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1. Introduction

1.1What is Green hfrastructure?
Green Infrastructure(Gl) is defined as enultifunctional network of natural and sematural features,
green spaces, green corridors, rivers and lakes that intersperse and connect places.

At the landscapescale green infrastructure can comprisef entire ecosystems such as wetlands,
woodlands heathlands and waterways. At a local scale, it might compfigparks, fieldsfootpaths/

Public Rights of Waycycle wayscommon land, open access lamdnalsallotments, 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 anchaged, green infrastructure has the potential to deliver
a wide range of benefits for people and wildlfgannindor green infrastructure isncreasingly being
seen as a smartailternative to retrofitting and upgrading grey infrastructure (roads, sewyegnergy
etc), but it also require deliberate actions and approaches to theshaping of our existing built
environment.

1.2The Green Infrastructure pproach

A Gl approach to landise planning, design and managemeeables us to demand and deliveora

from the land in asustainal@d way. By considering the widange of functionghat a Glasset can
provide simultaneously, Gl can enhance tirémary use of the land and unlock the greatest number

of benefits. At its heart, the aim of Gl is sustainhly manage the many, ofteonflicting, pressures

for housing, industry, transpornd travel energy,agriculture, nature conservatio recreation and
aestheticsimplementing Gl is much more than traditional provision of green space such as parks and
gadens. Implementing a Gl strategy is mfdtiet 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 assessmeig to guide and shapehé¢ planning and delivery dBl in
Carmarthenshirelt forms the baseline foa positive and proactive approach to the management and
enhancement of Carmarthenshireds natur al assets
growth identified in the evised Local Development Plan (LDP).

This assessmenmtill provide a mechanism tsupportthe implementation of local plannipglides on
Gl, with the aim of promotinga Gl approach to landse planning, design and managemamd]
ensuring Gforms an itegral and significant part of development and wider infrastructure proposals.




2. Understanding the Context legslative and policy drivers

Wales has undergone a fundamental legislative and policy shift, with a strong emphasis on sustainable
developmenprinciples to secure the lonterm wellbeing of WalesThese legislation present clear
pathway for Welsh Local Authorities (LA) toreate a clear picture of natural resourcédentifyrisks

to those resources and take advantage of dmportunitiesthey provide in arefficientprocess that

ensures the righaction is taken in the right place.

2.1Well-beirg of Future Generations Act 2015

The Welklbeing of Future Generations (Wales) Act 2015 requires puintidies in Wales to improve
the economic, soclaenvironmental andultural weltbeing of Wales in accordance with the principle
of sustainablalevelopment. This means seeking to ensure that the needs of the presemhetre
without compromising the ability of future generations to meet their omgeds

The Act puts in place seven wdlking goalsyhich public authorities must work towards to ensure
sustainablelevelopment

1 A more equal Wales - A society that enables people to fulfil their potential no matter what
their background or circumstances

1 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 watucated population in an economy which genesateealth and
provides employment opportunities.

M A resilient Wales - A nation which maintains and enhancesiediverse natural environment
with healthy functioning ecosysterttgat support social, economic and ecological resilience and
the capacity to adaptio change (for example climate change).

1 A HealthierWales -A soci ety i n whi crientgl eedlbeihgasdreaxingsedy s i ¢ a |

and in which choices argehaviours that benefit future health are understood.

A Wales of cohesive communities - Attractive, viable, safe anaell-connected communities.

1 Aglobally responsible Wales - A nation which, when doingnything to improve the economic,
social, environmental ancultural wellbeing of Wales, takes account of whether doing such a
thing may make a posiéwontribution to global welbeing.

1 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
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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 achievestas pariof decisioamaking. The objective of the
SMNR is to maintain and enhance the resilience of ecosystems and the benefits they pituidet
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 thefirhe Act also instils a duty on Welsh Government to produce

and implement a National Natural Resources Policy for theeagment of SMNR in Wales.

Sustainable management of natural resources is defined in the Environment Act as:

ousing natur al resources in a way and at a rate
the benefits they provide. In doingeeting the needs of present generations of people without compromising
the ability of future generations to meet their needs, and contributing to the achievemen¢iofithe well
goalsintheWdllei ng of Future Generations Act. 0

The principles of sus tainable management of natural resources:

W require us to think about the complex relationships between nature and people over the long
term.

w help us to think about the benefits that we get from natural resources now and in the future,
recognising the waythey support our wellbeing.

W encourage us to think about ways of making our ecosystems more resilient.

2.3NationalNatural Resources Policy 2017

The focusoftheNNRP i s the sustainable management of Wal
their contribution to achieving goals within th&ell-being of Future Generations Acthe policy

sets out three National Priorities. These are:

1 Delivering naturebased solutions,
1 Increasing renewable energy and resource efficiency,
1 Taking a placbased approach

The Stateof 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 well
being goals

W Increasing green infrastructure in and around urban areas,

w Coastal zone management and adaptation;

w 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;

w Maintaining, enhancing and restoring fload and hydrological systems to reduce flood risk
and improve water quality and supply; and,

w Restoration of our uplands and managing them for biodiversity, carbon, water, flood risk and
recreational benefits.

2.4 International Memorandum of Understandion 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 BageClimate Action.

As founding signatories to the international Nature Based Climate Action Memorandum of
Understanding, the Welsh Government has committed to:



1 promote investments in enhancing ecosystem resilience as part of the response to the need for
mitigation and adaptation;

T ook to natur al or oO0greenod infrastructure soluwu
ecosystem services whilst safeguarding biological diversity and ecosystem health;

1 the use of tools and assessments that promote the underding of the wider value of biodiversity
and healthy ecosystems in addressing climate change and providing wider multiple benefits;

91 the development of tools to measure the benefits of integrated approaches to climate change
(including ecosystem servicessfeguarding biological diversity, cartsequestration, and wider
coZ benefits that support increased resilience);

1 the need for enhanced technical and scientific cooperation and measurement in relation to
implementation; and,

9 foster closer links between ecosystem management, clitiad@ge adaption and sustainable
development.

2.5Planning Act (Wales) 2016

The Planning Act Walesets out a framework for sustainable developménticcordance with the
Well-being of Future Generation&ct, and has the purpose ehsuring that the development andeau

of land contribute to improving the economic, social, environmental and culturabeigly of Wales.

The planning system is central to achieving sustainable development in Wales. It provides the legislative
and policy framework to manage the use andie@lepment of land in the public interest so that it
contributes positively to the achievement of the wiedling goals.

2.6 Planning Policy Wales (PP\WEdition 10

Pl anning Policy Wales (PPW) sets out t lopnewel sh G
within Wales and a series of Techniéalvice Notes(TANS) provide guidance to implementing PPW.

PPW 10highlightghe fundamental role of green infrastructure in shaping places and improving well

being by providing multiple functions and benefits 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 23

The Active Travel (Wales) Act makes walking and cycling the prefarpgtidn for shorter journeys,
particularlyeveryday journeys, such as to and framworkplace or education establishment, in
order to access health, leisure ather services or fatities. The ActiveTravel Act requires local
authoritiesto produce Integrated Network Mapsgentifying the walking and cyclirmutes required

to create fully integratedhetworks for walking and cycling taccess 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 routed exated 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 studyf the economic, environmental and social benefits and cufstiferent
approaches for improving access to open countryside. The Open Access Land designation to land
such as mountain, moor heath, down amegjistered commorhas expaded public access

opportunities to Green Infrastructure at the landscape scale.

As part of the CROW Act aduty was placed on all Local Authoritiés develop angublish a Rights
of Way Improvement PlarROWIP). The ROWIP is &0 year strategic plan byhichlocal



authoritiesidentify, prioritise and plan for improvements toetn 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 legmtaais well as contributing tthe achievement of

the wellbeing goaldt also requires the appointment of Local Access Fortmmadvise local

authorities and others on the improvement of public access to land for open air recreation and the
enjoyment of he area.



3. Key Issues and Drivers

3.1 Context of Carmarthenshire

Carmarthenshire is the third largest county in Walesvering some 2,365 square kilometres, which
represents 11.5% of the total land mass of Wales. Carmarthenshire is a county of stenfitae
agricultural economy and rural landscapguxtaposed with the urban and industrial sowthstern
area. Within the LDP area, the former coal, steel and other heavy industries have left their
environmental legacy and now the County is diversifyimig a modern economy inclusive of light
engineering, new technological and service industries together with other business enterprises.

Carmarthenshire has a rich natural and cultural environmemyacterised 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.

Thereare 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 countgisofosters a vibrant tourism and recreation industry. It is therefore
important that such features are protecteds they are fundamental to the physical, economic and
spiritualwelb ei ng of Car mart heigdesthi reds visitors and re
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3.2Natural Resources Wales Area Statemefds South West Wales

Under the Environment (Wales) Act 2016latural Resources Wales have a duty to produce Area
Statementswi t h t he aim of i nf .OAreasi statgmedtdringategeherllatas e d 6 a c
information and wgs of engaging others to helmderstand the state and trends of natural resources

of specific areas, the presss on them and their benefitéirea Statementslso use evidence to

consider the relevance of theational Resources Policy prioritiés an areaArea statementgrovide

an evidence base for Local Development Plans, as well as feedirRpiblito Service Board Webeing

Plans.



https://naturalresources.wales/about-us/area-statements/priorities-and-challenges/

The Area Statement for the South West Area is currently being writt@rorder to build an evidence
base ando identify the challenges and priorities that are locally important in the South West area
NRW have usd expert knowledge, information from the State of Natural Resources Report
(SoNaRR) and WelbeingAssessments and Plans, gmibrities emerging througlhe Public Service
Boards This information has been collated and the followamgerging themebave een identified

Health Inequalities

AUrban air pollution (road emissions and industry)

AEnsuring accessible greenspaces for all

ACreating recreation opportunities to improve mental and physical health
AEnsuring healthy ecosystems (e.g. bathing waters)

Rural land management

Aagricultural diffuse and point source pollution to water and air
AEstablishing land management on special sites

AForestry management

AReducing rural environment crime

Declining Biodiversity

AProtecting and enhancing habitats and species
Amproving habitat and species connectivity
AConnecting our communities to nature

A Changing Climate

AConsidering our global impact
Anppropriate coastal management and planning
ACommunity based actions

3.3Carmarthenshiré ¥/ell-being Plamnd objectives

In the Well-being of Future Generations Acb sust ai nabl e devel opment &
improving the economic, social, environmental and cultural-leitig of Wales by taking agti, in
accordance with the sustainable development prinsj@éned at achieving the wdléing 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 important thatal four aspects of welbeingare improved They are all

equally important. Each public body listed in the Act must work to improve the economic, social,
environmental and cultural webleing of Wales, set welbleing 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 theib¥ifedl objectives.

I n addition, the Act est s teachloekautiutbarea io W8es.r vi c e
Each PSB has the responsibility of improving the economic, social, environmental and cultural well
being of its area by working to achieve the wedling goals by setting objectives.

Carmarthenshire have set thelfowingwelb ei ng obj ectives in order to
goals:

n



Carmarthenshire Well -being Objectives

Healthy Habits Carmarthenshire Well-being Plan:
People have a good quality of life, and make healthy choices about their lives and environment.
B T

Early Intervention
To make sure that people have the right help at the right time;as and when they need it.

Strong Connections
Strongly connected pecple, places and organisations that are able to adapt to change.

Carmarthe n-kmihgplaresétsoulvﬂml

Prosperous People and Places c 0 u nt yb@isg obyestivds. Accessible here
To maximise opportunities for people and places in both urban and rural parts of our county. http://www.thecarmarthenshirewewant.wales/
Through engagement activities, Carmarthenshire

actions in order to deliver against the W+being objectives. The following objectives are of
relevance to Gl:

1 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 ca@ taken by individuals, communities and
organisations.

1 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 medicatiora 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.

9 Nature connectedness
With strong links to the ation 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 understanding of the importance of and a love for
naure.

3.4 LDP Issues

As part of the preparation of the Revised LDP, highways edmatlon tfaﬂS[t)Oltf milies

number of engagement events were undertaken o contrasts _ odi verstty Own Scape
order to identify locally relevant issues that could t Od/ng o de mc/ {77D/ yant

addressed through land use planning. A list of 33 iss Moadp

af?
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http://www.thecarmarthenshirewewant.wales/

3.5Key Gl Themes

A GI Strategy provides the opportunity to create a coordieé response to a number of thissues
discussed in these sectionkhe issues have beeniprities into six key Gl themes. Hese priorities
are reflected in the Gl Vision for Carmarthenshire:

Biodiversity

/

/ \ Climate ‘%
[ ‘/‘/‘ | Economy Change and ===
/ Sustainability e
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Health and
Sense of Place Well-being
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4. The value and importance of Gl

Gl is a simple and effective way to alleviate multiple social, economic
environmental chi##ngeswhilst complementingxisting urban infrastructureit
its best Gl can bedesigned to maximise theenefit of what nature provides us
reducingthe need for expensive technology and grey infrastructute.can
significantly reducingosts for indivduals, businesses and public bodies wh
enhancing the quality of life and health of residents, workers and visiBirs
benefits have been provéhrough peer reviewed studies throughout Walgthe
UK and internationallyThese have been summariseddetail by the Wildlife
Trust Wales and Forest Researélut are discusseth the below sections.

Thefollowing sections discuss thenefitsthat can be provided by Gl against
each of the key themes:

Sense of Place

Gl can make a positive contribution tonproving quality and sense ofape.
Provision of high quality and watlaintained green space can have a posil
effect on local activities and businessand improve themage of areasind the
confidence of local inhabitants and potential investbsltifunctional Gl, close
to places where people live and workas been shown to bestrategically
important for quality of lif& Gl benefits such as biodiversity have also been shc
to be intrinsically linked to both linguistic and cultural diversityith 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 prote
against a range of diseases, including depression, diabetes, obesity,, /
cardiovascular disease and canceru e to natureds a
functioning of t hsethercesenréhdas shownthat peo i .
are more active if they live within attractive and inspiring natural environrfie
Gl can also hava positive influence oair quality in a number of waytjrough

direct absorption ofair pollutants andnterception of particles onto leaf surfaces
by lowering air temperatures through transpiration which can reduce 1
formation of ozone, and throughhe direct production of oxygen during
photosynthesis.

Empirical evidence for the link between GI and health and-besilg is

overwhelming. Research has shown that:

1 People who moved to live in areas with high greenspace experience
immediate improvem& in their mental health, that was shown to b
sustained for at least three yedrs

1 People living near green spaces experienced fewer mental and physical h
problems than those in more built up aréas

1 People who live furthest from public parks are 27#%ore likely to be |
overweight or obese compared to those living near parks

1 Asthma rates among children fell by 25% for every extra 343 trees per sq|
kilometre in the places where they livéd

1 Between 90 and 94% of people who took part in green exercegorted §i
better mental and physical hedithwith research also showing that physici

a)



activity in green environments has greater psychological and physiological benefits theal physi
activity in other settings.

Biodiversity

One of the primary drivers ohabitats and species loss is unsustainable | L, |

use. For example, over a three year period some 11,000 amenity treesv '

lost as a result of increased development presstreslowever, the

protection of existing and provision of new or improved hakstdirough Gl

can provide important refuges for wildlife. For example:

9 Urban forests can act as refuges for threatened bird species in ut
areass

1 Green roofs can increase biodiversity by providifmbitat for
invertebrate, bird and rare plant species

1 Urbanmammal occurrences in gardens have been found to increase
the availability of nearby green infrastructdte.

Gl can also improve connectivity between existing areas of nature, redu
habitat fragmentation and loss and increasing ecological resillénear Gl
features have been shown to benefit the movement of stKespecies'.

The use sustainable urban drainage systems can improve water qualit
thereby improve the diversity of species such as dragonflies and moll
downstream of the water gality enhancement sit® Even smalbreen
patches have a potential to benefit movement of biodiversity. \Welhaged
roundabouts and road verges support a wide variety of plants and insi
especially if they are not too intensively mown and are plamiitd suitable
plants andrees'®.

Climate Change and Sus tainability

It is important to recognise how land in both urban and rural areas ¢
reduce or increase the rate of carbon emissiand flooding. Gl can play
vital part in efforts to combat, mitigea and adapt to climate change, anil
play an increasingly important role in climg@mofing welsh towns andities.
Increasing the green cover of our towns and cities can provide a numbe
benefits towards tackling climate change:

9 Carbon sequestratin and storage
Gl can extract greenhouse gasfrom the atmosphere. UK forests remove.
approximately 4 million tonnes of carbon from the atmosphere every yeg &
which is equivalent to 14.8 nidh tonnes of carbon dioxic®e. Small scale G
interventions caralsocontribute to carbon sequestration, with study showing
that 10 pots of Bayhop flowersould process 1.3 kilograms of carbon dioxid
per dayl Gl also stores carbon dioxide, as demonstrated by a stud
Leicester, which reported that the average amo of carbon stored within Gl
across the city was 31.6 tonnes per hectare, 7.6 tonnes of which were stq
in private gardens alof®

i Heat amelioration
Depending on location, type and extent, Gl can provide shade, cooling and
interception. ResearchniGreater Manchester suggested that increasing
area of Gl by 10% in areas with Gl deficiencies could result in a cooling &



of up % OpeRspacé&sWithigher area of trees have been shown 1
have lower temperatures than those with fewer &g due to shading from E¥ass
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heat and UV radiatioa

1 Improving air and water quality

GI can mitigate risks such as climate chaingeiced reductions in air and
water quality.The urban heat island effect has been attributed to the
temperature dependent formatioof pollutants such as volatile organic
compounds (VOCs) and ozone, increasing levels by appeigisn12%.
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
NHSYs. Woodland and floodplain habitats have been shown to improve
water gquality, by removing sediments, pesticides, nutrients and heavy me
from water course&s9,

1 Reducing flood risk

Gl can increase the water retention capacity of the environment, whioh ce
mitigate against both droughts and floodiAgstudy in Wrexham found that
treesintercepted27 million litres of rainfall per ye# Green roofs havelso
been show to retain up to 87% of rainwatét.

Social Cohesion

High quality green spaces can hdugely positive impacts on key soci
indicators. For example, the addition of street trees and accessible, high qi
greenspace have been shown to make neighbourhoods more attrac
relaxing, confortable and welcoming plagés. Gl can also help toncrease
levels of social interaction and integration, engaging individuals from diffi
social groupings that may not usually interact and providing a sens
community4.

Research has shown that 83% more people engaged in social activity in
spacs as opposed to more grey or urbanised settidggsn one study, ©
greenspace in a housing complex was shown to increase social activit' &
instila sense of cmmunity, with people knowing more about their neighbou
and feeling more helped and suppored

Gl has also been attributed to reducing crime levels in areas, as green s| &
are often more highlyused andsurveilled”. Social tiescan be stronger in
greener communities and overall reported domestic violence levels, as weun as
burgulary and generalione levelshave been shown to bsignificantly lower in
residencesiear natural spacés

Economy

Protecting and investing in GI can support economic successsastdinable gt . :
growth. Gl and the natural environment underpins our economy, providing ¥ ¥ _~ b
vast nunber of products and services which are worth billions of pounds g \' %q«:% P
local, regional and national econonites 4 (4 ‘?)“) ) ]
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1 Health and welfare benefits
Good quality, accessible green space and infrastructure can provide |
potential health and wellbeing benefits, whitkurn can have positive economi
effects. UK green spaces have been shown to be worth at least £30 billion a ,
in health and welfare benefits A further £21 billion a year could be saved &= =



everyone had access to green spateBhe health benefitsf living with a view
of green space are worth up to £300 per person per year.

1 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 Commigsfoandthat
property values were enhanced in areas surrounding a community woodland in
Merseyside, and that it had also stimulated new development worth £75 million.
Gl can also help developers increase viability of sites by utilising the multi
functionality ofGI assets, such as combining open space with sustainable drainage
and biodiversity requirements.

1 Increased economic activity

Although the majority of Gl is freely accessible, attracting visitors to an areas can
result in increased trade to local businessand associated jobs. It has been
esti mated that in Bruges, Gl has contributed 05.
20 year perioé®. In the UK, the regeneration of Glasgow Green was shown to
result in almost double the initial £15m investment in visitorrgiag and also
created 35 new full time jod$ 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 20%2

91 Productivity and job satisfaction
Workers who can see @reen environment from their desks experience 23%
less time off sick than those that have an entirely urban view



