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Foreword

Climate c hange is already with us, and the urban en vironment amplifies its
impacts. Green and blue infrastructure has a substantial role to play in adapting
our towns and cities to climate c hange, and, as this paper highlights, policy
responses are needed at an international and European level, through to the
national and local levels.

This is the fir st Green and Blue Space Adaptation for Urban Areas and Eco-towns
(GRaBS) project Exper t Paper. It sets out the case for climate c hange adaptation
and, in par ticular , argues that people or places facing po verty and disadvantage
must not be dispropor tionately af fected by climate c hange, or by policy or practice
responses to it.

Professor J ohn Handle y
Chair of the GR aBS Expert Panel, and P rofessor at the 
Centre for Urban and R egional Ecology , Uni versity of Manc hester

GRaBS

The GRaBS (Green and Blue Space Adaptation for Urban Areas and Eco-towns) project is a network
of leading pan-European org anisations in volved in integrating climate c hange adaptation into
regional planning and development.

The 14 project par tner s, drawn from eight EU Member States, represent a broad spectrum of
authorities and climate c hange challenges, all with varying degrees of strategic policy and
experience. The GRaBS project par tner s are:

Austr ia:
l Provincial Go vernment of Styria

Greece:
l Municipality of K alamaria

Italy:
l Etnambiente SRL
l Province of Genoa
l Uni versity of Catania

Lithuania:
l Klaipeda Uni versity Coastal R esearch and Planning Institute

Nether lands:
l The Amsterdam City District of Geuz enveld-Slotermeer

Slovakia:
l Regional En vironmental Centre for Central and Eastern Europe, Country Of fice Slo vakia

Sw eden:
l City of Malmö

UK:
l London Borough of Sut ton
l Nor thwest R egional Development Agency
l Southampton City Council
l Town and Country Planning Association
l Uni versity of Manc hester

The project has been co-financed by the European Union European R egional Development F und
(ERDF) and made possible by the IN TERREG IVC Programme.

For fur ther information about the GR aBS project, visit www .grabs-eu.org
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Clima te change – the scale of 
the challenge

Climate change is the greatest emerging humanit arian
challenge of our time. It is causing 300,000 deaths a
year and is affecting the lives of 325 million people,
according to a new report, The Anatomy of a Silent
Crisis,1 produced by former United Nations (UN)
Secretary-General Kofi Annan’s think-tank, the
Global Humanitarian Forum. The report estimates
that by 2030 the number of people af fected by
climate change will double to 660 million, impacting
on the lives of 10 per cent of the w orld’s population.
Of the f atalities due to w eather-related disasters, 99
per cent are in developing countries, according to
the study. And within de veloped countries climate
change disproportionately affects the most
vulnerable groups in society (the elderly, the
disabled, and lower-income households), as well as
having a major economic impact.

Anthony Giddens’ recent book, The Politics of
Climate Change, highlights how problems related to
individuals’ and governments’ immediate e xperience
of climate change – such as heatwaves, drought,
flooding, and storms – are now making it more lik ely
that climate change impacts will be t aken seriously
and attract active policy interest.2 For example, the
2003 European heatwave and Hurricane Katrina
made a significant impact on the governments and
citizens of developed countries owing to public
concern sparked off by these ‘close to home ’
climate-related disasters. According to research
carried out by Wood and Vedlitz3 only a small
percentage of the people in developed countries
agree with the st atement ‘My lif e is directly
affected by global warming and climate change’, but,
nevertheless, political moment um is growing in
response to the need to adapt to a changing climate.

Clima te change polic y

At the international level, the Kyoto Protocol, an
international agreement made in 1997 linked to the
United Nations Framework Convention on Climate
Change, set binding targets for industrialised
countries (and separately the European Union) to
reduce greenhouse gas emissions over the five-year
period 2008-2012.4 The Kyoto Protocol included
measures to adapt to the adverse effects of climate
change and provisions for a UN Adaptation Fund.
This fund helps to finance adaptation programmes
and projects in developing countries that are Parties
to the Kyoto Protocol.

The UN Climate Change Conference in Bali in
2007 saw the adoption of the B ali Action Plan.5 This
placed significant importance on climate change

adaptation, identifying ‘adaptation as one of the five
key building blocks required (shared vision,
mitigation, adaptation, technology and financial
resources) for a strengthened future response to
climate change to enable the full, effective and
sustained implementation of the Convention
through long-term cooperative action, now, up to
and beyond 2012’.6

The next UN Climate Change Conference is due
to take place in December 2009 in Copenhagen.
Parties at the Copenhagen Conference need to
shape and agree an effective and ambitious
international response to climate change, with
adaptation as a key objective.

At the European level, the European Commission
(EC) recently published a White Paper, Adapting to
Climate Change: Towards a European Framework for
Action.7 The White Paper identifies the EU’s
vulnerability to the impact of climate c hange and
sets out wh y an adaptation strategy is needed at an
EU level. It looks at the impact of climate c hange on
a number of sectors, including:
l Human health and w ell-being: As Europe

experiences more extreme climate events, weather-
related deaths and diseases could increase.

l Water: The quality and availability of water resources
is a fundamental concern raised by a changing
climate. Parts of Europe already experience high
levels of w ater stress, with consequences not
just for human health but also for food production.

l Agricult ure: Climate change will potentially impact
on crop yields, livestock management and the
location of production. Soil fertilit y will be affected
by the depletion of organic mat ter resulting from

Abo ve

Floods , hea twav es, droughts and s torms ar e br inging 
aw areness of clima te change impacts closer to home



climate change. Forests are also likely to be affected
in terms of productivit y and the geographic range of
tree species. There will also be additional pressure
on fisheries and aquaculture, with potentially
severe impacts on coasts and marine ecosystems.

l Energy: Climate change will have a direct effect
on both the supply of and demand f or energy.
Increasing summer temperatures will add to the
demand for cooling, and the impacts of extreme
weather events may affect electricit y distribution.

l Infr astruct ure: Extreme climatic events have
significant economic and social impacts,
especially where infrastructure is damaged – for
example domestic and commercial buildings,
transport, and energy and water supply.

At a national level, the Climate Change Act 2008
makes the UK the first countr y in the w orld to have
a legally binding, long-term framework to cut
greenhouse gas emissions.8 The Act creates a
framework for building the UK’s ability to adapt to
climate change.

The clima te challenge in 
Europe

The Intergovernmental Panel on Climate Change
(IPCC) Fourth Assessment Report, issued in 2007,
predicts with v ery high confidence that climate-
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related hazards will mostly increase throughout
Europe, but that these changes will vary according
to regional geography.9 The IPCC Report states that
up to 1.6 million people annually will be threatened
by sea level rise and by coastal flooding related to
increasing storm incidence and severity. Flash
floods are expected to increase throughout Europe,
and winter floods are likely to increase in maritime
regions. Frequent and prolonged droughts, along
with increased risk of fire, will result from w armer
and drier conditions in Southern Europe and the
Mediter ranean region.

The IPCC report indicates that across Europe
short-duration events for rainfall are likely to
increase. In urban areas, owing to e xtensive urban
sealing, increased run-off10 will result in surf ace
water flooding (fluvial flooding). This was a was a
major contributor to the floods of 20 07 in the UK.
The Pitt Review11 emphasises that this is already a
serious problem and is likely to increase under a
changing climate.

During periods of high temperatures residents of
urban areas will suffer significantly. This is because
buildings store heat and contribute to the urban
heat island (UHI) effect.12 This can result in
temperature differences of up to 7°C between
centres of large conurbations such as London and
their surrounding rural areas.13 But even small urban
centres demonstrate a UHI ef fect.14 Heatwaves are
expected to increase in frequency and severity in a
warmer world,15 and the UHI will accentuate the
affects of regional w arming by increasing summer
temperatures relative to outlying districts. 10

The case f or clima te challenge 
ada pta tion

As this paper has indicated, tackling climate
change is not just a matter of reducing greenhouse
gas emissions. Changes in the climate – longer
summers, more se vere storms, and sea level rise –
are already being experienced. According to the US
National Oceanic and Atmospheric Administration,16

atmospheric carbon dioxide concentrations are now
at their highest levels for 650,000 years, and as a
result many urban areas are already vulnerable to
increased temperatures and flooding.

Regional and local spatial planning and urban
design can provide solutions that will mak e our
communities less vulnerable to these risks. Green
infrastructure such as gardens, parks, productive
landscapes, green corridors, and green roofs and
walls, and blue infrastructure such as water bodies,
rivers, streams, floodplains and sustainable 
drainage systems, play a vital role in creating
climate-resilient development. However, this role is
not sufficiently recognised at present and is

Box 1
The Gr een and Blue Space
Ada pta tion f or Urban Areas and
Eco-to wns (GRaBS) project

The EU-suppor ted, TCPA-led GRaBS project
has fiv e key objectiv es:

l To incr ease partner exper tise on the use of
green and blue infr astruct ure to help new
and existing urban dev elopment adapt t o
project ed climat e chang e.

l To identify and influence r egional planning
policy and deliv ery mec hanisms f or
adaptation.

l To develop and use a r isk and vulner abilities
assessment t ool, to aid str ategic planning
for climat e chang e adaptation r esponses.

l To dev elop r egional and local adaptation
action plans, including a high-lev el policy
stat ement.

l To impr ove community a w areness and
engagement in the planning pr ocess for
green and blue infr astruct ure.
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consequently inadequately integrated into
mainstream planning.

There is also a strong business case for climate
change adaptation. The Global Humanitarian Forum’s
Anatomy of a Silent Crisis report found that global
economic losses due to climate change currently

amount to more than US $125 billion per year, rising
to US $340 billion annually by 2030. Adaptive
measures are essential to help manage these costs,
and adaptation technologies also provide an
economic opportunity for ‘green growth’.

In 2006, the former World Bank Chief Economist
and the then Head of the Government Economic
Service, Sir Nicholas (now Lord) Stern, highlighted in
his Review on the Economics of Climate Change
that the costs of t aking action to address climate
change – both through mitigation and adaptation –
would be much lower than the costs of inaction
over the medium to long term. 17

Much green infrastructure – such as parks, for
example – is multi-functional.18 Parks are important
not only for climate change adaptation, but also for
health and well-being – a park acts as a reservoir for
storm water, a shelter from the sun, and a place in
which to take exercise. However, a study by the
Commission for Architecture and the Built
Environment (CABE) found that public parks and
green spaces are chronically undervalued in
England.19 According to the CABE report, because
of a combination of historic cost accounting and
depreciation most councils in England assign their
public parks a notional asset value of just £1 each,
making them financially invisible and leading to
repeated under-investment. In realit y, a single park’s
physical assets – excluding land value – can have a

Box 2
Clima te change in the GRaBS project par tner ar eas

The EU-suppor ted Green and Blue Space Adaptation f or Urban Areas and Eco-t owns (GRaBS)
project has 14 par tners, drawn fr om eight EU Member Stat es, representing a br oad spectr um of
municipal author ities and climat e chang e challeng es, all with v arying degr ees of str ategic policy
and exper ience.

The par tners include the Municipality of Kalamar ia in Gr eece and the Univ ersity of Catania
and Etnambient e SRL (a public-contr olled compan y that w orks within the Pr ovince of Catania)
in Sicily . Such Souther n Medit erranean areas will need t o adapt t o incr eased and pr olong ed
drought conditions. According t o the IPCC Repor t, without adaptiv e measur es ther e will be
risks t o health due t o mor e frequent heatw aves, particular ly in Centr al and Souther n Europe.

The implications of sea lev el rise also ha ve significant implications f or a number of the
GRaBS partners, including the lo w -lying Amst erdam City Distr ict of Geuz enveld-Slot ermeer and
coastal par tners Southampt on City Council in the UK and the City of Malmö in Souther n
Sw eden. Scientists at a climat e chang e summit held in Copenhag en in Mar ch 2009 present ed
new r esearch whic h estimat ed that sea lev els could r ise by mor e than a metr e by 2100.a

Working with the par tner in Lithuania, the Klaipeda Univ ersity Coastal Resear ch and Planning
Instit ut e, the GRaBS pr oject will assess the r isk and vulner abilities of sea lev el rise across
Europe and help par tners t o dev elop adaptation action plans.

Tw o of the GRaBS par tners, the London Bor ough of Sut ton and the Pr ovince of Genoa, face
challenging flooding issues and will use the r isk and vulner abilities assessment t ool being
developed b y the Univ ersity of Manc hest er as par t of the pr oject t o identify the buildings and
people most at r isk, at a time in the planning pr ocess when action can be tak en t o adapt fut ure
developments t o cope with the impact of incr eased rainfall.

a D. Adam: ‘S ea level could rise more than a metre by 21 00, say exper ts’. Guardian , 11 Mar. 2009.
www .guardian.co.uk/en vironment/20 09/mar/11/sea-level-rises-climate-c hange-copenhagen

Abo ve

Souther n Europe and the Mediterranean r egions ar e likely to 
suffer frequent and pr olonged dr oughts
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value well over £100 million and can offer huge
environmental benefits. In a changing climate the
role of parks has never been more import ant.

Planning f or clima te challenge 
ada pta tion

In seeking to deal with the c hallenge of climate
change, the demands on planning and urban design
have never been greater. New developments must
be designed to cope with fut ure rather than
historical climates. Adapting the existing building
stock, which is being replaced by as little as 1 per
cent a year in the UK, represents a big challenge,
but action is needed to make existing communities
and built environments more resilient to climate
risks too.20

Cooler countries such as the UK have traditionally
focused primarily on securing winter w armth.
However, as the climate changes it is likely that w e
will find our urban areas less suited to the emerging
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new climate. Risks – high temperatures, flooding,
threats to w ater resources and quality, and unstable
ground conditions – must be planned for and
adapted to, ensuring that sustainable housing
growth and regeneration is f ounded on the best
environmental data and built to the highest
standards.

As illustrated in Climate Change Adaptation by
Design: A Guide for Sustainable Communities,12

adaptation of the urban environment can be
implemented through design and de velopment at a
variety of different spatial scales – conurbation,
neighbourhood and individual building. The guide
provides a menu of strategies f or managing
different climate change risks, detailing the range of
actions and techniques available to increase
adaptive capacity at different scales. As illustrated in
Fig. 1, the menu of strategies f or managing high
temperatures includes groundwater cooling using
aquifers at a conurbation scale; increased ventilation
through orientation and urban morphology at the
neighbourhood scale; and active or mechanical
cooling at a building scale.

Left

Fig. 1  Men u of s tra tegies f or managing 
high tempera tures, from Clima te
Change Ada pta tion b y Design
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Box 3
Lessons from the City of Malmö, Sweden

A recent GRaBS pr oject visit and st udy t our t o Malmö helped pr oject par tners t o incr ease their
understanding of ho w gr een and blue infr astruct ure can help new and existing mix ed-use
urban dev elopment adapt t o project ed climat e scenarios, such as consider able sea lev el rise. It
provided the oppor tunity f or those at tending t o meet the planners, officers, politicians and
residents of Malmö who ar e w orking t ogether t o tac kle a variety of en vir onmental and social
issues, many of whic h are similar t o the those f acing communities elsewher e in Nor ther n
Europe (and be yond).

Visits t o the Ek ostaden August enbor g Community Pr oject and the Gr een Roof Instit ut e and a
w alking t our of the Bo0 1 distr ict and the wider Western Harbour ar ea allo w ed the pr oject
partners t o see at first hand ho w inno vativ e concepts in sustainable dev elopment and
infr astruct ure can be applied on the gr ound.

August enbor g, once a run-do wn 1 950s neighbour hood, has been r edeveloped and r e-
energised as an ecologically , socially and economically sustainable quar ter, with climat e chang e
adaptation pla ying a k ey role. Project par tners w ere shown ho w gr een and blue spaces ha ve
been incor por ated int o the r egeneration plans t o addr ess issues suc h as surf ace w ater flooding
(fluvial flooding) due t o incr eased rainfall int ensity . With ext ensiv e community par ticipation,
inno vativ e new surf ace w ater syst ems, green roofs, gardens and r ecreation ar eas have been
installed and cour tyar ds renovated, with the ur gent need t o adapt t o a changing climat e acting
as a regeneration catalyst f or the ar ea.

Malmö’ s Bo01 and Western Harbour ar eas demonstr ate how an old industr ial estat e and
docklands can be tr ansformed b y collabor ativ e, high-quality urban design int o leading national
and int ernational examples of en vir onmental city living. The Bo01 distr ict is supplied b y 100 per
cent locally g enerated renew able ener gy and of fers a lo w -carbon lif estyle with ex cellent public
tr anspor t and cy cling f acilities and an ecological pla yground.

Malmö’ s exper ience highlights ho w sustainability is not just about en vir onmental
infr astruct ure: Malmö has tr ansformed itself fr om an industr ial city t o a kno wledg e-based city ,
with a univ ersity of 20,0 00 students (the eighth lar gest in S w eden). There has also been a
strong f ocus on social sustainability , with par ks designed t o act as a f ocal meeting point f or all

Abo ve

Sustaina ble drainage systems and gr een roofs a t Augustenbor g, Malmö



Lear ning to r educe 
vulnera bility

Adaptation to climate change means learning to
live with more e xtreme w eather events and changing
weather patterns, and preparing for other changes that
are unavoidable. To succeed under a changing climate,
individuals, organisations and governments will all have
to make significant changes in both policy and practice.
Through international, European, national, regional and
local policy there must be a clear consensus on the
need for adaptation, and climate change adaptation
strategies must ensure that decisiv e action is taken.

As this paper highlights, the impacts of a changing
climate in Europe could be severe. It is vital that
decision-makers, politicians and communities, and
regional and local municipalities across Europe learn
how to mak e a more informed and strategic
response to climate change adaptation. Communities
must reduce their vulnerabilit y to the environmental,
social and economic damage resulting from long-
term climate change impacts such as extreme
temperature increases and flooding. Here, study
visits and the sharing of best practice and expertise,
as encouraged by initiatives such as the GRaBS
project, have a vital role to play. Learning from and
building upon the experiences of pioneering places
such Malmö can help to ensure that equally
successful models of sust ainability are developed in
towns and cities across Europe and beyond.
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