (WMC) are expressed per hectare of agricultural land. This data is 
then used to work out the data for smaller catchments within a WMC by multiplying the per hectare 
values with the agricultural area of those smaller catchments (i.e. pig and poultry manure is assumed 
to be evenly distributed across all land within a WMC).  

Farm Types 

The Upscale workbook has been designed to work with up to 10 different farm types, reflecting the 9 
major Robust Farm Types used by Defra, plus an extra slot for Outdoor Pig farming. For the WFD WB 
and N2K scales the number of farm types has been reduced to 5 (Table 4) due to the disclosure issues 
and confidence in the data at this small spatial scale (there were 4 farm types in Farmscoper v4, but 
the Dairy and Mixed types have now been separated). The farm management input data (e.g. prior 
implementation rates of mitigation methods, fertiliser and manure management) remains 
appropriate for use with the reduced number of farm types. The reduction in number of farm types 
leads to a loss of targeting by farm type, although in many cases it would be known whether the 
‘housed’ farms in a catchment are pig farms or poultry farms, or ‘extensive’ farms are upland or 
lowland.  

Amalgamation of Water Framework Directive Waterbody catchments 

At Water Framework Directive waterbody scale (WFD WB) scale, the agricultural census data in a 
number of catchments would be disclosive due to the small number of farms operating within them 
(Figure 7), and so it would not be appropriate to include the data for those catchments within 
Farmscoper. To provide a WFD WB dataset with national coverage, the disclosive catchments (i.e. 
those with less than five holdings) were merged with neighbouring catchments. The merged 
catchments are often coastal catchments, those in urban areas or small headwater catchments 
(Figure 8). Out of the total of 4091 WFD WBs, 488 initially disclosive catchments were merged with 
382 neighbouring catchments. Approximately 1% of the farms in England were located in the initially 
disclosive catchments. 

Confidence Assessment in Farmscoper Upscale 

The ‘Census’ worksheet in Farmscoper Upscale workbook contains a column besides the census data 
for each catchment indicating the level of confidence in the data for that catchment. Confidence is 
set to one of three levels based upon the number of farms in the catchment, reflecting the 
probability of correctly locating farms and their land within a catchment and the accuracy of the 
census data for each farm given only 21% of farms were surveyed in 2019 and the data for the 



 7 

remaining farms is extrapolated from census returns in previous years. The confidence thresholds 
were set as:  

 Low:  < 25 farms 

 Medium: 25 – 100 farms 

 High:  > 100 farms 

Where confidence is set to low, there is likely to be a large uncertainty in the cropping and livestock 
for the catchment and as per previous sections the assumptions in the modelling underpinning 
Farmscoper are likely to be less robust (e.g. Figure 2) and default farm management data in Upscale 
may be less appropriate (e.g. Figure 4). Note that even where the confidence has been set as high, 
there could still be significant uncertainty in estimated areas / numbers for minor crops and livestock 
categories, given the uncertainty in the national estimates (see Table 3). 

For the WFD waterbody dataset, only 70 catchments were classified as High, 1297 as Medium, 2223 
as Low and 501 unclassified (label as N/A in Upscale) as they had either been merged with another 
catchment or had no census information. For the Operational Catchment dataset, most catchments 
were classified as High (286), with 39 Medium, 5 Low and 6 unclassified. The unclassified Operational 
Catchments (identified as having confidence class: N/A in Upscale) are all predominantly urban with 
heavily modified waters.    

Where the confidence for a particular catchment of interest is Low, it may be appropriate to apply 
Farmscoper to that catchment and a number of neighbouring upstream or downstream catchments 
in combination to provide greater confidence in the results generated. Alternatively, more specific 
data could be obtained for the catchment from farm surveys, farmer interviews and/or input from 
local stakeholders and this could be used to edit the data for that catchment in Upscale. Given the 
small number of farms in Low confidence catchments, it may be simpler to use Farmscoper Create 
rather than the upscaling tool. This is also true for the unclassified catchments, as some of these 
could have one or two farms which could be modelled if local data could be obtained.  

Farm weightings 

For each catchment, Farmscoper Upscale contains crop areas and livestock numbers and the count of 
farms by farm type. The Upscale tool populates the farms by distributing the cropping and livestock 
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. 

 

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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The weightings included in Farmscoper Upscale are derived from the 2019 JAS, and reflect the 
probability of a crop or livestock type in England being found on a given farm type.  

Table 5 and Table 6 show how the weightings vary if derived for different Government Office Regions 
(rather than England as a whole) and the impacts of this on total pollutant loads for two River Basin 
Districts (RBDs). The East of England weightings will result in more spring barley being allocated to 
General Cropping farms and more beef cattle being allocated to lowland grazing farms than if the 
West Midlands weightings are used (Table 5). However, the total pollutant loads and impacts of 
mitigation for the RBDs are comparable (Table 6) as this is controlled more by cropping and livestock 
per se rather than the farm type upon which they are located. 

Modifying data in Farmscoper Upscale 

Census data 

All of the data within Farmscoper Upscale is editable. A user can simply overwrite the default crop 
areas and livestock numbers supplied for any catchment and/or change the number of farms of each 
farm type and soils and climates on which they are found. For a large catchment or large number of 
catchments, this is only really viable as a form of sensitivity analysis, but for small catchments - 
where uncertainty in the census data is highest – it may be possible to revise the census data 
supplied based upon information gathered from small scale surveys and/or knowledge of local 
stakeholders. 

Fertiliser and Manure management 

The tool contains default fertiliser rates taken from the BSFP 2019, disaggregated by farm type. The 
BSFP provides other outputs that may be more appropriate (e.g. regional values) for modelling 
specific catchments. At small spatial scales, fertiliser rates and the proportion of manure managed as 
slurry could be altered based on small scale surveys and/or knowledge of local stakeholders. 

Altering the farms produced by Farmscoper Upscale 

When it has processed the census and farm management data for a catchment, the Upscale tool 
populates its ‘Farm Results’ sheet with the data to send to Farmscoper Create. This contains the 
livestock and cropping by farm type, along with the fertiliser and manure application rates and the 
counts of farm by the soil type and climate zones. This data can be modified in order to make the 
farms more like those that are believed to be found within the catchment. Such an approach, 
modifying farm data, may be easier than editing the total census data. Once this data has been 
modified, the ‘Run Custom Data’ will use this data rather than the default data for a catchment. 

Note that when modelling multiple catchments, only the last catchment’s data will be contained 
within the ‘Farm Results’ sheet. 

Conclusions 

The need for ‘accurate’ predictions from Farmscoper depends upon how the outputs are to be used. 
If the results are being used purely to stimulate discussion with stakeholders, then the results for any 
specific catchment are likely to be adequate no matter the confidence that has been ascribed to the 
census data or the appropriateness of the other assumptions within Farmscoper. 

For each catchment, a confidence rating has been assigned for the agricultural census data contained 
within Farmscoper Upscale. For catchments with Low confidence, the appropriateness of other data 
and assumptions (e.g. fertiliser rates and timings, method implementation rates) is also questionable 
(as shown in the tables and figures below). Running Farmscoper Upscale for multiple catchments will 
ensure greater confidence in the outputs, but where there are (known or suspected) significant 
spatial or regional trends in key input data (e.g. fertiliser rates, method implementation), then 
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supplementing or replacing the data contained with Farmscoper with local information may be 
appropriate. The only real source of such information is via bespoke farm surveys and/or through 
discussions with key stakeholders.   

For catchments where the confidence in the census data is Low, rather than running Farmscoper 
Upscale for the catchment of interest and a number of neighbouring catchments, it may be more 
appropriate to run the catchment of interest as a number of individual farms. In such a case, data for 
use directly in Farmscoper Create could be obtained from farmers or alternatively the farm data from 
Farmscoper Upscale (in the ‘Farm Results’ sheet after the census data has been processed) could be 
modified based upon expert opinion.   
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Nitrogen Phosphate 

  

  

 

 
 

Figure 1 Comparison between fertiliser application timing to winter wheat from the complete BSFP dataset 
for England and Wales and the results of sampling 5, 10 and 25 farms at random from the national dataset. 
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Nitrogen Phosphate 

  

  

  

Figure 2 Comparison between fertiliser application timing to permanent pasture from the complete BSFP 
dataset for England and Wales and the results of sampling 5, 10 and 25 farms at random from the national 

dataset. 
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Figure 3 Regional variations in nitrogen and phosphate application rates and timing of applications. 
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Figure 4 Comparison between nitrogen and phosphate fertiliser application rates to wheat and permanent 
pasture from the complete BSFP dataset for England and Wales and the results of sampling 5, 10, 25, 50 and 

100 farms at random from the national dataset. 
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Figure 5 Distribution of soil P index values from a collation of data from routine soil analysis in the UK, and 
disaggregated for regions of England (http://www.nutrientmanagement.org/paag-report-2014-15/). 
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Table 1 Confidence intervals (95th percentile) on the percentage of farms in a random sample implementing a 
mitigation method for given percentages of farms nationwide implementing the same method 

 Percentage of farms implementing mitigation method 

Number of 
farms in 
sample 

 
2% 10% 25% 50% 80% 

5 0-14 0-41 0-59 0-89 49-100 

10 0-10 0-30 0-54 21-92 45-96 

50 0-4 1-18 10-41 35-66 62-92 

100 0-4 3-14 12-37 33-61 57-100 

200 0-4 4-15 12-35 31-65 64-92 

500 0-3 4-14 14-32 31-63 59-95 

 

 

 
Figure 6 Observed efficacy of buffer strips of different widths for reducing phosphorus and sediment losses, 

from Collins et al (2009) and Bhattarai et al (2009) 
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Table 2 Properties of the catchments and data available in Farmscoper at different spatial scales 

 Number of 
Catchments 

Area 
 (‘000 ha) 

Number of  
Farms Farm 

Types Used 
Pig and 

Poultry Data 
Average and Range 

England 1 8,787 103,226 10  

RBD 10 879 
( 1,866 - 26 ) 

10,323 
( 20,543 - 378 ) 

10  

WMC 90 
98 

( 318 - 7 ) 
1,152 

( 3,616 - 65 ) 9  

OC 336 26 
( 138 - 0 ) 

312 
( 1,912 - 0 ) 

9 Downscaled 

WFD WB 4,091* 2 
( 49 - 0 ) 

24 
( 365 - 0 ) 

5 Downscaled 

SSSIs    5 Downscaled 

* The WFD waterbodies were amalgamated to 3,590 catchments in order to eliminate those 
catchments where data was disclosive 
 
Table 3 95th percentile confidence estimates for national totals of some crop and livestock categories. Taken 

from June Agricultural Survey 2015. 

Crop / Livestock 
Total Area / 

Number 
(‘000s) 

Confidence 
Interval 
(‘000s) 

Confidence 
Interval 

(%) 

Total Arable 3,834 45 1.2 

Wheat 1,693 30 1.8 

Potatoes 96 6 6.3 

Maize 173 9 5.2 

Total Pigs 3,826 137 3.6 

Total Sheep 15,142 192 1.3 

Total Poultry 125,433 9,241 7.4 

 

Table 4 Farm types used at the different spatial scales 

England, RBD WMC, OA WFD WB, N2K 

Cereals Cereals 
Arable General General 

Horticulture Horticulture 
Indoor Pig 

Pig 
Housed Outdoor Pig 

Poultry Poultry 
Dairy Dairy Dairy 
Mixed Mixed Mixed 
LFA Grazing LFA Grazing Extensive Livestock 
Lowland Grazing Lowland Grazing 
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Table 5 How the weightings used in Farmscoper Upscale vary if derived from Defra June Agricultural Survey data for different regions (using 2015 June Agricultural 
Survey data) 

 East of England West Midlands 
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Wheat 1.00 0.47 0.13 0.12 0.12 0.29   0.42 1.00 0.23 0.08 0.13 0.25 0.17  0.02 0.38 
Spring Barley 1.00 0.83 0.42 0.25 0.17 0.25 0.07  0.67 1.00 0.25 0.17 0.25 0.25 0.17   0.67 
Potatoes   1.00 0.18      0.09   1.00 0.20  0.20    0.40 
Sugar Beet 0.31 1.00 0.15 0.15  0.08   0.31   1.00        
Beans 1.00 0.25 0.13 0.13 0.13 0.13   0.38 1.00 0.17   0.17    0.33 
Maize 0.06 0.18  0.06  1.00  0.06 0.18 0.20 0.30   0.20 1.00  0.10 0.30 
Winter OSR 1.00 0.33 0.11 0.07 0.07 0.11   0.37 1.00 0.15 0.05 0.10 0.20    0.30 
Ley Grass 0.14 0.19 0.05   1.00 0.10 0.10 0.29 0.20 0.16 0.08 0.12 0.12 1.00 0.16 0.16 0.48 
Permanent Pasture 0.22 0.39 0.15 0.12 0.12 1.00 0.91 0.71 0.66 0.31 0.36 0.14 0.21 0.21 1.00 0.72 0.48 0.64 
Rough Grazing    0.50   0.25 1.00 1.00 0.25       0.50 1.00 0.50  
Beef Cows and Heifers   0.18  0.18  0.18 1.00 0.91 1.00 0.15   0.15 0.15 0.15 0.92 0.62 1.00 
Dairy Cows and 
Heifers       1.00   0.06      0.00 1.00  0.00 0.03 
Sows     1.00     0.04     1.00     0.03 
Fattening pigs   0.00  1.00 0.00    0.16   0.00  1.00  0.00   0.03 
Sheep 0.10 0.06  0.08 0.06  1.00 1.00 0.78 0.15 0.07 0.09 0.19 0.18 0.10 1.00 0.52 0.70 
Layers 0.00 0.00 0.00 0.00 1.00 0.02  0.00 0.15 0.00  0.00 0.00 1.00 0.00 0.00 0.00 0.05 
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Table 6 Impact of using different weightings in Farmscoper Upscale for pollutant predictions for two 
different River Basin Districts (from Farmscoper v4) 

  Anglian RBD Severn RBD 

  

East of 
England 

Weightings 

West 
Midlands 

Weightings 

East of 
England 

Weightings 

West 
Midlands 

Weightings 
Baseline (kg ha-1)         
Nitrate 27.9 28.4 28.1 28.1 
Phosphorus 0.28 0.29 0.52 0.52 
Sediment 131 137 199 202 
Prior Implementation (kg ha-1)         
Nitrate 25.7 26.1 25.9 25.8 
Phosphorus 0.27 0.28 0.47 0.48 
Sediment 129 134 188 192 
Maximum Implementation (kg ha-1)         
Nitrate 20.8 21.1 21.5 21.4 
Phosphorus 0.19 0.20 0.31 0.31 
Sediment 99 103 130 133 
Maximum Implementation (% reduction)         
Nitrate 19 19 17 17 
Phosphorus 30 29 34 35 
Sediment 23 23 31 30 
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Figure 7 Variation in the number of farms and farmed area for the un-amalgamated WFD waterbodies 

 

 
Figure 8 Map showing those WFD waterbodies that have been joined to another waterbody, and those that 

have had another waterbody joined to them, in order to limit the number of waterbodies included in the 
tool with disclosive data.  


