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“It is a capital mistake to theorise before one has all
the evidence…it biases the judgement.”
Arthur Conan Doyle
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Participatory Ecosystem Services Visualisation
The Westcountry Rivers Trust, in collaboration with DEFRA and the Rivers Trust, has developed a method for undertaking
stakeholder-led spatial visualisation of ecosystem services provisioning areas across a catchment landscape. During this
o

o

o

participatory process, stakeholders (1 , 2 and 3 ) and technical specialists work with a broker/facilitator to collate and scruitinise
all of the data and evidence relating to environmental infrastructure and ecosystem services provision for their area of interest.
Once the evidence has been evaluated, the partnership then works to develop a series of conceptual models or ‘rules’ that can be
used to define areas of the catchment most likely to play a critical role in the provision of the different ecosystem services singly or
in combination. These priority areas are locations where a programme of measures may realise the greatest enhancement in the
provision of multiple ecosystem services.
Fundamentally this is a data visualisation and evidence exploration process that facilitates the development of a shared vision and
language in a catchment group. The Trust believes that this approach could be of great utility to other partnerships engaged in
DEFRA’s Catchment-Based Approach and have therefore developed this manual to enable other organisations to simply and
effectively adopt it in their catchments if required.

The ‘Ecosystem Services’ approach
First adopted by the Convention on Biological Diversity (Rio Earth Summit, 2000), the ecosystem approach is a strategy for the
integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way. It
seeks to identify the mechanisms via which the natural environment provides benefits to society and requires that the beneficiaries of
these services are engaged in making decisions about the objectives and priorities for their environment.
Humans have developed many and varied geographic units to manage society, such as parish, borough and county boundaries.
However, while these units may be the most appropriate for managing people, there is now an increasing recognition that we actually
need to manage people within the context of their environment.
River catchments offer a natural management unit (a hydrological ecosystem) where water moves over and through the landscape to
the sea via streams and rivers. The quality and quantity of the water in a river is highly dependent on the way we are using the land
across the catchment and the variety of services we are deriving from it.
We derive a wide array of ecosystem services from our river catchment landscapes, but over the last 100 years our catchment
ecosystems and the services they provide have come under increasing pressure from conversion of natural habitats, pollution of land
and water, exploitation of terrestrial and freshwater resources, invasive species and climate change. The result is that the provision of
the ecosystem services we depend on has been skewed in favour of the production of food, fibre and fuel to the detriment of many of
the other services (see below).
The ecosystem approach therefore provides an excellent framework for the catchment partnership approach to landscape-scale
integrated catchment management planning.
Comparing the balance of ecosystem services provision from an exploited verses natural ecosystem.
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An ecosystem services approach for catchment management planning
Through its work in catchments across the South West of England, the Westcountry Rivers Trust has developed a method for
undertaking stakeholder-led spatial visualisation of ecosystem services provision across a catchment landscape.
o

o

o

During this participatory process, stakeholders (1 , 2 and 3 ) and technical specialists work with a broker/facilitator to identify areas
within their catchment which play, or have the potential to play, a particularly important role in the delivery of a range of benefits
(ecosystem services) to society. To ensure that the resulting synthesis is robust, all of the data and evidence relating to each ecosystem
service (and the environmental infrastructure that provides it) is collated and scrutinised by the stakeholders during the discussions.
Once the evidence has been evaluated, the partnership then works to develop a series of conceptual models or ‘rules’ which can be
used to define areas of the catchment most likely to play a critical role in the provision of the different ecosystem services.
Schematic summarising the ecosystem services approach to catchment management planning

In summary, the process is as follows –
1.

For each ecosystem service it is first important to identify and map all of the priority areas, drivers and receiving features affected
by the provision or non-provision of the service. This sets out where the beneficiaries (or ‘dis-beneficiaries’) of a service are and
where there are drivers (statutory, social or economic) for the restoration and/or enhancement of the service.

2.

The second stage is to undertake a comprehensive audit of the environmental infrastructure (identifiable features in the landscape)
that is responsible for the provision of each ecosystem service. It is not possible to develop a strategic programme of measures if
the current environmental infrastructure provision has not been characterised. This also allows the group to characterise a
‘toolbox’ of land management interventions that can be used to enhance ESS provision when delivered in a suitable location.

3.

Following on from this audit, all of the available data and evidence should then be used to assess the current condition of the
ecosystem and to determine its ability to provide the ecosystem service in question. For example, does the condition of a
catchment ecosystem prevent it from providing fresh clean water to sustain the ecological health of the river and provide raw
water for treatment and human consumption? Through detailed evaluation of the scientific evidence and discussion with
catchment stakeholders a partnership must first decide whether something needs to be done to enhance the provision of a
particular ecosystem service.

4.

If the accumulated evidence indicates that the provision of the service is below that required (and that in some areas there are
potential beneficiaries who are not receiving sufficient service provision), criteria are then developed which define areas of priority,
suitability and/or opportunity for the delivery of catchment management interventions designed to enhance that provision. The
criteria developed are mapped spatially to create strategic ecosystem service maps that indicate where the greatest priority,
suitability and/or opportunity exist for the enhancement of each service.

5.

Once the individual ecosystem service maps have been created they are overlaid to identify areas of the catchment which have the
potential to regulate the provision of multiple services. These priority areas are, conceptually, areas where delivering catchment
management interventions for one reason could actually enhance the provision of multiple services and where the cost-benefit
ratio of delivery could therefore be significantly more advantageous.

4

Westcountry Rivers Trust – ESS Visualisation Framework
6.

The final component of the approach is to collate and map the activities and funding previously undertaken or delivered by the
various Catchment Area Delivery Organisations (CADOs) in the catchment. This allows the partnership to assess the level of
intervention already being delivered in the catchment and therefore allows areas of (1) opportunity (i.e. through collaboration,
synergy or integration), (2) redundancy (i.e. where organisations are working in parallel) and (3) spatial or temporal inactivity
(where no interventions are being undertaken) to be identified.

Schematic showing complete data and evidence process
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This process achieves a number of critical outcomes:
1.

It allows the stakeholders, who are from a variety of backgrounds and who initially have highly diverse levels of technical
knowledge, to develop a shared conceptual understanding of the issues that may be affecting their catchment and of where the
priority and opportunity areas for the delivery of catchment management interventions may occur. Through an inclusive,
participatory examination of the data and evidence all stakeholders are engaged in the process and all can feel that their
contributions are valued and have been considered.

2.

The process also allows the stakeholders in the catchment partnership to develop a shared language with which they can discuss
the problems in the catchment, where they are occurring and how they may best be overcome. The mapping process is first and
foremost a conceptual framework to stimulate and facilitate the discussion and to help stakeholders visualise spatially the
pressures and opportunities across their catchment.

3.

The ecosystem services maps are built upon a full audit of the environmental data and evidence available for the catchment, but
they also give a clear indication of what interventions are already being delivered in the catchment, how they are funded and
where there may be deficiencies in this provision that is compromising the enhancement of ecosystem service provision. By
showing which areas of the catchment may be important for the provision of ecosystem services, the individual ecosystem service
maps and the combined map of multifunctional areas can then be used to facilitate the targeting, planning and delivery of
catchment management interventions in the most integrated, balanced and cost-effective manner.

The process allows the partnership to develop a shared vision for their catchment landscape

Sources of data and evidence in participatory catchment management planning
There are very many sources of data and evidence that can be used to inform and facilitate a stakeholder-led catchment management
planning (summarised in the schematic below).
First, there is a wide array of pre-processed and pre-packaged evidence being made available by national and regional bodies (right
side of the schematic). These sources include the government sector bodies (Environment Agency, Natural England, Forestry
Commission, Local Authorities, etc), numerous academic institutions, water companies, non-governmental organisations (e.g. The
Rivers Trust, RSPB, Wildlife Trusts, etc.) and numerous other commercial organisations.
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In addition to this pre-processed evidence, there is also a huge array of un-processed ‘raw’ data that can be obtained, analysed and
interpreted using variety of approaches to create useful information to inform the catchment planning process.
This option (left side of the schematic) is more flexible and allows the catchment planning process to be adjusted and tailored to the
particular drivers in a catchment. However, it does also require: 1) more technical capabilities in the use of spatial data and evidence
(whether developed internally or out-sourced); 2) more documentation of and access to the various data sources, and 3) a
comprehensive supply of detailed analysis and/or visualisation procedures to ensure robust and correct interpretation.
It is clear that, if any one of these components is missing, then it can be very difficult to produce the evidence that is required (see
below).

Finally, it is very likely that catchment partnerships will produce significant quantities of data and evidence themselves, both as they
form and once they have produced their plans and moved into a delivery and evaluation/monitoring phase. Partnerships will also
require a platform for the dissemination of best practice and to discover how other groups have approached their catchment
management activities.
Schematic showing the flow of data and evidence through the Catchment Based Approach process
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How to use this manual
Westcountry Rivers Trust believes that the Participatory Ecosystem Services Visualisation approach developed could be of great utility
to other catchment partnerships engaged in the Catchment-Based Approach. The process has a series of generic components that can
be universally applied. However, for it to be of most use, we believe that it must be delivered collaboratively with stakeholders in the
catchment (fundamentally it is a visualisation and evidence exploration process that facilitates the development of a shared vision and
language in a catchment group).
WRT, in collaboration with the Rivers Trust, has therefore produced a series of resources that are specifically designed to enable any
other Catchment Based Approach host to simply and effectively adopt this Participatory Ecosystem Services Visualisation approach.
To achieve this:
1.

WRT have collated and presented this full inventory of the data and evidence sources that are available to be used, including
details on data licencing, quality and suitability at different scales. The document includes some protocols to guide users through
the data collation, processing and analysis processes.

2.

WRT are also developing guidance, training and mentoring resources to guide CaBA Hosts through the participatory presentation
and assessment of data and evidence with stakeholder groups.

3.

The Rivers Trust has produced a ‘package’ of spatial data that will make pre-processed, nationally available data to support CaBA
Hosts in their participatory catchment management planning processes. The aim of this data package is to increase the efficiency
and consistency of data analysis and presentation/communication throughout the CaBA community.

This Participatory Ecosystem Services Visualisation manual sets out the core process and the basic datasets that can be used to
undertake this process. At every stage the availability/accessibility of each dataset are described and any opportunity to upgrade to a
better quality dataset or analytical process are indicated (along with any additional cost, technical or access barriers that result from
the use of this data – see table below). The inclusion of a dataset in the CaBA Data package (to be distributed to all CaBA hosts in April
2014) is also indicated.

 = Significant barriers to use

 = Moderate barriers to use

= included in CaBA Data package
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 = Few or no barriers to use
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Catchment Overview – key datasets
Morphology
Digital elevation data is very useful for visualisation of terrain/morphology/landform (particularly when overlaid on a hillshade layer
derived from the DEM to give clearer effect). It can also be used for hydrological modelling (i.e. flow direction, flow accumulation,
wetness/connectivity and watershed delineation) and/or to create additional datasets of slope and aspect, which can be useful for a
variety of environmental mapping applications. The resolution of this data will determine the scale at which these analyses can be
undertaken with 50m being useful at whole catchment-scale and finer resolutions (10m, 5m, 2m) allowing useful analyses to be
undertaken at sub-catchment, farm or even field scale.
Elevation & landform
Dataset name:

Terrain 50 (supersedes Land-Form PANORAMA)

Owner/source:

Ordnance Survey Open Data

Dataset format:
Coverage:
Resolution:
Access/licence:






Digital Elevation Model (raster), contours (vector) or point heights (vector)
UK
50m x 50m (low resolution)
This data is free to download or order from the OS Open Data website under an
Open Government Licence.
www.ordnancesurvey.co.uk/opendatadownload/

Elevation & landform

UPGRADE

Elevation & landform

UPGRADE

Dataset name:

Terrain 5 (supersedes Land-Form PROFILE )

Dataset name:

LIDAR

Owner/source:

Ordnance Survey

Owner/source:

Various (mainly EA Geomatics Group)

UK

Coverage:

5m x 5m (high resolution)

Resolution:

An OS commercial dataset – fee payable (although
this can be reduced for low numbers of users and
charities) and requires significant preparation before
use. Entire SW region cost ~£400 for 1 non-profit user.

Access/licence:

Coverage:
Resolution:
Access/licence:











www.ordnancesurvey.co.uk/business-andgovernment/products/os-terrain-5.html

UK
1m x 1m or 2m x 2m (very high resolution)
LIDAR data can come from a variety of sources as a
commercial product, but can also be obtained free for
non-profit/academic/EA project under certain
circumstances. Requires good GIS skills to prepare and
use effectively.
www.geomatics-group.co.uk

Rivers & watercourses
Detailed accurate data representing rivers, streams and other watercourses is a vital component of any catchment mapping process.
River network & watercourses
Dataset name:

Detailed River Network

Owner/source:

Environment Agency (+Ordnance Survey)

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polyline dataset (can include network nodes)
England & Wales
High (OS MasterMap resolution – 1:2,000)
This data is available to WFD co-delivery organisations engaged in the CaBA process
and can be downloaded from the EA Geostore Website
www.geostore.com/environment-agency/

River network & watercourses

UPGRADE

River network & watercourses

OTHERS

Dataset name:

50K Watercourse Network

Dataset name:

Owner/source:

Centre for Ecology & Hydrology

WFD Waterbody lines



EA dataset showing WFD surface
waterbodies – free from Geostore

EA Main Rivers



EA dataset showing rivers the EA is
responsible for – free form Geostore

A CEH commercial dataset created from 50K OS
basemaps – available for purchase from the CEH
website.

OS MasterMap Water



Very high resolution polygon data – OS
commercial product.

www.ceh.ac.uk/products/150000-watercoursenetwork.html

OS VectorMap Water



Similar to MasterMap polygons, but less
extensive – free from OS Open Data

Coverage:
Resolution:
Access/licence:





Access/use

GB
1:50,000 (medium resolution)
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Geology
Geological datasets are useful for gaining a broad understanding of the underlying geology of a catchment – particularly important
when considering groundwater.
Geology (bedrock & superficial)

Geology (bedrock & superficial)

Dataset name:

DiGMap GB-625

Dataset name:

DiGMap GB-50

Owner/source:

British Geological Survey

Owner/source:

British Geological Survey

GB & NI

Coverage:

1:625,000 (low resolution)

Resolution:

This data is free to download or order from the BGS
website under an Open Licence.

Access/licence:

Coverage:
Resolution:
Access/licence:









http://www.bgs.ac.uk/products/onshore/

UPGRADE

GB & NI
1:50,000 (medium resolution)
This data is a commercial BGS product available to
download or order from the BGS website under a
commercial Licence.
www.bgs.ac.uk/products/onshore/

Soils
Soils are a key component of any terrestrial ecosystem and its character/typology and its condition both have a key impact on the
ability of the land to provide ecosystem services of various types.
Soil typology
Dataset name:

EU Soils Database

Owner/source:

European Commission - Joint Research Centre

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon dataset OR raster format
Europe
1:1,000,000 vector data OR 1km x 1km raster (medium to low resolution)
This data is available to download from the European Soil Portal (an integral part of
the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

Soil typology

UPGRADE

Dataset name:

NatMap Vector/Soilscapes

Owner/source:

Land Information System (LandIS) – Cranfield University/NSRI

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon OR raster dataset – requires considerable pre-processing.
England & Wales
1:250,000 (medium resolution), but comprehensive soils classification
This data is a commercial product of the National Soil Resources Institute at
Cranfield University – pricing and orders through the LandIS website. NatMap Vector
for the Tamar catchment cost ~£2,000 at non-profit rate.
www.landis.org.uk

Landcover/Landuse
Landcover and the way that land is used is a very important indicator of ecosystem health/condition and its ability to provide different
ecosystem services.
Landcover & landuse
Dataset name:

CORINE Landcover

Owner/source:

European Commission - European Environment Agency

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon dataset OR raster format
Europe
100m x 100m raster (low resolution)
This data is available to download from the European Environment Agency’s data
download website.
www.eea.europa.eu/data-and-maps/data

10

Westcountry Rivers Trust – ESS Visualisation Framework
Landcover & landuse

UPGRADE

Dataset name:

Landcover Map 2007

Owner/source:

Centre for Ecology & Hydrology

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon dataset OR raster format
UK
High (OS MasterMap resolution – 1:2,000)
This is a commercial data product that is available to order from the CEH website.
Reduced rates for non-profit use are available, but it remains an expensive product –
LCM2007 for the Tamar Catchment cost ~£1,500.
www.ceh.ac.uk/landcovermap2007.html

Landcover & landuse

UPGRADE

Landcover & landuse

UPGRADE

Dataset name:

RPA Landuse Data

Dataset name:

OS MasterMap

Owner/source:

Rural Payments Agency (RPA)

Owner/source:

Ordnance Survey

UK – only covers farmed land

Coverage:

High (OS MasterMap resolution – 1:2,500)

Resolution:

This data can be obtained in anonymised form
through the RPA’s Access to Information Section –
there is no charge for the data. Similar data can be
obtained from the EA’s CLAD database.

Access/licence:

Coverage:
Resolution:
Access/licence:









UK
High (1:2,500 resolution)
This data is a commercial OS product available to
download or order from the OS website.
www.ordnancesurvey.co.uk/business-andgovernment/products/mastermap-products.html

http://tinyurl.com/phzbh4x

Very fine resolution landuse data, but does not
distinguish agricultural uses.

Social & Economic
To fully understand the drivers and pressures placed on ecosystem services in a catchment we need to map social and economic data.
Development & infrastructure
Dataset name:

OS VectorMap – Urban areas (buildings) & infrastructure

Owner/source:

Ordnance Survey Open Data

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon/polyline datasets or raster data
UK
1:15,000 (high resolution good for detailed mapping or spatial analysis)
This data is free to download or order from the OS Open Data website under an
Open Government Licence.
www.ordnancesurvey.co.uk/opendatadownload/
This data includes roads, rail, buildings, inland water, woodland areas etc.

Development & infrastructure
Dataset name:
Owner/source:
Coverage:
Resolution:
Access/licence:





UPGRADE

Development & infrastructure

OS Strategi – Urban areas & infrastructure

Dataset name:

OS AddressLayer 2
Ordnance Survey

Ordnance Survey Open Data

Owner/source:

UK

Coverage:

1:250,000 (medium res. good for catchment mapping)

Resolution:

This data is free to download or order from the OS
Open Data website under an Open Government
Licence.

Access/licence:
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This data includes roads, rail, urban areas, settlements,
rivers, woodland areas, etc.

OTHER

Dataset name:

CodePoint Open – UK Postcode Centroids

Owner/source:

Ordnance Survey Open Data

Coverage:
Resolution:
Access/licence:





UK
1:2,500 (very high resolution)
This data is a commercial OS product available to
download or order from the OS website.

!
(

!
(
!
(
!
(
!
(

www.ordnancesurvey.co.uk/opendatadownload/

Development & infrastructure





UPGRADE

UK
High resolution, but is generalised centroid data
This data is free to download or order from the OS
Open Data website under an Open Government
Licence.
www.ordnancesurvey.co.uk/opendatadownload/
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www.ordnancesurvey.co.uk/business-andgovernment/products/mastermap-products.html
Fine resolution property data suitable for detailed
spatial analyses – i.e. finding properties in key areas.
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Social & Economic
Dataset name:

Census 2011 + Census Output Areas/Super Output Areas (SOAs)

Owner/source:

Office for National Statistics & Nomis Website

Dataset format:
Coverage:
Resolution:
Access/licence:






Vector polygon dataset joined to tabular census data
UK
Census Output Areas contain about 100-150 population
COAs can be ordered for free from ONS website. Census data free from Nomis.
http://www.ons.gov.uk/ons/guide-method/geography/products/digitalboundaries/index.html
www.nomisweb.co.uk/

Social & Economic
Dataset name:

Index of Multiple Deprivation

Owner/source:
Dataset format:
Coverage:
Resolution:
Access/licence:

UPGRADE

Department for Communities and Local Government.






Tabular data that can be joined to SOAs
UK
Lower Super Output Areas (medium resolution)
This data can be downloaded freely from data.gov.uk under an Open Government
Data licence.
www.ceh.ac.uk/landcovermap2007.html

Water Quality
Mapping priority areas, drivers and receiving features for the service
There are three principal locations where degradation of the water quality in our rivers and streams can result in the loss of ecosystem
service provision and the subsequent deprivation of those who would normally benefit from this provision: 1) within the aquatic
ecosystems themselves, 2) at downstream locations in the river system, and 3) where water is abstracted from rivers and reservoirs for
provision as drinking water.
Designated sites important for water quality
Information

Notes

Source

An NVZ is designated where land drains and contributes
to the nitrate found in “polluted” waters.

Free DEFRA dataset from MAGIC – www.magic.gov.uk/

EA WFD dataset derived from WFD classification data
available from WFD waterbodies.

Free to download from EA Geostore www.geostore.com/environment-agency/

SgZs are more difficult to obtain, but are mapped in
What’s in Your Backyard website.

May be available from the EA locally, but will require local
data request.

Source Protection Zones

SPZ3 – Source catchment protection zones are defined as
the area around a source within which all groundwater
recharge is presumed to be discharged at the source.

Should be available from the EA Geostore www.geostore.com/environment-agency/

Designated Bathing
Waters

A bathing water is one where a large number of people
~100 people) are expected to bathe at any one time.

Free to download from EA Geostore www.geostore.com/environment-agency/

Transitional and Coastal
(TraC) Waterbodies

Much of the water and pollution from catchments ends up
in transitional and coastal waterbodies which have their
condition assessed under WFD

Free to download from EA Geostore www.geostore.com/environment-agency/

Natura 2000 Designated
Sites

Internationally important sites including Special Protection
Areas (SPAs), Special Areas for Conservation (SACs) and
Ramsar Sites.

Free to download from Natural England Open Data –
www.naturalengland.org.uk/publications/data/

Sites of Special Scientific
Interest (SSSIs)

Nationally designated sites across the UK.

Free to download from Natural England Open Data –
www.naturalengland.org.uk/publications/data/

Non-statutory designated sites for wildlife.

Typically managed by Local Record Centre (LRC) and made
available as a commercial dataset.

Nitrate Vulnerable Zones
(NVZs)

Access/use



Drinking Water Protected
Areas (DrWPAs)
Drinking Water Safeguard
Zones



UPGRADE

Local Wildlife Sites

UPGRADE
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Other receiving infrastructure
Information

Notes

Source

Can be mapped using OS Strategi Urban Areas data,
Census Output Areas or Lower Super Output Areas with
Census 2011 data from Nomis.

Free from various sources, including OS Open Data, Office
for national Statistics and Nomis.

Waste Water Treatment
Infrastructure (STWs)

Water quality in a river has a direct bearing on the effluent
volumes and concentrations that can be discharged from
point sources of pollution.

STW locations are in the EA Discharge Consents dataset
from Geostore, but better data on volumes, population
equivalents and effluent quality can be obtained from the
water company in some cases.

Industrial discharges

Water quality in a river has a direct bearing on the effluent
volumes and concentrations that can be discharged from
point sources of pollution.

Industrial discharge locations are in the EA Discharge
Consents dataset from Geostore, but this does not include
information about the permitted discharge volume or the
contaminants present.

These low volume abstractions (<20m3/day), where
treatment is often minimal, can be severely impacted by
degraded raw water quality.

Have been mapped by some Local Authorities, who took
responsibility for their regulation in 2011, but this would
require local investigation.

Human population

Private water supplies

UPGRADE

Access/use





Infrastructure that regulates the service
The land areas that play a key role in the regulation of water quality as it moves through the landscape can be identified by mapping a
series of key indicators of inherent water quality risk.
Proximity to watercourse
Areas in the ‘riparian corridor’ are considered to pose an elevated risk to water quality because they have direct connectivity to the watercourse (no pathway =
no opportunity to disconnect mobilised pollutants)
Information

Access/use

Buffer on rivers

Fields with river frontage

UPGRADE




Notes

Source

The simplest way to identify areas in the riparian corridor
and in close association with the rivers/watercourses is to
create a buffer around a river dataset.

The DRN (EA) and VectorMap Inland Water (OS Open Data)
should be used as the template for this analysis, but other
river datasets can be used (some fine-scale areas will be
omitted).

A good further analysis is to also identify agricultural fields
with direct river frontage. Fields can be selected using the
MasterMap ‘general surface – natural’ polygons or the
agricultural landuse polygons from Landcover Map 2007
or the Rural Payments Agency (both also built on the OS
MasterMap Topology layer), and the DRN + VectorMap
Inland Water polygons in combination.

This is technically quite difficult to achieve and cannot be
done without some form of field boundary dataset – only
the free RPA landuse data is freely available.

Slope
There are numerous sources of literature that cite slope as a critical risk factor that poses a threat to water quality
Information

Access/use

Slope

Average field slope

UPGRADE




Notes

Source

Slope is calculated from a DEM (this can be effective at any
resolution of DEM, but data processing can become more
challenging at finer resolutions).

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above).

There is some advantage to be gained by using zonal
statistics function in GIS to calculate average slope on a
field-by-field basis.

This is technically quite difficult to achieve and cannot be
done without some form of field boundary dataset – only
the free RPA landuse data is freely available.

Soil typology and/or hydrology
Soil typology/character is a key indicator of diffuse water pollution risk – some soils are particularly prone to run-off/erosion, while others represent a risk due to
rapid leaching of pollutants in solution.
Information

Access/use

Soil risk

Soil risk

UPGRADE




Notes

Source

Soil risk can be mapped using free data from the EU Soils
Database. These fairly low resolution datasets include an
erosion risk classification layer.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

Soil risk can be mapped using NSRI Cranfield soils data
which can be classified using additional attribute
information on run-off risk, leaching risk and the
Hydrology of Soil Type (HOST) classification. This can be
quite a technically difficult analysis.

This data is a commercial product of the National Soil
Resources Institute at Cranfield University – pricing and
orders through the LandIS website. NatMap Vector for the
Tamar catchment cost ~£2,000 at non-profit rate.
www.landis.org.uk
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Hydrological Connectivity
There are some locations in the landscape where water has a greater propensity to run over the surface and collect due to the shape of the land and the
accumulation of water over an upstream contributing area. These areas are of critical importance to the regulation of water quality as this is where moving water
has the greatest chance of becoming contaminated and/or where contaminated water may be moving along a pathway. These areas are therefore where there
is the greatest chance of preventing water contamination or disconnecting pollution pathways.
Information
Surface Flow Index –
modified wetness

Access/use




Notes

Source

We can identify areas of high hydrological connectivity
using the modified ‘wetness index’ used to create the
Surface Flow Index/Network Index in the SCIMAP
modelling framework. This can be run on DEM data at a
variety of resolutions with varying effects in the outputs.
This can be quite a technically difficult analysis.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

Assessing the provision of the service
In order to assess the scale of any problems or deficiencies in ecosystem service provision from a catchment, we need to collate and
assess all of the data and evidence linked to water quality or ecosystem condition assessment.
Assessing the regulation of water quality
Information

Access/use

Notes

Source

WFD classification

WFD classification measures the condition of surface
waters (rivers and lakes), transitional and coastal
waterbodies and Drinking Water Protected Areas
(DrWPAs).

Free to download from EA Geostore and combined with
classification data from the EA website –
www.geostore.com/environment-agency/
www.environmentagency.gov.uk/research/planning/148254.aspx

Site-specific WFD
classifications

The sampling locations and the WFD classifications they
achieved are now available for several years of sampling –
this adds significantly to the waterbody-level WFD data.

This data has been made available nationally as part of the
CaBA national data collation.

UPGRADE
Bathing Water Status



The EA monitor bathing waters and assess whether they
comply with the standards of the current Bathing Water
Directive.

Free to download from EA Geostore www.geostore.com/environment-agency/

Designated site condition
assessments



Natural England measure the condition of designated sites
to assess the quality of their special habitats and species –
the Special Features that make these sites important. If
they are being impacted by water quality pressure then
this is identified.

SSSI Units with their condition classifications are free to
download from Natural England Open Data –

The EA Reasons for Failure database identifies the cause of
less than Good classifications under WFD (activity, source,
and sector). The cause is recorded using a defined set of
pressures and reasons for failure.

This data is due to be released as EA Open Data and has
been made available nationally as part of the CaBA national
data collation.

Various data exists as the result of local investigations,
walkover surveys, ecological condition assessments, water
quality monitoring and modelling.

This hugely valuable data and evidence is commonly
collected at a local level and may be difficult to obtain and
process or may have incomplete temporal or spatial
coverage.

Reasons for failure

Other water quality data

UPGRADE



www.naturalengland.org.uk/publications/data/

Pollution Source Apportionment
It is important to consider the location and contribution of the different diffuse and point sources of pollution putting pressure on the receiving features
identified. This can be achieved using a variety of data, water quality monitoring and modelling techniques.
Information

Access/use

Sewage Treatment Works

Septic Tanks

UPGRADE




Notes

Source

STWs can have a significant impact on water quality STWs can be mapped using the EA Discharge Consents
dataset (optionally in comparison or supplemented with
water company data).

Free to download from EA Geostore www.geostore.com/environment-agency/

Septic Tanks can be mapped by performing a spatial query
between the locations of properties (AL2, VectorMap or
MasterMap) and the EA Discharge Consents dataset and
water company sewer network data (if available).

Data for this type of analysis is from a variety of sources –
some are free, but the highest resolution data is
commercial data from OS and the sewer network data must
be obtained from the water company.

A crude estimation of this could be undertaken using
larger buffers and the discharge consents dataset (an
analysis of average distance of properties on water
company sewerage from discharge consent might give an
indication…?).
Combined Sewer
Overflows (CSOs)

CSOs can have a significant impact on water quality - CSOs
can be mapped using the EA Discharge Consents dataset
(optionally in comparison or supplemented with water
company data).
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Misconnections

UPGRADE

Source apportionment
models

UPGRADE




Water pollution of rivers and beaches is a serious issue in
many parts of the UK. Many property owners and
professionals are not aware that misconnected drainage
impacts on water quality or of their legal responsibilities
regarding pollution.

There may be local data on this from Tryp-OBAs
monitoring, chemical SA, walkover surveys, passive
sampling, etc…, but otherwise it’s very hard to map
sewerage misconnections without a specific project to
investigate them.




There are a number of good source apportionment
models available (SAGIS, ECM+, Farmscoper, SCIMAP, etc),
but many of them are very time consuming to
obtain/build, run and interpret.

Outputs from the EA’s national runs of the Source
Apportionment GIS Tool (SAGIS) have been distributed as
part of the CaBA national data collation, but these still
require some effort to interpret and present accurately.

Identifying areas of opportunity for the enhancement of ecosystem service provision
The priority areas for water quality protection/enhancement are defined as areas of increased risk/importance for water quality
regulation (as defined above) with additional information about landuse and condition superimposed on the top.
Opportunity areas for water quality improvements
Information
Infrastructure that
regulates water quality

Access/use



Notes

Source

The land areas that play a key role in the regulation of
water quality as it moves through the landscape can be
identified by mapping a series of key indicators of inherent
water quality risk.

This mapping has already been done using the data
described above.

The highest scoring opportunity areas for water quality
enhancement are identified by superimposing information
about activity or land condition onto this.
Landuse/landcover




Landuse is a key indicator of diffuse pollution risk as there
are some practices/landuses which inherently pose more
of a threat to water quality. For example (notwithstanding
that any landuse can become a source of pollution if its
condition deteriorates) arable, temporary grassland/
rotational crops, permanent pasture and natural habitats
have inherently reducing risk of generating pollution.

Landcover data can be obtained from a variety of sources,
including the free EU CORINE dataset, the commercial
Landcover Map 2007 (CEH) and the free, but difficult to
obtain, Rural Payments Agency data.

Farming practice/intensity



An indication of the intensity of farming practice can be
gained using AgCensus data. It does require considerable
pre-processing, analysis and interpretation to get
good/useful information from it.

AgCensus data can be accessed via a paid subscription
service from EDINA (University of Edinburgh). For nonprofit use this subscription is currently £900+VAT.

Soil condition assessments are available from fine scale
soil data (NSRI/LandIS – Cranfield Uni), detailed local soil
surveys or studies conducted using remote sensing
techniques. This data tends to be very patchy and difficult
to process.

This data is a commercial product of the National Soil
Resources Institute at Cranfield University – pricing and
orders through the LandIS website. NatMap Vector for the
Tamar catchment cost ~£2,000 at non-profit rate.

There is a dataset from the EU soils database which shows
areas where there is high likelihood of land drainage
having been undertaken. This may be useful, but remains
un-proven – it may show where the risk is reduced for runoff, but not sure whether the impact on leaching has been
considered.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

UPGRADE

Soil condition assessment

UPGRADE

Land drainage

UPGRADE
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Water quality ESS enhancement opportunity mapping – methodology
Parameter

Opportunity Score

Notes

Land with direct
connectivity to a
watercourse

Does a land parcel (i.e. a
field) or a strip of land (i.e. a
riparian corridor), have a
direct connection to a
watercourse?

Land with direct watercourse frontage and hence connectivity is generally
considered to be of greater importance in the enhancement or perturbation of
fresh water provision compared to other land –

YES (1pt)
NO (0pt)
All other areas receive no score
for this measure

Some studies use a buffer of fixed width created around the river network to
delineate this important land.
 A buffer of 10-20m can be used to identify the river corridor itself or a wider
buffer of 50m can be used to indicate a wider corridor of land in close proximity
to the watercourse.
Following consultation with stakeholders, however, it was decided that the most
appropriate land management unit is the field  Field boundary polygons can be derived from the OS MasterMap topology
(polygon) layer using an attribute selection of
Theme=‘Land’ > Description=‘General Surface’ > Make=‘Natural’
 Field boundary polygons can also be derived from other datasets that use the
OS MasterMap topology (polygon) layer such as Land Cover Map 2007 or the
RPA field-scale landuse data.

Hydrological
Connectivity

Does land have high natural
hydrological connectivity due
to its form and upstream
contributing area?

There are a number of methods available to characterise the pattern of water
movement and accumulation across a catchment land surface. Perhaps the best is
a hydrological model called the Network or Surface Flow Index developed by the
University of Durham (Lane et al., 2009).

YES (1pt)

Through extensive ground-truthing and stakeholder consultation we have been
able to show that the SFI is highly effective at identifying sections of the landscape
where water is most likely to accumulate and thus where, in combination with the
local hydrological characteristics of the soil, there is the greatest propensity for the
ground to be permanently or seasonally wet or water-logged.

NO (0pt)

SFI also shows us where, when the soil is saturated or of low permeability, water is
most likely to run-off laterally across the surface and into the river network.
 Surface Flow Index is modelled from DEM data of any resolution using the
Durham University Network Index tool in the open source SAGA 2.0 GIS
package. Once calculated the ‘wettest’ 5 or 10% of the land surface can be
identified as the most hydrologically connected and therefore the most
risky/important in terms of water purification.
 It is interesting to note that when applied to LIDAR DEM data the SFI has the
ability to identify not just areas of elevated risk/importance, but also to show
areas where run-off has already occurred and generated erosion gullies or
channels. This means that the model can not only be used to identify areas
where intervention measures may be required, but also to show where they are
already needed.

Terrain – Slope

Does a land parcel (i.e. a
field) have an average slope
of 7° or higher?

YES (1pt)
NO (0pt)
An intermediate group of fields
with 0.5-3° average slope
could also be used here. Hence
high, medium and low risk due
to slope (0, 1 or 2 points).

Fields with steeper slopes can generate water run off and thus increase the
likelihood that pollutants will be mobilised from them. This is particularly the case
where water percolation into the soil is slow (on naturally slowly draining soil or
where there is poor soil structure).
Highest risk fields are generally considered to be those with a slope of greater than
7°, but fields with any slope can generate run-off under some conditions (EA Think
Soils Handbook).
 Slope can be derived from DEM data using a variety of analytical tools.
 In ArcGIS (and some other GIS packages) a ‘zonal statistics’ analysis can then be
performed to calculate the average slope value in each of a pre-defined set of
land parcels (in this case OS MasterMap-derived field polygons). The fields with
greater than 7° slope can then be identified.

16

Westcountry Rivers Trust – ESS Visualisation Framework

Soil characteristics &
condition

Does the broad soil type
mean that there is an
increased risk to water
quality through run-off
generation?

YES (1pt)
NO (0pt)
Does the broad soil type
mean that there is an
increased risk to water
quality through rapid
leaching?

YES (1pt)
NO (0pt)

Soil risk can alternatively be
scored as high, medium and
low risk (0, 1 or 2 points).

A soil’s texture, wetness and structure (condition and management) all have a very
strong connection with its ability to regulate the movement of water and its
likelihood of posing a risk to water quality.
Soil should therefore be considered in two ways1. The innate character of the soil – is it relatively more ‘risky’ due to increased
likelihood of run-off generation or leaching
2. The condition of the soil – have the use/management practices undertaken on a
soil made it more likely to generate pollution
Useful soil data is available from the EU Soils Database and NSRI/LandIS
(Cranfield University), but this is at such a coarse scale (typically 1:250,000) that
for small scale studies (sub-catchment or lower) it is not especially useful – beyond
giving a broad indication of the soil characteristics.

*** It should be noted that both NSRI and other organisations do have very
high resolution soil surveys for some limited areas of the country. If these
exist they could be very useful. ***
In the absence of any finer resolution soils data, there is little information that can
be obtained regarding soils without a more detailed assessment of the soil
character and condition on a site-by-site basis by a skilled soil scientist or farm
advisor. Having said this, there are a number of other measures which may be
used to indicate where certain practices could generate pressure on soil condition
and these will be assessed in other sections of the model (slope, hydrological
connectivity, landuse, etc).
For more detailed information on the role that soils play in the regulation of water
quality refer to the Environment Agency’s Think Soils Handbook –
adlib.everysite.co.uk/resources/000/263/234/chapter2.pdf

Landuse

Does the landuse pose an
inherently elevated increased
risk to water quality?

HIGH (2pt)
MEDIUM (1pt)
LOW (0pt)
Additional data relating to
practices being undertaken in
a habitat could be
incorporated into this model –
e.g. where woodland was
known to be used for forestry
this landuse risk score could be
adjusted from low to medium
or high.

While any land management activity can, if not undertaken according to good
practice, represent a risk to the water quality in neighbouring watercourses, there
are some which are inherently more risky than others. Furthermore, there are
some practices which can become an even greater risk when they are undertaken
in land areas where other characteristics (such as soil character, hydrological
connectivity, slope, etc.) are already acting to elevate the level of risk.
In simple terms it is considered that agricultural land tilled for the cultivation of
crops (arable) or short-term grassland poses more of a risk than land under
permanent grassland/pasture. Agricultural landuse should be mapped using the
most up-to-date data available, but will probably combine a number of datasets:
 Landcover Map 2007 (CEH) data can be obtained from CEH or partner
organisations under licence and contains OS MasterMap resolution landuse
information. The problems with it are that it is already 6 years out of date and,
because it is remotely sensed from satellite imagery, it performs poorly in
separating arable land from land in a short term rotation (it tends to
overestimate the amount of arable land).
 Agricultural landuse data can be obtained from the Rural Payments Agency –
derived from the SPS applications. This OS MasterMap resolution data, which
gives an indication of what each field will be under that year (permanent
pasture, temp grassland, crops, etc), is obtained by placing a FoI request with
the RPA Access to Information Unit - http://tinyurl.com/cqr27qn
 In addition to these datasets, additional information on landuse can be derived
from aerial imagery (if available) – the principal use of aerial imagery in this
context is to validate the land use data obtained from other sources – hence
making it more robust and useful.
Land covered by natural habitats (woodland, wetland or other habitats) is even
less likely to pose a threat to water quality. The exception to this may be where
these habitats are also used for activities such as commercial forestry (and this
should be considered when these habitats are mapped). Natural habitats can be
mapped using data from a wide number of sources -

*** Note that designation of natural habitats (such as Ancient Woodland or
SSSIs) does not have any significance in the identification of water quality
risk/provision areas – these are designations made for their biodiversity/
wildlife value and are therefore considered under that ecosystem service.***
Synthesis

0-7 (or 8) pt

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.
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Water Quantity – Low Flows/Drought Alleviation
Mapping priority areas, drivers and receiving features for the service
There are a number of locations in a catchment landscape where a reduced ability for an ecosystem to maintain base flows in rivers
during periods of low rainfall will exert a negative impact.
Sewage effluent dilution – Sewage Treatment Works (STWs)
Water quantity in a river has a direct bearing on the effluent volumes and concentrations that can be discharged from point sources of pollution. Sufficient flows
are required to ensure that effluent is diluted appropriately downstream.
Information

Access/use

Sewage Treatment Works
(STWs)

Notes

Source

STWs can have a significant impact on water quality STWs can be mapped using the EA Discharge Consents
dataset (optionally in comparison or supplemented with
water company data).

Free to download from EA Geostore www.geostore.com/environment-agency/

Drinking Water Abstractions
Where abstraction intake licences exist for drinking water supply there is a clear need for baseflows to be maintained. Many abstraction permits and
impoundments have conditions relating to the volumes that can be abstracted during periods of low flow.
Information

Access/use

Notes

Source

Drinking Water Protected
Areas (DrWPAs)

WFD waterbodies where drinking water for public supply
occurs are designated Drinking Water Protected Areas
(DrWPAs) – these can be mapped from the EA WFD
Classification data.

Free to download from EA Geostore www.geostore.com/environment-agency/

Abstraction Locations

Abstraction locations are obtained in the EA’s NALD
Abstraction Licences dataset. Permitted details for these
abstractions are not included in the data, but can be
obtained from the EA or water company locally.

Free to download from EA Geostore www.geostore.com/environment-agency/

These low volume abstractions (<20m3/day), where
treatment is often minimal, can be severely impacted by
degraded raw water quality.

Have been mapped by some Local Authorities, who took
responsibility for their regulation in 2011, but this would
require local investigation.

Private water supplies



UPGRADE

Rivers – Ecological Health
Rivers require sufficient flow during dry period to remain in good ecological condition.

Information

Access/use

Flow for ecological health
of rivers

Notes

Source

Waterbodies where flow may be driving degradation in
ecological health can be identified from the EA’s Reason
for Failure database

This data has been made available nationally as part of the
CaBA national data collation.

Infrastructure that regulates the service
There are two main features that regulate water quantity for drought alleviation (i.e. that hold water in a catchment landscape for
longer and release it more slowly after cessation of rainfall: 1) soils with a propensity to hold water, and 2) wetland habitats. Both of
these can be mapped to show the infrastructure that is currently providing this service.
Soil hydrology
Soil hydrology is a key factor when examining an areas ability to hold water for longer and release it slowly to maintain base flows. Soils with a natural
propensity to be water-logged are likely to play a greater role in regulating the flow of water through a landscape.
Information

Access/use

Notes

Source

Soil wetness



The EU Soils Database this has a hydrology of soils layer as
a 1km x 1km grid.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

Soil wetness (HOST)




Soil hydrology can be mapped using NSRI Cranfield soils
data which can be classified using additional attribute
information from the Hydrology of Soil Type (HOST)
classification. This can be quite a technically difficult
analysis.

This data is a commercial product of the National Soil
Resources Institute at Cranfield University – pricing and
orders through the LandIS website. NatMap Vector for the
Tamar catchment cost ~£2,000 at non-profit rate.
www.landis.org.uk

UPGRADE
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Wetland habitats regulate baseflows
Wetland habitats, whether on upland peat-based soils or on the floodplain, have been shown by many studies to play a key role in the regulation of the
hydrological cycle in river catchments and one of their principal actions is to act as water storage that releases water to rivers during periods of low rainfall and
to therefore contribute to the maintenance of base-flows.
Information

Access/use

Habitat Inventory

Notes

Source

The Natural England Priority (formerly Biodiversity Action
Plan) Habitat Inventories were of dubious quality and
managed separately, but have now been overhauled and
combined into a single dataset.

This data is freely available to download from the Natural
England Open Data Portal
www.naturalengland.org.uk/publications/data/

Landuse/landcover



Some landcover datasets include natural habitats. This is
especially the case for CEH Landcover Map 2007 and, to a
certain extent, OS MasterMap (mainly in urban areas). RPA
and CORINE Landcover datasets do not perform well for
the mapping of natural habitats.

Landcover data can be obtained from a variety of sources,
including the free EU CORINE dataset, the commercial
Landcover Map 2007 (CEH) and the free, but difficult to
obtain, Rural Payments Agency data.

Local Record Centre
Habitat Inventory




Local Environmental Record Centres hold the best quality
natural habitat inventories. They are often derived in
different ways and are therefore classified differently.
Occasionally, they do not have full county or catchment
coverage.

Typically managed by Local Record Centre (LRC) and made
available as a commercial dataset. Quotes for LRC data for
the Tamar Catchment totalled ~£12,000 (half for the
Cornwall LRC and half for Devon BRC).

UPGRADE

Assessing the provision of the service
In order to assess the scale of any problems or deficiencies in ecosystem service provision from a catchment, we need to collate and
assess all of the data and evidence linked to the assessment of water quantity for the maintenance of base flows.
Assessing the regulation of water quantity – base flows
Information

Access/use

Water Resources
Management Plans

Reasons for failure

Hydrometric data

UPGRADE



Notes

Source

The Catchment Abstraction Management Strategies
(CAMS) approach sets out how the EA will manage water
resources within a catchment area. These plans are
supplemented by a wide array of governmental and water
company water resources management strategies and
plans.

CAMS and other water resources documents are available
for download from EA website and local water company
websites, but not clear whether spatial data is available.
http://www.environmentagency.gov.uk/business/topics/water/32020.aspx

The EA Reasons for Failure database identifies the cause of
less than Good classifications under WFD (activity, source,
and sector). The cause is recorded using a defined set of
pressures and reasons for failure. This data can be used to
identify where low flow is causing ecological degradation.

This data is due to be released as EA Open Data and has
been made available nationally as part of the CaBA national
data collation.

In river flows are measured across a network of gauging
stations. This data will require significant collation, preprocessing and analysis to get useful information out.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.

Could alternatively get some of the very extensive CEH
hydrological data, but this is commercial data.
Hydromorphological
assessments

UPGRADE



There are a number of walkover survey methodologies
(such as the WFD River Habitat Survey and the recently
developed Rivers Trust Fluvial Audit) and biological
sampling methods (such as the LIFE Invertebrate Index)
which can be used to identify where lack of flow may be
impacting the ecological health of a watercourse. This data
may be challenging to obtain and is very difficult to
analyse without assistance.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.

Identifying areas of opportunity for the enhancement of ecosystem service provision
It is widely accepted that there are two main methods for the enhancement of water quantity regulation for drought alleviation (i.e.
holding water in a catchment landscape for longer and releasing it more slowly after cessation of rainfall): 1) restore/maintain good
soil condition everywhere, and 2) restore/create wetland habitats.
The former of these should be undertaken everywhere as a minimum requirement of good land management practice and every
attempt should be made to identify soil in poor condition and undertake steps to restore its structure.
Opportunities for the second can be identified using a wetland creation/restoration suitability mapping exercise similar to that
adopted in the Wetland Vision and EA Habitat Creation Strategy Projects.
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Soil hydrology
Soil hydrology is a key factor when examining an areas ability to hold water for longer and release it slowly to maintain base flows. Soils with a natural
propensity to be water-logged are likely to play a greater role in regulating the flow of water through a landscape.
Information

Access/use

Notes

Source

Soil wetness



The EU Soils Database this has a hydrology of soils layer as
a 1km x 1km grid.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

Soil wetness (HOST)




Soil hydrology can be mapped using NSRI Cranfield soils
data which can be classified using additional attribute
information from the Hydrology of Soil Type (HOST)
classification. This can be quite a technically difficult
analysis.

This data is a commercial product of the National Soil
Resources Institute at Cranfield University – pricing and
orders through the LandIS website. NatMap Vector for the
Tamar catchment cost ~£2,000 at non-profit rate.
www.landis.org.uk

UPGRADE

Propensity to be inundated
Wetland restoration or creation is most successfully achieved on land with a high natural propensity to be seasonally or permanently wet or water-logged either
through groundwater efflux or surface water inundation. The flood plain is an area likely to be inundated with water from river sources.
Information

Access/use

Flood Plain



Notes

Source

EA Flood Zones are the best indicator of flood plain extent
(although functional flood plain may be available from
Local Authority through their Strategic Flood Management
Plan – SFMP). Need to exclude Areas Benefiting from
Flood Defences (part of the Flood Map Package).

This data has not been made available nationally as part of
the CaBA national data collation, but can be obtained
through an EA data request (a small fee may be required).

Hydrological Connectivity
There are some locations in the landscape where water has a greater propensity to run over the surface and collect due to the shape of the land and the
accumulation of water over an upstream contributing area. These areas are of critical importance to the regulation of water flow as this is where moving water
has the greatest chance of being slowed as it moves through the landscape.
Information
Surface Flow Index –
modified wetness

Access/use




Notes

Source

We can identify areas of high hydrological connectivity
using the modified ‘wetness index’ used to create the
Surface Flow Index/Network Index in the SCIMAP
modelling framework. This can be run on DEM data at a
variety of resolutions with varying effects in the outputs.
This can be quite a technically difficult analysis, but will
show areas with a propensity to accumulate water by
surface or sub-surface flow.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

Areas to be excluded
There are a number of factors that make it less likely that wetland creation could be undertaken in a particular location. These factors, which can be excluded
from the opportunity identification process, include the presence of development, important historical features or highly productive land on a particular site.
Information
Urban areas

Access/use



Habitat Inventory

Agricultural Land Class



Designated Sites

Scheduled Ancient
Monuments

Landfill and/or
contaminated land




Notes

Source

It is unlikely that wetland creation can be undertaken in
continuous urban areas or in areas where there is critical
infrastructure.

Urban areas, buildings and other critical infrastructure can
be mapped using a variety of free or commercial products
as discussed previously.

The Natural England Priority (formerly Biodiversity Action
Plan) Habitat Inventories were of dubious quality and
managed separately, but have now been overhauled and
combined into a single dataset.

This data is freely available to download from the Natural
England Open Data Portal

The ALC system classifies agricultural land into five
categories according to versatility and suitability for
growing crops. The top three grades, Grade 1, 2 and 3a,
are referred to as 'Best and Most Versatile' land, and enjoy
significant protection from development and probably
habitat creation as well.

This data is freely available to download from the Natural
England Open Data Portal

Sites designated for their habitats and species may be very
challenging locations for the creation of new wetland
habitat as their composition may be altered contrary to
the terms of their designation.

This data is freely available to download from the Natural
England Open Data Portal

A monument which has been scheduled is protected
against any form of disturbance without consent from
government.

SAM data can be downloaded freely from the English
Heritage data download page –

Contaminated land data from the EA could be used, if
available, to identify where this could represent a risk if
land is re-wetted to create a wetland.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.
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Water quantity (base flows) ESS enhancement opportunity mapping
Parameter

Opportunity Score

Notes

Soil Hydrology

Is the soil suitable for
wetland creation – i.e. is
hydrologically wet (waterlogged) or connected?

The Hydrology of Soil Types (HOST) classification of soils in the UK characterises
soils according to their hydrological characteristics and the permeability of their
underlying geology and it therefore give us a simple, but effective, measure of soil
suitability for the creation of wetland habitats in certain locations (IoH, 1995;
Boorman, 1995).

YES (2pt)
NO (0pt)

In line with this, the Wetland Vision prioritisation process identified specific
combinations of soil HOSTs which were particularly suitable for the creation of
several key wetland habitat types and these can be factored into our suitability
mapping exercise.
The EU Soils Database allows the hydrology of soils to be mapped at a 1km x 1km
grid scale and serves a good alternative to the commercial NSRI/LandIS soils data.

Hydrological
Connectivity –
Flood Plain

Is an area of land on the
floodplain?

Wetland restoration or creation is most successfully achieved on land with a high
natural propensity to be seasonally or permanently wet or water-logged either
through groundwater efflux or surface water inundation.

YES (2pt)

In many strategic mapping approaches this land is primarily identified as being on
the floodplain.

NO (0pt)

 The floodplain is defined in the Environment Agency’s Flood Map, which
consists of a series of Flood Zones. The simplest Flood Zone to use is the larger
of the two, Flood Zone 2, which represents the predicted extent of a 1 in a 1000
year flood event and which can usually be taken to represent the full extent of
the flood plain.

 In fact the most accurate indication of the functional floodplain is derived from
Flood Zone 3b. However, this is often only available from EA FRM or local
authorities who have undertaken a Strategic Flood Risk Assessment (SFRA).
Hydrological
Connectivity –
Surface flow

Does land have high natural
hydrological connectivity due
to its form and upstream
contributing area?

We can further refine the extent of these areas by combining them with naturally
wet and hydrologically connected land areas identified using the Network or
Surface Flow Index (discussed previously in the WQ Section). SFI shows us where
water is most likely to run-off laterally across the surface and also where it is most
likely to accumulate and cause waterlogging.

HIGH (2pt)

Surface Flow Index is modelled from DEM topographic data of any resolution using
the Durham University Network Index tool in the open source SAGA 2.0 GIS
package. Once calculated the ‘wettest’ 5 or 10% of the land surface can be
identified as the most hydrologically connected and therefore as having the
greatest potential for playing a role in the regulation of water resources).

MEDIUM (1pt)
LOW (0pt)

Excluded areas

Is there any reason why an
area of land cannot be rewetted or used for wetland
habitat creation?

In addition to the identification of suitable areas for wetland creation, there are
also a number of factors that may make it less likely that wetland creation could
be undertaken in a particular location. These factors, which can be excluded from
the opportunity identification process, include the presence of development,
important historical features or highly productive land on a particular site.

YES (exclude)

 Human infrastructure – including roads, rail, buildings and any other features.

NO (0pt)

These can be obtained from OS products such as OS MasterMap, OS VectorMap
(free data) or OS Meridian 2 (free data).

 Agricultural Land Grade (defined by the Agricultural Land Classification, ALC)

provides a method for assessing the quality of farmland to enable informed
choices to be made about its future use within the planning system. High grade
land is unlikely to be released for the creation of natural habitat.

 Heritage or historical sites. The presence of heritage or historical sites will often
preclude the creation of wetland habitats. These can be identified using the
Scheduled Ancient Monuments dataset (downloaded from English Heritage) in
combination with local data on the presence of historically important features.

 Areas with pre-existing natural habitats should be excluded on the basis that
they do not represent opportunities for further intervention.

 Contaminated land data from the EA could be used, if available, as this
represents a risk if land is re-wetted.

 Existing designated sites - major habitat creation work may not be permitted or
desirable…i.e. it could damage the existing habitat composition of the site…?
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Synthesis

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.

0-6 pt

Water Quantity – High Flows/Flood Risk Management
Mapping priority areas, drivers and receiving features for the service
There are several locations where unregulated release of water in our rivers can pose a threat to people living in the catchment and
cause community disruption. In addition to residential properties there may also be locations where important buildings and other
critical infrastructure are at risk of flooding.
Identifying the risk associated with flooding
Information

Access/use

Properties at Risk of
Flooding

Notes

Source

These can be determined using the EA Flood Zones and
data representing buildings of properties. This can be
shown as a density map to represent priority/hotspots at a
catchment scale. Properties at risk can be mapped using
OS Address Layer 2, VectorMap/MasterMap Buildings or
(worst case scenario) Urban Areas from OS Strategi.

This data has not been made available nationally as part of
the CaBA national data collation, but can be obtained
through an EA data request (a small fee may be required).



This dataset could be available locally from the EA or Local
Authorities. Properties at risk can be mapped using OS
Address Layer 2, VectorMap/MasterMap Buildings or
(worst case scenario) Urban Areas from OS Strategi.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.



These may not be available as digital data, but should be
mapped in the Catchment Flood Management Plan for the
catchment and could be obtained through local EA
channels.

CFMPs and other flood risk management documents are
available for download from EA website, but not clear
whether spatial data is available.

These are EA datasets, including the gridded National
Flood Risk Assessment (NaFRA) which gives a defended
risk of flooding and a prediction of the cost of flood
damage that could be incurred – we can’t necessarily get
the ‘damages/costs’ data from NaFRA, but critical
infrastructure can be mapped using a variety of datasets
(OS Points of Interest (commercial) and/or the OS Strategi
Open Data products etc).

NaFRA is a commercial dataset, but it may be possible to
obtain it locally. Other free datasets can be used to identify
critical infrastructure at risk of flooding.



Surface water flood risk
areas

UPGRADE
Catchment Flood
Management Plan (CFMP)
Policy Areas

Critical Infrastructure/Cost
of Damages



UPGRADE

Properties or buildings can be mapped using a variety of
free or commercial data products.

http://www.environmentagency.gov.uk/research/planning/33586.aspx

Infrastructure that regulates the service
The main locations that regulate the flow of excess water in a landscape are the drainage/river network, the functional flood plain
(excluding areas benefiting from flood defences), areas of high hydrological connectivity where water has a high likelihood of running
over the surface and collecting after/during periods of high rainfall, and areas where land drainage accelerates the removal of water to
the river network.
Hydrological Connectivity
There are some locations in the landscape where water has a greater propensity to run over the surface and collect due to the shape of the land and the
accumulation of water over an upstream contributing area. These areas are of critical importance to the regulation of water flow as this is where moving water
has the greatest chance of being slowed as it moves through the landscape.
Information
Surface Flow Index –
modified wetness

Access/use




Notes

Source

We can identify areas of high hydrological connectivity
using the modified ‘wetness index’ used to create the
Surface Flow Index/Network Index in the SCIMAP
modelling framework. This can be run on DEM data at a
variety of resolutions with varying effects in the outputs.
This can be quite a technically difficult analysis, but will
show areas with a propensity to accumulate water by
surface or sub-surface flow.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)
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Propensity to be inundated
A functioning flood plain will deliver natural peak flow attenuation, which acts to change the shape of the flood hydrograph (reducing the flood peak and
increasing flood duration) due to a combination of storage capacity and increased resistance to over-land flow of water.
Information
Flood Plain

Access/use



Notes

Source

EA Flood Zones are the best indicator of flood plain extent
(although functional flood plain may be available from
Local Authority through their Strategic Flood Management
Plan – SFMP). Need to exclude Areas Benefiting from
Flood Defences (part of the Flood Map Package).

This data has not been made available nationally as part of
the CaBA national data collation, but can be obtained
through an EA data request (a small fee may be required).

Land drainage
Land drainage and sustainable drainage can play a key role in the regulation of peak flows in a catchment and so play a critical role in the management of fluvial
and surface water flooding.
Information

Access/use

Land drainage

UPGRADE



Notes

Source

There are a number of datasets that have been developed
to predict the occurrence of land drainage in the UK. The
free EU Soils Database contains on such analysis, but there
are also finer resolution models available from
organisations such as ADAS.

The free drainage probability data has been made available
nationally as part of the CaBA national data collation.

There is also a SuDS suitability map from BGS that can be
obtained which gives an indication of the suitability of
land for SuDS schemes to be implemented.

Other land drainage datasets are commercial products.
The SUDS Infiltration Opportunity (from BGS) has also been
made available nationally as part of the CaBA national data
collation.

Assessing the provision of the service
There is a large body of evidence than can be used to indicate whether high flows have caused a problem in a catchment and to
quantify the ecosystem service provision.
Assessing the regulation of water quality – high flows
Information

Access/use

Notes

Source

Historic flood map



Historic Flood Map is the maximum extent of all recorded
individual Historic Flood Events Outlines from river, the sea
and groundwater springs and shows areas of land that
have previously been subject to flooding in England &
Wales.

This data has not been made available nationally as part of
the CaBA national data collation, but can be obtained
through an EA data request (a small fee may be required).

Areas benefiting from
flood defences



Areas Benefiting from Flood Defences shows those areas
that would benefit from the presence of formal flood
defences in the event of flooding from rivers with a 1% (1
in 100) chance in any given year, or flooding from the sea
with a 0.5% (1 in 200) chance in any given year. If the
defences were not there, these areas would be flooded.

Free to download from EA Geostore www.geostore.com/environment-agency/

Property or insurance
information



It is possible that there is data relating to the economic
and/or social costs of flooding having occurred in a
catchment. This would need to be investigated locally or at
a national level with the insurance industry or government
departments.

Unknown

Critical Infrastructure/Cost
of Damages



These are EA datasets, including the gridded National
Flood Risk Assessment (NaFRA) which gives a defended
risk of flooding and a prediction of the cost of flood
damage that could be incurred – we can’t necessarily get
the ‘damages/costs’ data from NaFRA, but critical
infrastructure can be mapped using a variety of datasets
(OS Points of Interest (commercial) and/or the OS Strategi
Open Data products etc).

NaFRA is a commercial dataset, but it may be possible to
obtain it locally. Other free datasets can be used to identify
critical infrastructure at risk of flooding.

UPGRADE

Identifying areas of opportunity for the enhancement of ecosystem service provision
The principle ‘soft-engineering’ or land management methods used to mitigate flood risk involve the prolonged storage of water on
the land (in a pond or on the flood plain) either before it enters a watercourse or by removing it from the watercourse in specific
locations and delaying its progress down through the river network.
Most importantly, it has been extensively demonstrated that interventions of this nature can only be delivered at a level that achieves
measurable attenuation of peak flows in small catchments below a certain size. Once a catchment exceeds this size the volume of
accumulated flow reaches a point where it is not possible to store enough water to have a noticeable effect on the flood peak.
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Opportunity areas with small upstream catchments
In light of the evidence that land-based interventions are likely to deliver the most cost-effective and demonstrable flood risk benefit in smaller catchments, the
flood risk management opportunity mapping process first identifies properties at risk of flooding with small upstream catchments.
Information

Access/use

1. Properties at risk



2. Allocate flow
accumulation to at risk
properties

3 Delineate catchments to
define opportunity areas



4. Factor in areas where
there are existing FRM
schemes

Notes

Source

First all properties (VectorMap/MasterMap buildings or OS
Address Layer 2) that lie inside a flood risk area (EA Flood
Map) are selected.

Urban areas, buildings and other critical infrastructure can
be mapped using a variety of free or commercial products
as discussed previously. Flood Zones are available from the
EA Geostore

A DEM at any resolution (filled) is then used to generate
Flow Direction and then Flow Accumulation rasters. Flow
Accumulation converted to points (excluding values below
a minimal threshold). Spatial join used to allocate Flow
Accumulation to the properties at risk – then the flow
accumulation that corresponds to the required catchment
size is identified and properties selected with an upstream
catchment area below the threshold.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

Add pour points for each location identified and use the
DEM to delineate the catchments. These are the FRM
opportunity areas for the beneficial delivery of soft
engineering for enhanced peak flow regulation.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

The EA FRM Project layer for 2014 shows all EA-approved
projects that are to be funded or part-funded. These may
be exclusion areas or they may be opportunity areas
depending on the stage each project has reached

FCRM Flood Risk Schemes (EA) included in national CaBA
data package.

Propensity to be inundated
A functioning flood plain will deliver natural peak flow attenuation, which acts to change the shape of flood hydrograph (reducing flood peak and increase flood
duration) due to a combination of storage capacity and increased resistance to over-land flow of water.
Information

Access/use

Flood Plain

Surface water flood risk
areas



UPGRADE

Notes

Source

EA Flood Zones are the best indicator of flood plain extent
(although functional flood plain may be available from
Local Authority through their Strategic Flood Management
Plan – SFMP). Need to exclude Areas Benefiting from
Flood Defences (part of the Flood Map Package).

This data has been made available nationally as part of the
CaBA national data collation.

This dataset could be available locally from the EA or Local
Authorities. Properties at risk can be mapped using OS
Address Layer 2, VectorMap/MasterMap Buildings or
(worst case scenario) Urban Areas from OS Strategi.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.

Hydrological Connectivity
There are some locations in the landscape where water has a greater propensity to run over the surface and collect due to the shape of the land and the
accumulation of water over an upstream contributing area. These areas are of critical importance to the regulation of water flow as this is where moving water
has the greatest chance of being slowed as it moves through the landscape.
Information
Surface Flow Index –
modified wetness

Access/use




Notes

Source

We can identify areas of high hydrological connectivity
using the modified ‘wetness index’ used to create the
Surface Flow Index/Network Index in the SCIMAP
modelling framework. This can be run on DEM data at a
variety of resolutions with varying effects in the outputs.
This can be quite a technically difficult analysis, but will
show areas with a propensity to accumulate water by
surface or sub-surface flow.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

Areas to be excluded
There are a number of factors that make it less likely that ‘soft engineering’ interventions for flood risk mitigation could be undertaken in a particular location.
These factors, which can be excluded from the opportunity identification process, include the presence of development, important historical features or highly
productive land on a particular site.
Information
Urban areas

Habitat Inventory

Access/use



Notes

Source

It is unlikely that wetland creation can be undertaken in
continuous urban areas or in areas where there is critical
infrastructure.

Urban areas, buildings and other critical infrastructure can
be mapped using a variety of free or commercial products
as discussed previously.

The Natural England Priority (formerly Biodiversity Action
Plan) Habitat Inventories were of dubious quality and
managed separately, but have now been overhauled and
combined into a single dataset.

This data is freely available to download from the Natural
England Open Data Portal

24

www.naturalengland.org.uk/publications/data/

Westcountry Rivers Trust – ESS Visualisation Framework
Agricultural Land Class



Designated Sites

Scheduled Ancient
Monuments

Landfill and/or
contaminated land




The ALC system classifies agricultural land into five
categories according to versatility and suitability for
growing crops. The top three grades, Grade 1, 2 and 3a,
are referred to as 'Best and Most Versatile' land, and enjoy
significant protection from development and probably
habitat creation as well.

This data is freely available to download from the Natural
England Open Data Portal

Sites designated for their habitats and species may be very
challenging locations for the creation of new wetland
habitat as their composition may be altered contrary to
the terms of their designation.

This data is freely available to download from the Natural
England Open Data Portal

A monument which has been scheduled is protected
against any form of disturbance without consent from
government.

SAM data can be downloaded freely from the English
Heritage data download page –

Contaminated land data from the EA could be used, if
available, to identify where this could represent a risk if
land is re-wetted to create a wetland.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.

www.naturalengland.org.uk/publications/data/

www.naturalengland.org.uk/publications/data/

http://services.english-heritage.org.uk/NMRDataDownload/

Water quantity (peak flow attenuation) ESS enhancement opportunity mapping
Parameter

Opportunity Score

Notes

Priority catchment for
‘soft engineering’ FRM
interventions

Do the properties at risk
have a small upstream
contributing catchment –
below 5km2 or 10km2 in
area?

The wide array of evidence collated through the Environment Agency’s programme
of investigations, which has now been presented in a number of reports (including
their 2010 ‘Working with Natural Processes to Manage Flood and Coastal Erosion
Risk’ guidance document), clearly demonstrates that small-scale catchment
management approaches are able to deliver flood risk management benefits at a
local scale. The interventions adopted in the case studies examined all involve the
targeted use of the floodplain to store excess water/floodwater and, in so doing,
attenuate peak flows and reduce downstream flood risk.

2

<5km (2pt)
2

<10km (1pt)
2

>10km (0pt)

To perform this targeting analysis, properties at risk of fluvial (river-derived)
flooding (i.e. that are located within the 1 in 1,000 year fluvial flood risk area –
Flood Zone 2) were identified and, for each, the upstream contributing catchment
area was determined (using a hydrological flow accumulation analysis). The
smaller the upstream contributing area above a property the higher the
prioritisation score it was given.
In contrast to the weight of evidence now accumulating that the flood risk
management benefits of land-based interventions can be detected at a local level,
the potential for this type of approach to deliver benefits in reducing large-scale
flood events at the catchment scale remains to be demonstrated. It appears that
any potential benefits derived from these interventions are diluted, according to
the law of diminishing returns, when the separation between the point of
intervention and the point of benefit is increases along with the size of the river
under study. For land-based interventions to deliver detectable benefit at the
catchment or sub-catchment scale, it appears likely that the level of delivery
required would render the cost-benefit ratio of the interventions prohibitive.

Number of properties at
risk of flooding

How many properties are
there at risk of flooding in
the areas identified with
upstream catchments below
the threshold size?

>10 (2pt)
<10 (1pt)

Existing FCRM Schemes

Is it an area where there is a
‘green list’ EA scheme going
ahead (reduced opportunity)
or where an ‘amber list’ or
‘red list’ scheme has been
proposed (higher
opportunity)?

Amber/red list (1pt)
Red list (0pt)

Locations across the catchment with properties at risk of flooding were then
prioritised according to the size of their upstream catchment (above) and the
number of properties at risk in that particular location (within a 200m area). Thus,
locations with the smallest upstream catchments and the most properties at risk
scored the most, while single properties with the largest upstream catchments
scored the least.
Once the highest scoring properties or groups of properties were identified the
upstream catchments were delineated using hydrological watershed modelling to
facilitate detailed characterisation.

The Environment Agency has published a programme of flood and coastal erosion
risk management schemes for all risk management authorities during 2014/15
and beyond. A combination of government money (FCRM grant in aid),
partnership contributions and local levies will pay for the schemes in 2014/15.
Schemes starting in 2014/15 are on the ‘green list’. Schemes expected to start
between 2015/16 and 2020/21 are on the amber list. Schemes on the red list are
either not ready to start, need to demonstrate better value for money to be eligible
for government funding or find additional partnership contributions.
Local authorities and internal drainage boards can only claim FCRM grant in aid
towards their FCRM projects which are in the green and blue list (excluding
emergency works). This is also known as the sanctioned list.
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Hydrological
Connectivity –
Flood Plain

Is an area of land on the
floodplain?

Flood water storage is most successfully achieved on land with a high natural
propensity to be seasonally or permanently wet or water-logged either through
groundwater efflux or surface water inundation.

YES (1pt)

In many strategic mapping approaches this land is primarily identified as being on
the floodplain.

NO (0pt)

 The floodplain is defined in the Environment Agency’s Flood Map, which

consists of a series of Flood Zones. The simplest Flood Zone to use if the larger
of the two, Flood Zone 2, which represents the predicted extent of a 1 in a 1000
year flood event and which can usually be taken to represent the full extent of
the flood plain.

 In fact the most accurate indication of the functional floodplain is derived from
Flood Zone 3b. However, this is often only available from EA FRM or local
authorities who have undertaken a Strategic Flood Risk Assessment (SFRA).

Hydrological
Connectivity –
Surface flow

Does land have high natural
hydrological connectivity due
to its form and upstream
contributing area?

We can further refine the extent of these areas by combining them with naturally
wet and hydrologically connected land areas identified using the Network or
Surface Flow Index (discussed previously in the WQ Section). SFI shows us where
water is most likely to run-off laterally across the surface and also where it is most
likely to accumulate and cause waterlogging.

HIGH (2pt)

Surface Flow Index is modelled from DEM topographic data of any resolution using
the Durham University Network Index tool in the open source SAGA 2.0 GIS
package.

MEDIUM (1pt)
LOW (0pt)

Excluded areas

Is there any reason why an
area of land cannot be rewetted or used for wetland
habitat creation?

Once calculated the ‘wettest’ 5 or 10% of the land surface can be identified as the
most hydrologically connected and therefore as having the greatest potential for
playing a role in the regulation of water resources.

In addition to the identification of suitable areas for flood risk mitigation
measures, there are also a number of considerations that may make it less likely
that these measures could be undertaken in a particular location.

YES (exclude)

These factors, which can be excluded from the opportunity identification process,
include the presence of human development, important historical features or
highly productive land on a particular site.

NO (0pt)

 Human infrastructure – including roads, rail, buildings and any other features.

These can be obtained from OS products such as OS MasterMap, OS VectorMap
(free data) or OS Meridian 2 (free data).

 Agricultural Land Grade (defined by the Agricultural Land Classification, ALC)

provides a method for assessing the quality of farmland to enable informed
choices to be made about its future use within the planning system. The
assessment is designed to indicate the potential productivity of farmland using
information on gradient, hydrology, soil texture, soil structure, sol depth and
stoniness, and soil chemical properties. While this is a very useful conceptual
model, the output is, unfortunately, at a resolution too low to be useful at a
sub-catchment or farm scale.

 Heritage or historical sites. The presence of heritage or historical sites will often
preclude the creation of wetland habitats. These can be identified using the
Scheduled Ancient Monuments dataset (downloaded from English Heritage) in
combination with local data on the presence of historically important features.

 The presence of pre-existing natural habitats (mapped as described above in

the WQ section) requires careful consideration. They can be included in the
model as areas already delivering the ecosystem service (and hence requiring
maintenance and protection) or they can be excluded on the basis that they do
not represent opportunities for further intervention. In this case it is probably
advisable to include them as they are areas of environmental infrastructure
already contributing to the provision of the ecosystem service.

 Contaminated land data from the EA could be used, if available, as this
represents a risk if land is re-wetted.

Existing designated sites - these need consideration as major habitat creation
work may not be permitted or desirable…i.e. it could damage the existing
habitat composition of the site…?

Synthesis

0-7 pt

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.
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Ecological networks/habitat for wildlife and biodiversity
Mapping priority areas, drivers and receiving features for the service
The conservation of wildlife and biodiversity in the UK has traditionally focused on three principal approaches: (1) the protection of
important species and habitats through designation and protection, (2) the creation and management of wildlife habitats on farmland
through agri-environmental schemes (the so-called ‘pillar 2’ of the EU’s Common Agricultural Policy), and (3) the protection or creation
of natural spaces in urban areas (greenspaces) through local planning processes. There are a number of priority areas where the
provision of functional ecological networks has a particular benefit.
Priority Areas for Wildlife Conservation
Information

Notes

Source

Natura 2000 Designated
Sites

Internationally important sites including Special Protection
Areas (SPAs), Special Areas for Conservation (SACs) and
Ramsar Sites.

Free to download from Natural England Open Data –

Sites of Special Scientific
Interest (SSSIs)

Nationally designated sites across the UK.

Local Wildlife Sites

UPGRADE
Landscape designations –
AONBs & National Parks

Access/use

www.naturalengland.org.uk/publications/data/

Free to download from Natural England Open Data –
www.naturalengland.org.uk/publications/data/



Non-statutory designated sites for wildlife.

Typically managed by Local Record Centre (LRC) and made
available as a commercial dataset.



An Area of Outstanding Natural Beauty (AONB) is an area
of countryside considered to have significant landscape
value in England, Wales or Northern Ireland.

Free to download from Natural England Open Data –
www.naturalengland.org.uk/publications/data/

The national parks of England and Wales are areas of
relatively undeveloped and scenic landscape that are
designated under the National Parks and Access to the
Countryside Act 1949.
Green Infrastructure
Priority Areas



Many Local Authorities have developed Green
Infrastructure Strategies and have identified priority areas
for the restoration or creation of green infrastructure in
their urban areas.

This data is not available widely, but rather has to be
obtained from the local authorities in a catchment.



Several regional Biodiversity Forums have taken a
‘Fragstats-like’ approach to identifying opportunity areas
for habitat creation. This essentially identifies areas where
the ecological network/coverage of habitat provision is
already close to good functionality. In these areas, which
include the river network, a smaller area of new habitat is
required to achieve significant/dramatic enhancement of
the ecological network. In other areas the shortfall in
provision is much higher and far larger areas of habitat
creation are required to achieve the restoration of
ecological functionality.

This data has been made available for download through a
variety of websites, but is not universally available. It may
be possible to recapitulate this kind of analysis using the
existing habitat inventory.

UPGRADE
Strategic Nature Areas /
Biodiversity Opportunity
Areas

UPGRADE

Alternatively, the Natural England Habitat Network analyses
datasets are available free to download from Natural
England Open Data –
www.naturalengland.org.uk/publications/data/

Infrastructure that supports the provision of the service
This ecosystem service is supported by the network of natural habitats and greenspaces that currently exist in the catchment
landscape. These components of the landscape should be mapped and protected – there is no point working to enhance the
ecological network in a landscape if the current infrastructure in the landscape in being degraded or damaged at the same time.
Woodland
Information

Access/use

Notes

Source

Contains 2012 Forestry Commission National Forest
Inventory spatial data for GB. This dataset includes
Interpreted Forest Types (IFT) for all woodland over 0.5 Ha.

Free to download from Forestry Commission Open Data
website –




High resolution polygon data from the free VectorMap or
commercial MasterMap products from OS. All woodlands
of any size included, but no typology in VectorMap.
MasterMap does include indication of woodland typology.

This data is free to download or order from the OS Open
Data website under an Open Government Licence.



CEH Landcover Map 2007 includes MasterMap resolution
woodland polygons for Broadleaved and Coniferous
woodlands

This is a commercial data product that is available to order
from the CEH website.

Medium resolution woodland data from Natural England.

Free to download from Natural England Open Data –

The Ancient Woodland Inventory for England identifies
over 22,000 ancient woodland sites in England.

www.naturalengland.org.uk/publications/data/

National Forest Inventory

OS VectorMap/
MasterMap woodland

Landcover 2007
Woodland

UPGRADE
Deciduous Woodland and
Ancient Woodland
Inventory
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Priority (formerly BAP) Habitats
Information

Access/use

Notes

Source

The old BAP Priority Habitats Inventories have been
removed and replaced by the new "Priority Habitats
Inventory".

Free to download from Natural England Open Data –




LRCs hold the best quality natural habitat inventories. They
are often derived in different ways and are therefore
classified differently. Occasionally, they do not have full
county or catchment coverage.

Typically managed by Local Record Centre (LRC) and made
available as a commercial dataset. Quotes for LRC data for
the Tamar Catchment totalled ~£12,000 (half for the
Cornwall LRC and half for Devon BRC).



CEH Landcover Map 2007 includes MasterMap resolution
natural habitat polygons for a wide array of habitats

This is a commercial data product that is available to order
from the CEH website.

Priority (BAP) Habitat
Inventory

Local Record Centre
Habitat Inventory

UPGRADE
Landcover 2007 habitats

UPGRADE

www.naturalengland.org.uk/publications/data/

www.ceh.ac.uk/landcovermap2007.html

Assessing the provision of the service
There are numerous data and evidence available for the assessment of ecological health/biological richness/wildlife across a
catchment landscape.
Assessing the provision of habitats for wildlife & biodiversity
Information

Access/use

Notes

Source

Designated Site Condition
Assessments



Natural England assesses the condition of all SSSIs as part
of a six year cycle. These condition assessments are carried
out on all the SSSIs in England and will continue to be
carried out on a regular basis to help them monitor the
health of these sites over the long-term.

WFD Ecological Status



WFD classification assesses the biological quality (fish,
benthic invertebrates, aquatic flora) of our aquatic
ecosystems.

Free to download from EA Geostore –




Local Environmental Record Centres hold the best quality
species data, including data on invasive species.it is
important to note that species records are not a true
indication of species distribution and ecological health –
they are just record of occurrence.

Typically managed by Local Record Centre (LRC) and made
available as a commercial dataset.



Long-term monitoring datasets exist for a number of
species including woodland and agricultural birds – the
BTO Breeding Bird Survey and the RSPB Garden Birdwatch
are comprehensive and systematic in their sampling and
could be used to indicate wildlife populations present.

This data is not available widely, but rather would have to
be obtained from the various data holders locally or
nationally.




FRAGSTATS is a spatial pattern analysis program for
quantifying the structure (i.e., composition and
configuration) of landscapes. The landscape subject to
analysis is user-defined and can represent any spatial
phenomenon. FRAGSTATS simply quantifies the spatial
heterogeneity of the landscape as represented in either a
categorical map (i.e., landscape mosaic) or continuous
surface (i.e. landscape gradient).

FRAGSTATS is free and it could be run on free habitat data
to get an indication of the health of the ecological network
in a catchment. However, running this analysis will require a
significant level of technical expertise to prepare the data
and run the analyses.

Local Record Centre
Species & Invasive Species
data

UPGRADE
Indicator species data

UPGRADE

Ecological Network
Analysis

Free to download from Natural England Open Data –
www.naturalengland.org.uk/publications/data/

www.geostore.com/environment-agency/

Identifying areas of opportunity for the enhancement of ecosystem service provision
This is a series of rules that identify areas of land where there is the greatest opportunity for the restoration or creation of natural
habitats to achieve an enhancement of the ecological network in the catchment. These areas are to be targeted over and above efforts
to protect and improve the condition of the existing habitat in the landscape.
Woodland Opportunity
It is generally accepted that new woodland creation can achieve the most ecological benefit if it extends existing woodland habitats – this is particularly
important if the existing patch is Ancient Woodland/PAWS. Woodland can also be used to create linear habitats in the riparian zone for a variety of reasons.
Information
100m Woodland Buffer

Access/use



Notes

Source

A ~100m buffer on existing woodland habitats, but
excluding existing natural habitats, urban areas and critical
infrastructure. This can be restricted to agricultural land as
this is the opportunity for creation.

Analysis

Designated Ancient Woodlands/PAWS should be given
higher weighting in this analysis.
England Habitat Network
(NE) or Econet

Simple buffer based assessment of the ecological network
based on dispersal distances and an estimate of the
relative cost to movement across different land cover
types by typical species.
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Wetland Opportunity
Information
Wetland Opportunity Map

Access/use



Notes

Source

Opportunities for the feasible restoration or creation of
wetland habitats can be identified using the ‘wetland
opportunity mapping’ method outline previously in the
Water Quantity – Base Flows section.

Analysis

Notes

Source

Several regional Biodiversity Forums have taken a
‘Fragstats-like’ approach to identifying opportunity areas
for habitat creation. This essentially identifies areas where
the ecological network/coverage of habitat provision is
already close to good functionality. In these areas, which
include the river network, a smaller area of new habitat is
required to achieve significant/dramatic enhancement of
the ecological network. In other areas the shortfall in
provision is much higher and far larger areas of habitat
creation are required to achieve the restoration of
ecological functionality.

This data has been made available for download through a
variety of websites, but is not universally available. It may
be possible to recapitulate this kind of analysis using the
existing habitat inventory.

Strategic Nature Areas
Information
Strategic Nature Areas /
Biodiversity Opportunity
Areas

Access/use



UPGRADE

Alternatively, the Natural England Habitat Network analyses
datasets are available free to download from Natural
England Open Data –
www.naturalengland.org.uk/publications/data/

Ecological Network/habitats for wildlife ESS enhancement opportunity mapping
Parameter

Opportunity Score

Notes

Wetland creation
opportunity/suitability
areas

Does the land have increased
potential for the restoration
or creation of wetland
habitats?

As described above there are number of metrics that can be used to characterise
the suitability of the physical environment in a particular location for the creation
of a particular habitat type (e.g. soil characteristics, hydrology and morphology).

YES (2pt)
NO (0pt)

The greatest opportunity for analyses of this type are for targeting wetland
restoration or creation because this is most successfully achieved on land with a
high natural propensity to be seasonally or permanently wet or water-logged
either through groundwater efflux or surface water inundation
The same method for targeting wetland habitat creation that was described above
(based on floodplain location, natural propensity for wetness or water-logging due
to hydrology and/or the characteristics of its soil) can be applied in this section.

Proximity to existing
habitat

Is the land adjacent to
existing habitat?

YES (1pt)
NO (0pt)
Is the land adjacent to a high
quality area of ‘designated’
habitat such as Ancient
Woodland?

YES (1pt)
NO (0pt)

Excluded areas

The first key consideration is the level of pre-existing habitat provision already in
the immediate vicinity and in the wider landscape. In simple terms, it is widely
accepted that, while the creation of any natural habitat in isolation was likely to
have some ecological benefit, the extension of pre-existing habitats was likely to
be far more beneficial for the enhancement of an ecological network at a
landscape scale (the so-called ‘big is best’ approach to conservation).
Land that is immediately adjacent to existing habitats can be identified in a
number of ways (but this is entirely dependent on the data for existing habitats
already being in place) -

 Euclidean distance buffers. Many groups looking to identify land adjacent to

existing habitats have used a simple buffering approach (e.g. Econet). This
simply requires the creation of a buffer around the existing habitat polygons,
but the real challenge is what size they should be. Many argue that buffers
should be larger for higher quality habitats (e.g. 100m for woodland, but 200m
for ancient woodland), but rules such as this are difficult to apply universally.

This is optional if you think it
adds value to the analysis and
you are able to capture it with
the data available

 Due to the fact that this habitat creation is most likely to be possible on land

Is there any reason why an
area of land cannot be rewetted or used for wetland
habitat creation?

In addition to the identification of suitable areas for wetland creation, there are
also a number of considerations that may make it less likely that natural habitat
creation could be undertaken in a particular location.

YES (exclude)
NO (0pt)

that is currently farmed, another approach, which is perhaps more realistic and
useful, is to identify land parcels or fields that are immediately adjacent to preexisting natural habitats. This can be obtained by performing a spatial selection
of fields (obtained from OS MasterMap or another dataset at the same
resolution) that come into contact with any existing polygon of habitat.

These factors, which have already been discussed above and include the presence
of human development, important historical features or highly productive land on
a particular site, can be excluded from the opportunity identification process.
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Strategic Nature Areas
or other priority areas

Does the land fall within a
Strategic Nature Area or
other priority area?

The Biodiversity SW ‘Rebuilding Biodiversity’ initiative has already developed an
informative and rigorous strategic framework for targeting habitat
restoration/creation to landscape-scale priority areas.

YES (1pt)

The priority areas identified through this initiative, termed ‘Strategic Nature Areas’,
were identified through an extensive expert and local stakeholder consultation
process. A Strategic Nature Area is defined as, ‘a large tract of landscape
containing a mosaic of habitats and other land uses sympathetic to wildlife,
amongst which multiple patches of a given priority habitat, each of at least a
defined minimum area, occur at a prescribed concentration necessary to allow
ecological functionality for constituent biodiversity across the entire landscape
tract’.

NO (0pt)

As a result, SNAs also represent the areas in the landscape where a relatively low
level of intervention could potentially, by elevating the provision above a threshold
level, yield disproportionately higher ecological benefits than would be realised in
other areas.
Strategic Nature Areas (known as Biodiversity Opportunity Areas in other regions).
The SNA boundary data can be downloaded from the Biodiversity South West
website and used to add additional weight to areas of opportunity already
identified due to other criteria. It should be noted that SNAs include river corridors,
but these may not be in the dataset. A buffer of the Detailed River Network can be
created to represent these and serves to add weight to opportunity/priority areas
identified.
Alternatively the NE England habitat Network or Econet datasets can be used if
SNAs are not available
Synthesis

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.

0-5 pt

Carbon Sequestration – Greenhouse gas regulation
Mapping priority areas, drivers and receiving features for the service
There are no statutory areas for targeting the benefits of carbon sequestration or greenhouse gas regulation, although the emissions
from farmland and farming activities do receive a great deal of attention due to the potential for carbon to be sequestered in farmland
soils (mainly because many of them are so depleted of carbon and because farming can emit such great quantities of greenhouse
gases such as nitrous oxide). Furthermore, there is also significant focus on the major carbon stores (peatland and woodlands) and the
drive to ensure that they continue to hold the carbon that contain and do not become carbon emitting sources of greenhouse gases.
Everyone is a beneficiary of carbon sequestration and storage as it plays a key role in the regulation of the climate.

Infrastructure that currently delivers the service and assessing current provision
It is vital initially that we undertake a broad assessment of where greenhouse gases / carbon are currently sequestered in our
catchment landscape. These areas must be restored and/or protected to ensure that they do not become degraded and that their
reserves of carbon/GHGs are not emitted into the atmosphere.
Soil carbon
Soil is a key feature when attempting to assess the current stocks of carbon sequestered in the landscape. Some soils (e.g. peat) contain very high levels of
organic material while others (e.g. sandy soils) have very little.
Information

Access/use

Topsoil Organic Carbon
Content

Soil Carbon

UPGRADE




Notes

Source

The EU Soils Database – this has Topsoil Organic Carbon
Content and Peatland layers available as 1km x 1km grids.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

NATMAP Carbon is a new product derived from the
National Soil Map. It provides users with a summary of the
stock of carbon in the soils across England and Wales at
three layer depths 0-30 cm, 30-100 cm and 100-150 cm.

This data is a commercial product of the National Soil
Resources Institute at Cranfield University – pricing and
orders through the LandIS website. NatMap Vector for the
Tamar catchment cost ~£2,000 at non-profit rate.
www.landis.org.uk
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Woodland
Information

Access/use

Notes

Source

Contains 2012 Forestry Commission National Forest
Inventory spatial data for GB. This dataset includes
Interpreted Forest Types (IFT) for all woodland over 0.5 Ha.

Free to download from Forestry Commission Open Data
website –




High resolution polygon data from the free VectorMap or
commercial MasterMap products from OS. All woodlands
of any size included, but no typology in VectorMap.
MasterMap does include indication of woodland typology.

This data is free to download or order from the OS Open
Data website under an Open Government Licence.



CEH Landcover Map 2007 includes MasterMap resolution
woodland polygons for Broadleaved and Coniferous
woodlands

This is a commercial data product that is available to order
from the CEH website.

Medium resolution woodland data from Natural England.

Free to download from Natural England Open Data –

The Ancient Woodland Inventory for England identifies
over 22,000 ancient woodland sites in England.

www.naturalengland.org.uk/publications/data/

Notes

Source

Farming landuse is a key indicator of where there may be
carbon sequestered in farmland soils. In broad terms, it
has been demonstrated that tilled/cultivated soil retain
almost no sequestered carbon, while grassland/pasture
will begin sequestering carbon after 3-5 years after
cessation of cultivation and will continue for up to 25-30
years depending on the soil type.

Landcover data can be obtained from a variety of sources,
including the free EU CORINE dataset, the commercial
Landcover Map 2007 (CEH) and the free, but difficult to
obtain, Rural Payments Agency data.

National Forest Inventory

OS VectorMap/
MasterMap woodland

Landcover 2007
Woodland

UPGRADE
Deciduous Woodland and
Ancient Woodland
Inventory



http://www.forestry.gov.uk/forestry/infd-8g5btk

www.ordnancesurvey.co.uk/opendatadownload/

www.ceh.ac.uk/landcovermap2007.html

Farming landuse
Information
Farming landuse/
landcover

Access/use




Identifying areas of opportunity for the enhancement of GHG/carbon sequestration
We can develop rules to identify areas of land where there is the greatest opportunity for reduced GHG/carbon emissions or increased
GHG/carbon sequestration. These criteria also include areas where the required interventions are most feasible/not feasible for costbenefit or practical reasons – farmers particularly relate to the concept of Agricultural Land Grade as a way of identifying areas of land
which are difficult to farm due to steep slopes, poor soils or water-logging.
Opportunity areas for enhanced sequestration of carbon or greenhouse gases
Information

Access/use

Notes

Source

Landuse hierarchy




Changing land management/farming practices have been
shown to achieve small, often transient, step-change
improvements in GHG/carbon emissions/sequestration,
but significant step-change improvements are only
achieved through permanent landuse change along an
arable-rotational cropping-temporary grasslandpermanent pasture-woodland-wetland continuum (tilled
land has no sequestered carbon and carbon sequestration
begins after around 5 years after cessation of tillage and
continuing for 20-30 years depending on the soil type).

Landcover data can be obtained from a variety of sources,
including the free EU CORINE dataset, the commercial
Landcover Map 2007 (CEH) and the free, but difficult to
obtain, Rural Payments Agency data.

Sequestration potential of
different soils

Different soil types have differential carbon sequestration
capacities and rates of sequestration. Clay soils have the
highest capacity to sequester carbon, while peat is already
close to saturation and cannot hold large amounts of
additional carbon.

Soil typology data is available to download from the
European Soil Portal. eusoils.jrc.ec.europa.eu

UPGRADE




Potential for hydrological
manipulation to re-wet
land




We can identify areas of high hydrological connectivity
using the modified ‘wetness index’ used to create the
Surface Flow Index/Network Index in the SCIMAP
modelling framework. This can be run on DEM data at a
variety of resolutions with varying effects in the outputs.
This can be quite a technically difficult analysis, but will
show areas with a propensity to accumulate water by
surface or sub-surface flow.

50m DEM freely available from OS Open Data, while finer
resolution datasets are available for purchase from a variety
of sources (described above)

Opportunity to block
drains to re-wet land



There is a dataset from the EU soils database which shows
areas where there is high likelihood of land drainage
having been undertaken. This may be useful, but remains
un-proven – it may show where the risk is reduced for runoff, but not sure whether the impact on leaching has been
considered.

This data is available to download from the European Soil
Portal (an integral part of the European Soil Data Centre)
eusoils.jrc.ec.europa.eu

UPGRADE
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Areas to be excluded
There are a number of factors that make it less likely that landuse change or re-wetting could be undertaken to enhance carbon sequestration in a particular
location. These factors, which can be excluded from the opportunity identification process, include the presence of development, important historical features or
highly productive land on a particular site.
Information
Urban areas

Access/use



Habitat Inventory

Agricultural Land Class



Designated Sites

Scheduled Ancient
Monuments

Landfill and/or
contaminated land




Notes

Source

It is unlikely that wetland creation can be undertaken in
continuous urban areas or in areas where there is critical
infrastructure.

Urban areas, buildings and other critical infrastructure can
be mapped using a variety of free or commercial products
as discussed previously.

The Natural England Priority (formerly Biodiversity Action
Plan) Habitat Inventories were of dubious quality and
managed separately, but have now been overhauled and
combined into a single dataset.

This data is freely available to download from the Natural
England Open Data Portal

The ALC system classifies agricultural land into five
categories according to versatility and suitability for
growing crops. The top three grades, Grade 1, 2 and 3a,
are referred to as 'Best and Most Versatile' land, and enjoy
significant protection from development and probably
carbon sequestration as well.

This data is freely available to download from the Natural
England Open Data Portal

Sites designated for their habitats and species may be very
challenging locations for the creation of new wetland
habitat as their composition may be altered contrary to
the terms of their designation.

This data is freely available to download from the Natural
England Open Data Portal

A monument which has been scheduled is protected
against any form of disturbance without consent from
government.

SAM data can be downloaded freely from the English
Heritage data download page –

Contaminated land data from the EA could be used, if
available, to identify where this could represent a risk if
land is re-wetted to create a wetland.

This data has not been made available nationally as part of
the CaBA national data collation, but should be available on
request from the EA locally.

www.naturalengland.org.uk/publications/data/

www.naturalengland.org.uk/publications/data/

www.naturalengland.org.uk/publications/data/

http://services.english-heritage.org.uk/NMRDataDownload/

Carbon Sequestration/GHG regulation enhancement opportunity mapping
Parameter

Opportunity Score

Notes

Soil sequestration
capacity

Is the soil gley, loam or sandbased soil?

Some soils have a higher natural capacity to sequester carbon than others. While
any soil can sequester carbon, so-called clay-or peat-based soils have the greatest
capacity to lock up organic material, while lighter sandy or loamy soils have lower
capacity for increased sequestration.

GLEY (2pt)
LOAM (1pt)
SANDY (0pt)

Having said this, it is important to note that all soils will reach their maximum
capacity for carbon sequestration – for example, a healthy peat-based soil may
have limited potential for increased carbon sequestration because it is already
close to its maximum capacity.

*** It should be noted here that the true ability of a soil to sequester carbon
will require a detailed local assessment of the soil type and condition in a
particular location and that this catchment‐scale assessment is a strategic
exercise to determine the landscape‐scale opportunity for carbon
sequestration measure to be delivered. ***
Potential for
extensification or
landuse change

How many landuse stepchanges does an area of land
(field) have the potential to
undergo?

ARABLE (3pt)
TEMP GRASS (2pt)
PERM GRASS (1pt)
WOODLAND (0pt)

Agricultural Land Class

Is land high or low grade
agricultural land (low grade
= higher opportunity)?

GRADES 4-5 (1pt)
GRADE 3 (0pt)
GRADES 1-2 (-1pt)

Step-change increases in carbon sequestration can be achieved by moving land
progressively from arable > temporary grass > permanent grassland > woodland.
As described in the water quality section agricultural landuse can be mapped in a
number of ways –

 Landcover Map 2007 (CEH) data can be obtained from CEH or partner
organisations under licence and contains OS MasterMap resolution landuse
information.

 Agricultural landuse data can be obtained from the Rural Payments Agency –
derived from the SPS applications. This OS MasterMap resolution data, which
gives an indication of what each field will be under that year (permanent
pasture, temp grassland, crops, etc), is obtained by placing a FoI request with
the RPA Access to Information Unit - http://tinyurl.com/cqr27qn .

Agricultural Land Grade is designed to indicate areas of high and low productivity
farmland. Many farmers have indicated that carbon sequestration rewards may be
insufficient on land where productivity is high and recommend that measures to
enhance sequestration should be undertaken only on ‘low grade land’.
The most productive and flexible land falls into Grades 1 and 2. About half the
land is of moderate quality in Subgrade 3b or poor quality in Grade 4. Although
less significant on a national scale such land can be locally valuable to agriculture
and the rural economy where poorer farmland predominates. The remainder is
very poor quality land in Grade 5, which mostly occurs in the uplands.
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Re-wetting potential

Does the land have the
potential to be re-wetted –
i.e. does it have a natural
propensity to accumulate
water and become waterlogged?

YES (1pt)
NO (0pt)
Does the land have a high
likelihood of there being
land drainage?

The other intervention that can produce a step-change increase in carbon
sequestration is extensification accompanied by re-wetting of land by
manipulating the water-table (e.g. through blocking land drains).
We have already explored the method for identifying areas of high suitability for
wetland creation (based on soil hydrology and hydrological connectivity) and this
model can also be used to identify these areas of potential for carbon
sequestration as well.
***It should be noted that wetted land of this type can emit significantly higher
levels of the far more potent greenhouse gas methane and it remains unclear
whether this intervention can actually result in the increased net sequestration of
greenhouse gases. Further studies are required to examine the efficacy of this
potentially important and useful measure. ***
This analysis could also have the land drainage layer included as an indicator of
the potential for re-wetting to be achieved through the blocking of drains.

YES (1pt)
NO (0pt)
Excluded areas

Is there any reason why an
area of land cannot be rewetted or used for wetland
habitat creation?

YES (exclude)
NO (0pt)

Synthesis

In addition to the identification of suitable areas for wetland creation, there are
also a number of considerations that may make it less likely that natural habitat
creation could be undertaken in a particular location.
These factors, which have already been discussed above and include the presence
of human development, important historical features or highly productive land on
a particular site, can be excluded from the opportunity identification process.

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.

0-8 pt

Recreation & Leisure
Mapping priority areas, drivers and receiving features for the service
Open and green spaces (often referred to as ‘green infrastructure’) have an extremely important role in maintaining the health, wellbeing and quality of life of the population. They provide somewhere for people to engage in recreation and social activity, provide
access to natural environments and can play a central role in the ecological, economic and social regeneration of our towns and cities.
Human Population Centres
Natural England has developed a nationally consistent standard for the provision of open space called the Accessible Natural Green Space Standard (ANGSt).
ANGSt is a useful measure for determining the provision of open space in the wider landscape, as its standards apply specifically to natural greenspace, but it is
widely accepted that it is not easily applied to dense urban environments where open space is more likely to be provided via parks and playing fields rather than
high quality natural greenspace. Most importantly, this driver for recreational resources is entirely located where there are people to use them.
Information
Human population

Access/use



Notes

Source

Can be mapped using OS Strategi Urban Areas data,
Census Output Areas or Lower Super Output Areas with
Census 2011 data from Nomis.

Free from various sources, including OS Open Data, Office
for national Statistics and Nomis

Other priority areas for recreation
Information
Green Infrastructure
Priority Areas

Access/use

Source



Many Local Authorities have developed Green
Infrastructure Strategies and have identified priority areas
for the restoration or creation of green infrastructure in
their urban areas.

This data is not available widely, but rather has to be
obtained from the local authorities in a catchment.



Many Local Authorities have developed growth and/or
development strategies.

This data is not available widely, but rather has to be
obtained from the local authorities in a catchment.

UPGRADE
Growth and/or
development areas

Notes

UPGRADE
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Infrastructure that currently delivers the service
The biggest challenge in assessing the provision of resources and accessible land for recreation and cultural activities is mapping the
current provision of those opportunities across the landscape catchment and to examine the way that these opportunities were
accessed and managed.
Open spaces, green spaces and blue spaces
Accessible green spaces and blue spaces offer many benefits to people who live near them and visit them, to the places they are set in and to the nature that
they host. They are the natural places closest to where people live.
Information
Nature reserves

Access/use



Notes

Source

National Nature Reserves (NNR) are the best sites in
England for wildlife and/or geology. Almost all NNRs are
accessible and provide great opportunities for people to
experience nature.

This data is freely available to download from the Natural
England Open Data Portal
www.naturalengland.org.uk/publications/data/

Local Nature Reserves (LNR) are for both people and
wildlife. LNRs offer people special opportunities to study
or learn about nature or simply to enjoy it.
Access Land

Publically accessible
woodlands





People can access certain land across Britain without
having to use paths. This land is known as ‘open access
land’ or ‘access land’. Your right to access this land is
called the right, or freedom, to roam. Access land includes
mountain, moor, heath, down and registered common
land.

This data is freely available to download from the Natural
England Open Data Portal

Woodlands with public access can be mapped using data
from the Forestry Commission.

Free to download from Forestry Commission Open Data
website –

www.naturalengland.org.uk/publications/data/

http://www.forestry.gov.uk/forestry/infd-8g5btk
Public open spaces (parks
& gardens) & other visitor
attractions (open farms,
leisure parks)



Lakes & reservoirs



Designated Bathing
Waters

The English Heritage 'Register of Historic Parks and
Gardens of special historic interest in England', established
in 1983, currently identifies over 1,600 sites assessed to be
of national importance.

Parks and gardens data can be downloaded freely from the
English Heritage data download page –

Larger waterbodies are popular recreational resources
(blue spaces) for people wanting to do water sports,
angling, swimming etc. Plus the peripheral habitats are
also valuable recreational resources for land-based
recreation (bird watching, walking, photography, etc)

These can be mapped using a variety of free datasets
including the WFD lakes layer or the OS VectorMap Inland
Water polygon layer.

A bathing water is one where a large number of people
~100 people) are expected to bathe at any one time.

Free to download from EA Geostore www.geostore.com/environment-agency/

http://services.english-heritage.org.uk/NMRDataDownload/
Data about other visitor attractions can be found in the
local press and business directories

Sports facilities &
recreation grounds



The National Playing Field Association (NPFA) has
recommended that there should be a minimum of 2.4ha of
outdoor play space per 1000 population. These include all
outdoor sports facilities (with natural or artificial surfaces),
including tennis courts, bowling greens, sports pitches,
golf courses, athletics tracks, school and other institutional
playing fields, and other outdoor sports areas.

Can be mapped using commercial products such as OS
MasterMap or OS Points of Interest, but can also be derived
freely from various sources, including the OS Open Data
products Strategi, VectorMap, Gazeteer and they can be
obtained from OS basemaps.

Accessible heritage sites



Many World Heritage Sites/Landscapes and Scheduled
Ancient Monuments (SAMs) have public access.

SAM and WHS data can be downloaded freely from the
English Heritage data download page –
http://services.english-heritage.org.uk/NMRDataDownload/

Urban areas



Urban areas themselves are key recreational spaces.

Can be mapped using commercial products such as OS
MasterMap or OS Points of Interest, but can also be derived
freely from various sources, including the OS Open Data
products Strategi, VectorMap, Gazeteer and they can be
obtained from OS basemaps.

Linear features
Information
Public Rights of Way
(PROW)

Cycle routes & long
distance paths

Access/use





Notes

Source

These include footpaths, permissive paths & bridle paths.
These can be mapped from OS 25k/50k basemaps, but
there may be data available from OS or Local Authorities
who are responsible for their upkeep

Much of this data is freely available to download from the
Natural England Open Data Portal

Very important elements of recreational infrastructure.

This data is freely available to download from the Natural
England Open Data Portal

www.naturalengland.org.uk/publications/data/
Can also be derived freely the OS Open Data products
VectorMap from the commercial OS MasterMap or OS
basemaps.

www.naturalengland.org.uk/publications/data/
Minor roads, tracks and
paths



Very important elements of recreational infrastructure. Can
be derived from OS MasterMap and/or OS VectorMap/OS
Strategi. Works particularly well in urban areas where most
tracks and paths are accessible.
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Point attractions
Information
Car parks
(with or without other
associated facilities)

Access/use



Notes

Source

Very important elements of recreational infrastructure.

Can be mapped using commercial products such as OS
Points of Interest or digitised from OS basemaps.
http://www.ordnancesurvey.co.uk/business-andgovernment/products/points-of-interest.html

Accommodation



Very important elements of recreational infrastructure.

Can be mapped using commercial products such as OS
Points of Interest or using local business directories.

Heritage/historical
interest attractions



Very important elements of recreational infrastructure.

Can be mapped using commercial products such as OS
Points of Interest or using local business directories.

Assessing the provision of the service
Once all of these elements are mapped it is then possible to identify (using visual inspection or modelling approaches) where there
may be a deficiency in provision or an opportunity to enhance provision using one of the methods described above. This information
can be further supplemented with data on visitor numbers, financial considerations or visitor experiences reported when using the
resources.
It should be noted that environmental health may affect the quality the recreational experiences of visitors to an area, but it is the
provision of recreational/leisure spaces to enhance the health, wellbeing and quality of life of the resident population of an area that is
assessed in this way.
There are some well-established standards that can be used to assess the level of provision of recreational open/green spaces for
recreational/leisure use and their capacity to accommodate/cater for additional population. These can be assessed using connectivity
analysis


Natural England Access to Greenspace Standard (ANGSt).



National Planning policy Framework Guidance.



Local Authority green Infrastructure Plans.

It is also possible to look at the importance of recreation and leisure to the local economy as an indication of where the key areas of
provision occur. This can be achieved using Census 2011 data from the Nomis website combined with Census Output Areas.

Identifying areas of opportunity for the enhancement of recreation & leisure
Only when the entire recreational infrastructure in the landscape has been mapped and the levels of provision assessed, can areas
where there may be an opportunity and/or priority for enhancing provision be identified.
The first step in enhancing the provision of recreational resources in a landscape is to improve the quality and increase the capacity of
the resources already in place – i.e. existing resources receive priority.
Opportunity areas for enhanced provision of recreational resources
Information
Increasing permeability

Access/use



Notes

Source

There is a need to increase the permeability of the rural or
urban landscape to the resident population. The need for
greenspace/open space capacity is associated with human
population.

Population centres can be identified using a variety of
datasets.

To identify priority areas for creating recreational
infrastructure we can place a 2,000m buffer around human
population centres identifies areas where access/
recreation should be considered. This can be done with a
cost weighted distance analysis or Euclidean distance
buffers.
Increasing access



Access to open/green spaces can be achieved by opening
up access to existing greenspaces or by creating more in
areas close to human population. Existing or proposed
green infrastructure within 500m of human population
centres may have greater potential for increased access.

Population centres and green infrastructure can be
identified using a variety of datasets already described.

Other priority or project
areas



Extra weighting given to the priority areas of other
organisations or locations where other projects or
initiatives are already underway.

This data is not available widely, but rather has to be
obtained from the local authorities in a catchment.

This should include Local Authority green infrastructure
and recreation priority areas and landscape-scale
designations such as National Parks, Areas of Outstanding
Natural Beauty and World Heritage Sites.
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Recreational resources enhancement opportunity mapping
Parameter

Opportunity Score

Notes

Increasing the
permeability of the
landscape

Is it an area within 2km of a
human population centre
(>50 properties)?

Areas in immediate proximity to existing communities (over 50 households) should
be identified to ensure that consideration of potential recreational opportunities
was included in any land management advice or interventions given in these
areas.

YES (1pt)

A 2,000m buffer on all significant population centres to highlight potential for
access to green infrastructure to be given due consideration in these areas as part
of an integrated intervention programme.

NO (0pt)

Increasing access to
existing green spaces

Is an existing or proposed
greenspace or blue space
within 500m of a human
population centre (>50
properties)?

Natural England recommend that people should have an accessible greenspace of
under 2 Ha in size within 300m of where they live (the Accessible Natural
Greenspace Standard: ANGSt) and the Woodland Trust has also developed the
Woodland Access Standard (WASt), which recommends that no person should live
more than 500m from at least one area of accessible woodland of at least 2Ha in
size.

YES (1pt)

In light of these recommendations we have identified all existing or proposed
green infrastructure within 500m of existing communities (over 50 households) as
having elevated potential of providing recreational resource to the population.

NO (0pt)

This should include rivers and other waterbodies, such as lake, coastal and
transitional waters.
Other priority or project
areas

Is there another priority area
for recreation already in
place?

A number of organisations and institutions have undertaken strategic exercises to
identify and map priority areas for the improvement of recreational access and
these priority areas should be recognised when catchment management
interventions are being considered in those areas.

YES (1pt each)

These areas, where they overlap represent an elevated probability of synergies
forming between initiatives and for interventions to be delivered and funded.

NO (0pt)

Excluded areas

Is there any reason why an
area of land cannot be used
as a recreational space?

In addition to the identification of priority areas for recreational infrastructure
development, there are also a number of considerations that may make it less
likely that this could be undertaken in a particular location.

YES (exclude)

These factors, which have already been discussed above and include the presence
of private land rights, human development, important historical features or highly
productive land on a particular site, can be excluded from the opportunity
identification process.

NO (0pt)

Synthesis

0-5 pt

Once each parameter has been mapped it can then be rasterised and reclassified
according to the risk criteria identified. A simple raster calculation can then be
undertaken to identify areas that score multiple points as a result of fulfilling a
number of the criteria.
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Identification of Multifunctional Ecosystem Services Areas
The final synthesis of these conceptual models/data exploration exercises is to combine them together to identify areas important
for the provision of multiple ecosystem services.


In each of the ESS sections each Y/N or H/M/L question that identify opportunity or priority areas for the enhancement of that
ecosystem service should be allocated scores of 0, 1, 2 or 3. These individual layers can then be combined to give an overall
semi-quantitative prioritisation or opportunity map for that service.



Locations where areas of high opportunity in the individual services coincide can be considered to be important targets for
measures to enhance the provision of multiple ecosystem services.

Through this Catchment Planning process we have built a comprehensive and robust evidence-base, which we can use to strategically
target catchment management advice and interventions within the catchment and tailor the measures proposed to each individual
situation and objective.
The individual ecosystem service prioritisation maps have been developed to target interventions designed to enhance the provision
of those services at a whole-catchment and, in several cases, at a much finer resolution. What is particularly interesting is that when
these strategic maps are overlaid it reveals that there are many multifunctional areas of land in the catchment that play a key role in
the delivery of multiple ecosystem services.
This combined ecosystem service provision map also allows us to identify sections of the catchment where these multifunctional areas
come into direct conflict with intensive agricultural production or other human activities and where their delivery may therefore be
compromised. However, it also shows that the resolution of these conflicts, through catchment management interventions designed to
improve ecosystem function could yield significant improvements in ecosystem service provision.
In addition, this map of multifunctional ecosystem service providing areas also allows us to identify areas which play a less significant
role in ecosystem service provision and which, therefore, are likely to support more intensive sustainable agricultural production while
posing less of a threat to the provision of those other services. By adopting this balanced approach, we can ensure that the delivery of
our catchment management programme achieves the greatest potential environmental benefit and enhancement of ecosystem service
provision without resulting in a net loss of food production from the catchment landscape.
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Sources
The development of this participatory ecosystem services visualisation framework has drawn on the expert judgement of around 120
key stakeholders and a huge number of additional sources of data, evidence and information –

Water Framework Directive
 Carvalho L, Bennion H, Darwell A, Gunn I, Lyle A, Monteith D and Wade M (2003) Physico-chemical conditions for supporting different
levels of biological quality for the Water Framework Directive for freshwaters. Report by the Environment Agency.
 UK Technical Advisory Group on the Water Framework Directive (2007) Recommendations on Surface Water Classification Schemes
for the purposes of the Water Framework Directive.
 Ellis J.E. (2007) Combining Multiple Quality Elements and Defining Spatial Rules for WFD Classification. Report by the Environment
Agency.

The Catchment Partnership Approach
 Environment Agency (2011) Extending the catchment-based approach: how the Environment Agency will support and assist others.
 Environment Agency (2012) Operational instruction 403-12: Water quality planning: identifying schemes for the PR14 National
Environment Programme.
 Laurence Smith, Dylan Bright and Alex Inman (2011) A model for piloting new approaches to catchment management in England and
Wales. DEFRA Report.
 The Rivers Trust (2012) DEFRA Strategic Evidence and Partnership Project.
 Waterton, C, et al (2011) Understanding and Acting within Loweswater: A Community Approach to Catchment Management. NonTechnical Summary (Research Summary) ESRC End of Award Report, RES-229-25-0008. Swindon:ESRC

Ecosystem Services & Payments for Ecosystem Services
 DEFRA (2007) An introductory guide to valuing ecosystem services.
 Eftec, Just Ecology and Turner R (2006), England’s Ecosystem Services: A preliminary assessment of three habitat types: broad leaved
woodland, the inter-tidal zone and fresh water wetland. English Nature Research Reports.
 Engel, S, Pagiola, S, Wunder, S, (2008) Designing payments for ecosystem services in theory and practice: an overview of the issues.
Ecological Economics 65.
 Westcountry Rivers Trust (2012) WATER Project Payments for Ecosystem Services Handbook.
 UK National Ecosystem Assessment (2011) The UK National Ecosystem Assessment Technical Report. UNEP-WCMC, Cambridge

Provision of Water Quality
 Cuttle, S.P. et al., (2007) An Inventory of Methods to Control Diffuse Water Pollution from Agriculture (DWPA): A User Manual. DEFRA
Report.
 Forestry Commission (2012) EWGS 7: Woodland Creation Grant – Grants and regulation guidance.
 Nisbet, T., Silgram, M., Shah, N., Morrow, K., and Broadmeadow, S. (2011) Woodland for Water: Woodland measures for meeting
Water Framework Directive objectives. Forest Research Monograph, 4, Forest Research, Surrey, 156pp.
 Broadmeadow, S., Nisbet, T., Silgram, M. and ., Morrow, K. (2009) Opportunity mapping for woodland creation to meet the objectives
of the Water Framework Directive. Final report to the Environment Agency and Forestry Commission, England, May 2009.
 Westcountry Rivers Trust (2012) National Environment Programme Catchment investigations: Crownhill Water Treatment Works.
 Willie Duncan, Robin Guthrie & Roger Owen (2006) The Development of Soluble Reactive Phosphorus Regulatory Values in UK Rivers.
SEPA Report for UK TAG.
 UK Government (2012) Water for Life
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Location-Specific (point-source) Issues
 DEFRA (2012) Statement of Obligations: Information for Water and Sewerage Undertakers and Regulators on Statutory Environmental
and Drinking Water Provisions Applicable to the Water Sector in England.
 Krueger T, Page T, Hubacek K, Smith L, Hiscock K. (2012) The role of expert opinion in environmental modelling. Environmental
Modelling & Software 36: 4-18.
 Krueger T, Quinton JN, Freer J, Macleod CJA, Bilotta GS, Brazier RE, Hawkins JMB, Haygarth PM. (2012) Comparing empirical models
for sediment and phosphorus transfer from soils to water at field and catchment scale under data uncertainty. European Journal of Soil
Science 63: 211-223.

Regulation of Water Resources
 Boorman, D.B, Hollis, J.M. and Lilley, A. (1995). Hydrology of Soil Types: a hydrologically-based classification of the soils of the UK.
Institute of Hydrology Report No.126, Wallingford, UK.
 Bullock and Acreman (2003) The role of wetlands in the hydrological cycle. Hydrology and Earth System Sciences 7 (3) 358-389.
 Environment Agency (2010) Working with natural processes to manage flood and coastal erosion risk.
 Environment Agency (2008) Delivery of Making Space for Water - The role of land use and land management in delivering flood risk
management. Final Report.
 Environment Agency (2012) Partnership Pays: An introduction to the future funding and management of flood and coastal erosion
management projects for developers and private investors.
 Forest Research (2010) Opportunity Mapping for Woodland to Reduce Flooding in the River Derwent, Cumbria.
 Holliday, K. (2009) Wetland Vision Technical Document: Overview and reporting of project philosophy and approach. Developing
priority maps for the England Wetland Vision.
 Lane, S. N. and Reaney, S. M. and Heathwaite, A. L. (2009) Representation of landscape hydrological connectivity using a
topographically driven surface flow index. Water Resources Research; 45.
 South West Water (2009) Water Resources Plan 2010-2035.
 Hume, C. (2008) Wetland Vision Technical Document: overview and reporting of project philosophy and technical approach. The
Wetland Vision Partnership.
 Wetland Ecosystem Research Group (2000) Tamar 2000 SUPPORT Project: Wetlands Phase I Report.
 Wetland Ecosystem Research Group (2000) Tamar 2000 SUPPORT Project: Wetlands Phase II Report.

Ecological Networks (Spaces for wildlife)
 DEFRA (2012) Biodiversity 2020: A strategy for England’s wildlife and ecosystem services.
 England Biodiversity Group (2011) Think BIG. How and why landscape-scale conservation benefits wildlife, people and the wider
economy (NE309).
 Lawton, J. and DEFRA (2010) Making Space for Nature: A review of England’s Wildlife Sites and Ecological Network.
 The South West Wildlife Trusts (2005) Rebuilding Biodiversity in the South West: Thriving Landscapes for Wildlife and People –
Technical manual.
 UK Government (2011) The Natural Choice: securing the value of nature.

Recreation & Culture
 Cornwall Council (2012) A green infrastructure strategy for Cornwall: a strategic framework.
 Dartmoor National Park Authority (2012) Dartmoor National Park Management Plan 2007-2012.
 Department for Communities and Local Government (2012) National Planning Policy Framework.
 Devon County Council (2011) Making Green Connections: Devon Green Infrastructure Strategy Main Report.
 Environment Agency (2009) Enjoying Water: A strategy for water-based recreation in the South West.
 Natural England (2010) Nature Nearby: Accessible Natural Greenspace Guidance.
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 Plymouth City Council (2010) Plymouth Green Infrastructure (GI) Delivery Plan.
 South Devon AONB (2009) South Devon Area of Outstanding Natural Beauty: Management Plan 2009-2014.
 Tamar Estuary Consultative Forum (2012) Draft Tamar Estuaries Management Plan.
 West Devon Borough Council (2006) West Devon Open Space, Sport and Recreation Study.
 Woodland Trust (2010) Space for people: targeting action for woodland access.

Carbon Sequestration
 ADAS (2009) Best Practice for Managing Soil Organic Matter in Agriculture Manual of Methods for Lowland Agriculture.
 Bradley, R.I. (2004) UK soil database for modelling soil carbon fluxes and land use for the national carbon dioxide inventory. Defra
Project: SP0511.
 DEFRA (2004) Final Project Report: To Develop a robust Indicator of Soil Organic matter Status.
 DEFRA (2010) To evaluate the potential of technologies for increasing carbon storage in soil to mitigate climate change. Sub-project A
of Defra Project SP1605: Studies to support future Soil Policy.
 Alonso, I., Weston, K., Gregg, R. and Morecroft, M. (2012) Carbon storage by habitat - Review of the evidence of the impacts of
management decisions and condition on carbon stores and sources. Natural England Research Reports, Number NERR043.
 Ostle, N. J., Levy, P. E., Evans, C. D. and Smith, P. (2009) UK landuse and soil carbon sequestration. Land Use Policy 26S; S274-S283.
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Participatory Ecosystem Services
Visualisation Framework
The Westcountry Rivers Trust, in collaboration with DEFRA and the Rivers Trust, has
developed a method for undertaking stakeholder-led spatial visualisation of ecosystem
services provisioning areas across a catchment landscape. During this participatory process,
stakeholders (1o, 2o and 3o) and technical specialists work with a broker/facilitator to collate
and scruitinise all of the data and evidence relating to environmental infrastructure and
ecosystem services provision for their area of interest.
Once the evidence has been evaluated, the partnership then works to develop a series of
conceptual models or ‘rules’ that can be used to define areas of the catchment most likely to
play a critical role in the provision of the different ecosystem services singly or in
combination. These priority areas are locations where a programme of measures may realise
the greatest enhancement in the provision of multiple ecosystem services.
Fundamentally this is a data visualisation and evidence exploration process that facilitates the
development of a shared vision and language in a catchment group. The Trust believes that
this approach could be of great utility to other partnerships engaged in DEFRA’s CatchmentBased Approach have therefore developed this manual to enable other organisations to
simply and effectively adopt it in their catchments if required.
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