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1. Prosiect SCCAN
1.1 Cyflwyniad
Cafodd prosiect SCCAN ei roi ar waith yn 2010. Ei nod oedd esgor ar system fapio’n
ymwneud â gwasanaethau ecosystemau – system a allai gynorthwyo pobl i ddefnyddio dull
rheoli ar lefel yr ecosystem wrth wneud penderfyniadau. Mae SCCAN yn dod â gwybodaeth
am amrywiaeth eang o wasanaethau ecosystemau ynghyd er mwyn galluogi’r defnyddwyr i
gloriannu a phennu blaenoriaethau ar gyfer y galwadau croes a roddir ar ein hadnoddau
naturiol. Y nod yw cynnig cymysgedd gwych o wasanaethau a bodloni anghenion y
gymdeithas tra’n cynnal cydnerthedd ecolegol a dewisiadau ar gyfer defnydd yn y dyfodol.
Mae’r adroddiad yn nodi cefndir y prosiect ac yn esbonio sut y gall mapio gwasanaethau
ecosystemau helpu i gyfarwyddo penderfyniadau sy’n pwyso a mesur galwadau’r
gymdeithas ac yn cynnal cydnerthedd ecolegol. Mae’n rhoi trosolwg o’r prosiect hyd yn hyn.
Yn ogystal ag ymdrin yn gryno â’r canlyniadau cenedlaethol, mae hefyd yn rhoi enghreifftiau
o sut y gellir defnyddio’r wybodaeth ar lefel ymarferol ym Mhen-y-bont ar Ogwr i gyfrannu at
y dasg o gynllunio seilwaith gwyrdd mewn ardaloedd gwledig a threfol.
Mae’r adroddiad yn trafod sut y gellir defnyddio gwybodaeth SCCAN i wella ein dealltwriaeth
o faterion hysbys a chyflwyno tystiolaeth a all gyfrannu at ddewisiadau’n ymwneud â
chynllunio cynaliadwy. Nodir enghreifftiau sy’n dangos sut y gellir ystyried senarios
gwahanol, a nodir dewisiadau amgen ar gyfer rheoli a datblygu tir mewn ffordd sy’n cyd-fynd
ag amcanion dull rheoli ar lefel yr ecosystem, sef gwarchod yr amgylchedd, sicrhau ei fod yn
cael ei ddefnyddio’n gynaliadwy a rhannu’r manteision.
Mae’r enghreifftiau a gyflwynir yn yr adroddiad hwn yn canolbwyntio ar ddull arbennig o
ddefnyddio’r wybodaeth. Ond gan fod SCCAN yn system hyblyg sy’n gweithio ar sawl
graddfa, mae ganddi lu o bosibiliadau eraill, yn cynnwys ei defnyddio wrth wneud
penderfyniadau’n lleol ac yn genedlaethol. Disgwylir i rai o’r posibiliadau hyn gael eu trafod
yn y dyfodol.
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1. The SCCAN Project
1.1 Introduction
The SCCAN project started in 2010 with the aim of delivering an ecosystem service
mapping system that could assist people in taking an ecosystems approach in their decision
making. SCCAN brings together information on a wide range of ecosystem services to allow
users to weigh up and set priorities for the many competing demands that are placed on our
natural resources. The aim is to provide the best mix of services, meeting societies needs
while maintaining ecological resilience and the options for future use.
This report sets out the background to the project and explains how mapping ecosystem
services can help to inform decision making which balances society’s demands and
maintains ecological resilience. It gives an overview of the project so far; as well as briefly
covering the national scale outputs, it gives examples of how the information can be used on
a practical level in Bridgend to inform the planning of green infrastructure in rural, urban and
peri-urban areas.
The report discusses how the SCCAN information can be used to both increase our
understanding of known issues, and to provide evidence to help inform sustainable planning
choices. Examples are presented which show how different scenarios can be considered,
setting out alternatives for the management and development of land in a way that is
compatible with the ecosystem approach objectives of protecting the environment, securing
its sustainable use and sharing the benefits.
The examples presented in this report focus on one particular application of the information.
But as SCCAN is a flexible system that works on a variety of scales, there are many other
potential uses, ranging from national to local decision making. It is anticipated that some of
these other uses will be explored in future stages of the project.
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1.2 Policy context:

The Ecosystem Approach, Green Infrastructure and Natural Resources
The concepts behind the ecosystem approach and green infrastructure set the context for
the SCCAN project. Both are briefly explained below.
The ecosystem approach emerged from the Rio Earth Summit as a way of taking a holistic
approach to the management of the environment. It stresses that we need to enable the
sustainable use of natural resources and the provision of ecosystem services. These
ecosystem services include the provision of food, timber, clean water, a stable climate,
resources for energy and industry, flood alleviation, crop pollination and recreational
opportunities. Natural resources are a key consideration for sustainable development and
provide opportunities for green growth sectors such as agriculture, manufacturing and
energy1.
The planning of Green Infrastructure is one of the ways in which the provision of ecosystem
services can be maintained whilst also allowing space for development. The European
Union has defined Green Infrastructure as:
“the network of natural and semi-natural areas, features and green spaces in rural and urban,
terrestrial, freshwater, coastal and marine areas, which together enhance ecosystem health and
resilience, contribute to biodiversity conservation and benefit human populations through the
2
maintenance and enhancement of ecosystem services”

One of the underlying principles of Green Infrastructure is that the same area of land can
often offer multiple benefits. By enhancing Green Infrastructure, valuable landscape features
can be maintained or created, which are not only valuable for biodiversity, but also
contribute to the delivery of ecosystem services. In addition, Green Infrastructure can
sometimes be a cost-effective alternative to grey infrastructure, for example when it comes
to flood protection tree planting can be a more effective solution than hard engineering
which also provides additional benefits in terms of biodiversity, landscape aesthetics and
recreation3.
The Green Infrastructure Pyramid below illustrates how our natural resources, or natural
capital, provide a range of ecosystem services which supports society, in the form of social
and human capital, and the economy, through contributions to manufactured and financial
capital:

1

Inclusive Green Growth, The Pathway to Sustainable Development, World Bank, 2012, Washington DC
2 Green Infrastructure Implementation and Efficiency
3
http://ec.europa.eu/environment/nature/ecosystems/index_en.htm
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1.3 SCCAN and the ecosystems approach agenda
The value of many of the groups of services shown in the pyramid above is often hidden and
so not considered in decisions. Decisions can be influenced by the value of Provisioning
Services, such as food or timber, being recognised and rewarded by the market, while the
value of Cultural or Supporting Services is less clear. While much work is being conducted
into the monetary valuation of these latter services, the approach we have taken is to use
spatial planning. Our aim has been to uncover the value of services, and the ecological
functions which lay behind them, by demonstrating their worth in terms of real situations, on
the ground.
The mapping of ecosystem services, such as is done in the SCCAN project, has an
important role to play in enabling sustainable decision making; it can be used to highlight the
importance of the natural environment, to give both developers and decision makers access
to information that shows the potential results of different decisions, and provides
information that can be used as a starting point for discussions with stakeholders.
The SCCAN project has been developed to contribute to all aspects of sustainable decision
making, but in line with the ecosystem approach stops short of trying to make the final
decision. Instead it provides a starting point that other types of information, such as
information from local stakeholders, can be fed into. SCCAN aims to encourage an
inclusive, deliberative process that stimulates discussions and moves away from ‘experts’
deciding outcomes in a top down manner.
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1.4 Governance for Sustainable Development
In seeking to get the value of ecosystem services recognised in decision making, an
important consideration is the governance framework surrounding these decisions. The UN
Ecosystem Approach sets out the principles for the ecosystems approach to sustainable
development, which aims to build social, economic and environmental aspects into decision
making.
These principles provide a framework for considering the various elements involved in
promoting sustainable governance. These are set out in the following diagram:

An important point to note in this framework is the stress on empowerment and inclusion.
These points are central to the deliberative governance approach taken by SCCAN as
explained in the next sections of this document.

1.5 A response to the ecosystem approach challenge
In 2010 started work on the SCCAN project; the aim of this project is to devise and identify a
pragmatic approach to mapping ecosystem services and natural resources in Wales, using
readily available environmental and socio economic data and building on existing scientific
knowledge. As far as possible, the work also incorporates the findings from other ecosystem
services modelling projects to deliver an ecosystem services mapping system that has been
tailor-made for Wales.
The SCCAN project has produced a spatial approach to ecosystem services which is based
around (but not exclusively limited to) four key factors which interact together in different
ways to produce different services. These key factors are:
1. the soil and underlying geology which supports the ecosystem service
2. the type of habitat and land cover (e.g. woodland or grassland)
3. the position and context of that habitat in the landscape (e.g. on a steep slope or a
valley bottom next to a river)
5

4. the management regime imposed upon the land (e.g. intensive, extensive or little
active management)
By bringing together data sources relating to these factors, as well as relevant socioeconomic information, the initial stages of the project developed a method for mapping a
range of services on an all Wales level. Some examples are shown on the next page.
Although this information is generally presented at a national scale, most of the layers are
highly detailed, with some using grid squares as small as 20 x 20 meter. This has provided
us with a data source that, as well as being useful at the national level, can provide a good
starting point for more local scale assessments. The work carried out in Bridgend, which is
presented in the next sections of this report, is an example of how this information can be
applied.
For the national scale mapping work a separate report was produced which sets out the
rationale behind the work as well as a detailed methodology. The report also gives
examples of additional maps, 5 examples of which are shown below. This report can be
accessed by following the link below:
http://www.ccw.gov.uk/landscape--wildlife/managing-land-and-sea/sustaining-ecosystemservices.aspx?lang=en

Examples of national level SCCAN maps, from the above report:
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2. Ecosystem services in Bridgend
Background to the Bridgend Study
The study in Bridgend was started with the aim of demonstrating some of the ways in which
outputs from the SCCAN project can be used to help inform the planning process. For the
study CCW has worked closely with staff from Bridgend County Borough Council, who were
keen to use the information to inform the development of their Supplementary Planning
Guidance on Green Infrastructure.

The study was split up into the following steps:
1.
2.
3.
4.

Analyse the current provision of ecosystem services in Bridgend
Identify areas where there is potential for services to be enhanced
Produce data layers which show the correlation between different services
Identify case studies where the planning of green infrastructure could achieve
multiple benefits

Each of these steps is described below. The process used to create the maps shown here
and in the annexes is set out in more detail in Appendix 5.

Analysing current ecosystem service provision in Bridgend
The work in Bridgend CBC used the existing national ecosystem service maps, briefly
described on page 6, as a starting point. During the first stage of the project these maps
were refined for the Bridgend area using both local knowledge and additional local datasets.
A number of new services were also mapped.
The table below outlines the services that were mapped during the initial stage of the
project. The next few pages provide some examples of the work, but the full range of maps
can be found in the appendixes.
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Table 6 Ecosystem Service provision layers for Bridgend County
Millennium Ecosystem Assessment Ecosystem
Framework
Typology
Regulating

Service Bridgend Context

Climate Regulation

Carbon Storage in Soils
Carbon Storage in Vegetation

Water Regulation
Erosion Regulation

Areas potentially contributing to surface water
regulation
Areas potentially vulnerable to erosion

Water Purification

Areas potentially contributing to water filtration

Pollination

Areas providing a pollination resource

Natural Hazard
Regulation

Areas potentially contributing to coastal and
riverine flooding

Food

Agricultural Intensity

Fibre/ Timber

Current Fibre Resource, including timber

Energy

Renewable Energy Provision

Clean Water

Clean Water Provision

Recreation

Recreation Resource

Cultural Heritage

Historically Significant Areas

Aesthetic Value

Aesthetic Value

Provisioning

Cultural

With the more urban focus of this study it was decided that in order to get an accurate
picture of ecosystem services provision a dataset showing the habitat coverage of urban
gardens was a key data requirements as gardens have an important role to play in the
provision of a number of services such as water regulation.
Information on the vegetation coverage of urban gardens is however not easily available. To
overcome this issue a special garden dataset was created; remote sensing technologies
were used to assess the level of naturalness of gardens in Bridgend, ranging from gardens
that have been decked to gardens that have a good proportion of trees and scrubs.
Whilst this data set should only be used as a proxy for habitat cover it has helped to create a
more accurate picture of ecosystem service provision in urban areas. In earlier phases of
the SCCAN project urban areas were largely treated as urban sealed surfaces in the data
models and therefore of little significance for ecosystem service provision. But by including
the urban garden layer, as demonstrated in the map below, a more nuanced picture
emerges; whereas most of Bridgend would have fallen in the low value category on the
original maps, some areas are now emerging as being of high importance.
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Map 1 highlighting the potential of vegetation within private gardens to provide carbon
storage
By bringing in the garden layer and other local datasets a series of refined ecosystem
service GIS layers were produced which formed the evidence base for later stages of the
project.

Examples of Bridgend Maps
Below are some examples of these maps.
The full range of maps can be found in the appendices, whilst the methodology used to
create these maps is described in more detail in Annex 5.
A technical document which details the assumptions made to create the maps is available
on request.
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3 Enhancing ecosystem services
The ecosystem service maps created in step 1 above were used as a starting point for step
2, which focussed on identifying areas where services could be enhanced, where services
can be delivered in better ways or where there are potential clashes between different
services.
During this step the Bridgend ecosystem service maps were combined with information on
habitat connectivity. These connectivity maps were created as part of a separate CCW
project. Ensuring habitats are connected can have a positive impact on biodiversity; as
patches of native habitats become smaller, they become more vulnerable to the influence of
external factors. By ensuring habitats are part of a larger network, some of these effects
can be mitigated.
Opportunity layers were created for a number of ecosystem services that show the areas
where positive management action is highly likely to enhance ecosystem service provision.
These were then combined with data on habitat connectivity with the aim of identifying areas
where multiple benefits can be achieved, both in terms of enhancing habitat resilience and
increasing the provision of ecosystem services.
Table 5, on the next page, lists the services and habitats for which opportunity maps were
created. Examples of some of these maps can be found on the next few pages, as well as a
brief outline of the assumptions made to create these maps.
The more detailed methodology for all layers can be found in Annex 5.
The full range of opportunity maps can be found in Annex 3
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Table 5: Opportunity layers and assumptions made (full detail in annex 5)
Ecosystem
opportunity

serviceGreatest potential for service enhancement

Soil Carbon

Degraded peat based soils which are currently managed
intensely or degraded bogs soils which are heavily drained

Vegetation Carbon

Areas within the woodland network which are not planted

Water Regulation

Areas upstream of urban settlements on steep slopes where
habitats could be restored to help regulate water (e.g. woodland /
heathland and hedges)

Pollination

Areas where there is little existing evidence of flowering plants

Recreation

Areas 300m from an open space or footpaths where there is a
high population density [data is at different scale]

Woodland network

Previously wooded land near to existing woodlands

Wetland network

Flat areas adjacent to existing wetland or rivers, on land with less
nutrient burden

Grassland network

Areas with less of a nutrient burden near existing grassland (e.g.
older pasture which can easily revert)

Heathland network

Areas adjacent to existing heath lands that are not too heavily
managed and therefore are likely to have an appropriate soil
nutrient budget
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Examples of opportunity maps

Map 2 Opportunities for enhancing water regulation

The water regulation enhancement layer, shown above, highlights upstream areas where
there is potential for improving the ability of the environment to regulate the flow of surface
water. This opportunity map was created using data on habitats, ecological networks, slope
and watersheds. The Environment Agency’s dataset ‘Areas susceptible to surface water
flooding’ has been added to provide context and to highlight areas that are prone to flooding.
The dark brown shows areas where intervention is likely to produce the best results.
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The recreation opportunities map below identifies areas where there is sufficient green
space availability (in red) and areas where there is opportunity to enhance the availability of
recreation space (in blue). The blue areas have a deficit in terms of the amount of recreation
resource available per 1000 people. To create this map CCW’s guidelines on access to
green space were applied, which specify that there should be a minimum of 0.25ha green
space per 1000 people and that no person should live further than 300m metres from an
open space (CCW, 2010).
Map 3: Potential opportunity areas for recreation enhancement
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Some examples of ecological network opportunity maps are shown below. The first map
below (Figure 9) is a woodland network opportunity map, which shows the areas where
expanding the woodland network is likely to have the biggest impact on the habitat
connectivity of woodlands (shown in light green on the map below). This map was created
using draft Phase 1 habitat data and shows that there are areas of opportunity within the
town of Bridgend where further broadleaved and mixed woodland creation could enhance
the ecological connectivity of woodlands between rural and urban areas.

Map 4 Woodland opportunities at the urban-rural fringe
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Figure 10 is a similar map for grassland connectivity. Semi-natural grasslands are important
in terms of a number of services such as biodiversity and pollination. The map shows the
existing core network in brown and highlights areas where expanding the network could
result in the greatest improvement in connectivity in orange. The areas where there is some
potential for improvement are highlighted in the lighter shade of orange.

Map 5 Grassland opportunities within Bridgend County Borough
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4 How this information can be used
Bringing together information on a range of services that are either currently being provided
or could potentially be provided by an area of land, can help decision makers explore
different options. The layers can for example be combined to highlight the potential of an
area to provide particular services. If the services are compatible, solutions may be sought
that maximise the number of benefits that can be derived from an area. If some of the
services are incompatible, the information can be used as a starting point for a discussion
on which trade-offs between services are acceptable and which are not.

The figure above sets out a framework for the modelling of ecosystem services, which has
been used in this study. Whilst analysing the environmental “building blocks” and the
subsequent mapping of ecosystem services can be useful to establish baseline information
on ecosystem services, it is other outputs, such as mapping opportunities for service
enhancement, identifying areas that are crucial for a range of services, analysing trade-offs
and exploring different scenarios, that have a more direct application to the planning
process.
An potential example of how the opportunities layers could be applied in a planning situation
is demonstrated in the maps on the next few pages which show some exploratory mapping
on an industrial park. The area in the middle of the park is currently undeveloped. By
combining information on the services that the area provides and could potentially provide,
decision makers could, in future, make an informed choice about the best use of the site as
well as be even better informed of the implications of different development options.
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Bridgend Industrial Estate : Sept 2012

Map 6 Woodland Opportunities
The first maps (map 6) shows the role the site plays within the wider woodland network.
Whilst the site may appear to simply be an overgrown area with trees around the edges, it
becomes clear when looking at the wider context that it is actually part of a much larger
network that connects the woodland network throughout Bridgend. It also shows that the site
is a relatively large node within this part of the network and that there is an option to connect
this area up with a larger wooded area to the east which could increase the network’s
resilience.
Map 7 on the next page shows areas that potentially play an important role in the regulation
of surface water (the darker the colour, the greater the potential importance of the area).
The development site on the edge of the estate is highlighted as an area that has a
potentially significant role in the regulation of surface water. The map also shows that this is
one of only a few areas around the estate that makes a large contribution to surface water
regulation.
The next map (map 8) shows the recreation provision in the area around the industrial site.
It shows that apart from a few linear features, which may be cycling routes or footpaths, the
area currently has limited space of recreational interest.
By combining the information on these services, and others which have been mapped but
are not shown here, planners could, in future, decide on what the best use of the
undeveloped area is using information on all the services it provides.
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Map 7 Regulation of water run off

Bridgend Industrial Estate
Sept 2012

Bridgend Industrial Estate
Sept 2012

Map 8 Recreation Resource
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5. Multiple benefit ecosystem service layer
The modelling and mapping of multiple ecosystem services together produces information
that can enable decision makers to start looking at the interactions between different
ecosystem services, and can be used to inform work on green infrastructure. A multiple
service model can be used to identify areas where there are synergies between services or
where trade-offs need to be made. It can help to start answering questions such as, if one
service were maximised in an area, will this complement other existing services, or do
choices need to be made between services?
Creating a multiple-benefit layer, such as the one shown in figure 15, enables the
identification of target areas to investigate further. On this map the areas that are
represented by the darkest green provide the largest number of services, which suggests
that the green infrastructure already present in these areas may be important.
When using the map, it should be borne in mind that whilst this map is useful as a starting
point for identifying areas that are important for a range of services – and that are therefore
likely to be important in green infrastructure terms – the total number of services can only be
used as an indicator. An area that provides one service may be as important in benefit terms
as an area that provides 3 services, if for example the first area provides essential flood
protection for a settlement.

22

Map 9 MultiMulti-benefit ecosystem service provision bundle
bundle
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To inform the Supplementary Planning Guidance on Green Infrastructure, a map was
created which highlights the areas where there is potential to enhance ecosystem service
provision and habitat connectivity. This map, map 10, which is shown below was created by
combining the results of the 5 ecosystem service opportunity layers and the ecological
connectivity networks described in section 3. On the map, areas highlighted in dark green
have the greatest potential for service enhancement, whilst areas shown in lighter colours
have least potential for enhancement.
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Map 10 Ecosystem service opportunity areas
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6. Identification of case studies
Based on the information created in the steps described above, the final stage of the project
involved selecting a number of sites within Bridgend County that were listed for
development, but did not yet have planning consent, with the aim of identifying which
services are currently provided for the site and what enhancement opportunities are
available. An example is provided below for the Former Maesteg Washery site. The
ecosystem services the site is currently providing are outlined in map 11 below with the
opportunities for ecosystem service enhancement outlined in map 12.

Map 11 Ecosystem service provision within the Maesteg Washery site
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Map 12 Opportunities for ecosystem service enhancement within the Maesteg Washery site

By identifying the services that are currently being provided and understanding the
ecological opportunities available for the enhancement of an ecosystem service, it becomes
possible to analyse the trade-offs that need to be made under different scenarios or to
identify win-win situations. It may for example be possible to combine a new development
on the site with preserving or even improving ecosystem services by stipulating conditions in
the planning permission to keep a certain area of the current habitat in tact.
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7. Conclusion and Next Steps
The Bridgend project has demonstrated that SCCAN information can make a useful
contribution to the planning process and has the potential to benefit local authorities by
providing information which enables them to take a more holistic approach to decision
making.
Feedback from Bridgend County Borough Council suggests that, in addition to green
infrastructure planning, the SCCAN information could be useful for a wide range of uses
including development control and to inform the local development plan and community
strategies.
By helping to set out different scenarios for ecosystem service supply, SCCAN can also
provide a good starting point for engaging a wide range of stakeholders.
It should be borne in mind that the examples that are outlined in this report demonstrate only
one of the ways in which the information can be used. As the SCCAN project brings together
ecosystem service information on a range of scales -from national to local- its potential uses
are also varied and range from informing strategic national decision making to local decision
making. Exploring the use of the information at these different scales could be explored
further in the next stages of the project.
Many of the strong points of the SCCAN work are highlighted throughout the report, but of
particular importance for further work is that the system has a high degree of flexibility. As all
the assumptions that have been made to create the maps have been set out in a transparent
manner the information is easy to update. This may for example be considered when new
datasets becomes available, or we gain a greater understanding of the role habitats play in
providing a particular service.
With regards to further work, a potential weak point is that the maps are currently created on
demand which can be a time consuming process. But there is potential to automate some of
the models using existing software. This would enable end users to create maps, for
example considering the implication of a particular decision, by themselves. This would
greatly improve the ease with which the information can be used.
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