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1. Introduction
1.1 What is Green Infrastructure?
Green Infrastructure (GI) is defined as a multifunctional network of natural and semi-natural features,
green spaces, green corridors, rivers and lakes that intersperse and connect places.
At the landscape scale, green infrastructure can comprise of entire ecosystems such as wetlands,
woodlands, heathlands and waterways. At a local scale, it might comprise of parks, fields, footpaths/
Public Rights of Way, cycle ways, common land, open access land, canals, allotments, cemeteries,
landscaped areas and gardens. At smaller scales, individual urban interventions such as street trees,
roadside verges, and green roofs can all contribute to green infrastructure networks.
When appropriately planned, designed and managed, green infrastructure has the potential to deliver
a wide range of benefits for people and wildlife. Planning for green infrastructure is increasingly being
seen as a smarter alternative to retrofitting and upgrading grey infrastructure (roads, sewerage, energy
etc.), but it also requires deliberate actions and approaches to the reshaping of our existing built
environment.

1.2 The Green Infrastructure Approach
A GI approach to land-use planning, design and management enables us to demand and deliver more
from the land in a sustainable way. By considering the wide range of functions that a GI asset can
provide simultaneously, GI can enhance the primary use of the land and unlock the greatest number
of benefits. At its heart, the aim of GI is to sustainably manage the many, often conflicting, pressures
for housing, industry, transport and travel, energy, agriculture, nature conservation, recreation and
aesthetics. Implementing GI is much more than traditional provision of green space such as parks and
gardens. Implementing a GI strategy is multi-facet and is designed with other environmental features
to deliver a wide range of benefits often called ecosystem services

1.3 Green Infrastructure Assessment
The purpose of this assessment is to guide and shape the planning and delivery of GI in
Carmarthenshire. It forms the baseline for a positive and proactive approach to the management and
enhancement of Carmarthenshire’s natural assets, in particular when associated with the level of
growth identified in the revised Local Development Plan (LDP).
This assessment will provide a mechanism to support the implementation of local planning policies on
GI, with the aim of promoting a GI approach to land-use planning, design and management, and
ensuring GI forms an integral and significant part of development and wider infrastructure proposals.

2. Understanding the Context - legislative and policy drivers
Wales has undergone a fundamental legislative and policy shift, with a strong emphasis on sustainable
development principles to secure the long-term well-being of Wales. These legislation present clear
pathway for Welsh Local Authorities (LA) to create a clear picture of natural resources, identify risks
to those resources and take advantage of the opportunities they provide in an efficient process that
ensures the right action is taken in the right place.

2.1 Well-being of Future Generations Act 2015
The Well-being of Future Generations (Wales) Act 2015 requires public bodies in Wales to improve
the economic, social, environmental and cultural well-being of Wales in accordance with the principle
of sustainable development. This means seeking to ensure that the needs of the present are met
without compromising the ability of future generations to meet their own needs.
The Act puts in place seven well-being goals, which public authorities must work towards to ensure
sustainable development:











A more equal Wales - A society that enables people to fulfil their potential no matter what
their background or circumstances
A Prosperous Wales - An innovative, productive and low carbon society which recognises the
limits of the global environment & uses resources efficiently and proportionately, and which
develops a skilled and well-educated population in an economy which generates wealth and
provides employment opportunities.
A resilient Wales - A nation which maintains and enhances a biodiverse natural environment
with healthy functioning ecosystems that support social, economic and ecological resilience and
the capacity to adapt to change (for example climate change).
A Healthier Wales - A society in which people’s physical and mental well-being is maximised
and in which choices and behaviours that benefit future health are understood.
A Wales of cohesive communities- Attractive, viable, safe and well-connected communities.
A globally responsible Wales - A nation which, when doing anything to improve the economic,
social, environmental and cultural well-being of Wales, takes account of whether doing such a
thing may make a positive contribution to global well-being.
A Wales of vibrant culture and Welsh Language - A society that promotes and protects
culture, heritage and the Welsh language, and which encourages people to participate in the arts,
sports and recreation.

Green infrastructure and the Well-being of Future Generations Act. Source Natural Resources Wales

2.2 Environment (Wales) Act 2016
The Environment (Wales) Act 2016 introduces the Sustainable Management of Natural Resources
(SNMR) and sets out a framework to achieve this as part of decision-making. The objective of the
SMNR is to maintain and enhance the resilience of ecosystems and the benefits they provide. The Act
requires us to set out the challenges our natural resources and ecosystems face and the opportunities
they can provide. This means looking at the ways we currently manage our natural resources and how
we can reduce the pressures on them. The Act also instils a duty on Welsh Government to produce
and implement a National Natural Resources Policy for the achievement of SMNR in Wales.
Sustainable management of natural resources is defined in the Environment Act as:
“using natural resources in a way and at a rate that maintains and enhances the resilience of ecosystems and
the benefits they provide. In doing so, meeting the needs of present generations of people without compromising
the ability of future generations to meet their needs, and contributing to the achievement of the well-being
goals in the Well-being of Future Generations Act.”
The principles of sustainable management of natural resources:

require us to think about the complex relationships between nature and people over the long
term.
help us to think about the benefits that we get from natural resources now and in the future,
recognising the ways they support our well-being.
encourage us to think about ways of making our ecosystems more resilient.

•
•
•

2.3 National Natural Resources Policy 2017
The focus of the NNRP is the sustainable management of Wales’ natural resources, to maximise
their contribution to achieving goals within the Well-being of Future Generations Act. The policy
sets out three National Priorities. These are:




Delivering nature-based solutions,
Increasing renewable energy and resource efficiency,
Taking a place-based approach

The State of Natural Resources Report shows that investment in our natural resources, in particular
in these areas deliver most in terms of both ecosystem resilience and benefits across all the wellbeing goals:

•
•
•
•
•

Increasing green infrastructure in and around urban areas;
Coastal zone management and adaptation;
Increased canopy cover and well located woodland, for example close to towns and cities where
it will have the greatest recreational and ecosystem service value;
Maintaining, enhancing and restoring floodplains and hydrological systems to reduce flood risk
and improve water quality and supply; and,
Restoration of our uplands and managing them for biodiversity, carbon, water, flood risk and
recreational benefits.

2.4 International Memorandum of Understanding on Nature Based Climate Action
Recognising the importance of the nature based approach as a key component of climate change action,
the Welsh Government initiated and is a founding signatory to the International Memorandum of
Understanding on Nature Based Climate Action.
As founding signatories to the international Nature Based Climate Action Memorandum of
Understanding, the Welsh Government has committed to:









promote investments in enhancing ecosystem resilience as part of the response to the need for
mitigation and adaptation;
look to natural or “green” infrastructure solutions to reduce climate risk and provide wider
ecosystem services whilst safeguarding biological diversity and ecosystem health;
the use of tools and assessments that promote the understanding of the wider value of biodiversity
and healthy ecosystems in addressing climate change and providing wider multiple benefits;
the development of tools to measure the benefits of integrated approaches to climate change
(including ecosystem services, safeguarding biological diversity, carbon sequestration, and wider
co‐ benefits that support increased resilience);
the need for enhanced technical and scientific cooperation and measurement in relation to
implementation; and,
foster closer links between ecosystem management, climate-change adaptation and sustainable
development.

2.5 Planning Act (Wales) 2016
The Planning Act Wales sets out a framework for sustainable development in accordance with the
Well-being of Future Generations Act, and has the purpose of ensuring that the development and use
of land contribute to improving the economic, social, environmental and cultural well-being of Wales.
The planning system is central to achieving sustainable development in Wales. It provides the legislative
and policy framework to manage the use and development of land in the public interest so that it
contributes positively to the achievement of the well-being goals.

2.6 Planning Policy Wales (PPW) – Edition 10
Planning Policy Wales (PPW) sets out the Welsh Government’s objectives for sustainable development
within Wales and a series of Technical Advice Notes (TANs) provide guidance to implementing PPW.
PPW 10 highlights the fundamental role of green infrastructure in shaping places and improving wellbeing, by providing multiple functions and benefits for social, economic and environmental resilience.
It states that planning authorities should adopt a strategic and proactive approach to green
infrastructure, which should be fully integrated into Local Development Plans.

2.7 Active Travel (Wales) Act 2013
The Active Travel (Wales) Act makes walking and cycling the preferred option for shorter journeys,
particularly everyday journeys, such as to and from a workplace or education establishment, or in
order to access health, leisure or other services or facilities. The Active Travel Act requires local
authorities to produce Integrated Network Maps, identifying the walking and cycling routes required
to create fully integrated networks for walking and cycling to access work, education, services and
facilities.
The planning system has an important role to play in promoting and supporting the delivery of the
Active Travel Act and creating the right environments and infrastructure to make it easier for people
to walk and cycle, including new and improved routes and related facilities.

2.8 Countryside and Rights of Way Act 2000
The Countryside and Rights of Way (CRoW) Act 2000 introduced new provisions to modernise
Public Rights of Way management and create a new Statutory Right on Foot to certain types of open
land. It followed a study of the economic, environmental and social benefits and costs of different
approaches for improving access to open countryside. The Open Access Land designation to land
such as mountain, moor heath, down and registered common has expanded public access
opportunities to Green Infrastructure at the landscape scale.
As part of the CROW Act a duty was placed on all Local Authorities to develop and publish a Rights
of Way Improvement Plan (ROWIP). The ROWIP is a 10 year strategic plan by which local

authorities identify, prioritise and plan for improvements to their local rights of way network
considering the particular needs of less able people. This assists the Authority in meeting its
statutory obligations under relevant access legislation as well as contributing to the achievement of
the well-being goals. It also requires the appointment of Local Access Forum to advise local
authorities and others on the improvement of public access to land for open air recreation and the
enjoyment of the area.

3. Key Issues and Drivers
3.1 Context of Carmarthenshire
Carmarthenshire is the third largest county in Wales, covering some 2,365 square kilometres, which
represents 11.5% of the total land mass of Wales. Carmarthenshire is a county of contrasts. The
agricultural economy and rural landscape is juxtaposed with the urban and industrial south-eastern
area. Within the LDP area, the former coal, steel and other heavy industries have left their
environmental legacy and now the County is diversifying into a modern economy inclusive of light
engineering, new technological and service industries together with other business enterprises.
Carmarthenshire has a rich natural and cultural environment, characterised by magnificent coastlines,
quiet estuaries, steep wooded valleys and rugged uplands. Throughout the County there is a
patchwork of woodland and fields, bounded by hedgerows. The coastal and estuarine environments
are rich in species, some of which are of considerable conservation importance.
There are 12 internationally important sites for nature conservation that lie wholly or partially within
Carmarthenshire, as well as four National Nature Reserves (NNR) and 81 Sites of Special Scientific
Interest (SSSIs) and 6 Local Nature Reserves (LNRs).
The natural beauty of the county also fosters a vibrant tourism and recreation industry. It is therefore
important that such features are protected, as they are fundamental to the physical, economic and
spiritual well-being of Carmarthenshire’s visitors and residents.

3.2 Natural Resources Wales Area Statements for South West Wales
Under the Environment (Wales) Act 2016, Natural Resources Wales have a duty to produce Area
Statements with the aim of informing ‘place based’ action. Areas statements bring together data,
information and ways of engaging others to help understand the state and trends of natural resources
of specific areas, the pressures on them and their benefits. Area Statements also use evidence to
consider the relevance of the National Resources Policy priorities in an area. Area statements provide
an evidence base for Local Development Plans, as well as feeding in to Public Service Board Well-being
Plans.

The Area Statement for the South West Area is currently being written. In order to build an evidence
base and to identify the challenges and priorities that are locally important in the South West area,
NRW have used expert knowledge, information from the State of Natural Resources Report
(SoNaRR) and Well-being Assessments and Plans, and priorities emerging through the Public Service
Boards. This information has been collated and the following emerging themes have been identified:
Health Inequalities
• Urban air pollution (road emissions and industry)
• Ensuring accessible greenspaces for all
• Creating recreation opportunities to improve mental and physical health
• Ensuring healthy ecosystems (e.g. bathing waters)

Rural land management
• Agricultural diffuse and point source pollution to water and air
• Establishing land management on special sites
• Forestry management
• Reducing rural environment crime

Declining Biodiversity
• Protecting and enhancing habitats and species
• Improving habitat and species connectivity
• Connecting our communities to nature

A Changing Climate
• Considering our global impact
• Appropriate coastal management and planning
• Community based actions

3.3 Carmarthenshire’s Well-being Plan and objectives
In the Well-being of Future Generations Act, ‘sustainable development’ means the process of
improving the economic, social, environmental and cultural well-being of Wales by taking action, in
accordance with the sustainable development principles, aimed at achieving the well-being goals. The
well-being goals set a shared vision for Wales for the public bodies in the Act to work towards. For
Wales to be sustainable it is important that all four aspects of well-being are improved. They are all
equally important. Each public body listed in the Act must work to improve the economic, social,
environmental and cultural well-being of Wales, set well-being objectives to maximise their
contribution towards the goals and take steps towards meeting those objectives.
Public Service Boards
Each public body has a responsibility to take all responsible steps to meet their Well-being objectives.
In addition, the Act establishes Public Service Boards (PSB’s) for each local authority area in Wales.
Each PSB has the responsibility of improving the economic, social, environmental and cultural wellbeing of its area by working to achieve the well-being goals by setting objectives.
Carmarthenshire have set the following well-being objectives in order to achieve Wales’ wellbeing
goals:

Carmarthenshire Well-being Objectives

Carmarthenshire’s well-being plan sets out the
county’s well-being objectives. Accessible here:
http://www.thecarmarthenshirewewant.wales/

Through engagement activities, Carmarthenshire’s PSB has identified short, medium and long term
actions in order to deliver against the well-being objectives. The following objectives are of
relevance to GI:


Climate Change and Environmental Risk Assessment
Undertake a climate change and environmental risk assessment for Carmarthenshire in order
to develop clear and defined actions that can be taken by individuals, communities and
organisations.



Social and green solutions for health
Social prescribing is recognised as a means for professionals to signpost people to local,
nonclinical community support services rather than prescribe medication or a Service
Intervention. The PSB will build on the findings of a pilot project in Llanelli, as well as practice
and evidence from elsewhere, to establish access to these opportunities across the County.



Nature connectedness
With strong links to the action around social and green solutions for health, the PSB will identify
new and existing natural spaces that can be used to enhance nature connectedness. The PSB
will promote these spaces and educate an understanding of the importance of and a love for
nature.

3.4 LDP Issues
As part of the preparation of the Revised LDP, a
number of engagement events were undertaken in
order to identify locally relevant issues that could be
addressed through land use planning. A list of 33 issues
were generated, covering a range of topics (Appendix
1). Key topics from this consultation are shown in the
following word cloud.

3.5 Key GI Themes
A GI Strategy provides the opportunity to create a coordinated response to a number of the issues
discussed in these sections. The issues have been priorities into six key GI themes. These priorities
are reflected in the GI Vision for Carmarthenshire:

4. The value and importance of GI
GI is a simple and effective way to alleviate multiple social, economic and
environmental challenges whilst complementing existing urban infrastructure. At
its best, GI can be designed to maximise the benefit of what nature provides us,
reducing the need for expensive technology and grey infrastructure. It can
significantly reducing costs for individuals, businesses and public bodies whilst
enhancing the quality of life and health of residents, workers and visitors. GI
benefits have been proven through peer reviewed studies throughout Wales, the
UK and internationally. These have been summarised in detail by the Wildlife
Trust Wales1 and Forest Research2 but are discussed in the below sections.
The following sections discuss the benefits that can be provided by GI against
each of the key themes:
Sense of Place
GI can make a positive contribution to improving quality and sense of place.
Provision of high quality and well-maintained green space can have a positive
effect on local activities and businesses, and improve the image of areas, and the
confidence of local inhabitants and potential investors. Multifunctional GI, close
to places where people live and work has been shown to be strategically
important for quality of life3. GI benefits such as biodiversity have also been shown
to be intrinsically linked to both linguistic and cultural diversity4, with indigenous
languages having unique words and phrases for the natural world.
Health and Well-being
Research has found that spending time in and around nature provides protection
against a range of diseases, including depression, diabetes, obesity, ADHD,
cardiovascular disease and cancer, due to nature’s ability to enhance the
functioning of the body’s immune system 5. Other research has shown that people
are more active if they live within attractive and inspiring natural environments6
GI can also have a positive influence on air quality in a number of ways; through
direct absorption of air pollutants and interception of particles onto leaf surfaces,
by lowering air temperatures through transpiration which can reduce the
formation of ozone, and through the direct production of oxygen during
photosynthesis.
Empirical evidence for the link between GI and health and well-being is
overwhelming. Research has shown that:
 People who moved to live in areas with high greenspace experienced an
immediate improvement in their mental health, that was shown to be
sustained for at least three years7
 People living near green spaces experienced fewer mental and physical health
problems than those in more built up areas8
 People who live furthest from public parks are 27% more likely to be
overweight or obese compared to those living near parks9
 Asthma rates among children fell by 25% for every extra 343 trees per square
kilometre in the places where they lived10
 Between 90 and 94% of people who took part in green exercise reported
better mental and physical health11, with research also showing that physical

activity in green environments has greater psychological and physiological benefits than physical
activity in other settings12.
Biodiversity
One of the primary drivers of habitats and species loss is unsustainable land
use. For example, over a three year period some 11,000 amenity trees were
lost as a result of increased development pressures13. However, the
protection of existing and provision of new or improved habitats through GI
can provide important refuges for wildlife. For example:
 Urban forests can act as refuges for threatened bird species in urban
areas14
 Green roofs can increase biodiversity by providing habitat for
invertebrate, bird and rare plant species15
 Urban mammal occurrences in gardens have been found to increase with
the availability of nearby green infrastructure.16
GI can also improve connectivity between existing areas of nature, reducing
habitat fragmentation and loss and increasing ecological resilience. Linear GI
features have been shown to benefit the movement of some UK species17.
The use sustainable urban drainage systems can improve water quality and
thereby improve the diversity of species such as dragonflies and molluscs
downstream of the water quality enhancement site18. Even small green
patches have a potential to benefit movement of biodiversity. Well-managed
roundabouts and road verges support a wide variety of plants and insects,
especially if they are not too intensively mown and are planted with suitable
plants and trees19.
Climate Change and Sustainability
It is important to recognise how land in both urban and rural areas can
reduce or increase the rate of carbon emissions and flooding. GI can play a
vital part in efforts to combat, mitigate and adapt to climate change, and will
play an increasingly important role in climate-proofing welsh towns and cities.
Increasing the green cover of our towns and cities can provide a number of
benefits towards tackling climate change:
 Carbon sequestration and storage
GI can extract greenhouse gases from the atmosphere. UK forests remove
approximately 4 million tonnes of carbon from the atmosphere every year,
which is equivalent to 14.8 million tonnes of carbon dioxide20. Small scale GI
interventions can also contribute to carbon sequestration, with a study showing
that 10 pots of Bayhop flowers could process 1.3 kilograms of carbon dioxide
per day21. GI also stores carbon dioxide, as demonstrated by a study in
Leicester, which reported that the average amount of carbon stored within GI
across the city was 31.6 tonnes per hectare, 7.6 tonnes of which were stored
in private gardens alone22.
 Heat amelioration
Depending on location, type and extent, GI can provide shade, cooling and wind
interception. Research in Greater Manchester suggested that increasing the
area of GI by 10% in areas with GI deficiencies could result in a cooling effect

of up to 2.5˚C23. Open spaces with higher area of trees have been shown to
have lower temperatures than those with fewer trees, due to shading from
heat and UV radiation24.
 Improving air and water quality
GI can mitigate risks such as climate change-induced reductions in air and
water quality. The urban heat island effect has been attributed to the
temperature dependent formation of pollutants such as volatile organic
compounds (VOCs) and ozone, increasing levels by approximately 12%25.
Research in Wrexham showed that local trees removed 60 tonnes of air
pollution each year (which equated to a £700,000 per year saving for the
NHS)26. Woodland and floodplain habitats have been shown to improve
water quality, by removing sediments, pesticides, nutrients and heavy metals
from water courses272829.
 Reducing flood risk
GI can increase the water retention capacity of the environment, which can
mitigate against both droughts and flooding. A study in Wrexham found that
trees intercepted 27 million litres of rainfall per year30. Green roofs have also
been shown to retain up to 87% of rainwater31.
Social Cohesion
High quality green spaces can have hugely positive impacts on key social
indicators. For example, the addition of street trees and accessible, high quality
greenspace have been shown to make neighbourhoods more attractive,
relaxing, comfortable and welcoming places3233. GI can also help to increase
levels of social interaction and integration, engaging individuals from different
social groupings that may not usually interact and providing a sense of
community34.
Research has shown that 83% more people engaged in social activity in green
spaces as opposed to more grey or urbanised settings35. In one study,
greenspace in a housing complex was shown to increase social activity and
instil a sense of community, with people knowing more about their neighbours
and feeling more helped and supported36.
GI has also been attributed to reducing crime levels in areas, as green spaces
are often more highly used and surveilled37. Social ties can be stronger in
greener communities and overall reported domestic violence levels, as well as
burgulary and general crime levels have been shown to be significantly lower in
residences near natural spaces38.
Economy
Protecting and investing in GI can support economic success and sustainable
growth. GI and the natural environment underpins our economy, providing an
vast number of products and services which are worth billions of pounds to
local, regional and national economies39.
 Health and welfare benefits
Good quality, accessible green space and infrastructure can provide many
potential health and wellbeing benefits, which in turn can have positive economic
effects. UK green spaces have been shown to be worth at least £30 billion a year
in health and welfare benefits40. A further £21 billion a year could be saved if

everyone had access to green spaces41. The health benefits of living with a view
of green space are worth up to £300 per person per year.
 Increasing property prices
Research has shown that UK property values could increase by up to 34% as a
result of investment in GI. A case study by the Forestry Commission42 found that
property values were enhanced in areas surrounding a community woodland in
Merseyside, and that it had also stimulated new development worth £75 million.
GI can also help developers increase viability of sites by utilising the multifunctionality of GI assets, such as combining open space with sustainable drainage
and biodiversity requirements.
 Increased economic activity
Although the majority of GI is freely accessible, attracting visitors to an areas can
result in increased trade to local businesses and associated jobs. It has been
estimated that in Bruges, GI has contributed €5.6m to the local economy over a
20 year period43. In the UK, the regeneration of Glasgow Green was shown to
result in almost double the initial £15m investment in visitor spending and also
created 35 new full time jobs44. In Wales, the Wales Coastal Path has attracted
nearly three million visitors and was worth an estimated £16m to the Welsh
economy between 2011 and 201245
 Productivity and job satisfaction
Workers who can see a green environment from their desks experience 23%
less time off sick than those that have an entirely urban view

5. Aims and Objectives
5.1 Aims
The primary aim of the GI assessment is to support the delivery of the LDP and to identify how a GI
strategy can be used to contribute to addressing some of Carmarthenshire’s key issues, as identified
in Section 3.
Investment in GI can contribute towards the County’s ongoing economic, social and environmental
success by:






Improving health and well-being
Protecting and enhancing biodiversity and access to nature
Strengthening landscape character and sense of place
Adapting to, and mitigating the effects of climate change
Supporting sustainable economic development and growth

5.2 Objectives
The objectives of a GI strategy for Carmarthenshire will be two-fold:

To protect
Carmarthenshire's
existing GI assets
by:
To encourage the
enhancement of GI
assets by:

•a) Identifying GI assets and functions that contribute to each of the GI
themes
•b) Mapping the baseline of GI assets and functions across Carmarthenshire
•c) Protecting assets and functions through LDP policy

•d) Identifying areas of need, based on baseline mapping
•e) Identifying and providing guidance on ways in which GI can be
improved and enhanced, depending on need

This GI Assessment will address objectives a) and b). Further objectives will be addressed based on
the outcomes of this initial GI assessment.

6. Protection of Existing Assets
6.1 Identifying GI assets and functions (Objective a)
Green Infrastructure Assets
GI assets range from country parks lakes and woodlands to urban interventions such as green roofs
and street trees. They can be specific sites at the local level or broader environmental features at the
landscape scale within and between rural and urban areas such as wetlands, moors and mountain
ranges. The Landscape Institute defines GI assets as:
“a network of natural and semi-natural features, green spaces, rivers and lakes that intersperse and connect
by villages towns and cities. Individually these elements are GI assets, and the roles that these assets play are
GI functions. When appropriately planned, designed and managed, the assets and functions have the potential
to deliver a wide range of benefits - from providing sustainable transport links to mitigating and adapting the
effects of climate change.”46
GI Asset types have been identified within the study area, some of which are outlined briefly below.
A more detailed typology can be found in Appendix 2.

Green Infrastructure Functions
GI functions are the roles that assets can play if planned, designed and managed in a way that is sensitive
to, and includes provision for, natural features and ecosystem services. They may have obvious primary
functions, but each asset can perform different functions simultaneously – a concept known as
multifunctionality. For example, woodland contributes to climate change mitigation by absorbing and
storing carbon dioxide as well as providing aesthetic, recreational and wildlife functions. Public open
spaces have the potential to be multifunctional if opportunities for providing natural areas as well as
formal play/sports facilities are maximised. Public spaces could areas provide temporary flood relief,
where they have streams running through or adjacent to them or designed in to the space as
Sustainable Urban Drainage Schemes (SUDS). However, in some cases, it may not be appropriate for
an individual asset to be fully multifunctional, for example a wildlife site that is designated for its ground
nesting birds should not necessarily be fully accessible as that is likely to be detrimental to its primary
function.
Appendix 3 identifies which functions can be delivered by each of the identified GI assets. It should be
noted that the functions delivered by each asset will be different depending on a number of factors
and so this table is indicative and not exhaustive.
Underpinning the multiple functions that GI assets perform is the concept of ecosystem services.
Ecosystem services are defined as the benefits provided by GI that contribute to making life both
possible and worth living (e.g. clean air, water, food and materials). They include:

GI Functions that can deliver GI themes
The list of functions which GI provides could be very long, however this can be simplified by grouping
the functions which are similar and provide broadly the same benefits. With this in mind, the table
below shows similar functions grouped according to delivery against our 6 GI themes.
GI Theme
Health and well-being
Biodiversity

Climate change and
sustainability

Social cohesion
Economy

Sense of place

GI Function
Recreation
Active travel
Trapping air pollutants
Pollination
Habitat for wildlife
Corridor for wildlife
Shading from the sun
Soil stabilisation
Carbon storage
Water storage and conveyance
Coastal storm protection
Pollutant removal
Community space
Local food production
Providing jobs
Lifelong learning
Skills and volunteering
Visual contribution to landscape
Connection to local environment
Noise absorption
Heritage and culture

Function
abbreviation
Rec
AT
TAP
Pol
HW
CW
ShS
SS
CSt
WSC
CSP
RP
CSpa
LFP
PJ
LL
SV
VCL
CLE
NA
HC

Connectivity
Whilst individual GI assets can serve one or more functions, connectivity between different GI assets
can help maximise the benefits that they generate. Well-connected GI assets create infrastructure that
is adaptive and resilient to environmental changes. Physical connections make the most impact, often
by creating physical ‘stepping stones’ that encourage biodiversity migration and connect places with
sustainable walking or cycling routes. Linked together, GI assets form important multifunctional GI
networks, which should be considered at all spatial scales.

6.2 Mapping the baseline of GI assets and functions across Carmarthenshire (Objective
b).
Identifying data sources for mapping GI assets
The Ordnance Survey Mastermap Topography Layer was used as the baseline for mapping GI assets
and all subsequent layers were standardised and verified to this layer. The datasets listed in Appendix
2 were identified as contributing GI assets. Publically available datasets were acquired through NRW’s
Lle portal (http://lle.gov.wales/home) and Ordinance Survey’s OSOpenData resource. Additional data
layers were sourced from various departments within Carmarthenshire County Council (CCC)
including Public Rights of Way (PRoW), Active Travel and Conservation. Data used and sources are
listed in Appendix 2.

Mapping Methodology
Briefly, the following methodology was utilised when mapping the GI assets.







The Mastermap Topography layer was used as a basemap. From this layer, buildings, road, rail
layers were removed. This left a layer that included land and water.
From this, the ‘manmade’ attribute was removed from the topography layer. This left ‘natural’ and
‘multiple’ attributes – which translate into a basemap of greenspace and private gardens
respectively.
To this, LDP settlement limits were added and a 500m buffer zone around these limits was
produced. Subsequent layers were then clipped to these 500m buffer zones for verification at the
settlement level. Some layers were retained to show connectivity at a landscape level.
Each relevant GI asset layer was overlaid onto the basemap and were verified against the
Mastermap baselayer. Layers were also checked for duplications.

Scale of mapping
 County scale
Strategic green infrastructure at the landscape scale provides the wider framework and context to
support green infrastructure at the more local levels. Not all GI assets are mapped at this scale.

Example of landscape scale Green Infrastructure mapping

 Settlement Limits
Where existing GI assets are likely to be affected by new development (within settlement limits), these
areas have been mapped in more detail to ensure conservation and enhancement of GI for local
communities and environments.

Example of settlement scale Green Infrastructure mapping

Assigning Functions to GI Assets
Each of the mapped assets has been broadly assigned GI functions following a review of knowledge
and literature as to what function each asset can provide. This was discussed and agreed as part of a
GI working group, with representation from planning, conservation, landscape, public rights of way
and active travel. It is recognised that assigning of functions can be subjective and location dependant,
however it gives a good grounding on which greater detail can be added at a local and site specific
level.
The final GI maps for Carmarthenshire can be viewed here:
https://carmarthenshire.opus4.co.uk/planning/localplan/maps/green-infratstructure-mapping
These maps will continue to be updated following the consultation period and continually, as and
when new information becomes available.

7. Conclusions and Next Steps
This Green Infrastructure Assessment provides a baseline of information to support the development
and integration of GI to in Carmarthenshire’s Revised Local Development Plan. This assessment has
identified Carmarthenshire’s GI Assets and the functions that they serve, and how they can contribute
to addressing six GI themes. These assets have then been mapped and form a baseline of green
infrastructure assets and functions across the County.
This assessment has demonstrated how green infrastructure can contribute to the overall mitigation
of planned development and associated population increases in a number of ways. Local authorities
have a duty to contribute to action on climate change, economic growth, maintenance and
enhancement of healthy ecosystems, maximising mental and physical wellbeing and to promote culture
and heritage through the Well-Being of Future Generations Act 2015. A green infrastructure approach,
as identified in this assessment, can help to achieve these aims.

7.1 Next Steps
Recommendations for policy development (Objective C)
It is recommended that development proposals should be expected to maintain, protect and enhance
Carmarthenshire’s GI network and ensuring that individual green assets are retained wherever
possible and integrated into any new development. GI should be a primary consideration in the site
selection and design of proposed development, and early consideration of how GI will be integrated
into a development, as well as the subsequent management and maintenance of GI assets is vital. It is
recommended that planning applications should be accompanied by a green infrastructure statement
which demonstrates consideration of these factors and, where there is potential for loss of GI, it
should be demonstrated how this loss is to be mitigated.
It is also recommended that a GI policy for the revised LDP should be strategic and should be crossreferenced in policies on biodiversity, landscape, placemaking, recreation and flooding. This will ensure
that GI is integrated throughout the revised LDP and demonstrates the need for protection and
enhancement of green infrastructure assets across Carmarthenshire.

Enhancement of GI assets (Objectives D and E)
This assessment gives a baseline of Carmarthenshire’s GI assets and the functions that they deliver.
In order to address the enhancement of the GI network in Carmarthenshire, this work should be
further built on, to identify areas of need with regards to GI, and opportunities for the enhancement
of GI assets in these areas. This would result in mapping of need and opportunity which could be
referred to when prioritising GI projects and funding.
It is recommended that this assessment is further built on by Supplementary Planning Guidance
(SPG) that incorporates this evidence base, but also provides further guidance and good practice
case studies on ways in which GI can be protected and enhanced depending on need.

The wider role of Green Infrastructure
It should be recognised that local development plans are only part of the overall administrative and
policy framework that is required for the delivery of GI at a strategic level. The local authority should
also look to facilitate the strategic delivery of GI by reflecting this assessment in other plans and
strategies (e.g. housing, highways, landscape). This could be facilitated by the Public Service Board in
their duties under the Well-being of Future Generations Act 2015. It should also link with the work
undertaken by Natural Resources Wales in relation to the preparation of Area Statements.
It is recommended that a Council-wide GI strategy should be developed and formally adopted by the
Council, in order to establish a mechanism by which GI informs all Council activities. This GI
assessment forms a useful starting point for the development of such a strategy.

Appendices
Appendix 1 List of LDP Issues generated through consultation and sorted into
emerging themes.
Sense of Place
8. Rich landscape and townscape qualities
12. Beauty, peace and quiet, open green spaces and fresh air are also contributors to happiness in
rural areas.
22. A predominantly rural county where 60% of population live in rural areas
26. Need to appreciate the sense of place – a county of contrasts
27. Disused buildings across the County
28. Need to measure the impact of development on the Welsh Language
30. Important archaeological sites and historic features
31. Highest number of Welsh speakers in Wales

Health and Well-being
9. An aging population
10. 60% of adults are reported as being overweight or obese
13. Air Quality Management Areas in Carmarthen, Llanelli and Llandeilo
14. Our big NHS change and any implications

Biodiversity
6. Biodiversity designations ranging from international to local levels

Climate Change and Sustainability
5. Risks from flooding and the challenges presented by climate change
7. An ecological footprint that is currently exceeding sustainable levels
23. Ensuring infrastructure capacity can support development, including highways
24. The need to promote and access alternative forms of transport
33. Need to promote energy efficiency in proposed and existing development

Social Cohesion
11. Community life, education and public services indicate well-being in rural areas
15. Rural and urban deprivation
16. Over 1 in 3 households living in poverty
17. Council’s target to provide 1,000 affordable homes
18. Lack of new homes being built in some Service Centres and Local Service Centres
19. Lack of a five year housing land supply and need for a housing mix
20. Changes in population and household forecasts indicate that significantly less homes are needed
through to 2033.
21. Housing sites not being brought forward and built
29. Need for affordable housing within our communities to retain young families

Economy
1. The £1.3 billion Swansea Bay City Deal, with projects identified in Llanelli and Carmarthen
2. Varying vibrancy and vitality within our retailing town centres
3. Appropriate growth is needed in rural areas (including employment opportunities)
4. A buoyant Visitor economy with potential for growth
25. Lack of employment opportunities, broadband and public services in rural areas

Appendix 2 GI Typology and mapping data sources
GI Type
Active travel routes
Agricultural Land

Allotments, community gardens,
orchards

Graveyards, Cemeteries and churchyard

Coastal habitat

Derelict Land

Designated Nature/Geological Sites
Stat and non-stat

Description
Routes that are publically accessible can be utilised for
walking, and cycling. They often provide or enhance
connectivity between other green and open spaces.
Land managed for agriculture, including grazing land, crop
production fields and hedgerows.
Allotments are small plots which collectively make up a
larger greenspace. These plots are available to members
of the public to rent for the cultivation of fruit,
vegetables and flowers.
Orchards: Areas populated with fruit bearing trees. Can
be publically or privately owned
Land used as burial grounds including cemeteries and
churchyards, usually grass covered with occasional
shrubs.

Beaches, estuaries, sand dunes, marshes and semi-natural
open land by the coast
Land which has been disturbed by previous development
or land use but is now abandoned. Waste or derelict
land is often recolonised by a process of natural
succession. Land is classed as derelict when it is in the
early stages of natural succession. As succession
proceeds it may be reclassified to a different GI type e.g.
grassland or woodland.
Most green Infrastructure assets are assumed to provide
at least some biodiversity interest however this refers to
sites specifically noted for biodiversity/geological value.

Data available?
CCC active travel route mapping
NRW Predictive Agricultural Land Classification (ALC)
Map
CCC Greenspace assessment
 Allotments
OS Greenspace layer
 Allotments
CCC Greenspace assessment
 Cemeteries and churchyards
OS Greenspace Layer
 Cemetery
 Religious Grounds
SINC mapping
 Sand Dunes
 Coastal Floodplain/grazing marsh

No mapping available

Regionally Important Geological and Geomorphological
Sites (RIGS) (may not be complete?)
National Nature Reserves (NNR)

SACs, SPAs, Ramsar, SSSIs, RIGs, LNR, AONB, National
Parks

Local Nature Reserves (LNR)
Species Areas of Conservation (SAC)
Special Protection Areas (SPA)
Sites of Special Scientific Interest (SSSI)
Ramsar
All layers accessed from Lle portal
http://lle.gov.wales/home

Equipped/designated play areas

Includes Local Areas for Play (LAPs), Local Equipped
Areas for Play (LEAPs), Neighbourhood Equipped Area
for Play (and informal recreation) and provision for
children and young people (NEAPs).
Multi-use Games Area (MUGA) and Skate Parks

MUGA’s and skateparks
Functional Greenspace

Amenity Greenspace and open space

Grassland, heathland, moorland,
scrubland
Green roofs
Green Walls / Living Walls

CCC Greenspace Assessment
 Provision for children and youth
OS Greenspace Layer
 Play space
Some mapped via
OS Greenspace layer
 Playspace
No mapping currently available

SuDS and flood storage
Usually publically owned and managed and routinely
accessible for public use. Their landscape value can
sometimes be minimal because of poor design. They
include ‘left over’ green spaces within housing and other CCC Greenspace assessment
forms of development, as well as most road verges.
 Amenity Greenspace
Includes informal recreation spaces, green spaces in and
around housing and village greens and areas of work such
as offices.
Grassland which is not agriculturally improved. Includes
downlands, commons and meadows. Also includes
moorland, shrub and bracken.
Roofs of buildings, bus shelters or any other form of
construction which are partially or wholly covered with
vegetation.
A wall partially or completely covered with greenery.

NRW Common land layers
CCC SINC mapping
No mapping currently available
No mapping currently available

Heritage Sites and Historic Parks and
Gardens
Institutional Grounds

Outdoor sports facility
Sports Ground
Playing Pitches (FIT)

Park or public garden

Private domestic gardens

Public rights of way
Street trees
Water Body

Historic country estates, historic urban public parks and
historic sites and monuments.
Green space on the grounds of institutions such as
schools, universities and colleges, hospitals and nursing
homes. Does not include outdoor sports facilities.

CADW scheduled ancient monuments layer (GD)
Castles layer (GD)

Includes sports pitches, school and other institutional
playing fields, golf courses and other outdoor activities.
Usually consist of vegetated sports surfaces, boundary
shrubbery, trees and hedges. Can occur within parks.

CCC Greenspace assessment
 Outdoor Sports Facility
OS Greenspace layer
 Other Sports
 Playing Fields
 Golf Course
 Bowling Green
 Tennis Courts
CCC Greenspace assessment
 Parks and Gardens
OS Greenspace layer
 Public Parks Gardens

Includes urban parks, country parks and formal parks.
Generally designed for public access and enjoyment.
Facilities may be present onsite which can enhance
visitor attachment.
Privately owned greenspace within individual dwellings
which are generally not publically accessible. These plots
vary in size but often make up a significant part of the
green fabric of urban areas. Land may include trees,
shrubs, grass and flowering plants.
Routes which are publically accessible and includes
facilities such as footpaths, bridleways and pavements.
They often provide or enhance connectivity between
other green and open spaces.
Generally, in urban areas, a row/collection of individual
trees along side of the road.
Expanses of open water, including large lakes, small
ponds, reservoirs and harbours. Also includes the sea.

Partially covered by
CCC greenspace assessment.

Mastermap Topography layer
 Labelled ‘Multiple’

Carmarthenshire County Council Public Rights of Way
mapping.
NRW Urban Tree Cover Assessment 2013
CCC Greenspace assessment
 Inland water

Water Course
Wetland

Woodland

All areas of running water, including rivers, estuaries,
small streams, canals and aqueducts.
Land dominated by wet habitats, including fen, marsh,
bog, and wet flush vegetation. Wetlands associated with
coasts are classified as coastal habitats.
All forms of woodlands including deciduous woodland
(both ancient semi-natural and woodlands) and mixed
and coniferous woodland (including plantations and
shelterbelts) Includes newly planted woodland.

OS Greenspace layers
 Standing Water
CCC Greenspace assessment
 Natural and Semi-natural
 Inland water
CCC SINC mapping
CRoW Open Access – Dedicated Forests
National Forestry Inventory 2016

Appendix 3 GI assets and their potential functions aligned with the six GI Themes.
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Health and
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Functions
Recreation
Active Travel
Trapping air pollutants
Pollination
Habitat for wildlife
Corridor for wildlife
Shading from sun
Soil stabilisation
Carbon storage
Water storage and conveyance
Coastal storm protection
Removal of pollutants
Community spaces
Local food production
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