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Mapping Ecosystem Services  

Methodology used for the Wimbleball Catchment Ecosystem Services Project 

For Exmoor National Park Authority and Natural England 

July 2013 

 

 

1 Introduction 

 

1.2 This report documents the approach taken to explore the delivery of ecosystem 

services around the Wimbleball catchment in south-east Exmoor, and lessons 

learnt.  It documents the methodology used to map the spatial distribution of 

different ecosystem services in the catchment, and to identify areas of high risk or 

opportunity.  

 

1.3 The work was undertaken as part of a 6 month pilot project from Sept 2012 to April 

2013, funded by Natural England and Exmoor National Park Authority. The aim of 

the project was to investigate the range of ecosystem services provided in the 

catchment, to provide a better understanding of the natural and cultural assets, 

and how to optimise the public benefits that are provided by them.  

 

1.4 The Wimbleball catchment was chosen as an area of relatively intense agriculture 

compared with other areas of the National Park, and also one that was considered 

to be less significant from a biodiversity, landscape and heritage perspective. The 

catchment includes Wimbleball reservoir, which is an important source of drinking 

water supplies. The area is also important for tourism and recreation, with a 

particular focus on Wimbleball Lake where the South West Lakes Trust run an 

activity centre providing a range of sports including sailing, canoeing and high 

ropes. Haddon hill is also an important draw for visitors and locals. 

 

1.5 The aims of the project were therefore to: 

 Understand more about the Wimbleball catchment  

 identify and recognise the range of benefits it provides to local people and more 
widely 

 identify the issues and opportunities arising from looking at ecosystem services 
within the catchment 

 use this understanding to shape decisions on how the catchment can be cared 
for and managed in the future 
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2 Outline of the project 

 

2.2 Further information about the project is given in the full project report, available on 

the website at www.exmoor-nationalpark.gov.uk/wimbleball.  

 

2.3 A key element of the project was to develop GIS maps to show spatially where the 

different ecosystem services were delivered within the catchment. The aim was to 

identify areas: 

 That were particularly important for a particular ecosystem service 

 Where an area delivered multiple ecosystem services 

 Where conflicts arose between delivery of different ecosystem services  

 

2.4 The project focused on the following ecosystem services: 

 Food production 

 Water supply and quality 

 Biodiversity  

 Woodland  

 Climate regulation  

 Landscape and historic environment  

 Tourism, recreation and access  

 

 

3 GIS mapping 

 

3.2 MapInfo GIS mapping was used to prepare baseline maps of the various ecosystem 

services. This included using data from the ENPA GIS system, plus additional data 

obtained from partner organisations or purchased for the project. In some 

instances, maps were generated using information gleaned from aerial 

photographs, using the 2010 aerial photography series commissioned by ENPA. The 

sections below provide details of the baseline maps and data sources that were 

used.  

 

3.3 The project boundary is shown in Map 1. This deliberately included an area outside 

of the National Park boundary, to provide an indication of whether or not it would 

be possible to get data for areas outside the National Park. In most cases it has 

been possible to obtain this data, although in some cases this has required 

additional mapping tiles to be purchased (for example the aerial photography tiles). 

The project boundary was also drawn wider than just the Wimbleball catchment to 

incorporate the Pulham and Haddeo rivers. 

 

http://www.exmoor-nationalpark.gov.uk/wimbleball
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Map 1 Project boundary 

 

 

 

4 Baseline data  

 

4.1 A series of baseline GIS layers were used to build up a picture of the project area in 

terms of topography and geography. 

 

GIS layer Comment 
 

Aerial photography Aerial photographs from 2010 were primarily used. Comparison 
was made with aerial photographs from 1950 for some elements 
of the project. 

Lidar Available from EA for some parts of area 

Parish boundaries  

National Park boundary  

Roads  

Slope 
 

Used the data that was available to +/- 10m accuracy. Data to +/- 
1m accuracy could be used but at additional cost. Data was not 
available for the area outside the NP boundary.  

Elevation Used the data that was available to +/- 10m accuracy. Purchased 
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 data to +/- 1m accuracy and additional data for the area outside 
the NP boundary.  

Aspect 
 

Used the data that was available to +/- 10m accuracy. Data to +/- 
1m accuracy could be used but at additional cost. 

Soils 
Soil type 
soil drainage 
permeability 
fertility 
 

Available at cost from National Soil Resources institute (Cranfield 
Uni) 
http://www.landis.org.uk/data/index.cfm 
 
Explored whether it was possible to get soils data from NE – Soils 
for Profits, but not available in GIS. 
 
Soil quality data not available and would need to be looked at 
through specific soil analysis and surveys. We investigated 
whether it is possible to get soil risk assessments/soil plans that 
farmers produce for single farm payments but these are not kept 
centrally.  
 
Agricultural land classification could be used as a proxy for soil 
fertility but it was felt that this would not be appropriate at the 
geographical scale of the project as there is not much 
differentiation (mostly grades 4 and 5 with some grade 3) 
 

Land use cover OS Master map land classifications 
Definitions of classifications used at: 
http://www.ordnancesurvey.co.uk/oswebsite/products/os-
mastermap/topography-layer/feature-
catalogue/OS%20MasterMap%20Topography%20Layer%20Featur
e%20Catalogue.htm 
This provides broad categories of woodland, buildings, tracks and 
agriculture, etc but doesn’t give detail of agricultural use  
 
Landcover map 2007 (CEH)  
 

Geology Available for purchase from British Geological Society 

 

5 Food production 

 

5.1 Data on agricultural land use, farming systems and food production was the most 

difficult to get hold of. The most accurate information is obtained through farm 

audits, but this is limited by the number of farm visits that can be made and farmer 

willingness to participate. An indication of farming systems and food production 

can be obtained from the Agcensus data, however this is only a voluntary survey 

and does not provide complete coverage. RPA data was requested via a freedom of 

http://www.landis.org.uk/data/index.cfm
http://www.ordnancesurvey.co.uk/oswebsite/products/os-mastermap/topography-layer/feature-catalogue/OS%20MasterMap%20Topography%20Layer%20Feature%20Catalogue.htm
http://www.ordnancesurvey.co.uk/oswebsite/products/os-mastermap/topography-layer/feature-catalogue/OS%20MasterMap%20Topography%20Layer%20Feature%20Catalogue.htm
http://www.ordnancesurvey.co.uk/oswebsite/products/os-mastermap/topography-layer/feature-catalogue/OS%20MasterMap%20Topography%20Layer%20Feature%20Catalogue.htm
http://www.ordnancesurvey.co.uk/oswebsite/products/os-mastermap/topography-layer/feature-catalogue/OS%20MasterMap%20Topography%20Layer%20Feature%20Catalogue.htm
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information request, again this is not available at specific farm level for reasons of 

commercial confidentiality. 

 

5.2 Agcensus data is available since 1969. The Agricultural Census is conducted in June 

each year by Defra in England. Since the late 1990s the agricultural census in 

England and in Wales has been conducted as a sample survey (postal questionnaire 

or via internet), in which data is only sought from a proportion of holdings in each 

year. The sampling rate is around 20 to 30% of the agricultural population. As it is 

an online and postal survey, there is also a degree of non-response which may 

potentially cause a bias in the results. The response rate is reasonably high at 70%. 

 

5.3 From 2010 onwards only holdings above certain thresholds (more than 10 head of 

cattle, and more than 20 sheep) are included in the survey. The thresholds were 

applied to rule out the significant number of small farms, so the survey population 

now only covers the larger, more active farms.  While this exclusion removes 

around 40% of holdings from the official estimates of the number of agricultural 

holdings, it only excludes around 1% of activity from the main agricultural activities 

(e.g. sheep, crops, pigs). It has a much larger effect on estimates of the number of 

people working in agriculture.  19% of the agricultural workforce are on the 

smallest holdings and of these, the majority were in the part-time principal farmer 

category.  

 

GIS layer Comment 
 

Farm boundaries & 
ownership  
 

ENPA Farm holding data, but validity of data held needed to be 
checked as there were some anomalies. 
 
It was not possible to determine whether farm holdings are owner 
occupied or tenanted 
 

Farming system 
Permanent pasture 
Ley pasture 
Arable 
Other (e.g energy 
crops) 

Data on agricultural land use is not easily available, although it can 
be requested from RPA through Freedom of Information request. 
 
It may be possible to use other data as a proxy, e.g. permanent 
pasture from the ES options. Also possible to identify landuse from 
2010 aerial photo but will change over time.  
 
Farm audits can be used to confirm land use with the farmers. 

Agricultural land 
classification 
 

This can be used as an indication of the productivity of land, but is 
broad brush. There is not much differentiation within the project 
area, so it was not used.  

Land use  
Silsoe college 

 Shows land use but not complete coverage and quite coarse 
grained. Could possibly be used to show loss of moorland, 
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monitoring landscape 
change 

hedgerows etc.  Available at cost from Silsoe college 

Agri-environment data Received from NE 

 

6 Water  

 

6.1 Information on rivers and streams within the catchment, water flow, and water 

quality was gathered from a variety of sources.  

GIS data 
 

Comment 

Abstraction points EA 

Detailed rivers network 
data 

EA 

Surface water flow  Modelled using SCIMAP 
http://www.scimap.org.uk/  
 

Water Framework 
Directive ecological 
status  
 

EA 

Point source pollution 
risk 

Map areas of point source pollution – farmyards, silage areas, 
slurry pits, tracks  etc 

Upstream thinking  
 

Info from WRT on which farms have had surveys / funding & 
covenants) 

Groundwater 
protection zones 

None within the catchment 

Nitrate vulnerable 
zones 

None within the catchment 

 

7 Biodiversity 

 

7.1 MapInfo was used to create maps detailing the information held on designated 

sites, habitats and species. The map of Strategic Nature Areas was based on work 

carried out by the South West Biodiversity Partnership1 to identify areas of current 

strategic significance in biodiversity terms, where efforts to enhance or link 

habitats might be focused.  

GIS layer Comment 

SAC (Exmoor Heaths) These two layers were downloaded from Natural England’s 

                                                           

1
 http://www.biodiversitysouthwest.org.uk/nmap.html 

http://www.scimap.org.uk/
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SSSI (South Exmoor website, Nature on the Map 

Local Wildlife Sites This information comes to ENPA via a Service Level Agreement 

with Somerset Environmental Records Centre.  

Section 3 land A map showing all key areas of moor, heath, woodland and cliff 

and foreshore was produced by ENPA as part of a requirement 

under the Wildlife and Countryside Act (as amended) 1985. Strict 

definitions were used. The map also shows areas of ‘other moor & 

heath’ and ‘other woodland’ which are not actually moor & heath 

or woodland in most cases. However, these areas tend to be areas 

of interest from a biodiversity perspective despite being of 

different habitat types. 

BAP habitat The only Exmoor BAP habitats known to be present are lowland 

heath and upland oakwood. Natural England has additional data 

on BAP habitats but a number of anomalies were found between 

the data sets. NE are piloting a single data layer project to give a 

definitive boundary for these habitats, but this was not available 

for the project.  

Former heathland  Some small areas of former heathland have been recorded in this 

area, but much of this is now improved land so not appropriate for 

restoration to heathland. A partnership project is being developed 

looking at ‘roughing up’ such areas across the national park, 

aiming to make them more interesting for wildlife with minimal 

intervention. 

SERC species records These records come via Somerset Environmental Records Centre.  

Butterfly survey 

results (2000) 

The results from the butterfly survey carried out in 2000 include 

details of sites which are now no longer occupied. For instance, the 

records show high brown fritillaries to be present within the 

catchment area, but the only area of the national park where this 

species is now found is the Heddon Valley in north Devon. 

Dormouse records Very few individual dormouse records exist for the national park, 

although this species is likely to be far more widespread than the 

map indicates.  

Ancient trees This layer has been created by an ongoing programme of recording 

ancient trees around the national park. 

Farmland bird survey These are the results of a survey carried out by ENPA and RSPB 
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results (2010) volunteers in 2010. The survey was done in three mixed farming 

areas within the national park, only one of which falls within the 

project area. This makes the map quite misleading as it only shows 

records for that small area. It clearly does not mean there are not 

species of interest in other areas, just that the other areas have 

not been surveyed. 

Moorland bird survey 

results (2002 & 2008) 

These data come from RSPB surveys, principally carried out in 2002 

and 2008. Data can be displayed for individual species but this 

makes the map very messy so instead they have been shown as a 

single colour. 

 

8 Woodland 

 

8.1 MapInfo was used to create maps detailing the information held on existing 

Ancient Semi-Natural Woodland (ASNW) and Planted Ancient Woodland Sites 

(PAWS).  Aerial photos were used to map secondary woodland, scrub areas, 

individual trees and hedgerows. Some interpretation of the types of trees included 

in the secondary woodland was made using the aerial photos and local knowledge. 

The 2010 aerial photos were used in most cases except along the extreme eastern 

edges where there was incomplete coverage. In the latter case, some earlier aerial 

photos or Google maps were used. The hedgerows were mapped by eye as linear 

features, according to whether they are thin, ‘flailed’ hedges, or thicker hedges. An 

indication of potential areas for new woodland was made by joining up or 

expanding existing woodland areas. This was not intended to be prescriptive, but to 

provide a basis for discussion with landowners. 

 

Map Subject Description Measurement & 
units used 

ASNW Ancient semi-natural woodland (in existence 
before 1600AD) 

Area - ha 

PAWS Planted Ancient Woodland Sites Area - ha 

Secondary woods Other recent woods. Area - ha 

Secondary - 
conifers 

Secondary woodland conifer areas Area - ha 

Secondary - 
broadleaves 

Secondary woodland broadleaved areas Area - ha 

Recently 
restocked conifers 

Recently felled and restocked conifer areas Area - ha 

Scrub areas with 
some woodland 

Scattered, lighted wooded areas including 
patches of gorse, hawthorn 

Area - ha 
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New woodlands Woodlands created through EWGS.  Area - ha 

Thin hedgerows Narrow, flailed hedges (using mostly the 2010 
aerial photos) 

Length - km 

Mature 
hedgerows 

Broader hedgerows, sometimes a line of mature 
trees, especially beech trees (using mostly the 
2010 aerial photos).  

Length - km 

Individual trees Trees in an open setting outside of woodlands 
and hedgerows.  

Number – 
individual tree 

Potential new 
woodland 

Suggestions for linking up existing woodland 
areas which mostly follow the river valleys or 
create links with isolated woods. Some of the 
links connect with woods outside the project 
area.  

Area - ha 

EWGS-aided sites Woodlands that have received recent funding 
through EWGS. These cover Woodland Creation 
Grants, Woodland Improvement Grants, 
Woodland Management Grants and Woodland 
Regeneration Grants.  

Area - ha 

 

9 Climate Regulation 

 

9.1 Maps were not created for climate regulation, as some of the data was not 

available and the geographical scope of the project area was limited which meant 

the validity of these maps was questionable.  Soils, land use habitat and woodland 

data could be used to develop such maps on a larger geographical scale.  Further 

information on the methodology for developing composite maps relating to carbon 

is given in the Appendix. 

 

10 Landscape and historic environment (Cultural services) 

 

10.1 MapInfo was used to create a map of landscape character types based on the ENPA 

Landscape Character Assessment (2007). An assessment of landscape change since 

the late 1800s / early 1900s was made by comparing the current aerial photos with 

the OS 1st edition map. This was used to plot lost landscape features including 

hedgerows, orchards, woodlands, ponds and buildings. New fences or other 

boundaries were also plotted. Some caution is needed over interpretation of this as 

it was not always possible to establish if the lost boundary feature was a hedge or 

fence. A comparison with the tithe maps from 1840 were also made to show 

changes in boundaries as possible evidence of enclosure. Some caution is needed 

over the interpretation of these changes as the tithe maps are not yet digitised, so 

the mapping of changed boundaries was done by eye, and will not be completely 

accurate. 
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10.2 The entries on the Exmoor Historic Environment Record (HER) were used to create 

a map of historic environment records. The HER data had to be cleaned up initially 

as there were a significant number of duplicate entries, caused by combining two 

databases when the HER was created. Additional data was obtained from SCC for 

the area outside the National Park. Discussions with the local community and 

landowners as part of the project has identified some additional records to add to 

the HER. 

 

GIS layer Comment 
 

Landscape 
Character Types 

 

Exmoor National Park Landscape Character Assessment 
Landscape character types were not available for the area outside 
the National Park 
 

Historic 
Environment 
Record data  

 

The HER data had to be cleaned to remove duplication which was 

time consuming. Currently the map shows all the records, with no 

differentiation or key to them. Further interpretation would aid 

understanding of the map, providing an indication of broad time 

periods that the records relate to e.g. Prehistoric, post-Medieval 

etc, and to identify the notable features. 

Historic Landscape 
characterization  

 

Current HLC (done c15 years ago by SCC, EH, ENPA) provides a map 
of the morphology of fields and field systems with a series of 
classifications. The output is a GIS layer but there is no analysis or 
interpretation of this so it is not particularly helpful on its own. A 
full HLC is needed to aid further understanding. 

OS 1st edition map Created and revised between 1868 and 1901. Scale 1:2500 and 
1:10560 

OS 2nd edition map Created and revised between 1907 an 1908 

1840 tithe maps  
 

Ongoing SCC project to digitise the maps. Not complete in time to 
use for mapping, but fed into historic environment description.   

 

11 Tourism, Recreation and Access (Cultural services) 

 

11.1 MapInfo was used to create a map of current rights of way, permitted paths, open 

access land and other recreation facilities such as car parks, toilets and cafes. 

 

11.2 An enquiry was made as to whether the STEAM data used to generate figures on 

tourism on Exmoor could be cut to the Wimbleball catchment, however the area 

was considered to be too small for the data to be valid. Qualitative data on visitor 

satisfaction was used from the ENPA Visitor Survey, which includes questionnaires 

asked at Wimbleball lake and Haddon Hill, although the survey relates to people’s 
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overall experience on Exmoor and not just to those areas. However the sample size 

was low, and so caution is needed over interpretation of the data. 

 

 

GIS layer Comment 
 

Rights of way 
 

ENPA GIS 

Permitted paths 
 

ENPA GIS 

Promoted / circular 
routes 

ENPA GIS 
 

Facilities – toilets, 
parking, cafes/tea 
rooms, play areas, 
high ropes, pubs 
 

ENPA GIS 

 

12 Composite Maps of Ecosystem Services 

 

12.1 As well as producing the baseline maps of the various ecosystem services, the 

project sought to develop composite maps, to identify areas: 

 That were particularly important for a particular ecosystem service 

 Where an area delivered multiple ecosystem services 

 Where conflicts arose between delivery of different ecosystem services  

 

12.2 Additional support on the development of these composite GIS maps was 

commissioned from Westcountry Rivers Trust, based on their experience 

developing maps of ecosystem services for the Tamar Plan and other projects. 

Further details on the methodology used is available from Westcountry Rivers Trust 

– contact Nick Paling, email:  Nick@wrt.org.uk. 

 

13 Conclusions and lessons learnt 

 

13.1 The mapping of ecosystem services has provided a much better understanding of 

the range of ecosystem services provided in the catchment. However, it also 

highlighted gaps in data which has made it difficult to provide an accurate overall 

picture.  In particular, detailed data on land use (including agricultural land use) was 

difficult to access and use with confidence given changes over time. In some cases, 

the data is not fine grained enough to work at the spatial scale of the project area.   

 

mailto:Nick@wrt.org.uk
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13.2  The methodology for mapping composite ecosystem services was based on the 

approach taken by Westcountry Rivers Trust in the Tamar catchment, which is a 

much larger geographical area.  For this project, it was particularly useful for 

mapping high risk areas for water quality, and areas of opportunity for ecological 

networks, but for the other ecosystem services it provided limited additional 

information as the project area was much smaller, and there was not sufficient 

differentiation in the data used (for example soil type). 

 

13.3 The methodology was useful to give indications of the significance of certain areas 

for different ecosystem services, with a more detailed analysis of the reality on the 

ground being achieved through the farm scale audits. The methodology at the farm 

scale provided a significant amount of information for the audits, which were 

supplemented by field surveys and additional local knowledge and information 

from the farmers themselves. This proved very successful at identifying areas of the 

farm important for different ecosystem services, and how land management could 

be targeted to enhance delivery of these services. However such audits are 

resource-intensive. 
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