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Introduction

Adaptation to climate change is increasingly becmma priority for policy
action. In April 2009, the European Commission astel a White Paper
outlining a proposed framework for action to redwoénerability and adapt to
climate change (European Commission 2009). The &VRdper refers to the
importance of a climate adaptation strategy theggrates all areas of regional
and municipal development including agricultureregiry, fishery, energy,
public infrastructure (incl. building, transporthexgy and water supply),
tourism, human, animal and plant health, water uess and ecosystem loss
(including marine ecosystems and biodiversity). paper points to the current
piecemeal approach to adaptation, and calls fotrategic overarching EU
approach that does not rely on the market or enmemtal changes alone.
Development of the comprehensive EU adaptationegfyawill take place from
2009-2012, and will be implemented in 2013. Furtinee, as new policies are
developed, it is critical that they are incorpodatéth the implementation of the
EU Cohesion Policy (2007-20:23)nd the 2007 Leipzig Charter on Sustainable
European Cities.

The Committee of the Regions (CoR) endorses thepoeimensive approach of
the European Commission to climate change adapté&tee CoR Opinion CDR
72/2009). The European framework for action shod&lelop diversified
instruments that take account of regional diffeesnan order to reduce the
economic, environmental and social impact. It seesthat local and regional
authorities must be recognised as key actors irattagtation process. In order
to maximise the effectiveness of action at local eegional level and to ensure
a consistent level of adaptation across Europés #ssential that adaptation
should be facilitated by sharing of good practingrmation dissemination and
assistance to cities and metropolitan areas wils @nd data.

Against this background, this studfdaptation to Climate Change: Policy
instruments for adaptation to climate change in ligropean cities and
metropolitan areas"aims to evaluate existing best practices baseehgpirical
research of twenty European cities to provide guwidato local and regional
administrators and interested stakeholders. Thegravas structured along
three main tasks as outlined in Figure 1. UndekTiasa literature review was
conducted first, which then informed the developtdrthe research design for
the study.

! EU Cohesion Policy, http://ec.europa.eu/regiopalicy/funds/2007/index_en.htm
2 Leipzig Charter on Sustainable European Citi€@972
http://www.eu2007.de/en/News/download_docs/Mai/GB2J075DokumentL eipzigCharta.pdf




Task 1 Development of methodology

e Sub-task 1.1: Literature review
« Sub-task 1.2: Research design (Information gatge.ﬂ:>

procedure and Consolidated case study list)

L

Task 2:Empirical Case studies (20)

« Phase 1:Strategy level <:>

 Phase 2individual adaptation measures
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Task 3 Inventory of Policy Tools and Recommendatin<:>
concerning the Transferability of best practice

Figure 1: Structure of the project

Task 2 was divided into two interview phases ineoritd enable an overview of
the main characteristics of each strategy and eotighh understanding of the
features of select key measures introduced by tila¢egy. In thefirst phase
general information was collected on the develognpeacess of the strategy,
the main adaptation challenges that have beent¢algine resources that have
been used in this process and the actors that lbeee involved. Theecond
phase more specifically addressed individual measureshiwi adaptation
strategies. This included information on the specddaptation objectives,
synergies and conflicts with other objectives, @plinstruments, barriers to
implementation and solutions found to overcome thiresults of Task 2 fed the
analysis undertaken in Task 3.

The structure of the report is as follows. Chagtgresents the findings of the
literature review on the issue of climate changapgation in cities. Chapter 2
describes the case study methodology in more délaihpter 3 presents the
findings related to overall adaptation strategy elewment (Phase 1). The
chapter includes detailed description and analysihe twenty case studies in
the form of case study sheets. In Chapter 4, thairfgs related to individual
adaptation measures are presented (Phase 2). Cbapiacludes with a series
of recommendations for both strategy developmend &me design and
implementation of individual adaptation measures.



1. Climate change adaptation in cities -
literature review

The findings of a short literature review carriad ander Task 1.1 of the project
are presented below. The review focused on theviollg 10 key sources
which cover the most up-to-date analysis of therging literature on climate
change and cities.

» Clean Air Partnership (CAP) (2007)
* NordRegio (n.d.)

» Dawsonet al (2009)

* Lonsdale & McEvoy (2009)

* Ribeiroet al (2009)

« ICLEI (2008)

« UKCIP (2007)

« ESPACE (2008)

» Hilpertet al (2007)

« Handley & Carter (2006)

The findings have been structured into three sestio
|. Problems facing big cities in the light of futulexate change

[I. Possible solutions
lIl. An initial analysis of the key barriers to adapiatat the city level

The 10 key messages from the literature review are:

1. Cities are dynamic and complex systems. Climatenghawill interact
with existing urban problems:
a. Some problems will get worse
b. Some new problems will emerge

2. Vulnerability to climate change is concentrateditres.
3. Urban climate change adaptation strategies mudebeloped to integrate

with -and build on- existing sectoral and cross@@t agendas at the city
level.

% As stipulated in the technical proposal.



10. A staggered and iterative approach is requiredornder to achieve

. No single type of measure is able to eliminate &rdbility to climate

. Opportunities exist; a renaissance in urban desmghmanagement could

=)

However, old solutions will not solve new problemsban adaptatio
requires innovation, learning and new governancetires.

Complexity and uncertainty present real barrierslégision-makers on
the ground, particularly given the complex intei@ciof vulnerabilities at
the city level.

change; a portfolio approach, for example combiningtitutional,
technological and infrastructure responses, idylikcebe most effective.

A wide variety of stakeholders need to be involwedhe conception,
design and implementation of urban adaptationegjras at city level.

Cities need leadership, group-working, effectivenfe of knowledge
transfer/ exchange and integrated research to b#genprocess o
adaptation.

—h

create sustainable and resilient cities.

1%

progress in the short term as well as the requsted changes in urban
management.

Box 1: Key messages from the literature review

1.1. Problems facing big cities in the light of future dmate
change

There is a growing appreciation among policy malerd stakeholders of the
inevitable impacts that climate change will bringall regions of Europe. Cities
face a specific set of challenges and in many wajisbe most profoundly
affected by climate variability and change. Thifoistwo main reasons.

Cities are focal points of vulnerability
Cities rely on complex infrastructure in order to€tion (e.g. transport,
drainage, water and energy supply); this infrastmecis at risk from
climate change,

Dawsonet al (2009)



The general impacts of climate change in urbansaaea widely covered in th

e

literature, largely due to the awareness raiseththiyential reports such as the

IPCC 4" Assessment Report (IPCC, 2007) and the EuropeasrdBment

Agency’s Report ‘The Impacts of Europe’s Changirign@te: 2008 Indicator-

based Assessment’ (EEA, 2008a).

At the urban level, there are various trends thiit imteract to produce the
challenges, impacts and risks of relevance to aecimakers when considering

future climate scenarios. These include climatersor@dclimate problems.

Table 1: Climate and non-climate problems facing lg cities

Climate Problems

Sea level rise:

-Storm surge

-Coastal erosion

-Saline intrusion in water table
-Raised coastal water table
-Long-term threat to coastal cities

River flooding:
-Impact financial districts as well as residenéisdas
-Disruptions and damage to energy, transport anthaaications infrastructurs

D

Flash flooding:

-Sewer overload/ back-up
-Pollution of groundwater
-Economic and social disruption

Erratic water supply
-e.g. droughts interspersed with floods

Drought
-Temporary loss of water supply/ water rationing
-Increased costs of water supply/ water pricinfp(dBbility concern)

Impaired water quality
-combination of drought (concentration) and flooah¢off and drain back-up)

Heavy rain
-Physical damage and disruption

Increased wind speeds

Heat stress:

-Air quality crises

-Direct health problems

-Waste decay

-Peak electricity demand (cooling demand)

Disease and pest increases




Non-climate problems

High population density:
-Concentrated vulnerability
-Overcrowding

-Social problems

-Drives expansion

Urbanisation and expansion:

-In-migration

-Pressure on services (e.g. health, police) araliress (e.g. utilities)
-Urban sprawl: pressure on surrounding ecosystems

Impermeable surfaces
-High run-off rates
-High drainage load

Traffic congestion and poor air quality

Ageing infrastructure

Social inequality

Urban heat island

Long, global supply chains and just-in-time delwpractices

Dependence on electricity supply for most servargs security

Pressure to de-carbonise urban settlements andmess

It is the interaction of these climate and non-elien problems that pose
significant challenges to urban decision-makers.

Policy solutions that have been prepared to de#i won-climate problems
generally do not factor in the climate signal, megnthat they will
underestimate the magnitude of the problem thely seaddress (CAP, 2007).
Below is a selection of examples of how these factoay interact to cause
uniquely urban challenges under a changing climate.

Physical threats

The integrity of urban areas may be affected byleesl rise and more frequent
flooding. Cities on European coastlines, such adBthltic Coast, are faced with
the threat of sea level rise, such as Riga, LaiMidpert et al, 2007). Many
European cities have developed on the banks ofrmiagrs, which bring risks
as well opportunities for trade. The cities of Gple (1993, 1995), Espoo and
Gdansk can testify to the significant economic andial impacts of flooding
(Nordregio, n.d.; Hilpertet al, 2007). Flooding causes physical damage to
assets, buildings and infrastructure, as well amifstant and long-lasting
financial, social and health disruption.

Most infrastructure in cities is built to last feeveral decades and was designed
using standards that assumed climate was a con3taist includes transport



systems (relied on for commuting, goods and toyrismater and waste water
services and a constant supply of electricity, uptich all commercial, public
and domestic services depend. Such infrastructanegotentially not able to
cope with future conditions, such as increaseddflodensity/ frequency or
higher average temperatures.

Physical infrastructure may also be ill equipped deal with adaptation
measures themselves. Urban drainage systems rqgemgful water to flush

and transport waste solids along drainage systésa result of drought, but
also as a consequence of water efficiency prograr(edaptation), there may
be less waste water entering sewers. The consegusnihat there may be
insufficient water to enable traditional drainagesidns to function under
changed climate conditions.

As a result of physical threats to cities, weattedsited insurance losses are
projected to rise over the next years and decadasP,( 2007). Where
development and economic growth continues, theevalt stake will rise,
meaning that the magnitude of these losses will escome bigger over time.
The value of economic growth tends to be focuseditias and therefore the
risks of climate change may increase more over timgties than in suburban
and rural areas.

Blue (i.e. water) and green (i.e. grass, foregtidd and parks) areas help to
regulate flood water, mitigate urban heat, imprairequality and provide space
for sustainable social activities. They are thneateby heat stress and flooding
(made worse by climate change) but also by urbaawdpand development;
they are the same time becoming more valuable amd threatened.

Urban sprawl is also leading to development witlmisuitable locations, such as
flood plains (e.g. Handley & Carter, 2006). As tleks associated with flooding
increase as a result of climate change (frequedayation, intensity), this
magnifies the vulnerability of settlements.

Service disruption

Cities’ residents and business require a reliabtesafe water supply in order to
survive. The drought impacts of climate change,cwhwill be felt throughout
much of Europe but most acutely in Mediterraneagiores, coupled with the
increased demand for water from growing populatiposes significant threats
to water supply utilities.

Many European cities are built on ageing and imfllex water and drainage
infrastructure. This is difficult and expensive teplace and would pose a
problem to city authorities even without climateange. For example, the city



of Panevezys in Lithuania suffers from a historyuoflerinvestment in water
supply facilities and associated pollution problemghe river Nevezis. As a
result, city residents require private wells to @ypdrinking water, but these
wells are vulnerable when the Nevezis floods, #ffigcschools, hospitals and
other water users in the city (Nordregio, n.d.).

Transport infrastructure is also vulnerable to elienimpacts, such as direct
flooding impacts, storm damage, heat buckling afmtrdines and roads, road
surface melting and drought causing subsidence gantaroads and rail lines.
Urban transport planners are already faced witichadlenge of de-carbonising
transport whilst coping with increased intra-urliavel and expanding aviation
travel activity. Forthcoming low-carbon transpottagegies will need to be
designed to perform optimally under future climedaditions.

Opportunities

Whilst the literature does not focus on the pot#nipsides of climate change
for cities, there are ways in which cities may Hdeato adapt to seize
opportunities. There are marginal benefits fronteased average temperatures,
which will not require much adaptation, such asreased cold deaths and
smaller financial losses from snow disruption, whidike flooding, costs
millions of Euros per day.

Some cities will be able to seize the adaptati®@ndg as a chance to make their
systems and services more efficient and flexibl&jctv should have local
economic benefits. Niche industries and sector$ aelelop to supply the
market with adaptive, resilient products and s&wjdringing employment and
investment to cities. Some cities will be able tpitalise on the tourism
opportunities presented by seasonal shifts and fledble holiday planning by
consumers.

When seen appropriately in the wider sense of madidity, the
transformational opportunity presented by low-carbligh-resilience cities is
there for the taking; innovative forms of spatigmming, transport and urban
ecology may deliver brighter, greener, altogeth@renpleasant urban spaces
offering a high quality of life than the industriahd post-industrial, polluted,
congested and socially fragmented cities of th& 2@ntury. Adaptation
therefore presents multiple win-win or no-regrgipartunities to cities.

Indirect impacts

Health: Urban residents benefit from high levels of acdes$ealthcare and
other services whilst suffering from the immediag@vironmental risks
associated with cities, including, most prominenglgor air quality from traffic
and industrial activity and increased exposuredisenand heat. This, coupled



with changing disease patterns, the rapid movenoséngjoods and people
between outbreak areas, risks to water quality tevdecay and higher risks
from ozone in heat waves, make the interaction afous climate and non-
climatic factors critical to the future health aban dwellers.

Inequality: As well as being concentrations of wealth, soriafjuality is most
acutely evident in cities. The various impacts bfhate change, as well as
existing dynamics around unemployment, crime, doidalation and poor
quality housing mean that certain groups are valolerto compounding climate
factors. For example, low income groups, includyayng people and older
people, have been found to be more vulnerableotmlihg (Thrushet al, 2005)
and heat waves (Brown & Walker, 2008). A body &fe@ch is emerging on the
links between poverty and vulnerability to climatkange (see for example,
JRF, forthcoming). Social inequalities are highilyely to increase in cities
unless adaptation strategies address this isswextlglir Exacerbated social
inequality can lead to social unrest, with knockeffects for politics, security,
health and well-being in cities.

Global impacts:Whilst climate change is expected to have a mappact on
European cities, the impacts in countries beyordB&b’s border, especially in
Africa, Central and southern Asia, are expecteddomore extreme (IPCC,
2007). Furthermore, these areas are more vulnetaldémate change and so
the results will have a more profound and immediapact on regional
economies in the areas surrounding Europe. Thisast likely to lead to
significant increases in migration to the EU. Miggsaaim first to settle in cities,
where the prospects of employment and social n&sware considerably greater
than in rural areas. Big cities in Europe, espictfilose in the south and with
significant migrant populations, will therefore de® prepare for the potential
influx of so-called ‘climate migrants’ over the comg decades.

Summary

Urban decision-makers are faced with a number afl@hges besides climate
change. The bad news is that these challengesimatact and compound,
creating dynamic problems for city authorities una@enditions of climate

change, unless early action is taken to transfannofie’s cities.

The opportunity is that the movement towards lowsoa cities and meaningful
engagement with the sustainability agenda provideogportunity to rethink
urban spaces for the benefit of urban residents.

The barriers that prevent these problems from be&ogsidered as part of
routine urban planning are explored in 1.3 below.



1.2. Possible solutions

Whilst it is too early to deem any adaptation asctessful’, examples of
sensible approaches and ‘good practice’ are engiigom the academic and
policy analysis literature.

Approaches to adaptation in cities

The emerging literature on adaptation to climatangje in cities recommends a
portfolio approach. Dawsagt al (2009) conclude that no single type of measure
is able to eliminate vulnerability to climate changnd thereby justify the
development of a portfolio of complementary measuréor example
combinations of institutional, technological andrastructure responses. They
recommend that the appropriate approach is oneetkah the city as system

i.e. influenced by dynamic economic, environmengald social forces.
Adaptation can be approached more manageablysm#y than at the regional
or national level; cities are single entities, #llath multiple actors and forces
at play, as will be seen below. Dawsetnal promote the integrated assessment
approach to studying cities and climate changepaas of the wider Tyndall
Centre Cities Programme.

Similarly, Lonsdaleet al describe the benefits of tackling adaptation witthie
wider framework of sustainable development in order gain a better
understanding of what constitutes “good adaptati@909:16). This includes
the consideration of “wider benefits” from adapati including social benefits
from progressive adaptation measures. In this wadaptation should be
reframed to encompass existing sectoral and cexgsyal activity on the
ground and not be seen as a separate issue oraagend

Measures taken to adapt to climate change arelwaysidentified as such, nor
are they necessarily promoted exclusively by canrsiibns of climate change.
In fact, when seen in isolation, ‘adaptation measumay not receive sufficient
support at the city level to be implemented. Howewehen the adaptation
agenda is explicitly linked to wider, existing issy synergies are likely to lead
to more adaptive action. For example, urban greemrthe UK may not have
been a priority for decision-makers previously hdaptation was used as an
extra “lever” to give it the prominence it now has London’s urban
management agenda (Lonsdalal, 2009:26).

CAP (2007) also promote the idea of “synergiesimeein adaptation and non-
climate issues when approaching adaptation atitheaale. For example, water
efficiency was not recognised as a climate chasgiel, despite one CAP city’s
reliance on snow melt-fed supply which has decikdse 40-50% in recent
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years; now water efficiency is seen as an “inswapolicy” against future
climate change impacts (CAP, 2007:41).

Despite the clear benefits of linking adaptationntm-climate agendas, CAP
(2007) found that no city officials have explicittpnsidered synergies, although
several individual officers with responsibilitiesrfadaptation were aware of
potential synergies.

Links between existing sectoral agendas could beemiar example, in spatial
planning. By integrating considerations of futuhenate conditions into spatial
plans, planners can increase the resilience ofnuspaces in efficient and non-
disruptive ways. Heightened flood risk and an elaated urban heat island
effect (UHI) could be addressed by refraining frdewveloping in flood risk
zones, considering heat dispersal in urban layodifpaioritising the inclusion of
green and blue spaces in plans. Taken furtherininkpatial planning to the
wider climate change agenda (mitigation as welladaptation) can lead to
reduced fossil fuel-driven transport, with resigtimprovements in local air
quality, which would further reduce the (healtrgks associated with climate
impacts (in this case heat waves magnifying the @ffi¢ct) (Dawsonet al
2009:6). Likewise, considering adaptation alongsmiggation can lead to cost-
effective upgrades of the building stock (ICLEI, 080, especially when
modifications are timed to coincide with routineimanance works.

The emerging literature on climate change and scitireerefore recommends
taking an integrated approach to adaptation thaliatty embeds existing
sectoral and cross-sectoral agendas within the atdinthange and wider
sustainable development framework.

We have identified five key themes from the litaraton possible solutions to
climate change challenges:

» Leadership

« Stakeholders

* Information and Knowledge
» Adaptation as Learning

* Tools and Guidance

Leadership

Achieving adaptation in cities requires strong kraflip (CAP, 2007). Strong
leadership is often made easier by activity atdite level by researchers or
think tanks, giving confidence and momentum to éadand stakeholders
(Lonsdaleet al, 2009). Interestingly, cities that have engageth whe GHG
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mitigation agenda are not necessarily more likelyehgage with adaptation
(CAP, 2007:10-11).

The Nottingham Declaration Action Pack is one meddm to demonstrate
local government commitment to addressing climéatksy signed by over 300
authorities

Early examples from cities that have engaged whih adaptation challenge
suggest that existence of an individual climatengeaChampion’ can be key.

“The importance of having a climate change champamot be
under-estimated for overcoming barriers and drivitige
adaptation agenda forward” Lonsdateal (2009:13)

Lonsdaleet al also highlight the important role of ‘policy enpreneurs’ in
driving adaptation; that is, leading agents who searching for problems that
require a solution. Examples from adaptation in lto&ver Guadiana area of
Spain and Portugal and the Tisza in Hungary besupthint out (2009:13).

Stakeholders

Whilst key individual agents can play an importaote in catalysing and
providing leadership to instigate activity, urbadaptation is a process that
relies on the buy-in and support of a wide rangstakeholders.

Adaptation has been described as a “process obglial (Lonsdaleet al,
2009:22). Crucially, a wide range of stakeholders aeeded to provide the
integrated, linked-up solutions to climate probleffisis includes municipal and
regional (even national) government departmengsspyort authorities, utilities
(energy and water), conservation groups, urban aamtgnorganisations, health
officials, businesses, emergency services, urb@ampls, climate, economic and
social researchers and others.

The roles of stakeholders are numerous and vavbes it comes to adaptation.
* Awareness raising
* Involvement in understanding the problem
» Agreeing adaptation objectives
» Securing financial and human resources
* Implementation
* Monitoring and evaluation
(After Ribeiroet al, 2009; CAP, 2009)

“ Available at:
http://www.energysavingtrust.org.uk/housingbuildfigcalauthorities/NottinghamDeclaration/online i@tt pa
ck/?pg=2
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CAP (2009) highlight that early engagement of stakeers is paramount, citing
evidence of success in this regard from New Yok laondon. Stakeholder may
be brought together informally as part of ad hoakivig groups, or, perhaps
more effectively, via the creation of climate charagencies or partnerships, for
example regional climate change partnerships inJiKgLonsdaleet al, 2009),
which are considered a factor in improving adaptaplanning in London as
opposed to New York or Boston, where research tehsimnded following the
publication of reports (CAP, 2007). The Swedishvidek of Municipalities on
Climate Change offers another model (Nordregio.. h3).

Information and Knowledge

Adapting to future threats requires the carefulttirent of climate and non-
climate information in order to create knowledgeowbrisks and possible
solutions.

CAP (2007) recommends analysis of historical data @bserved trends as a
technique for analysing the possible implicatiohslonate change. SNIFFER
(2008) and UKCIP have developed the Local Climatpdcts Profile Tool to
assist decision-makers in using historical dataidoassessment of vulnerability
to future change

The key sources of information for urban adaptatn@mfude:

» Modelled projections of future climate change (etexchange scenarios);

» Climate impacts modelling at the city level;

» Socio-economic scenarios, including projectiong@inomic growth and
population and demographic;

» Details of existing strategies and plans for théaar area covering
relevant time horizons;

* Information on past events (see Box 2 above).

The key feature of this information is that it mbstpresented in a format that is
suitable for end users (Nottingham Declaration,;rC&P, 2007; Lonsdalet al
2009). The information around climate change carhigbly complex. It can
also be used inappropriately if the uncertainty asgumptions built in to the
data are not properly understood by users, or camuated to stakeholders.
Data misuse, or inaccurate data, can lead to matiaiitan, which can mean
inefficient, ineffective or unjust adaptation.

®> The tools of the UK Climate Impacts Programme avrailable online atwww.ukcip.org.uk including the
LCLIP (http://www.ukcip.org.uk/index.php?option=com_corn&task=view&id=278&Itemid=377.
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In addition to scientific data, city officials reige guidance and examples of
adaptation from other cities in order to take actibor example, faced with
comparatively new risks of heat stress, northerrogean cities can learn from
the solutions employed by Mediterranean cities antaining thermal comfort
through architecture and the use of shutters antkrwigatures to provide
cooling (Lonsdaleet al 2009:14). This requires systems for sharing and
exchanging knowledge around climate impacts angtatian.

The UK Climate Impacts Programme website acts g®réal for access to
climate information, tools, case studies and guidarihis has been seen as a
critical success factor in stimulating adaptatiowarious political levels in the
UK (Lonsdaleet al, 2009). The KOMPASS initiativeonce fully developed, has
the potential to play a similar role for cities@ermany (and beyond) (Lonsdale
et al, 2009).

The literature places an emphasis on the successfiversion of ‘information’
into ‘knowledge’ (e.g. Lonsdalest al 2009:35), recognising that more
information does not always help (see Section 3rfore detail on the potential
barrier of ‘information overload’). Sources suchvasADAPT recognise that
knowledge-building information is not limited toientific data, encouraging
stakeholders to share experiences and other fofmm$oomation. In this sense,
despite the obvious need for high quality informatand climate and socio-
economic data, adaptation can be seen as morteafrang process than a pure
data analysis exercise. Improved knowledge transfestems are therefore
required to facilitate adaptation at the city leflednsdaleet al, 2009).

Adaptation as Learning

Climate change poses new threats to cities andactgewith existing factors to
present bigger problems to city officials. Adapiatiherefore requires decision-
makers to innovate and deal with new issues.

Lonsdaleet al conclude that “a central theme ... (is) the impartanf learning
in its different forms” (2009:35). Learning reqsrenore than information,
specifically: space and time for innovation, tragiof staff and stakeholders, a
learning atmosphere where honest reflection is @waged. It is important to
recognise this when guiding city officials; one imogtion is that adaptation
must be understood as a process and therefore nbtisessential, or even
appropriate, to decide all policies and measurdseabutset. That is why much
of the guidance literature recommends taking aatitee approach to adaptation
decision making (see Ribeist al, 2009).

6 Seehttp://www.anpassung.net/cln 110/DE/Home/homepagede.html?  nnn=true
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Tools and Guidance

Various tools and guidance documents have beemap@po help decision-
makers prepare for climate change and to adapeléctson of these guidance
documents, along with examples of regional adapigprojects, is represented
in Annex 2.

Summary
e Clear institutional mechanisms (including legislal and organised
stakeholder communities are considered importaninftking progress on
adaptation.

» High quality scientific and socio-economic data arererequisite for
understanding the issues and risks posed by cliohetiege.

« Data and information alone is insufficient for gtilsting action;
knowledge transfer, exchange and learning mechangmnecessary for
coherent adaptation planning and implementation.

» Approaches to adaptation need to be well considanddchot rushed; there
Is a danger of mal-adaptation if information is nsisd or the appropriate
range of stakeholders is not involved.

1.3. An initial analysis of the key barriers to adaptation at
the city level

The barriers to adaptation can be divided into eptial and practical barriers.
We will look at each group in turn.

Conceptual barriersnclude specific issues around the nature of thegptation
problem, as well as issues to do with complexihgartainty and psychology.

Practical barriersinclude the difficulties of adjusting institutionstructures to

account for adaptation, identifying and managingvedie groups of
stakeholders, issues around information and dat@egag and dissemination
and the physical constraints of cityscapes.

Conceptual Barriers

The nature of adaptation
There are various features of the adaptation agdldhat present barriers to
any decision-maker. Lonsdaét al (2009) characterise adaptation as posing a
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challenge unlike traditional policy challenges, efhimay be considerdahear
problems requiringrational and practical solutions (after Chapman, 2002).
Instead, adaptation isdynamicchallenge that isncertainandunboundedThis
leads Lonsdalet al (2009) to draw three conclusions about adaptation:

* There is no clear agreement about what exactlpihlelem is;

* There is uncertainty and ambiguity as to how imprognts might be
made;

* The problem has no limits in terms of the time aggburces it could
absorb.

Furthermore, indeed as a result of this lack ofitglastakeholders question
whether financial resources spent on adaptationldhwmt be better invested in
reducing greenhouse gas emissions, and therebgingdine impact of climate
change directly without needing to enter in to aatwic, unbounded policy
strategy (ICLEI, 2008:1). However, climate scierstggests that a degree of
climate change is inevitable, hence EU and MS cdmemts to the dual
objectives of mitigatiorand adaptation (e.g. EU White Paper on Adaptation,
European Commission 2009).

There remains a conflict, however, between thegmeed value of short-term
economic and social benefits from development axmhrsion and the long
term benefits of a potentially more expensive, maire resilient, sustainable
revolution of the urban model (Handley & Carter,08Q) There are also a
number of pressing non-climate issues for consimerdy urban policy makers,
which are often seen as more important than clirch#age, such as the ageing
population, terrorism, the global financial crisis flu pandemics (Lonsdalet
al, 2009:12).

Adaptation is seen as a ‘new’ problem’ the consetjaklack of an agreed
framework for assessing adaptation options (Lomseal al 2009:30) and
monitoring adaptation presents a bafridihe newness of adaptation and the
long-term nature of climate change means thattibesearly to determine what
Is ‘best practice’ and there is a general shortafjecase studies to show
practitioners what adaptation-in-action actuallyke like (Lonsdaleet al,
2009:32-3). It is certainly too early to be ableeawaluate what ‘successful’
adaptation would be.

Adaptation then, is an unbounded and potentiaijtless undertaking, which is
likely to deliver benefits over the long term, bwhich may require the

" Despite the prevalence of ideas on what suchraefnsork should look like.
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investment of resources in the short term underditons of uncertainty.
Practitioners are still discovering how best torapph adaptation.

The complexity of climate change, vulnerability andisk

Climate risks are the result of a significant numbé& complex factors and
interactions. Specifically, risks emerge from coexplsocio-ecological or
coupled human-environment interactions (Lonsddl@l, 2009:29). Likewise,
vulnerability to climate change is determined bgteyn exposure, sensitivity
and adaptive capacity (IPCC, 2007), each of whighia turn dependent on
complex interactions of physical and socio-econdiators (see Figure 2).

Social, Cogpnition,
; economic perception
Climate and and
Change institutional willingness
i capacity
Exposure Sensitivity i
% * Adaptive
Impacts (potential) capacity
v . v
Vulnerability
CTTTTTTTTTTTT T T T i
! Adaptation !
| |

Figure 2: Vulnerability to climate change, from Schiter et al (2004)

Uncertainty in climate science and system response

Climate modelling is inherently uncertain (Hilpett al, 2007). Scenarios are
built on assumptions of future emissions and secimomic developments,
which cannot be known. The complexity of biophykiesponses to climate
change adds a further layer of complexity. Onedgipreaction is denial and a
refusal to engage (ICLEI, 2008).

Some practitioners hope that improved data willveokthe problem of
uncertainty (Lonsdalet al 2009:28). This is a dangerous mindset because it
places an unrealistic faith in climate modellinglampacts science; there will
always be a significant degree of uncertainty whavdelling such complex
systems as future climate change.
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Decision-makers sometimes feel paralysed by thenmaty that is associated
with climate projections. This is an equally untelpnindset because it rejects
the reality of all planning and strategy buildinghich is that decisions must be
made without perfect information. Similar (if nategter) degrees of uncertainty
apply to economic forecasting (e.g. interest rat@ms) do not held back planning
in affected sectors (Lonsdad¢ al, 2009:28).

The uncertain timing of future climate impacts nmk#e planning of
implementing adaptation measures difficult, whiem ¢old people back from
doing anything at all (ICLEI, 2008). This mattemsrsened by the considerable
uncertainty that is bound up in existing climatcles (e.g. CAP, 2007:41).

The communication of uncertainty is an emerging llehge for climate
scientists and adaptation leaders

Psychological Barriers
The way in which climate change is perceived andviduals’ ability to process
information can impede movement towards adaptation.

Perception of risk is critical in motivating adajgtiresponses. Risk perception,
or the awareness of risk (irrespective of the dalegree of risk being faced),
can make the difference between action and inacigmorance is bliss’.

The barriers to adaptation observed from the ADAMW]|gxt's research in Berlin
are relevant in this respect (see Box 2).

Barriers in Berlin

* No state level or local data

 Much of the scientific data is inaccessible, oruiegs translation fo
specific audiences

» Political focus on mitigation

« Concern about filing people with fear without piading practical
solutions

* Need to learn more and experiment, but no fundangninovation

* Memory of hot summers does not last for long

Lonsdaleet al (2009:19)

—

Box 2: Berlin —Barriers to Adaptation

® For example, the provision of probabilistic climatcenarios in the new UK Climate Projections (URGP
have presented additional problems to the teamsmonitating these results: do practitioners undedstand
‘treat’ uncertainty in appropriate ways? Additidgafunctionality comes with a price: additionalom for mis-
use.
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Appetite for risk can also influence adaptatiortigSi cannot mitigate all climate
risks (budgets are limited) but often fail to egfly consider their risk appetite.

A high risk appetite, for example to encourage iagpdevelopment in high risk

areas, may inform a decision of whether to, or hmuch to adapt. Spatial

development plans to build 85 000 new homes inTthames Gateway by

London have been assessed in the light of straflegid risk assessment results
to determine an ‘acceptable’ level of risk for ndevelopments of this kind,;

insurance firms tend to have a different risk ap@eb developers in these
circumstances!

Adaptation can sometimes be neglected in cities revhdimate change
mitigation is an existing priority. There is a feamong practitioners that
engaging in adaptation may be seen as a sign thtagaton efforts are

“inadequate” (Lonsdalet al, 2009:11) or that pursuing adaptation is “defdatis
(CAP, 2007). This is more likely to be the case mhiadividual members of
staff within the city administration have dual respibilities for mitigation and

adaptation. Mitigation is often seen as more tadegdnd attractive, whereas
adaptation is confusing and represents failure gtafeet al, 2009:11).

Other psychological factors inhibit adaptation, luging the propensity to
forget. This can manifest itself through the sherth memory of
administrations who have been affected by extrereather events, but who
soon forget the pain and costs associated and wi@ak® action to prevent such
events from occurring again. Tanehill’'s “Hydro-gical Cycle” (Londsdalest
al, 2009:27) shows that that institutional memonrgxtreme events is short. For
example, planning and health authorities have yotaged the risk of heat
waves, despite the summer of 2003 heat wave inr@lditirope, because of the
relatively cool summers of the last few years (JieEhcoming).

We have seen that the nature of adaptation is @agsid the challenge is long-
term, which presents particular problems. In additithe impacts of climate
change on society are highly complex and involvétipla uncertainties, which
hamper decision-making and can lead to inactionrioda psychological
responses to climate change can also preventigfexttion.

We will now consider some of the more practicakieas that have been seen to
obstruct progress on adaptation.

Practical Barriers

Institutional context
Not surprisingly, individual officers can struggketake account of the relevant
sectoral interactions that characterise the thoéatlimate change. This task
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often extends beyond their personal remit withia tinban administration, due
to the frequent cross-sectoral nature of impaath s1$ heat waves and flooding
(Dawsonet al, 2009).

Adaptation requires action at multiple administratiscales, for example at
conurbation, neighbourhood and individual builditeyel (Lonsdaleet al,
2009:30). CAP (2007) show that the Boston Metrdpnliarea consists of 101
towns and city administrations, who are not alwajl8ng to cooperate on the
scale necessary to enable joined-up adaptatiofer(git administrations may
compete for budget and influence).

Adaptation also tends to require action and diadogularger scales, which can
even be trans-boundary in nature (UNECE, 2009)ef@mple water resource
iIssues and migration. It is often not clear toesitwhat role they should be
playing in adaptation and where specific liabitiee (ICLEI, 2008:1). It is
therefore difficult to initiate action, if the radeand responsibilities, and
institutional structures are not in place to enaldar ownership of adaptation
planning.

Once adaptation strategies have been designea #nerfurther institutional
barriers to implementation. It is unlikely that tipertfolio of measure8’can be
implemented by a single agency within the city adstration. The policies and
procedures to enable adaptation are not yet ireftaallow consideration of the
long time scales relevant to adaptation (ICLEI, @00

There is also a lack of leadership and investmemidiaptation, which prevents
progress at the organisational level. High staffidver in some administrations
has been cited as a significant barrier to accahgrgprogress on adaptation.
This leads to both short-termism by individuals ah@& need for climate
champions to repeat their lobbying and capacitydmg for each new set of
colleagues in various positions throughout the wiggion (CAP, 2007). The
sporadic and insufficient investment in adaptafimm national, regional and
city authorities is also seen as a barrier to @egrespecially given the need to
plan for medium to long-term scenarios (ICLEI, 2008AP, 2007). The
examples in this project shed more recent lighhaw these factors are playing
out in 2010.

A further institutional barrier is presented by thmited remit for spatial

planning departments. Planners are able to dirediiyence new development,
and therefore mainstream climate resilience intev pé&ans, but have a more
limited role in regeneration and the redevelopmanexisting areas. This is

° Described above as a necessary approach to adaptat
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increasingly being controlled by the private sectéandley and Carter (2006)
refer to the “privatisation” of open spaces throtgh increasing involvement of
private companies in city centre regeneration. Limng resilience objectives do
not overlap with the shorter-term profit interestprivate developers.

Stakeholders

Sectoral stakeholders will face their own barrterengagement and action, for
example architects may be more cautious about ehtragn some NGO groups
(Lonsdaleet al, 2009:12). Some sectors may find it difficult g|ach common
positions, due to different sets of interests (egnservation groups and
construction companies) or because their approaehesunfamiliar to one
another, (e.g. scientists and residents). Diffestakeholders may also disagree
on the science of climate change (ICLEI, 2008) & telative importance of
competing priorities at the city level. Neverthslescooperation and
communication between stakeholders is integrahéosuccess of adaptation at
any scale (Ribeiret al, 2009).

Physical limits

Lastly, cities are constrained by the physicalasfructure upon which they are
built, especially the age and inflexibility of cain utility systems such as water
mains and drainage systems. The effect is thatscdre ‘locked-in’ to using

certain technologies and constrained by the pedoo® capacity of those
systems. It is therefore costly and in some casesaictical to build alternative

systems or to make sudden switches to alternagednblogies, planning

systems or infrastructure.

The adaptation measures available to cities aecastrained by the physical
layout and characteristics of individual cities.r Fexample, proximity to the

coast, floodplains or forests (fire) present ridist also constrains growth and
flexibility. Local soil conditions can reduce thptmns for simple green space to
mitigate flood risk effectively because they cdmiite to higher levels of run-

off, for example clay soils in parts of Manchegtéandley & Carter, 2006).

Summary

Adaptation is a new challenge and most city autiesriare still working out
how best to deal with it. Cities have a numberarhpeting priorities and there
are certain features about adaptation that makeaskea difficult one.

» Adaptation has no end point; politicians and actalie decision-
makers are therefore wary of making a commitmeirddkle it.

» Because it involves multiple, non-expert stakehadethe
complexities and uncertainties involved in climateange make the
task even harder than it would be anyway.
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* Understanding climate is complex; understandingesitunder
conditions of climate change is even more complex.

» Adaptation requires understanding possible futeenarios; there is
a constant balance to be maintained between agpithie paralysis
of uncertainty’ and underestimating the level ofcemainty in
climate science or scenarios.

» Perceptions of risk and vulnerability have a bifjuence on a city’s
willingness to adapt.

» Adaptation is seen by some as an admission ofréailu climate
change mitigation.

This literature review has set the scene of urhdnerability, risk and
adaptation. It raises issues that have further mhmriified and drawn out from
the European case studies during this project.résidts of these case studies
are presented in the following chapters.
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2.Case Study Methodology

The consortium partners selected twenty case stwdch reflect the diversity
of cities and metropolitan areas in the EU in teohgeographic conditions as
well as adaptation challenges. Table 2 introduceselected case study cities.

Table 2: Cities included in the study

Country Name of city
Austria Vienna
Czech Republic Prague
Denmark Copenhagen
United Kingdom | Birmingham
United Kingdom | London
United Kingdom | Manchester
Finland Helsinki
France Greater Lyon
Germany Bremen/ Bremerhaven/ Oldenburg
Germany Dresden
Germany Hamburg
Hungary Budapest
Hungary Tatabanya
Italy Bologna

Italy Venice

Latvia Riga
Portugal Almada (Lisbon Metropolitan Area
Spain Zaragoza
Sweden Stockholm
The Netherlands | Amsterdam

As mentioned earlier, the survey was divided imto interview phases: Phase 1
focused on overall strategy development, design mmolementation, and
Phase 2 on individual adaptation measures. Thetigneaires used in both

phases are included in Annex 3.
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In Phase 1 of the study, local and regional ineewpartners were first asked to
fill in a questionnaire to provide some writtenanhation on the relevant topics.
Subsequently, the consortium partners conducteghehe interviews with the
local / regional partners to clarify and deepen ansthnding of individual
aspects of the adaptation strategy. In many caseasi difficult to identify the
appropriate interview partners in city authoritidespite well established
contacts with cities included in case studies. Tikiprimarily a reflection of
unclear allocation of responsibilities on issuesadéptation to climate change.
Moreover, it has also proved difficult to obtairethecessary information from
city authorities (budget cuts and overworked clenelhange officers being two
of the main explanations). It was important to osy different ‘routes’ to the
city authorities and follow up with multiple requg$or information.

The adaptation measures examined in Phase 2 slitliey were selected by the
consortium on the basis of suggestions collectetthenfirst phase. The second
phase of the survey was conducted analogous tdirStephase, i.e. using a
questionnaire related to individual adaptation roess and another round of
telephone interviews. Depending on the responsdslifor those measures in
each administration, the interview partners in phago may or may not have
been the same as in the first phase. This was eongpited by desk research
conducted prior and/or post-interviews to gain #&dveunderstanding of the
action, depending on conditions and informationlatée.

Since most strategies are still in the stage diaektion, most of the potential
adaptation measures within these strategies acecoally in a planning stage.
This provides a significant challenge to derive dgaractice lessons and
recommendations from them. Therefore, the primacu$ in the second phase
of the study was on measures which have alreadg baplemented or for
which implementation has at least already statteédddition, measures which
are still in the planning stage are included whesythave a strong innovative
aspect or are otherwise deemed to be particulaitglde for examination. This
selection process resulted in an uneven distributfomeasures per city: while
an average of two measures per city (i.e. a maxinond0 in total) was
envisaged for further investigation, for some eitmore than two measures
were included whereas for others one or no meadak were included.
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3. Analysis of city adaptation strategies

3.1. Overview of results

This section provides an analysis of the main ditarstics of city level
adaptation strategies examined in the study. Thecs considered are: overall
approach, stage of preparation, adaptation chakemngdentified and addressed
by cities, impetus for the development of adaptatsbrategies, the role of
assessments and different tools to support theegiralevelopment, integration
of adaptation within existing strategies and strcet, stakeholder involvement
and consultation, knowledge sharing, barriers ahdllenges for adaptation
planning, and specificities of strategy developmentCentral and Eastern
Europe.

Overall approach

Fourteen out of twenty cities in the study havepaeld the approach of pursuing
comprehensive adaptation strategies (Vienna, Londddopenhagen,
Birmingham, Lyon, Manchester, Dresden, Helsinki,efBen, Tatabanya,
Hamburg, Almada, Zaragoza, and Stockholm). Add#ilynthe city of Bologna
plans to begin the process in the near futureselren of these cities, adaptation
and mitigation are being addressed through the ssimaegy whereas the
remaining eight cities are developing or have dgvetl stand-alone adaptation
strategies.

The remaining five cities included in the study applying a set of measures or
a sectoral approach without a strategy aiming atpcehensive cross-sectoral
integration (Prague, Venice, Riga, Budapest, andgtArdam). These measures
or approaches are not always explicitly frameddagptation activities and while
cross-sectoral integration still takes place, itmere narrow and limited. In
particular, the main challenge addressed in thés ¢s the issue of flooding
(Prague) or flooding together with sea level riser(ice, Riga, Amsterdam).
The city of Budapest, on the other hand, has se4 lygat wave action plan,
which is, however, primarily a local implementatioiha national requirement.

Stage of preparation

In most cities, adaptation strategies and mostviddal measures are still in
preparation. Only Tatabanya in Hungary and AlmadaPbrtugal have an
approved strategy that is already in the implentemta stage. Where
comprehensive strategy documents are being devkldpbese are at different
stages: under consultation, being prepared, or iontiie planning stage. Most
strategies are scheduled to be finalised by theoér2®11. The early stages of
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development of adaptation strategies limit the piodé for the analysis of their
content and effects.

Adaptation challenges

The study confirms that European cities are fa¢orgexpect to face) several
parallel challenges from direct climate change iopa While five cities
(Prague, Hamburg, Budapest, Tatabanya, Riga) itedica single primary
challenge, the remaining fifteen cities identifeddeast two primary challenges.
Moreover, most cities flagged additional challengss illustrated in Table 3,
river floods, heat waves, and intense precipitatewents are reported by
approximately half of the case studies as highlgvient challenges from direct
climate change impacts. Droughts and water effayere also highly relevant.
Cities located on the coast, of course, also refh@timportance of sea level
rise. Wind storms are primarily identified as asetary challenge.

Table 3: Relevance and coverage of adaptation chatiges

Heat Intense
: wind / Drought and precipitation
River |waves/ storm water Sea level drainage
floods | urban heat . rise g€
: damages | efficiency flash
islands ;
flooding
Most relevant 9 10 3 8 7 11
Relevant 10 9 13 8 3 7
Covered by 11 10 7 11 3 10
strategy
Partially covered 5 4 5 3 5 4
by strategy
Increased Migration,
wild Water health, | Biodiversity | differential
fires | quality | disease loss social
problems impacts
Most relevant / / / / /
Relevant 1 16 16 18 15
Covered by 1 8 10 8 r
strategy
Partially covered / 3 6 5 1
by strategy

Moreover, challenges resulting from more indirdahate change impacts are
also highly relevant with three quarters of casediss emphasising the
importance of water quality issues, biodiversitgdand increased health and
disease problems, as well as migration and diftexiesocial impacts.
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It is too early and beyond the scope of the stumevtaluate how well the
individual adaptation strategies respond to thatifled challenges. The study
does indicate, however, that comprehensive adaptasirategies at least
partially address the challenges that they iden&i§y resulting from direct
challenges from climate change (i.e. river floodsat waves, intense
precipitation events, sea level rise). This is astclearly the case for indirect
challenges of water quality, biodiversity loss andreased health and disease
problems which are not as often fully or partiatpvered in individual
strategies. It is important to note that the eviadmaof challenges often reflects
the individual opinions of interviewees and maylude a bias towards their
own areas of work. Furthermore, it is importantsteess that for the indirect
challenges (especially increased health and diggaddems and migration and
differential social impacts), no adaptation measulieectly targeting them as a
primary challenge were included in the Phase hefstudy. However, it cannot
be concluded that cities are not addressing thesléeages.

For cities which have not yet begun to develop cain@nsive adaptation
strategies the presence of multiple challengeglgl@adicates a need to move
from a sectoral approach to a comprehensive adaptstrategy.

Impetus for action

Two main types of impetus for the development adpddtion strategies can be
identified: as part of a strategy development gdiidg municipal governments,
or part of research projects (national and inteonat) with the involvement of

municipal and regional administrative bodies. Aman@mples of the former

are the cities of London, Birmingham, Prague, Zarag and Hamburg.

Research projects, on the other hand, are drivorge$, for example, in

Dresden, Lyon, Manchester, and Hamburg.

The development of city adaptation strategies aas rule, not been prompted
by binding national level requirements. Most cigwel actions, however, are
linked to a national strategy, either already addgDenmark, Finland, France,
Germany, Spain, Hungary) or in preparation (Cze@puRlic, Italy, Latvia,
Portugal, Sweden). In the UK, the development didwal Indicator 188 which
reports on the preparedness to deal with climatagh adaptation (see Annex
2) has put pressure on city authorities to addesgptation issues which is
further complemented by the regional adaptatioatatyy adopted in England.
Sweden appears to be the only country where fundingrovided from the
central government directly to the regional autiesito support the preparation
of municipal adaptation strategies (not via a redegaroject such as is the case
in Germany). This preparation will run in paralle the national strategy
preparation. Among the case study countries, onlgtda, the UK as a whole
and the Netherlands do not have an explicit nakistnategy on adaptation.
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Research Funding

Research funding has been an important driver dbomin the early stages of
strategy development in eight of the twenty citiesluded in the study. A

prominent example is the German KLIMZUG programment the Federal

Ministry of Education and Research (see Annex 2)iclv appears to be an
effective approach to coordinating adaptation actibetween research
institutions, administrative bodies, and stakehad® regional level. It is of
central importance in the development of Dresdeamblrg, and Bremen
strategies. The programme has a regional focusewsaled by its title —

Managing Climate Change in the Regions for the feutRegional authorities
and businesses provide co-financing, but the largmrity of funds come from

the federal level. Cities themselves are benefesaonly as part of the regional
project consortium. The KLIMZUG funding is limiteéd seven pilot regions and
represents a one-off injection of funds.

In addition, projects funded under the Europeanidted Development Fund

(for example, BaltCICA in Helsinki, AMICA in Lyonral Venice, and ASTRA

in Riga) have been instrumental in encouraging fmgiatives and capacity

building at local level. The outputs such as saendevelopments and risk
assessments, even if these do not fully satisfeared needs, along with
experiences obtained under these pilot projectspcavide a valuable base for
the development of strategy documents. Moreoverlhiversity of Manchester
plays a central role in facilitating the EcoCitipsoject which provides the
framework for the development of Manchester adaptadtrategy. In the case
of Manchester, however, the primary funding for \msity involvement comes
from the private sector.

Nonetheless, a concern with research-driven aetsvis how the impetus for
action can be maintained beyond the duration ofésearch project. There is a
need to link these individual pilot projects undemational and/or regional
umbrella provided by national adaptation strategras action plans.

The importance of research projects in the ingi@ges both as a source of
funding and guidance for initial (and further) stap strategy preparation point
to the value of guidance, knowledge transfer, axggeeence sharing. Even in
the absence of binding political and legal requeats, central authorities could
provide further guidance and funding to facilitate/-level action and provide
continuity of adaptation efforts beyond the pildbage. This is of central
importance especially in cases where local exgerisnissing. Moreover, given
the similarity of adaptation challenges and alreasi@blished delivery systems
for certain policy areas (for example, regionalipgl the EU could play an
important role in facilitating strategy developmantity level.
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Assessments and tools

The development of adaptation strategies is prestican the availability of
regional and local level data and assessmentsicllarty important are the
availability of regional climate change scenariassk assessments and
modelling, impact and vulnerability assessments raa@ping tools, as well as
economic assessments of action versus no-actiomedder, other specific
needs identified by the case studies include &weldpment of specific locally
adapted indicators of risks related to climate deanor the integration of
climate models which are downscaled to the regiteadl with socio-economic
scenarios (such as, for example, demographic chahgenany case studies,
risk assessments, climate scenarios and other hawks been provided through
research projects. The development of partnershiths scientific institutions,
whether through an externally funded research prae within a city-driven
initiative (for example, London) is important forgviding the scientific and
technical basis for adaptation strategies.

Knowledge sharing

Exchange of information and experiences betweerategsty developers
internationally and within the country is importafior example, the city of
Vienna is drawing on the experiences of London &mdgue on those of
Cologne. Further, within Germany both the KLIMZUGogramme and the
German Federal Environmental Agency contribute e dissemination of
experience.

Integration of adaptation within existing strategies and structures

The integration of adaptation objectives with breradustainable development
objectives varies. The comprehensive approachestteimtegrate most sectors,
as well as many different types of partners andactires in the design process.
A number of cities reported on the integration ddgtation work with the local
agenda 21 activities (for example, Birmingham, Ly@amd Zaragoza). The
mainstreaming of adaptation actions within existprgcesses and structures
(including mitigation but also sustainable develepimore broadly) is a best
practice message (for example, see the integratanept of Vienna, Helsinki,
and Dresden). In Dresden, for example, the emphasisn mainstreaming
adaptation into existing policy areas and admiaiste departments so that a
separate adaptation strategy would not be needdabtAtion objectives would
instead be fully integrated into existing structurét the same time, sectoral
approaches identified in this study (for examplagae, Lyon, Venice) provide
good examples of how cities can develop potentiailldimg blocks for
adaptation even if under a different label (floadidefence, biodiversity
protection).
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Barriers and challenges for adaptation planning

Central challenges for city authorities in devetgpiadaptation strategies
involve the lack of political commitments in thecéaof other pressing and more
immediate challenges, the gap between availableasiceand other data and
local planning needs, budget cuts and lack of statk of available regional-
level data, as well as in some cases the lack o¢ mmmplete guidance from the
national level. Furthermore, adaptation work reeglia cross-sectoral approach
which can represent an obstacle for local govertsnédrthey are not used to
this kind of work (see, for example, the case abgaza).

Stakeholder involvement and consultation

Cities have applied different approaches to ensilre participation of
stakeholders. Where the focus has been on simgliess(for example, flooding
in Prague or Venice), the involvement is limiteddtevant city departments and
technical consultants. In the case of compreherstnategies, most involve the
participation of a wide range of stakeholders fromy authorities, to private
companies, research institutions and citizensaites.

The early involvement and consultation of stakedddand residents is an
important message for best practice (see, for ebgnfirmingham). The

involvement of relevant stakeholders ensures thabraprehensive picture of
key challenges and opportunities of climate chasgédentified, that risks are
fully assessed, and that feasibility of adaptatogtions is tested. Moreover,
active participation of stakeholders can improwe Itiy-in of proposed options
and greatly increase the awareness of strategysriance and the role that it

plays.

Some innovative tools to support adaptation incluaedon’s website to
encourage public comments on the strategy andeudations (including for
private homes), the London Resilience Roadmap whétk out 34 actions to
help London adapt, or Tatabanya’'s heat wave ajstesn.

Specificities of adaptation in Central and EasterrEurope (CEE)

Overall approach

The city of Tatabanya, Hungary, is the only of ther CEE cities included in

the study which has adopted a comprehensive adaptttategy. A group of

individuals within the local government convincedttb the local city council

and other stakeholders to integrate mitigation adaptation in the process of
local decision making, resulting in the Local ClimaChange Strategy. The
remaining three cities have developed and impleesemdividual measures
which have been carried out in the framework ofotholitical processes (for
instance, accession towards the EU), in the comtedisaster risk management,
civil defence, and public health, or as part ofgéarEU-wide projects. For
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instance, in Prague the river flood defence systet@ems from water
management and flood defence processes. Budagsedeheloped its system of
Heat Alert in the context the EUROnheat initiative.Riga the coastal flooding
forecasts have been developed in the context ofNdERREG Ill project.
While these three cities are not addressing thengification of frequency and
severity of hazards due to climate change explidiiey do incorporate a safety
margin in their planning for disaster and risk ngeraent.

Barriers to adaptation
The process of urban adaptation to climate chang€entral and Eastern
Europe (CEE) has several characteristics, the mtatesting of which is that
municipalities are adapting to the consequencesliofate change without
naming it adaptation. The following reasons caovjgle a strong explanation
for why the majority of municipalities have not ye¢veloped comprehensive
adaptation strategies:
» Lack of political will due to climate change scegim and/or
mistrust of climate change appeals from authorities
* Lack of political will resulting from the low pridy accorded to
environmental issues in municipal agendas and ededdack of
available resources (human, financial, etc);
* Low awareness that the environmental hazards angurr cities can
be attributed to climate change which in turn ressul low demand
for action.

Impetus for action

At present CEE countries do not stipulate the miomgacreation of municipal
adaptation strategies. Although, for example, ttaidhal Hungarian Climate
Change Strategy for 2008-2025, encourages munitbgsalto do so. It is
doubtful whether legal enforcement to create theioipal adaptation strategies
can bring their implementation into real life. Sofeasures such as awareness-
raising, knowledge dissemination (for instancebest win-win practices and
avoided losses due to precautionary adaptation unes)s scientific and
financial support might be more efficient. Furthersy the case of Tatabanya
clearly illustrates that knowledgeable enthusiast@keholders (within the local
governments or among general public) play a crumé in the adaptation
process. The existence of such ‘climate leadens’ lmacome a real vehicle to
develop local adaptation strategies and to implértieem. It would therefore
be appropriate to provide networking and knowledbaring opportunities to
support such climate leaders.
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3.2. Description and analysis of individual adaptation
strategies

CASE STUDY 1: City:Vienna
Country: Austria

Number of inhabitants (city): 1 661 206 (2006)
Strategy at national level:There is no national adaptation strategy.

City or regional adaptation strategy: Programme for climate protection of the
city of Vienna (KIiP)

Lead administrative bodypepartment of Climate Coordination of Vienna
Strategy part of combined mitigation and adaptattrategy?Yes. The
adaptation strategy still under development wilplet of Vienna’s Climate
Change Programme (KLiP).

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorRiver floods; Drought and water efficiency; Heat
waves / urban heat

Relevant for the region\Vind / storm damages

Covered by adaptation strategiver floods; Drought and water efficiency;
Heat waves / urban heat; Wind / storm damage

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionater quality; Increased health and disease pma)le
Migration, differential social impacts, Biodivengioss

Covered by adaptation strategywater quality, increased health and disease
problems; Biodiversity loss; Migration, differentsocial impacts

Partially covered by adaptation strategyone

Sectoral coverageComprehensive, cross-sectoral adaptation strategy
Sectors coveredAir quality; Health; social life and neighbourhood
management; Flood; Water resources managemenpstaiction and
biodiversity conservation, protection of green gsatVaste management;
Urban and regional planning; Building and consiarctTransport; Energy
supply and consumption; Regional/Local economy;rinuand leisure
activities; Emergency planning; Finances and inscea

Key measures:

No 1 — House renewal for energy efficiency: Progfimsulation, overheat
control (measure since 1990)

No 2 — Urban planning: spatial planning to reduaceate change impacts and
costs, e.g. greening of courtyard, roof (measunees2003);
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No 3 — Plan for security of energy supplgducing the need for fossil fuel
energy as district cooling is done using waste gueasince 2009).

Resources:

How long did/will it take to develop the strategy? years

Resources used to develop the stratégyancial — information is not available.
Personnel — the working groups are now taking tirsir steps, too early to give
precise information about the number of peopleekrdl support — too early to
give precise information.

Resources used to implement the strat€égyancial — administrative budget;
Personnel — existing; External support — additigmmagrammes and associated
projects.

Data and information used to develop the strategy:

Climate scenariosthe same scenarios used by the IPCC.

Climate modelsTo forecast for regional level downscaling metkoli be
used. In the course of the "reclip:more" projdug, downscaling will be
implemented for Eastern Austria. The objectiveiproject regional climate
changes for Austria for long-term periods in a b dgeid.

Climate change vulnerability and impact/risk assessts related projects:
Impact of climate change in Vienna under speciaiale scenarios; “Danubia”
assessment (future Danube flow level); Requiremamdsstrategies for
adaptation of big cities: the Vienna case studyeg¢opic of interior temperature
of buildings).

Involvement in strategy development and implementadn:
Binding political commitment exists regardinge creation of the strategy.
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the development of theteggg?Many. See case study
comments for details.
Stakeholders involved in strategy development:
Private organisationsAgriculture insurance (Osterreichische
Hagelversicherung); Large companies linked to gnprgduction (e.g.
OMV); Airport Vienna; Austrian Federal Railways (BB
Research institutiondJniversity BOKU, Meteorology Institute (BOKU-
Met); Austrian Energy Agency
NGOs and/or citizens’ initiativedndustrial associations; Chamber of
Labour; Chamber of Commerce; Caritas; Environmergdnisations:
WWEF, Greenpeace, Global 2000
Governments of neighbouring cities/regiofvernment of Lower Austria.

Case study comments

Motivation and priorities for strategy development;_The Vienna climate
change strategy was started for precautionary nsadts priorities for action
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were set based on the perception of urgency cdusdugh flood vulnerability,
results of the vwvulnerability assessment, availgbilof resources (human,
financial) and as a result of stakeholder consahat

Multi-level cooperation and integration with other strategies/policies:

Austria does not have an operational strategy &b \agh climate change, and it
is not known when the strategy which is now inpipeline will be approved. A
policy paper that is the draft of a possible Aastrclimate strategy is available.

The Vienna adaptation strategy is part of a widienate protection strategy that
includes a mitigation strategy. This programidgmaschutzprogramnstarted
in 1999 with KLiP | and included 385 measures. KlliRtarted in December
2009. This programme creates Vienna’s politicalmi@ment to climate change
until 2020.

Other city and regional adaptation strategies bgllused to inform the design of
this strategy such as the adaptation strategydadan.

Leadership, stakeholder integration and public congltation: The Vienna
city council has a political mandate to developaalaptation strategy and to
submit it to the regional authorities by the end261.0. However, there is no
binding political commitment regarding the implertegion and evaluation of
the strategy. Gaining political commitment is thajon challenge experienced
during the stage of creating a strategy.

In 2008, four working groups were defined: Trangpddrban Planning,
Building Planning and Tourism. Two working groups Blealth and Energy
Generation are not yet operational. There are &t Ieine public departments
that will contribute to the creation of the strateyienna public transportation
system (Wiener Linien); Vienna Energy Company (WiEnergie); MD-
Baudirektion (City's Construction and InfrastruetuDepartment); Wiener
Wohnen; Vienna Hospital Association (KAV); MA 18 ithdn Planning), MA
22 (Environmental Protection), MA 3 (Department Sfaff Protection and
Occupational Health Promotion), MA 17 (Departmerit lnotegration and
Diversity). There are also four important privageter players (Osterreichische
Hagelversicherung; OMV; Airport Vienna; Austriandégal Railways) and six
NGOs (Chamber of Commerce, Chamber of Labour, WBfEenpeace, Global
2000, Caritas). External stakeholders will parttgin the formulation of the
strategy through the formation of partnerships leetw public authorities,
research institutes and private organisations.

Some policies and measures were modified to incatpdLiP requirements:
Transport Master Plan Vienna 2003 (MPV); City EryelEdficiency Programme
(SEP); City development plan 2005 (STEP 05); Theenda Integration
Concept.
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Monitoring and evaluation: The climate protection strategy of the City of
Vienna will be evaluated annually by the AustriareEyy Agency.
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CASE STUDY 2: City: City of Prague
Country: Czech Republic

Number of inhabitants (city): 1 200 000 (2008)

Strategy at national level: In preparation to be finalised by 2011. However,
there are a number of other national strategieseaduhg various adaptation
topics. For instance, Flood Forecasting and WarBygfem as well as Strategy
for Flood Protection are embedded in the WaterM@t254 adopted in 2001.

City or regional adaptation strategy: It is not an adaptation strategy per se.
some adaptation measures are spread among difféamming departments of
the Prague City Hall and Prague Districts Offiddswever, thePlan
protipovodiové ochrany hl. m. PrahifFlood defence plan of the capital city of
Prague) set up in the year 1997 addresses thehkdlgrnge from the direct
climate change impact threatening the city. Theeefth can be regarded as an
adaptation plan.

Strategy part of combined mitigation and adaptastategy”No

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorRiver floods

Relevant for the regiortieat waves / urban heat islands Wind/storm damages
Intense precipitation, Drought and water efficiency

Covered by adaptation strategiiver floods

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionater quality; Increased number of health problems
Biodiversity loss

Covered by adaptation strategyo

Sectoral coverage:
Sectors coveredater resources management; Urban and regionahipig
Building and construction; Emergency planning

Key measures:

No 1 — Construction of movable barriers along titaxa River in the historic
city centre of Prague

No 2- Construction of dykes and dams in the nortlaed southern outskirts of
the city

Resources:

How long did/will it take to develop the strategyP.5 years

Resources used to develop the strategy

Financial - Partly funded from Prague City Halkvgrmobudget, partly from
national and EU funding programmes (for instancemfthe Cohesion Fund and
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the Regional Development Fund). In 1997 a pubhdée was launched calling
on engineering and consultancy companies to suheiit proposals for the
flood defence system of Prague. The Plan has bhepamed based on the
winning proposal.

Current costs of implementation of the strategyrap. CZK 2 000 million in
2006 (approx. € 80 million). Estimated total cdstscompletion: CZK 3 240
million (approx. € 130 million); Personnel — Pradtigy Hall; External support
— Consultancy companies

Data and information used to develop the strategy:

Some models do exist, and they have been usedrtmgnicate to the
communities near to Prague (both upstream and dozams) that the flood
defence system of Prague does not affect theitysafe

Involvement in strategy development and implementadn:
Binding political commitment exists regardirftnod protection system of the
country
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the development of thetsgg?
...implementation of the strategilational Heritage Institute; Vitava River
Basin (Povodi Vitavy) state enterprise - consulting
Stakeholders involved in strategy development:
Private organisationsConsultancy companiegvater management
Development and Construction (building works); Hyghojekt a.s., Aquatis
a.s. (project documentation)
Research institutionsT.G.Masaryk Research Institute for Water Manageme
(VUV), Czech Technical University in Prague, Brnaitkrsity of Technology
- comments
NGOs and/or citizens’ initiativenline local floods forums, local
governments of communities upstream and downstoédfnague.

Case study comments

General background: The political process of climate change adaptatio
Prague and the whole Czech Republic is in progfdesnational or municipal
adaptation strategies exist. Instead a serieshar dtrategies address different
adaptation issues. For instance, the Water Acttadap 2001 makes provisions
for the flood defence system in the whole country.

Motivation and priorities for strategy development: River floods arehte key
adaptation challenge for the city of Prague. Thabjam of river flooding is not
new for the city. The Vitava River is not only gsificant landmark feature but
also a constant potential danger to the city cemi@ds can have significant
adverse effect on the city centre infrastructurangportation system, sewage
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system, historical monuments and cultural heritd¢gasures to protect the city
against floods date back to the XIXth century. Afpes to combat urban river
flooding started in the late 1990s.

Prague developed a strategy to address floodRtémn protipovodové ochrany
hl. m. Prahy (Flood defence plan of the capitaPohgue) The document itself
was first developed in 1997 with a last update ngkplace in 2008. The
implementation of the Plan started in 1998. The gletron has been postponed
from 2011 until 2013. The plan builds on the exanpt Cologne, Germany,
which had developed a flood defence system afeerl893 flood. This system
allowed the city to reduce damages arising fromil®@5 flood.

The Prague flood defense system consists of fixedfl@xible barriers as well
as a flood warning system. The system of fixedibegrconsists of eight dams
(VItava cascade) on the River Vitava as well adirglj anti-flood gates within
the city itself. The 7.8 km along the Vltava Riverthe historic city centre of
Prague are also protected against floods by tlxébfee(movable) barriers. The
movable barriers are aluminum constructions of 3gh kvhich can be erected
within 12 hours along the river bank and removedrdfooding. The historical
panorama of Prague which is a UNESCO World Heritage, thus, remains
intact and protected. The Plan describes the séd@m at different degrees of
flood threat. For instance, when the flow in Vitaxemches 600 m/second, the
anti-flood gates are closed. Vitava River Authomtycooperation with Masaryk
Water Research Institute is in charge of flow meaments and flood warning.
The elements of the system already in place funcéfficiently. Prague city
centre was successfully protected in August 200Rilénhe rest of the city
suffered flood damage) when the water flow excedxfi) ni/s which is about
30 times higher than average flow.

Difficulties encountered and ways to solve themit is impossible to build a

dyke high enough in the city centre of Prague. idmovable barriers provided
an effective solution. The movable barriers represige constructions produced
from aluminium; they can be of different shapes &ordhs in accordance with

the needs of a particular architectural landsca@ppe.training of the special team
happens once in every five years, and the barerde erected within 12 hours
along the embankments of the Vltava.
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CASE STUDY 3: City: City of Copenhagen
Metropolitan Area: Greater Copenhagen
Countripenmark

Number of inhabitants (city): 518 574 (2006)
Number of inhabitants (metropolitan area): 1 500 000 (2006)

Strategy at national level: Strategy for Adaptation to Climate Change in
Denmark (2008, finalised strategy document)

City or regional adaptation strategy: Copenhagen Climate Adaptation Plan
(20009: first part of the plan, with an identificati of the essential problems; the
final plan is expected to be approved by the Cibyiail by December 2010)
Lead administrative body of the strategyhe City of Copenhagen - Technical
and Environmental Administration

Strategy part of combined mitigation and adaptatginategy? The strategy
focuses mostly on adaptation, even though some uresmgould be aimed at
both results (green roofs, for instance, improveél@one hand the potential to
store water in case of intense precipitation amdice water run-off, while their
insulating property reduces the household’'s eneoggumption)

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorSea level rise; Intense precipitation, drainage an
flash flooding.

Relevant for the regiorRiver floods; Drought and water efficiency.

Covered by adaptation strateg§fea level rise; Intense precipitation, drainage
and flash flooding; River floods; Drought and Wagéciency.

Partially covered by adaptation strategylind / storm damage.

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionwWater quality; Increased health and disease pmudle
Biodiversity loss

Covered by adaptation strategyWater quality; Increased health and disease
problems; Biodiversity loss

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors covereddealth; Flood and coastal zone management; Wasaurces
management; Solil protection and biodiversity coves@wn, protection of green
spaces; Urban and regional planning; Building amistruction; Regional/Local
economy; Tourism and leisure activities; Emergep@nning; Finances and
insurance.

39



Key measures:

Expansion of sewer grid {lstage of the measure) and setting up of SUDS
(SUstainable Drainage Systems): reservoirs to sereand wastewater, green
roofs, “green and blue” elements in the cit}f @age).

Resources:

How long did it take to develop the strategy?2 years

Resources used to develop the strategyancial: about EUR 300 000;
personnel: use of one full-time employee (1 500rspto develop the concept
How long will it take to implement the strategyout 20 years

Resources to implement the stratdgyancial: hard to say, estimated at EUR 1
billion; personnel: about 80 units (from the Citly @openhagen, Copenhagen
Energy, consulting companies, business sectorargséenstitutions)

Data and information used to develop the strategy:

Climate scenariosinternational (IPCC SRES); regionally adapted (dsealing
of IPCC reports to local conditions).

Climate modelsnot specified

Climate change vulnerability and impact/risk assessts:region specific

Involvement in strategy development and implementadn:

The main partner, other than the City of Copenhagefechnical and
Environmental Administration - will be “Copenhageinergy”. Several
consulting partners and research institutions palticipate as well.

A variety of stakeholders will be involved in theplementation of the strategy;
mostly private landowners (both citizens and thgress sector), urban utilities,
local politicians, other municipalities, land uskrmming authorities and local
strategic partnerships. A big contribution is expdcfrom the “Partnership for
Climate Adaptation and Innovation” — opened tos&dlkeholders in the Danish
water sector - and committed in the project “Watar Urban Areas”
(http://www.vandibyer.dk/englis)y/ the partnership involves members from
research and knowledge institutions — e.g. the flieahUniversity of Denmark,
public institutions and utility companies, as wealé businesses and trade
organisations. The main focus will be to test safnthe new technologies used
for the implementation of the Sustainable Drain8gstems.

Case study comments

Multi-level cooperation and integration with other strategies/policies:

The adaptation plan is part of the Copenhagen @&irRéan, which includes the
following goals to be reached by 2015:

Energy-> Move from coal to wind generation;

Transport> Move from cars to bikes and hydrogen cars;

Buildings—> Achieve higher energy efficiency;
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Urban developmen® Focus on low energy consumption concepts;
Behaviour-> Attain a more climate-friendly behaviour of citize
Adaptation—> Prepare for the expected changes in climate dondit- more
intense rain, rising sea level, heat waves.

A longer term goal is a carbon neutral Copenhage2025.

As part of the adaptation programme, the Municipak implementing new
green areas, “pocket parks”, green roofs and waftsch reduce rainfall run-
off, thus decreasing the risk of floods. In addhitio their remedial function in
connection with climate change adaptation, blue greg@n elements add visual
value to the city and highly contribute to the patton of the soil, of green
spaces and to the conservation of biodiversityleAst two new pocket parks —
small green spaces which help cool the city ondagts and absorb rain on wet
days, while opening possibilities for recreatioadlivities as well — are planned
to be built each year.
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CASE STUDY 4. City: City of Birmingham
Countrydnited Kingdom

Number of inhabitants (city): 1 016 800 (2008)

Strategy at national level:In 2008 the Department for the Environment, Food
and Rural Affairs launched ‘Adapting to Climate @bea in England: a
Framework for Action™.

City or regional adaptation strategy: Birmingham Climate Change
Adaptation Strategy (in preparation; to be finai®g April 2011)

Lead administrative body of the strate@rmingham City Council

Strategy part of combined mitigation and adaptati@trategy? Yes.
Commitment to mitigation has always been highet,dngoing efforts are put
into a combined strategy; the strategic framewdterefore, apart from
focusing on mitigation, also set out commitmentadapt the city for the future.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorheat waves / urban heat islands

Relevant for the regiorwind/storm damages; river floods; intense preatpn,
drainage and flash flooding; drought and watecedficy;

Covered by adaptation strategyntense precipitation, drainage and flash
flooding; drought and water efficiency; heat wavasrban heat islands, river
floods; wind / storm damages

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regiomwater quality; increased health and disease pmudle
Biodiversity loss, migration, differential sociahpacts

Covered by adaptation strategyvater quality, increased health and disease
problems; biodiversity loss, migration and soampacts

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors covered:air quality; health; Water resources managemepi| s
protection and biodiversity conservation, protattiof green spaces; waste
management, urban and regional planning; buildindg eonstruction; energy

supply and consumption; regional/local economyrison and leisure activities;

emergency planning, finances and insurance

Key measures:

No 1 - Embedding risk assessment in formal prosesse

No 2 - Communicating risk and impacts to organisei

No 3 - Implementing neighbourhood adaptation plasisg GIS mapping tools

19 http://www.defra.gov.uk/environment/climate/docuts#adapting-to-climate-change. pdf
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Resources:
How long did/will it take to develop the strategy? years

Resources used to develop the strategy

Financial - working neighbourhood funds

Personnel — Climate Change Adaptation Officer

External support — Climate Change Adaptation Pestne board member input

Data and information used to develop the strategy:

Climate scenarios: UKCIPQ®Regionally adapted - LCLIP

Climate modelsGIS mapping tools in development to demonstrateetfects

of climate change on the urban heat island, th@erabilities and a surface
water management plan. Climate change vulnerabibtyd impact/risk

assessments: region specific. This includes: GE&dbamodelling and
assessment of climate change risks and socialycgmaental and economic
vulnerability, covering the urban heat island, dow and extreme wind to
support Birmingham City Council’'s Resilience Teand gartners in identifying
and supporting vulnerable communities, businessesi@frastructure; a heat
risk assessment to identify Birmingham’'s urban hedand effect, in

conjunction with the University of Birmingham andiloing on the University
of Manchester's ASCCUE project; undertaking a Hedihpact Assessment
(using Welsh HIA methodology) to understand theltheasks of climate

change and adaptation options; embedding adaptai@h promoting pro-
environmental behaviours into staff training, destoation projects and public
campaigns.

Involvement in strategy development and implementadn:

To prepare for achieving Level 3 of National Inderal88 by 2011 (one of the
main goals of the strategy — more details in tha section) the City Council’s
Climate Change and Sustainability department ikimgrclosely with partners
such as the Birmingham Environmental Partnershipe tUniversity of
Birmingham and the Community Resilience forumsfdaus on climate change
adaptation, the Birmingham Environment Partnerdtap also formed a new
adaptation sub-partnership. This involves orgammatsuch as the Environment
Agency, Natural England, the Forestry Commissiamal authorities and
planners.

Case study comments

General background: The “Adapting to Climate Changje(ACC) national

programme is led by the Department for the Envirentn Food and Rural
Affairs (Defra) and will be developed in two phasBlase 1 must: (1) provide
more evidence about climate impacts and their cpresgces on the UK, (2)
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raise awareness on the need to take action anddtleqrs take action, (3)
develop ways to measure success effectively (italispand (4) work across
government at a national, regional and local leéeekembed adaptation into
government policies. The objective of Phase 2 idntplement a statutory
National Adaptation Programme, as required by thenae Change Bill.
Starting in 2012, the programme will report progrés Parliament on a regular
basis.

Motivation and priorities for strategy development: Birmingham is aiming to
achieve level 3 of the National Indicator 188 (semex 2). Such achievement
would mean thatthe Authority has embedded climate impacts anksrigcross
council decision making. It has developed a comgmselve adaptation action
plan (...) and is implementing appropriate adaptiesponses in all priority
areas. This includes leadership and support foal®trategic partnerships in
taking a risk based approach to managing major Wweatand climate
vulnerabilities/opportunities across the wider lbeathority area.”

Difficulties encountered and ways to solve thenPolitical leadership and the
combined information and data from partners suchhasFire and Rescue
Services, Primary Care Trusts, Environment Agemigningham University,
the Resilience Team and community resilience forurage been the main
reasons behind Birmingham’s success in bringingatke change to the heart of
its local strategic partnership. On the other hadélays in national data
(Climate Projections to update climate change &sk vulnerability models)
and funding have held back progress; the curremtauic situation and lack of
understanding of the considerable challenges - idmitdhe ‘sustainable
development world’ - has made it furthermore difficto secure funding for
staff within the Council, the Birmingham Environnt@nhPartnership and their
partners.
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CASE STUDY 5: City: London
Country: England, United Kingdom

Number of inhabitants (city): 7 556 900 (2007)
Number of inhabitants (metropolitan area): 12 000 000 — 14 000 000 (2007)

Strategy at national level:In 2008 the Department for the Environment, Food
and Rural Affairs launched ‘Adapting to Climate @ga in England: a
Framework for Action™.

City or regional adaptation strategy: Climate Change Adaptation Strategy for
London: Public Consultation Draft (second draft sudtation released on 9
February 2010, closed on 9 May 2010).

Lead administrative body of the strate@reater London Authority

Strategy part of combined mitigation and adaptastategy?No.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regionRiver floods; intense precipitation, drainage and
flash flooding; drought and water efficiency; heatves/urban heat islands.
Relevant for the regionVind/storm damage; sea level rise.

Covered by adaptation strategyntense precipitation, drainage and flash
flooding; drought and water efficiency; heat wauesan heat islands; river
floods; wind/storm damage.

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionMigration/differential social impacts; increaseeakh
and disease problems; biodiversity loss.

Covered by adaptation strategiiodiversity loss; migration/differential social
impacts; increased health and disease problems.

Partially covered by adaptation strategy/ater quality

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy.

Sectors coveredAir quality; health; social life and neighbourhowdnagement;

flood and coastal zone management; water resouncasagement; soil

protection and biodiversity conservation, protectiof green spaces; waste
management; building and construction; transpomiergy supply and

consumption; regional/local economy; emergency mlag finances and

insurance.

Key measures:
No 1- Improve our understanding and managementrédce water flood risk

Y hitp://www.defra.gov.uk/environment/climate/docuts#adapting-to-climate-change. pdf
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No 2— An urban greening programme to increase thadity and quantity of
green space and vegetation in London to bufferGhg from floods and hot
weather

No 3— Retro-fit up to 1.2m homes by 2015 to improlve water and energy
efficiency of London homes.

Resources:

How long did/will it take to develop the strategy? years

Resources used to develop the stratdggrsonnel — a range of stakeholders
including the GLA Group which comprises the Londdevelopment Agency,
Transport for London, the London Fire and Emergedlanning Authority, the
Metropolitan Police Authority and the London Assdynb

Resources used to implement the stratdggrsonnel — Implementation of
actions will fall 50 per cent to the GLA (strategactions within their
remit/responsibility) and 50 per cent to the wi@drA Group.

Data and information used to develop the strategy:

Climate scenariosUKCPO09.

Climate change vulnerability and impact/risk assessts: Region specific
vulnerability assessment. a Local Climate Impacofilr (LCLIP, tool
developed by UKCIP) has been completed for the &zbblLondon.

Involvement in strategy development and implementadn:
Binding political commitment exists regardingdhe GLA Act charges the
Mayor with a ‘climate change duty’, which requirésm to assess the
consequences of climate change for London and ¢épape an Adaptation
Strategy.
Participation of administrative bodies/departmentsther than the lead
administrative body, in the development of thetegg?Wider GLA Group (see
resources — personnel section above). The stratally for ongoing public
consultation. An innovative website has been constd to allow the public to
comment on the strategy and make suggestions ofutiisg2 In particular,
comments are encouraged on what actions Londoaersake to adapt homes,
communities and way of life to climate impacts.

...implementation of the strateg®ll at the consultation stage.
Stakeholders involved in strategy development:

Private organisations:businesses including SMEs, transport providers and

planners, water suppliers.

NGOs and/or citizens’ initiatived:ocal discussion groups.

Governments of neighbouring cities/regiohendon Borough administrations.

12 htp://www.london.gov.uk/climatechange/
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Case study comments

Motivation and priorities for strategy development: Strategy development
was initiated in response to events which havadijre@ccurred. Due to the poor
understanding of how extreme weather affects Londamas important to have
a strategy which would help the city plan to adaghcreasing extreme weather
and a changing climate. GLA are going to ‘lead byaneple' with the
implementation of their adaptation actions.

Leadership, stakeholder integration and public congltation: In the
development process, the Mayor of London will emgagith business
organisations and other key stakeholders to conbioe to raise awareness of
the need to integrate climate risks and opporemiinto their risk management
and planning, and whether there is further pralcisaistance that can be given
to London’s businesses.

Multi-level cooperation and integration with other strategies/policies:
During the implementation phase, Brunel Universill work with the Mayor
to assess and promote ‘cool roof' technology. Thgaviwill also work with the
insurance sector in lobbying government to amenddibg regulations to
require buildings to be made climate resilient. donjunction with the
Environment Agency, 15km of London’s rivers will brestored by 2015
through the London Rivers Action Plan. The impaatsclimate change on
London's health sector will be assessed by theoNaltiHealth Service London.

The strategy takes a risk-based approach to uladelisg climate impacts. It
provides a framework to identify and prioritise #ey climate risks and then to
identify who is best placed to work individually oollaboratively to deliver

actions. The Roadmap to Resilience sets out 3érecto help London adapt.
These have been selected because the GLA hasdahaeegjrability to influence
and implement these in a two-year period.

Monitoring and evaluation: In the consultation, views are sought on ways to
measure London’s progress on adapting to climaséagd, including indicators
and who should measure them. The following issuag tngger the update of
the Strategy: 1) publication of new climate promes or sea level rise
scenarios; 2) a significant climate-related impamt London; 3) The
appointment of a new Mayor; 4) the requirementtf@ GLA to report to the
Secretary of State on adaptation in London under Adaptation Reporting
Power every five years.
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CASE STUDY 6: City: Manchester
Country: England, United Kingdom

Number of inhabitants (city): 464 200 (2008)
Number of inhabitants (metropolitan area): 2 562 200 (2008)

This case study draws on a range of projects uralemvManchester. Projects
from which evidence are gathered are:
» EcoCities (Manchester University).
* Green and Blue Space Adaptation for Urban Envirartsm@Manchester
University).
» Adaptation Strategies for Climate Change in theddrBnvironment
(Manchester University).
* Greater Manchester Local Climate Impacts Profilaijghester
University).

Strategy at national level:In 2008 the Department for the Environment, Food
and Rural Affairs launched ‘Adapting to Climate @ga in England: a
Framework for Action™.

City or regional adaptation strategy: By the end of 2011, EcoCities aims to
have developed a blueprint for Manchester’s clinchi@nge adaptation strategy.
Lead administrative body of the stratedyie University of Manchester, rather
than Manchester City Council, are leading adaptgtianning in Manchester.
Strategy part of combined mitigation and adaptattrategy?No, it will be a
stand-alone adaptation strategy. However, Manch€stg Council and
Manchester University are developing a formal Meandum of Understanding
to develop a robust response to climate changgatibn and adaptation.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorintense precipitation, drainage and flash flooding
drought and water efficiency; heat waves/urban rsteatds.

Relevant for the regiorRiver floods; wind/storm damage; sea level rise.
Covered by adaptation strateghese challenges are relevant to Manchester
but the strategy has not yet been developed andrswt address them.

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regiorBiodiversity loss; water quality; migration, difential
social impacts.

Covered by adaptation strategis above.

Sectoral coverageThe strategy will be a comprehensive, cross-sdctora
adaptation strategy.

13 http://www.defra.gov.uk/environment/climate/docuts#adapting-to-climate-change. pdf
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Key measuresit is too early to define the key measures.

Resources:
How long did/will it take to develop the stratedyWill have taken >2 years to
develop the strategy.

Data and information used to develop the strategy:

Climate scenariosUKCP09 will be used.

Climate change vulnerability and impact/risk assessts:A region-specific
risk assessment will be used to inform the devetypmf Manchester’s
adaptation strategy. Exposure units, hazards amdeglts at risk have been
defined by EcoCitiesas follows:

Exposure unit Hazards Element at risk

Built environment | Flooding, landslides Buildingsfrastructure
and services

Urban green space| Drought, water runoff, | Green networks including
temperature parks and gardens

Human comfort Temperature (maximum | Population density and
night and day), precipitatiorcharacteristics

A region-wide vulnerability assessment, the Greltanchester Local Climate
Impacts Profilé (GM-LCLIP), is also being undertaken to inform Maester’s
adaptation strategy. The GM-LCLIP will identify teervices most at risk from
climate change in Manchester. It will also assisin@hester City Council in
planning to adapt to climate change which is reglinder the performance
assessment regime for local authorities, Natiomdichtor 188 (see Annex 2).

Involvement in strategy development and implementadn:

Stakeholders involved in strategy development
Research institutionsGreen and Blue Space Adaptation for Urban
Environments® requires stakeholder and community engagememiehas
the development of regional policy networks. Theas¢minars, study visits,
and a mentoring programme as well as the oppoyttmitrial a climate
assessment tool will be used to engage stakeholteesEcoCities initiative is
based on extensive stakeholder engagement angrbetite examples of new
programmes successfully piloted between 2008 aménid of 2011.

% hitp://www.ecocitiesproject.org.uk/ecocities/pagex?id=590
'3 hitp://www.sed.manchester.ac.uk/architecture/reséecocities/projects/coreprojects/Core_GM_LCLIR.pd
18 http://www.grabs-eu.org/partnerdetail.php?id_ptn=2
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Case study comments

Multilevel cooperation and integration with other drategies/policies: The
development of Manchester's adaptation strategy bel part of a regional
integrated management approach through the Adapt&tirategies for Climate
Change in the Urban Environment prograrfiniene programme will determine
the extent and spatial patterns of green spacejde@uantitative estimates of
surface and air temperatures, air quality, surfaoceff and rainwater infiltration
in relation to green space; clarify the vulneraypilof urban green space and
investigate the potential of green space to adaglirhate change.

The feasibility of adaptation strategies will bestezl at workshops involving
local and national stakeholders. A scoping studyl wdentify potential
interactions between preferred adaptation and atitg responses.

Leadership, stakeholder integration and public congltation: Following the
launch of EcoCities in July 2009, a stakeholderksbop took place to begin
the process of developing the adaptation bluepointManchester. Participants
included representatives from the public and pewsctors in the North West
region, who debated the key challenges and oppbdsirof adapting the city
region to climate change.

A period of stakeholder mapping and policy reviewl we carried out in
conjunction with stakeholders who have an interegstclimate change
adaptation. The network will be ‘live’ and will eapd to include new
stakeholders where appropriate. The map will ineluditional and regional
government agencies with a presence in the NortstWereater Manchester
sub-regional stakeholders; non-governmental org#ioiss operating in the
region, research organisations, private sectonkgses and community groups.
There is also ongoing public consultation into Hoeio-economic impacts of
climate change which will be led by the Centre Wsban Regional Ecology at
Manchester University. An understanding of thellikeocio-economic impacts
will be fully integrated within Manchester’'s adagma strategy.

Monitoring and evaluation: Adaptation planning progress in Manchester will
be monitored through National Indicator 188 asuBsed above. The EcoCities
team, in partnership with Red Rose Forest, provgigiport to Manchester City

Council in reaching level 1 of NI 188.

7 http://www.sed.manchester.ac.uk/research/cure/relsesccue/
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CASE STUDY 7: City: City of Helsinki
Metropolitan Area: Helsinki Metropolitan area
Country: Finland

Number of inhabitants (city): 576 632 (2009)
Number of inhabitants (metropolitan area): 1 022 139 (2009)

Strategy at national level: The National Strategy for Adaptation to Climate
Change (2005)

City or regional adaptation strategy: Helsinki Metropolitan adaptation
Strategy in preparation, to be finished in 2011.

Lead administrative body of the strategySY Helsinki Region Environmental
Services Authority

Strategy part of combined mitigation and adaptatstrategy?No, stand-alone
adaptation strategy. Helsinki Metropolitan area aadimate change mitigation
strategy that was published in 2007 at that tinveas decided to have a separate
adaptation strategy by 2011.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorSea level rise; Intense precipitation, drainage an
flash flooding; Wind / storm damage

Relevant for the regiorRiver floods, Heat waves / urban heat islands

Covered by adaptation strategll

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionMigration, differential social impacts, increadeehalth
and disease problems;

Partially covered by adaptation strategyincreased health and disease
problems; Biodiversity loss, water quality, Migati

Sectoral coverage:

Comprehensive, cross-sectoral adaptation stratedgcuses on cross-sectoral
impacts, not sectoral

Sectors covered:Flood and coastal zone management; Water resources
management; waste Management, Urban and regioaahiply; Building and
construction; Transport. Sectors have not yet lhielgndetermined.

Key measures:Not yet defined.

Resources:

How long did/will it take to develop the strategy? 2 years
Resources used to develop the strategy

Financial- EU Project to cover some funds

Personnel — EU Project to cover some personnes cost
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External support —EU project with research instsuand local authorities as
peer resource
Resources used to implement the strategyresponse

Data and information used to develop the strategy:

Climate scenariostPCC regionally adapted

Climate modelstPCC, SERES, A2, B1, A1B on climate and sea legel, river
models upcoming

climate change vulnerability and impact/risk assessts:Region specific

Involvement in strategy development and implementadn:
Binding political commitment exists regardinghe commitment comes at the
end of the process of developing the strategy
Participation of administrative bodies / departnmgenither than the lead
administrative body, in the development of the tegg? Most relevant
municipality sectors from different cities of theetropolitan area.
implementation of the strategyhere are a few adaptation actions happening at
the local level, regional strategy will be publidi2011
Stakeholders involved in strategy development
Research institutions:The Finnish Meteorological Institute provided
regional climate scenarios, the Finnish Environmestitute is providing
river models for two different rivers, and the Qenfor Urban and
Regional Studies as partner in the BaltCICA projegbroviding support
on governance issues

Case study comments

General background: The issue of adaptation is fairly new in Finlamdtisere
are few actions already being implemented. Munlcipdaptation under
preparation, there are a few adaptation actionpdrapg on the local level.
Climate mitigation strategy (Climate Strategy faglsinki Metropolitan Region
2030) published in 2007 at that time it was decideldave a separate adaptation
strategy

Leadership, stakeholder integration and public congltation: The BaltCICA
project (see Annex 2) is strongly linked with thevdlopment of an adaptation
strategy for the Helsinki Metropolitan region. Aarimer in BaltCICA the task
of the Centre for Urban and Regional Studies (YT¥Kjo develop adaptation
options in close cooperation with the cities of Metropolitan area. The results
will enter the adaptation strategy. The tasks laedfallowing:

Climate change scenarios for the area will be ages
Possible impacts of climate change in the areabailidentified, with a
focus on urban built-up areas, urban environmedtcaastal areas
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Possible adaptation options will be developed aediptions will be
appraised

The task of the city of Helsinki in BaltCICA is to:

work in close co-operation with Helsinki Metropalit Area Council
(YTV) that is developing climate change adaptastmategies for the
Helsinki Metropolitan Area.

design concrete adaptation measures for diffeigntiepartments in
cross-departmental network. Existing city strategierd programmes are
integrated into adaptation work.

Special focus for measures is on urban built dradgour areas and
development plans.

Difficulties encountered and ways to solve themOne of the problems

encountered by the City of Helsinki is that climateange impacts are very
difficult to translate into planning needs. Sceoadata and local planning
decisions are far from each other in terms of keolge needs. Moreover, the
priority given to climate change is low in comparnsto that given to daily

operations and more pressing concerns of the Muadity.
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CASE STUDY 8: City: Lyon
Metropolitan Area: Greater Lyon Urban Community
Country: France

Number of inhabitants (city area): 480 660 (2007)
Number of inhabitants (metropolitan area): 1 250 000 (2006)

Strategy at national level:“Stratégie Nationale d'Adaptation au Changement
Climatique”, (July 2007), the document is a natl@tetegy document, and not
an action plan as such, focusing on mitigation motcadaptation. An action plan
Is in preparation. In 2009 a document evaluatimgcibst of climate change
impacts and adaptation was published.

City or regional adaptation strategy: An adaptation strategy is in preparation.
Currently the Local Agenda 21, (updated 2007-2@08Yyides a formal basis for
adaptation actions (Orientation 2, Action 2Begin a prospective reflection of
climate change impacts on the metropolitan area”).

Lead administrative body of the strate@rand Lyon — Directorate General,
Urban Planning Department (responsible for théxiBlimate Plan which
mainly focuses on mitigation).

Strategy part of combined mitigation and adaptattrategy?Yes, as the risk
component of climate change has not been evaluadkegbtation currently
represents a smaller strategic component includdaei more important
mitigation strategy and activities. Adaptationaselseen to remain a component
of the wider strategy that focuses primarily onigation.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regioriieat waves / urban heat islands; Intense
precipitation, drainage and flash flooding

Relevant for the regiorRiver floods; Drought and water efficiency
Partially covered by adaptation strategyieat waves / urban heat islands;
Intense precipitation, drainage and flash floodiRiyer floods

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regiorincreased health and disease problems; Biodiyersit
loss; Water quality; Migration

Partially covered by adaptation stratedggiodiversity loss

Sectoral coverageAdaptation actions are integrated in existing styes.
Sectors coveredsoil protection and biodiversity conservation,tpotion of
green spaces; Urban and regional planning; Heldter resources
management; Building and construction

Key measures:One aspect that has been most successfully inéebirsto
existing strategies and actions and in which Lyas $pecialised through
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available expertise, is the management of greecesga and around Lyon: they
provide ecosystem services crucial to climate adegpt (protection against
flooding, preservation of water resources, micioiate regulation), they also
provide positive bio-climatic effects by offeringfreshment areas, cast shade
from trees on buildings and space, Lyon even hiaga Charter , some vegetal
facades provide thermo-isolation and air purifimati Biodiversity adaptation is
also considered in this context: adapted tree spexe being planted in the city,
and biodiversity corridors are being maintained.

Resources:
How long did/will it take to develop the strategy? years, a specific
knowledge base and indicators of risk need to beldped.

Data and information used to develop the strategy:

Climate scenariostPCC SRES: Al, A2 (used during the AMICA research
Project (2005-2007))

Climate modelsdeveloped by “Météo France” and “Institut PierreaSn
Laplace”

Climate change vulnerability and impact/risk assessts A national
assessment (carried out by the ONERC — Nationaé®awory of Climate
Change Effects) of the cost of climate change ingand adaptation was
published in September 2009, no risk assessment.

Involvement in strategy development and implementadn:

Binding political commitment exists regardinihe process of developing the
strategy, in the LA21

Participation of administrative bodies / departnmerither than the lead
administrative body, in the development of thetsgg?Other directorates:
water, transport.

Case study comments

General background: Lyon’s approach to climate adaptation has nobedd

a clear and chronological process of strategy dgweént and implementation.
The involvement in the AMICA research project (s&enex 2) triggered
awareness of the relevance of climate adaptatiorth@® region and offered a
first diagnosis of the main adaptation challengese output for Lyon was a
first and non-quantitative assessment of flood ,rigkoundwater resources
availability and high temperature risk. A realistied quantitative assessment of
the scope and form of risks entailed by climatengeafor the Lyon region is
still lacking.

Following the AMICA process, adaptation objectivesve been integrated to
existing schemes and strategies. Lyon’s Local Ag&2fidmentions two strategic
objectives related to adaptation from 2008 on:aase understanding of climate
change consequences; and implement concrete adapdations. In relation to
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the former, two studies are foreseen: a regionayson heat islands led by the
DRASS (Regional Directorate on Sanitary and SoAifirs of the Rhone-
Alpes region), and a study on risks related toasaafrunoff.

Multilevel cooperation and integration with other drategies/policies:
Concrete actions have been integrated to the ingieation of urban and
regional planning, especially regarding green spaneand around the city.
Other sectors which have integrated adaptationcéspigough often indirectly,
are water services and water resource managemdéoe(iced by the EU Water
supply and sanitation Technology Platform - WssTé®nstruction, and the
city’'s heat wave plan. A Territorial Coherence Soke(SCOT) is currently
being submitted to a public consultation process$ strould be approved by the
end of 2010. This strategic document will serveadsasis for the development
of sectoral planning. Various aspects of the SC€ilEct, not always explicitly,
an integrated approach to climate change adaptttrongh regional and urban
planning.

Difficulties encountered and ways to solve them:The experience and
knowledge gained through “pilot” adaptation acticasd strategies provides
experience and practice for the elaboration of t@réu strategy document.
However, currently the political interest in climaddaptation is not very high as
climate change impacts do not create a specificnagasurable economic threat
for the greater Lyon region. Since the summer di32the health and sanitary
risks entailed by high temperatures especiallyiiechave been acknowledged
and regional emergency heat wave measures (atefhartchent level) can be
called into action by the department prefect. Thisased on an overall national
heat wave plah However these plans are not put in direct refatuth climate
adaptation efforts. The main technical challengéhen process of developing a
comprehensive adaptation strategy, as identifieduyinterviewee, is the need
for more specific and locally adapted indicatorsigi. This type of information
would enable a prioritisation and scoping of adamteactions. For the moment,
the available data provided at national level dbfalfil the local and practical
information needs related to risk and vulnerahility

In May 2010 a local climate assembly (Conférencecadl® Climat) was

established in the form of a dialogue and consaligbrocess bringing together
200 public and private socio-economic stakeholdérsthis framework and

beside several working groups on emission redudsnes (per sector and
cross-cutting), a working group on climate adaptatvas created.

18 Plan National Canicule
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CASE STUDY 9: City: City of Bremen
Metropolitan Area: Bremen Oldenburg
Countryzermany

Number of inhabitants (city): 547 360 (2008)
Number of inhabitants (metropolitan area): 2 367 950 (2008)

Strategy at national level: German Strategy for Adaptation to Climate Change
(adopted by the Federal Cabinet on 17 December)2008

City or regional adaptation strategy: “Northwest2050 - Prospects for Climate-
Adapted Innovation Processes in the Model Regioantn-Oldenburg in

North-Western Germany”, which represents one ofsthaen projects funded by
the Federal Ministry for Education and Researchthe context of the

KLIMZUG funding activity (see Annex 2). Northwest20 started developing

in 2009 and it is scheduled to be finalised by 2Cdsican be gathered by its
name, the project’s future orientation goes wejldmel this five-year duration.

Lead administrative body of the strategyhe “Metropolitan Region Bremen-
Oldenburg in the North-West"the title is a recognition of the region’s
economic importance in international trade and $lp enable coordinated
business development within the Metropole Northwest

Strategy part of combined mitigation and adaptatstnategy? The project
focuses mostly on adaptation; the development oh sustrategy was indeed
one of the main co-criteria for it to be fundedthg above-mentioned Ministry.
Mitigation represents just a side aspect of theralveesearch and a small
working group focuses on combining the two aspéeogether; their work is
quite important since the area of mitigation istéretkknown and easier to
communicate (especially on the results’ side inlibsiness sector, e.g. saving
energy costs), while adaptation is harder to berffmted”, since its results are
going to be felt in the more distant future (20y&@rs).

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorsea level rise, wind/storm damage;

Relevant for the regionriver floods, intense precipitation, drainage diagh
flooding, heat waves;

Partially covered by adaptation strateg$ea level rise, intense precipitation,
drainage and flash flooding, drought and watecedficy, heat waves and urban
heat islands, river floods, wind/storm damage;

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regiornwater quality;
Partially covered by adaptation strategyicreased health and disease problems
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Sectoral coverage

Sectors coveredUrban and regional planning; Transport, Energypsuand
consumption; Regional/Local economy; Agriculturel &ood industry.

Main goal of the strategy is indeed to define thenerability of economic
sectors for théood industry the energy productionthe port management and
logistics The activity will focus for example on resiliefbod plants,
environmentally friendly cooling and air conditiagi technologies as well as
the capacity of electricity grid.

Key measures:

The research project, which will last for the ndaur years, is still at its
beginning stage. There are therefore no existimgpmences in developing and
implementing defined policies and measures eithéne governance field or in
communication activities. This last aspect is coesed the biggest success
factor; communicating the problems faced and adeékedy the research, its
future results, and getting stakeholders’ (busirsessor; political/administrative
institutions; civil society) attention and involvent is and will be one major
key issue. The considered key measure would indase be represented by a
target-group oriented communication strategy.

Resources:

How long did/will it take to develop the strategy? years

Resources used to develop the stratégwanciab> the budget amount is EUR
11.6 million, out of which EUR 9.9 comes as a sapsirom the Federal
Ministry for Education and Research and the reshmpéd to be added by the
business sector once the measures are aboutngheEmented,;

personned about 45 people (approx. 25 full-time) directlywaived in the 6
research organisations part of the Project Consuor{approximately 10 other
research institutions are cooperating with the nasies); about 40 people from
the business sector; 3-4 employees from the ceotfiak of the Metropolitan
area; an Advice Body, composed of 10-12 key pedmm the region and
embracing all relevant sectors (e.g. Agricultumedustry), will be set up in
August, in order to “open the doors” of the differeegional institutions and
political bodies.

Data and information used to develop the strategy:

Climate scenariosthe research partner Bio Consult is working onpéidg the
global scenarios of C{emission impacts developed by IPCC (A1B, A2, B1),
in order to determine the influence of differentnelte change parameters (e.g.
temperature, sea level, wind) on the areas tardstéle project.

Climate models:CLM, REMO, Wettreg; with regional modelling contep
cooperation with the Climate Change Services in blagp at Max Planck
Institute for Meteorology;

Climate change vulnerability and impact/risk assessts:Region specific.
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Involvement in strategy development and implementadn:
Research institutiongthe six institutions part of the consortium)
Metropolitan Region Bremen-Oldenburg in the NortetiveV .;
University of Bremen, Research Centre for SustaliaStudies;
Econtur gGmbH (Sustainability Centre Bremen);
. Centos - Oldenburg Centre for Sustainable EconoamcsManagement,
University of Oldenburg;
5. University of Applied Sciences Bremen,;
6. BioConsult Schuchardt & Scholle GbR,;
Private organisationsabout 20 enterprises (and several business atisosi as
well (including, for example, the Chamber of Comosr
Participation of administrative bodiesseveral cities which are part of the
metropolitan area (other than Bremen and Oldenburgye committed their
support.

honNhPE

Case study comments

Motivation and priorities for strategy development: With this practice-
oriented research project, the Northwest Germaiomeig among the selected
model regions in Germany that — through the suppbdrthe KLIMZUG
programme — has the opportunity to develop impreamsin their ability to
deal with climate change in selected fields, anthtegrate them into regional
planning and development processes. The main goatied by “Northwest
2050 are at least two:

1. To define the vulnerability of economic sectfsthe food industry, energy
production and distribution, and port managemend #wgistics, evaluate
chances for innovation and implement concrete nreasu

2. To measure the potential for innovation andahiity to mobilise; targeted
are not only technical innovations at differenigsts of development (e.g. solar
cooling systems, low exergy solutions, resiliengistics systems, adapted
cultivation und processing strategies in the foaadustry), but also
organisational and institutional innovations (emanagement of regional
climate impacts, adaptive governance, land use g@&ment, risk
communication, capacity building).

It appears clear, then, that developing the abiidyadapt and innovate is
important, but this has to be done together wittergmises’ practitioners, in
order to secure the ability to implement adaptatiptions.
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CASE STUDY 10: CityCity of Dresden
Metropolitan Area: REGKLAM Model Region Dresden
Country: Germany

Number of inhabitants (city): 507 513 (2007)
Number of inhabitants (metropolitan area): 1 285 143 (2007)

Strategy at national level:Deutsche Anpassungsstrategie (2008), Action Plan
on Adaptation to be published 03/2011

City or regional adaptation strategy: Integrated Regional Climate Adaptation
Programme for the Model Region of Dresden (draft2/2010; final in 2013)
Lead administrative body of the stratedgesearch project coordinated by the
Leibniz Institute of Ecological and Regional Deyaieent (IOR); the City of
Dresden’s Environmental Office co-ordinates regi@wdors within the project.
Strategy part of combined mitigation and adaptastategy?No.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorRiver floods; Intense precipitation, drainage &
flash flooding; Drought and Water efficiency; Heatves / urban heat islands
Relevant for the regiondind / storm damage

Covered by adaptation strategyitense precipitation, drainage and flash
flooding; Drought and water efficiency; Heat wayesban heat islands
Partially covered by adaptation stratedgyiver floods; Wind / storm damage

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionVater quality; Increased health and disease pmahle
Biodiversity loss

Covered by adaptation strategyater quality

Partially covered by adaptation strategyicreased health and disease
problems; Biodiversity loss

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors coveredAir quality; Health; Flood and coastal zone mamagpet;
Water resources management; Soil protection ardivamsity conservation,
protection of green spaces; Urban and regionahpotgn Building and
construction; Energy supply and consumption; Reglitncal economy;
Tourism and leisure activities; Urban developmértgd use management

Key measures:
No. 1 — complete water balance in the region inalgavater supply, waste
water treatment, flood protection and changes auggdwater

19 Key measures of the adaptation programme ardimadty defined yet; mentioned here are the main

areas of research in the REGKLAM project
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No. 2 — city development including reconstructiowl @evelopment of the
"ecological net"; including development of infrastture (energy supply, water
etc.) following the guideline "compact city in teeological net"

No. 3 — managing land use (especially in case oflicting interests between
agriculture, forestry, flood protection, nature teiion, settlements, protection
of water resources etc.)

Resources:

How long did/will it take to develop the strategy? years

Resources used to develop the stral@&iyGKLAM project): Financial —
11,000,000 EUR (research budget); Personnel — REEBKiinances one full-
time and two half-time positions in the Dresden iEsrvmental Office for five
years, and one half-time position for one yeatotal, about 100 people work
more or less directly on the project; External sarpp financed by the Federal
Ministry of Education and Research

Resources used to implement the strat€égyancial — administrative budget;
Personnel — existing; External support — additiggmagrammes and projects

Data and information used to develop the strategy:

Climate scenariostPCC SRES: A1B, A2, B1. Existing climate scenatada
broken down to the regional level and combined w@bio-economic scenarios,
e.g. on demographic change

Climate modelsCLM, REMO, WETTREG, WEREX IV; downscaled into the
region and additional analysis, e.g. on atmosplufrémistry

Climate change vulnerability and impact/risk assessts:Region specific (part
of research activities on each sector addressR&BKLAM)

Involvement in strategy development and implementadn:
Binding political commitment exists regardirfgfrategy development process
Participation of administrative bodies / departmgrither than the lead
administrative body, in the development of thetsgg?all departments of the
city administration, and from the Land of Saxony
...implementation of the strategy?progress
Stakeholders involved in strategy development:
Private organisationsprivate companies, green space offices, engingerin
companies, energy and water suppliersetc.
Research institutiond:eibniz Institute of Ecological and Regional
Development, Technical Universities of Dresden Bralberg, Inst. for
Tropospheric Research, Groundwater Research Centre
NGOs and/or citizens’ initiatived:ocal agenda 21, local initiatives and
discussion groups, lobby groups
Governments of neighbouring cities/regiofsties and district administrations
of the regionRegionaler Plannungsverband Oberes Elbtal/Osterzgeb
(Regional planning alliance for this sub-regiorSaixony)
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Case study comments

Leadership, stakeholder integration and public congltation: REGKLAM is

a research project with prominent involvement ofnmypal and regional
administrative bodies. While IOR is responsible fbe overall project co-
ordination, the city of Dresden coordinates regiqrertner activities. This is
because formal cooperation between regional adiratige bodies and
municipalities is complex and challenging from gdkepoint of view (German
municipal / administrative law). The city of Dresd@kes part in the consortium
as a representative of all involved regional myatties. The Regionaler
Planungsverband(regional planning alliance) is an associated cdnsn
member.

Motivation and priorities for strategy development: A city council decision
acknowledging the relevance of adaptation to ckenwtange was made in 2004,
but it did not lead to concrete activity until 200When the KLIMZUG
programme (see Annex 2) was launched by the Geivharstry of Research
and Education. This triggered cooperation betwéencity of Dresden and the
research institutions that are now involved inREGKLAM project. Synergies
with other / upcoming projects are actively soudfur instance, thRegionaler
Planungsverbands also leading one of eight regional model prigeathin the
funding activity “Spatial Development Strategiesr f&€limate Change”
(www.klimamoro.de) of the German Federal Ministry Toansport, Building
and Urban Development.

Multilevel cooperation and integration with other drategies/policies:
Dresden has an Integrated Urban Development Corit¢$EK) which serves
as an informal planning instrument (last updateddf6). The INSEK refers to
sectoral issues related to climate change and attapt(e.g., urban climate or
groundwater management) although the connectians@r clear. REGKLAM
will provide an enhanced scientific foundation fetating planning to climate
change. It is not yet clear how this will be int#gd later into INSEK or into
formal planning tools such d@sachennutzungsplamand BebauungsplanThe
Environmental Office of Dresden favours integratiadaptation measures in
existing planning tools rather than creating nestrunmments. Similarly, existing
networks and cooperation structures at various @idtrative levels should be
used rather than creating new institutional stmasu

Dresden became a member of the “Climate AlliancEuwbpean Cities with the
Indigenous Rainforest Peoples” in 1994. Basedome&mbership obligations, a
“Framework programme on GQeduction” was decided in 1998 and progress
has been regularly reported, most recently in 200Bile REGKLAM focuses
on adaptation and will not directly contribute ke tCQ reduction programme,
the city administration considers consistency betwmitigation and adaptation
strategies to be important. Both strategies wilVeh@ao be implemented by

62



concrete planning measures, which should aim foelgyes between the two
objectives or at the very least avoid conflicts.

The preparation of Integrated Regional Climate Adgn Programme, a key
REGKLAM objective, requires the integration of giig sectoral approaches to
adaptation (such as the municipal flood managementept or the Federal
State of Saxony's adaptation strategy for the afitical sector) and the
different components of the REGKLAM project (suchuaban planning, water
management and land use management) into one t@risiategy. This is also
a lesson learnt from other cities: it is cruciald@velop integrated concepts in
order to avoid conflicts and inefficiency at theplementation level.

Difficulties encountered and ways to solve themit is too early to foresee

possible problems within the REGKLAM project ansl gissociated federal-level
funding will end in 2013. It needs to be emphastbed the research project not
only serves the development of an adaptation pnogne, but also includes an
initial implementation phase. In the long run, énmains to be seen whether
additional personnel resources (in terms of aduticstaff) will be needed to

continue work on adaptation issues. It is also iptesshat other measures, such
as additional training for existing staff, will tuout to be the better solution.

Lack of data and uncertainty of predictions coosgtit challenges for the
adaptation process. The REGKLAM research projegbshéo address these
challenges. Other challenges may occur later onlittkgt can be said on this
matter now: e.g. when political and planning derisi will be made, and in
cases for which there are conflicting land-userasts — will these decisions be
made from a long-term perspective or will shortrteronsiderations prevail?
Decisions on the allocation of financial resouroesy also be associated with
problems. Another question is whether public awasenof climate change
impacts will be high enough to enable support f&@ation measures. Public
awareness measures have not been the focus oftpaojevities so far.
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CASE STUDY 11: City: Hamburg
Metropolitan Area: Hamburg
Country: Germany

Number of inhabitants (city): 1 772 100 (2008)
Number of inhabitants (metropolitan area): 4,286,123 (2008)

Strategy at national level:Deutsche Anpassungsstrategie (12/2008)

City or regional adaptation strategy: Hamburger Strategie zur Anpassung an
den Klimawandel (expected for 12/2010)

Lead administrative body of the strate@®ehorde fur Stadtentwicklung und
Umwelt

Strategy part of combined mitigation and adaptastiategy?Adaptation is
already part of the existing climate strategy doentrbut a separate adaptation
strategy is in preparation.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorSea level rise (most relevant as in the long tun i
threatens the existence of the city — the othacsomay require more immediate
action)

Relevant for the regiorRiver floods; Intense precipitation, drainage 8ash
flooding; Drought and water efficiency; Heat wayesban heat islands; Wind /
storm damage

Covered by adaptation strategiiver floods; Intense precipitation, drainage
and flash flooding; Drought and Water efficiencyedd waves / urban heat
island®’

Partially covered by adaptation strategy/ind / storm damage

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionater quality; Increased health and disease pmale
Biodiversity loss; Migration, differential sociahpacts

Covered by adaptation strategill of the above

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors covereddealth; Flood and coastal zone management; Weseurces
management; Soil protection and biodiversity covesgon, protection of green
spaces; Waste management; Urban and regional parwilding and
construction; Emergency planning

20 Indications on coverage of climate change impantssectors are only preliminary since the admptat

strategy is still under preparation and has ydetpassed by the Senate.
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Key measures:

No. 1 — Coastal protection will have to be diveesif not only dams and dykes,
but other measures like artificial islands, ret@mireas, moveable dyke
constructions, private initiatives etc

No. 2 — Construction activities will have to takea account a rising water level
No. 3 — Construction activities and city developimeil have to leave room for
thermal cooling where necessary

Resources:

How long did/will it take to develop the strategyP <2 years

Resources used to develop the stratégyancial — So far, ca. EUR 100 000
Euro — the greatest part of it for research. Addai contribution of ca. 2
million by the city of Hamburg to the 5-year "KLIMX5 Nord" research
project; Personnel — 1 person almost full timehia ¢ity administration;
sporadic contributions from all relevant sectorgtelthal support — use of
external moderators to facilitate consultation vebidps

Resources used to implement the stratégyancial — not known; Personnel —
1 person; External support — Scientific supporteeted from the German
Federal Environment Agency (UBA)

Data and information used to develop the strategy:

Climate scenariosA study by UBA developed regional scenarios ondasis

of model data that took into account IPCC SRES awes A1B, A2, B1, B2.
Climate modelsMiscellaneous. The UBA study used data from thentae
regional climate models REMO, COSMO-CLM, RCAO, VR#y and STAR.
Climate change vulnerability and impact/risk assessts:Region specific (part
of the UBA study)

Involvement in strategy development and implementabn
Binding political commitment exists regardirf§frategy development
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the development of thetegg?All of them, at least as
far as concerned.
...implementation of the strategf of them, at least as far as concerned.
Stakeholders involved in strategy development:
Private organisationsMainly state-owned enterprises involved.
Research institutiondvlany research organisations located in or around
Hamburg (e.g. Max-Planck-Institute, universitieay@ been involved.
NGOs and/or citizens’ initiativednvolvement just starting
Governments of neighbouring cities/regiofisey are part of the KLIMZUG-
Nord research project.

21 The denomination of key measures within the stnateflects purely a personal opinion, not ancefi

prioritisation.
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Case study comments

Motivation and priorities for strategy development: Hamburg is both a city
and a Federal State. In addition to adaptatioriegfyadevelopment for the city
state of Hamburg, the Hamburg Metropolitan Regioa. Hamburg with the
surrounding Lander of Schleswig-Holstein and Lower Saxony) is also an
important player. The KLIMZUG-Nord project, which funded as part of the
federal KLIMZUG programme (see Annex 2), referstie metropolitan area.
By 2014, it aims to prepare (or at least scierglfjcsupport) a master plan for
climate change management in this region addresstimge horizon up to 2050.
Although there is a close interaction between #search-driven project for the
metropolitan region and the administration-drivérategy development for the
city of Hamburg, these are separate developmemigkethe Dresden example,
the local administration is not a beneficiary aldeal adaptation research funds,
but has instead contributed significant funds torégional KLIMZUG project.

Multi-level cooperation and integration with other strategies/policies:
Action on adaptation (“Climate consequence managéin&as included in
Hamburg’'s “Climate Action Policy 2007-2012” fromettbeginning; only the
2008 update provided a mandate to develop a stané-adaptation strategy
document, to be completed by the end of 2010. st and adaptation
strategies will remain linked to each other, busihot clear in which way. In
addition, Hamburg is preparing a sustainable dgreént strategy which may
serve as an umbrella for both mitigation and adegtaactivities. It cannot yet
be said to what extent this umbrella function willrease policy integration in a
practical sense. In terms of external supportGkeman Federal Environment
Agency (UBA) has played the most important rolemAjor part of Hamburg'’s
adaptation budget was spent on a scientific “fraorewfor orientation”
prepared by UBA which broke down regional climatedels for Northern
Germany and structured the data into three scemaotimistic, intermediate
and pessimistic. In a second step, it proposedswwemarios (intermediate and
pessimistic) that describe regional climate chamg@050 and 2100. UBA also
acts as a facilitator of expert dialogues on adegtaand is expected to provide
substantial scientific guidance for future climatel emissions monitoring.

Leadership, stakeholder integration and public congltation: The leading
authority for adaptation strategy development sstypolitical commitment,
built networks and received scientific support wanl the process. In terms of
stakeholder participation, two workshops have bemmducted so far, both for
public authorities and for state-owned enterpri€esisulting the general public
has been postponed until after the strategy willehpassed the Senate. The
adaptation strategy development process confrogoteblems like budget cuts
following financial shortcuts because of other pties set.
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CASE STUDY 12: City: City of Budapest
Cdwyn Hungary

Number of inhabitants (city): 2 500 000 (2008)

Strategy at national level: The Hungarian National Climate Strategy for 2008-
2025 was adopted in 2008. Within this strategy lan@e-Preventive Health
Strategy’ was drawn up. However, the ‘Climate-Preive Health Strategy’ has
incorporated the already existing Heat Alert (HA)stem which had been
developed and adopted in 2007 in the framework@BuroHeat Programme.

City or regional adaptation strategy: There is no single comprehensive
adaptation strategy for the city of Budapest. Hoaveva number of legal
documents stipulate protection measures againsinthéents associated with
climate change. For instance, for the case of #a Waves, there is a so-called
Heat Alert System — a number of protocols of aditor the stakeholders. The
other health protection systems are so-called Swlegt and UVA Alert
systems. They deal with the health problems whien de indirectly
exacerbated by climate change.

Strategy part of combined mitigation and adaptastiategy”No

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorHeat waves / urban heat islands, river floods
Relevant for the regionRiver floods, intense precipitation, Drainage dliagdh
flooding; Drought and water efficiency; Wind damage

Covered by adaptation strategyleat waves / urban heat islands

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionincreased health problems (heart and respiratory
complaints, premature births); Biodiversity lossatéft Quality, Air Quality
Covered by adaptation strategyicreased health problems

Sectoral coverage:
Sectors covereddealth, Air Quality, Transportation, and all thagkich
require outdoor activities.

Key measures:

No 1 — Heat Alert system. It is a system launchirggprotocols of actions under
the heat wave regime. At the first level of the ldAly the National Public

Health and Medical Officers’ Service is informedax and email The local
governments along with the health institutions, #mmergency ambulance
service and population are informed starting it second level of heat alert.
The general public is informed through the massiajexhd other stakeholders
via fax and email.
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No 2- Restrictions on road traffic. Cars with oddlaven number plates should
stay at home every two days. This measure is lathdaring the Smog Alert.
However, combined with the HA, the restriction peris additional urban
heating from transport and worsened air pollution.

Resources:

How long did/will it take to develop the strategybout a year
Resources used to develop the stratagg:information disclosed
Resources used to implement the strategg:information disclosed

Data and information used to develop the strategy:

Climate scenariosThe IPCC SRES were used based on the Third Assassme
Report (TAR), Climate Scenarios for the Hungariaatidbhal Climate Strategy
for 2008-2025, developed by the Hungarian Metegyicld Service, 2006.

Climate models:The outcome of the global climate models were uasd
boundary conditions for the running the LAM (LindteArea Model) for
Hungary. In the framework of the PRUDENCE projexteyal regional models
were run and then averaged to estimate the spldtaibution of future climate
parameters for Hungary. Horizontal resolution wak.

Climate change vulnerability and impact/risk assessts:No
The experiences of other big European cities haen Istudied, especially the
experience of Paris, France.

Involvement in strategy development and implementadn:
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the .development of thatetyy?
Ministry of Economy and Traffic, Ministry of Sociadnd Labour Affaires,
Ministry of Health,
...implementation of the strategyNational Head Office of Catastrophe
Prevention, National Emergency Ambulance Servibmational Chief
Inspectorate for Labour and Labour Safety (OMMR)|id¢@ Headquarters,
Road Information ‘Utinform’, Motorway Police Headuters
Stakeholders involved in strategy development:
Private organisationsAssociation of Private Entrepreneurs and Inteomai
Transport Companies, Association of Hungarian TiQoknpanies,
Research institutionsNational Meteorological Service, National Inskgdor
Environmental Health (NIEH)
NGOs and/or citizens’ initiativefed Cross HQ (Hungary)
Governments of neighbouring cities/regiofitiey have been involved later to
learn the lessons from Budapest
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Case study comments

General background: The city of Budapest has not yet developed a
comprehensive adaptation strategy. To combat batkctd and indirect
consequences of the heat waves, the city of Butldy@ssdeveloped the Heat
Alert System, UVA Alert System, and Smog Alert ®&yst The principles of the
HA were first developed for Budapest and then lierwhole country. Budapest
is the first city where HA of the third level wasdared in July 2007, and the
protocols of actions have been tested. The HA @daded in Budapest by the
Mayor based on communication from the NIEH on thda$ temperature
forecast. If the daily average exceeds 25 deguaek dlay for Budapest it is HA
of the first level, 27 degrees trigger second leelt, and 27 degrees for the
next 3 days launch the third level HA.

In Budapest under the HA of second and third levgbecial action plans are
developed for the health institutions including higreparedness for the
increased number of patients with heart ailmentd aomen giving birth
prematurely. In Budapest the number of ambulance @a duty for one shift is
also increased by approximately one third. Thermation on the Heat Alert is
distributed within the blocks of news through thetional media channels and
local ones. Advice on how to protect oneself atitkio people are given in
special short (5-10 mins long) broadcastings.

The municipality of Budapest undertakes the follogvactions during the HA:

provides information on the affordable and effitigorotection measures,
location of the publicly accessible air-conditionédildings (for instance,

shopping malls) and recreational areas, ensureshtagupply of drinking water

in the public institutions and at working placeadequate, distributes drinking
water in streets with a high number of touristsfomes the efficient use of
water (private car washing and garden sprinklingoibidden), encourages
businesses owning swimming facilities to lower ante fees at least for the
most vulnerable groups. During the July 2007 HekdrtAthe temporary bus

routes towards the swimming locations were provided of charge.

Several districts of Budapest have information lom lHeat Alert and means of
protection on their websites as well. The Smog tAlkars not been designed to
combat heat waves. However, combined with HA, itmbats the indirect
consequences of heat waves. Cars with odd numaesptan drive one day, the
next day is for cars with even plate numbers. Tghothe traffic restrictions it
can both decrease urban heating and emissiong pblutants from transport
as well as the respiratory problems of the poputati
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CASE STUDY 13: City: City of Tatabanya
Couytt Hungary

Number of inhabitants (city): 70 541 ( 2007)
Strategy at national level:Yes (2008)

City or regional adaptation strategy: The Local Climate Change Strategy and
Action Plan of Tatabanya (2008)

Strategy part of combined mitigation and adaptastrategy?The strategy
includes both mitigation and adaptation.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiortieat waves / urban heat islands

Relevant for the regiorintense precipitation, drainage and flash flooding
Drought and Water efficiency; Wind damage, Wile&r

Covered by adaptation strategyleat waves / urban heat islands, Intense
precipitation, drainage and flash flooding; Wilads, Drought and Water
efficiency; Wind damage,

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regiorPublic health problems; Biodiversity loss, Water
Quality

Covered by adaptation strategyublic health problems; Biodiversity loss

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors coveredAir quality; Health; Water resources managemenilding
and Construction, Energy supply and consumptioodiBersity preservation

Key measures:

No 1 — System of Heat and high UVA Alerts: systentainch the protocol of
actions under heat and/or UVA alert regimes andftom the general public on
measures to protect themselves against high tetopera

No 2- Smart Sun Educational Programme

No 3- Increasing capacity of fire brigades to fighid fires

Resources:

How long did/will it take to develop the strategy®pprox. 1.5 years
Resources used to develop the strategy

Financial - Development of Strategy and Action Rlaas made by utilising the
budget for Environmental Education and Climate @jeapn the municipal
level; Personnel - staff from the Municipality oAfBbanya; External support —
staff from Sociological Research Institute of thenigarian Academy of
Sciences.
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Resources used to implement the strat@pe Local Climate Change Action
Plan states that the budget of the municipalitytbdse planned in a “climate
friendly” way and climate objectives have to besidered. The aim is to
establish a separate climate budget line. For 20®®udget for implementation
was HUF 4 000 000 (approx. EUR 20 000) and onetifuk climate manager.

Data and information used to develop the strategy:

Climate scenariosThe IPCC SRES were used based on the Third Assassme
Report (TAR), Climate Scenarios for the Hungariatidhal Climate Strategy
for 2008-2025, developed by the Hungarian Metegjiokd Service, 2006
Climate modelsThe outcome of the global climate models were @sed
boundary conditions for the running the LAM (Lindt&rea Model) for
Hungary. In the framework of PRUDENCE project saveegional models
were run and then averaged to estimate the spiatabution of future climate
parameters for Hungary. Horizontal resolution wak.

Climate change vulnerability and impact/risk assessts:No. The experience
of other European cities was studied.

Involvement in strategy development and implementadn:

Participation of administrative bodies / departmgrdther than the lead

administrative body, in the development of thetsgg? Yes
...implementation of the strategi/8cal police, local ambulance service, local
civil defense, local fire department, local disasézovery, schools, nurseries,
local hospital, National Public Health Institute.

Stakeholders involved in strategy development:
Research institutionsSociological Research Institute of the Hungarian
Academy of Sciences
NGOs and/or citizens’ initiatives he National Alliance of Climate-friendly
Cities public utility companies, public institutions, engers, teachers, civil
servants, students
Governments of neighbouring cities/regioiisiey were informed.

Case study comments

General background: The National Climate Change Strategy of Hungary
adopted in 2008 encourages the creation of regiandllocal climate action
strategies and plans. The National Strategy reptesa framework for the
period 2008-2025 for both mitigation and adaptatiorfConcrete
measures/activities are identified for the firsbtyears, after that a revision is
expected.

Multi-level cooperation and integration with other strategies/policies:

Development of the Local Climate Change Action Plah Tatabanya
(hereinafter Plan) is a specific case of governavioere the bottom-up and top-
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down approaches meet each other. It is intendée @ model for all Hungarian
large and small cities. This local Plan also comisdan integrated approach
addressing both mitigation and adaptation. The roaaracteristic of the Plan is
that it incorporates climate considerations inte ttecision making. At any

budget hearing or public procurement discussiores ¢hmate proof-check

should be performed.

Motivation and priorities for strategy development: The key adaptation
challenges have been identified as: heat wavesgrmagtprecipitation, and wild
fires.

Leadership, stakeholder integration and public congltation: The
Department for Strategy and Control (Municipalifytibe County Level City of
Tatabanya) has been the lead governmental bodygdpreparation of the Plan,
and it is prepared now to be the leading implenmngnagency. The plan was
prepared with the assistance of the SociologicateReeh Institute of the
Hungarian Academy of Sciences. The municipalityhef County Level City of
Tatabanya has been supporting the initiatives megpdy the Academy and, by
using the support of civil society, the problemseofironmental protection and
specifically climate change were adressed. (Tatgbdsm a member of ICLEI
and the Cities for Climate Protection campaign)e THational Alliance of
Climate-friendly Cities was formed by Tatabany2008. In 2008 the Plan was
adopted, and the first implementation steps started

The implementation of the Climate Action Plan igoimg, and the management
of the municipality is regularly informed about is¢ate of progress and its
elements are/will be considered during the prepavaievision of long-term
spatial plans. The Plan declares that climate tibgsc have to be considered
when public procurements are carried out and wiurd local development
plans are drafted.

During the preparation of the Plan extensive stakkdnt consultations took
place: all relevant municipal bodies (for instanttes department of education
within the Municipality of Tatabanya), schools, seiry homes, utility providers
(electric company, industrial enterprises, the dpmmt managing company,
waste managing companies etc).

Monitoring and evaluation: The scientific evidence about future climate
change scenarios might change. However, the Plara hauilt-in instrument to
adjust to new evidence.
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CASE STUDY 14: City: Municipality of Bologna
Metropolitan Area: Bologna
Country: Italy

Number of inhabitants (city): 378 617 (2010)
Number of inhabitants (metropolitan area): 976 175 (2010)

Strategy at national level:Does not exist.

City or regional adaptation strategy: Spatial planning strategy. A Local
Climate Plan addressing adaptation and mitigatidhstart to be elaborated in
2010.

Lead administrative body of the strated®unicipality of Bologna.
Strategy part of combined mitigation and adaptatitrategy? Yes

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorriver floods, intense precipitation, drainage and
flash flooding, Drought and water efficiency

Relevant for the regiorsea level rise, Heat waves / urban heat islands
Partially covered by adaptation strategyntense precipitation, drainage and
flash flooding; Heat waves / urban heat islandsgRiloods, Drought and water
efficiency

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regionWater quality, biodiversity loss, increased healtid
disease problems

Sectoral coverage:

Sector-specific adaptation strategy (Local Climaken, to be developed in the
future).

Sectors coveredAir quality; Health; Water resource managemenbauar and
regional planning, building and construction, eyesgpply and consumption,
emergency planning.

Key measures:

No. 1: WATER: Reduce erosive impact of rainwatedaual rivers, by building
a basin from which water drains to rivers at a mordess steady pace. New
buildings are already required to build a vesseenghrainwater is kept and
discharged to the network steadily).

No. 2 — WATER: Promote the reduced consumption atewby the population,
by raising awareness. Together with measures sigkcgcling rainwater, etc.
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No. 3 — URBAN MICROCLIMATE: The new building coden{plemented
since 2009) requires the use of green elementsuilditgs, such as grass
planted in roofs, avoidance of dark colours, ineortb decrease the negative
impacts of very high summer temperatures in the €lthis measure has caused
considerable controversy).

Resources:

How long did/will it take to develop the strategy®xpected to take two years
(but as the political situation is fluid at presemy take longer).

Resources used to develop the strateéffyategy has not yet been developed
(For implementation of specific projects see indipal adaptation measures).

Resources used to implement the strateggt relevant as there is no strategy to
implement.

Data and information used to develop the strategy:

Climate scenariosRegionally adapted, based on very local forecastsbe
used when the strategy is developed.

Climate models: None yet.

climate change vulnerability and impact/risk assessts:No.

Involvement in strategy development and implementadn:

Binding political commitment exists regardirigeveloping the spatial planning
strategy (in the past). No commitment yet for tle@ation/mitigation Local
Climate Plan.

Participation of administrative bodies / departnmgenither than the lead
administrative body, in the .development of theatsgy? Universities,
organisation of engineers/architects, other cities.

implementation of the strategyr&s, but information not available.
Stakeholders involved in strategy development:

Private organisationsYes, but information is not available.

Research institutionsyes, but information is not available.

NGOs and/or citizens’ initiativesiYes, but information is not available.
Governments of neighbouring cities/regiones they will be involved when
the strategy is developed.

Case study comments

General background: The Municipality of Bologna has no adaptation tstgs.
Neither does Italy at a national level. Bolognha eleped a spatial planning
strategy recently; a highlight being the new buigdicode, including green
measures. Now the city wants to develop a Locam&te Plan covering
adaptation and mitigation (an adaptation/mitigatstrategy). It was expected
that the organisation chart of the LCP team wowéibnounced in May 2010.
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Motivation and priorities for strategy development: Even so the Municipality
is already implementing the three key measures lwlhiicconsiders most
important to combat climate change. Water manageared sustainable use of
this resource are critical, as the region has tecexperienced floods and
longer drought seasons (same amount of rain butecrated in shorter times).
The other priority is to deal with rising tempenast

Difficulties encountered and ways to solve themComplicated local political
situations, with the Lord Mayor resigning his pmsit earlier this year have
made political commitment a clear obstacle in foxlvdeveloping strategies.
Elections in Bologna have not yet been announcetthey may be either in
autumn 2010 or spring 2011. As a footnote, evemighoBologna signed the
Covenant of Mayors in December 2008 it has not pefpared a SEAP
(Sustainable Energy Action Plan). Political turlmde has been an important
factor in this inability to set clear directionscatargets.
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CASE STUDY 15: City:City of Venice
Country: Italy

Number of inhabitants (city): 271 009 (2009)
Strategy at national level:In preparation but no target date announced.

City or regional adaptation strategy: There is no overarching climate change
mitigation and/or adaptation strategy. Several taegm projects are ongoing,
mainly related to water management.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorsea level rise, intense precipitation, drainage an
flash flooding (only mainland Venice)

Relevant for the regiomiver floods, wind/storm damage, heat waves/utuesat
islands

Covered by adaptation strategy/A.

Key adaptation challenges fromndirect climate change impacts:

Most relevant for the citybiodiversity loss, migration, differential social
Impacts, economic impacts of extreme high tide sven commercial activities,
economic impact of city maintenance interventioesded (raising ground
floors, reinforcing canal sides and foundationbaidises etc.)

Relevant for the cityincreased health problems

Covered by adaptation strategyla

Sectoral coverage:
Existing measures deal mostly with water-relatagceons and activities.

Measures that Venice has carried out /is carrying which can contribute
to the City’s adaptation to climate change:

1. City of Venice Tide Centre that provides constaontitoring of sea level
and meteorological events, in order to inform amdnthe population of
predicted high tide.

2. Maintenance activities provided by Insula spa, dran maintenance
company owned by the city of Venice and the fouitycompanies. The
interventions carried out by Insula spa are aintga@ecting the city
from flooding (e.g. raising the margins of islarah&l canals, raising
urban surfaces).

It should be noted that these are not necesshalyniost important measures to
be included in the future adaptation strategy.
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Case study comments

General background: The City of Venice has not yet developed an aategrt
strategy. Involvement in European projects hasdirbthe expertise needed but
so far the measures implemented have not beenogbpaat strategic policy
process.

In 2005-2007 the City of Venice participated asagmer in the AMICA project
(see Annex 2). The project aimed to demonstratari@ty of measures taken by
local governments for climate protection and idgnshort to medium-term
policies. The results of the projects could havenbesed as a starting point to
develop an adaptation strategy but there has beésllaw-up so far.

Despite the lack of adaptation strategy, Venice &a®t of experience in

implementing measures related to sea level riseflanding that could be very
relevant for other coastal cities, confronted vgithilar problems.

77



CASE STUDY 16: City: City of Riga
Country: Latvia

Number of inhabitants (city): 722 485 (2007)
Number of inhabitants (agglomeration):1 500 000

Strategy at national level:A report on climate change adaptation was prepared
in 2008. Two groups (inter-ministerial and scidnjifhave been established to
elaborate the national adaptation strategy to bepteted in 2010.

City or regional adaptation strategy: No single comprehensive adaptation
strategy for the city of Riga exists. A number dhey strategies and legal

documents address different aspects of adaptatiomost all these documents

consider only the “nature disasters” without redoigng that these are likely to

become more frequent and severe due to climategehan

Spatial Plan of Riga for 2006-2018kes the majority of the legal stipulations
into consideration, and is considered as thedtegh towards the development of
the local adaptation strategy.

Strategy part of combined mitigation and adaptatstrategy?No. There is a
separate National Climate Change Mitigation Stnyassippted in 2005.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiortorm surges, coastal flooding/river flooding,
coastal erosion

Relevant for the regiorgroundwater level rise, dam safety, heat waves
Covered by adaptation strateggtorm surges, coastal flooding, river flooding,

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regiorPublic health problems; biodiversity loss, watealgy,
air quality

Covered by adaptation strategyublic health problems

Sectoral coverage:
Sectors coveredWater, waste, wastewater treatment, energy, toafsgocial
impacts.

Key measures:

The following two measures explicitly recognisar@ite change threats and the
need for adaptation:

No 1 — Protective zones/Spatial Plan of Riga f@¥622010

No 2 - Dunes maintenance along the Riga Bay cols¢ain Riga and Jurmala

Resources:
How long did/will it take to develop the stratedg®.8 years (2002 - 2005)
Resources used to develop the stratégga City Council budget
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Resources used to implement the strataggt possible to identify clearly.

Data and information used to develop the strategy:

Climate scenariostn the Spatial Plan of Riga for 2006-20#imate change per
se is not considered. For the whole counmponthly average temperature
changes up to 2100 are calculated within the SwedRegional Climate
Modeling Programme (SWECLIM)

Climate models: Vulnerability mapping regarding the sea level rthge to
storm surges was completed by the Potsdam InstiuteClimate Impact
Research (PIK) using DIVA model in the framework tie ASTRA
(INTERREG Ill) programme.

Climate change vulnerability and impact/risk assessts:No

Involvement in strategy development and implementadn:
Binding political commitment exists regardirgot applicable.
Participation of administrative bodies / departnmgenither than the lead

administrative body, in the
...implementation of the strategy?

Structural units subordinated to the Riga City Guoiun
Stakeholders involved in strategy development:
Private organisations:|t is stated that the proposals and recommendatians
been submitted by private individuals, legal easitiand institutions, various
target groups and experts upon the commencemedtadting of the spatial
plan, as well as during the public discussion ef finstand seconevording of
the spatial plan. The proposals have been takercortsideration.
Research institutiond.atvian Environmental, Geological and Meteoroladjic
Agency; Public Health Agency; State Forestry Redednstitute “Silava”;
Faculty of Geography and Earth Sciences, UniversityLatvia; Latvian
Geospatial Information Agency.
NGOs and/or citizens’ initiativesThe public involvement campaign “I am
making Riga” was organised from 30.03.2004 to 1.20a4
Governments of neighbouring cities/regioiY®s, the Spatial Plan of Riga for
2006-2010 is developed in the regional contextalt w

Case study comments

Motivation and priorities for strategy development: Location in the vicinity

of the Gulf of Riga and in lowland at the mouthtlafee major rivers makes the
city of Riga especially vulnerable to climate chamgpacts, especially to storm
surges, coastal floods, rivers floods, and coastadion. Although an adaptation
strategy for the city of Riga does not exist asngle document, a number of
adaptation topics are addressed in other policymeats either at the national
or municipal level. They provide for disaster rirsanagement against the major
adaptation challenges although the effect of ckemettange on the frequency
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and severity of the events is not taken into carsition. For instance, the
Spatial Plan of Riga introduces the concept of ated protective zones. The
Riga Bay shoreline and River Daugava banks areredvBy the zoning of a
coastal protection shelter belt that are at a munmof 150 metres inland up to
and including areas in the flood plain and beachdame areas.

Multilevel cooperation and integration with other drategies/policies: In
national documents local climate change impactssareetimes already taken
into consideration. For instance, all flood riskriteries and criteria for these
territories are defined in the “National Flood R&&sessment and Management
Programme for 2008-2015" (2007). The programme <ealith risk
management, the establishment of priority riskit@es, for prevention — real
time schedule and financing, flood risk impact asseent €x pos), the
elaboration of maps for risk territories, the dnagviup of plans for risk
territories, including CC risk management into athg existed protected plans
for individual territories, etc. The programme afscesees three scenarios (with
appropriate criteria and financing): (1) floods lwia small likelihood of
occurring, (2) medium-sized floods (possible reence period: 100 years or
more), and (3) floods with a very strong likelihoofloccurring. Furthermore,
the “Management Conception for Surface Water ObjecRiga City for 2008-
2013” addresses issues of sewage water managemefipration system
operation and maintenance; and flood risk managemen

All cities including Riga have their own civil pextion plans, where natural
disasters (storms, whirlwinds, earthquakes, heawyfalls, flood, hail, intense

cold, snowstorms, icing, snowdrifts and ice jamsathwaves, drought, fires in
forests and peat bogs) and preventive and proteatieasures, as well as the
functions of institutions are described.

International cooperation has been beneficial. THREERREG IlIB project
ASTRA (Developing Policies and Adaptation Strategie Climate Change in
the Baltic Sea Region) provided the city with th@lnerability map of the
potential sea level rise up to 0.7 metres and st&urges up to two and three
meters. This information was included in the Freemd Riga Development
Programme but without any apparent measures t@ssldr

While significant advances in the field of envirosmh protection have been

made, the city could benefit from a single adaptatstrategy where all the

direct and indirect climate change risks are prgpassessed, and at least no-
regret options are identified that would reducertbles of climate change.
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CASE STUDY 17: City:Almada
Metropolitan Area: Lisbon metropolitan area
Countryrortugal

Number of inhabitants (city): 166 103 (2008)
Number of inhabitants (metropolitan area): 2 819 433 (2008)

Strategy at national level:Proposal: Strategy of adaptation to climate change
in Portugal Adaptacao as Alteracoes Climaticas em Portugal Bstg de
Estratégia Naciondl(Proposal approved for public consultation Jubp9).

City or regional adaptation strategy: The adaptation is part of the Local
Climate Change Strategy which started in 2001 arstill in reformulation -
Local climate change strategy — Aimg@#.AC).There is a local council
mandate for the formulation of the strategy, altftothe strategy is expected to
be finished by the end of 2010, there is not bigadigreement.

Lead administrative body of the stratedyne department responsible for the
strategy is the department for strategic and susbée development of the City
Council of Aimada.

Strategy part of combined mitigation and adaptattrategy?Yes.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorRiver floods; Sea level rise; Intense precipitatio
Relevant for the regiorDrought and Water efficiency; Heat waves / urbaath
islands; Wind / storm damage.

Covered by adaptation strategiriver floods; Sea level rise; Intense
precipitation Intense precipitation; Drought andevaefficiency; Heat waves /
urban heat islands; Wind / storm damage.

Key adaptation challenges fromndirect climate change impacts:

Most relevant for the regiorBiodiversity loss; Migration; differential social
impacts.

Relevant for the regionater quality; Increased health and disease pmable
Covered by adaptation strategWater quality; Biodiversity loss; Migration;
Differential social impacts.

Partially covered by adaptation strategyicreased health and disease
problems.

Sectoral coverage:

Comprehensive, cross-sectoral adaptation strategy

Sectors coveredAir quality; Health; Social life and neighbourhood
management; Flood and coastal zone managementr Ygateirces
management; Soil protection and biodiversity covesgon, protection of green
spaces; Urban and regional planning; Building asstruction; Energy supply

81



and consumption; Regional/Local economy; Emerggtaygning; protection of
geological natural sites (fossil cliffs, dunes...).

Key measures:

Almada has to deal with problems derived from ssalirise as the ocean, the
estuary waterfronts and part of its territory aeéol sea level:

No. 1 — Inclusion of adaptation concerns in logaitgl planning;

No. 2 — Withdrawal of communities installed at regleas;

No. 3 — Protection and reinforcement of naturatibes / improvement of
drainage systems.

These measures are being carried out within theidvpality administration
plan.

Resources:

How long did/will it take to develop the stratedy@tween one and two years.
Resources used to develop the strateggal financing- provided by Almada
City Council, no information about budget , Persainrtwo officials of Almada
City Council and the support of the Aimada EnergyeAcy , External support -
EC co-financing if CC programmes are launched. Exaly national experts
and European experts to help in specific projects.

Vulnerability and impact/risk assessmerRRggion vulnerability assessments
e.g. river flood vulnerability; Impacts of changeghe availability of fish
species. Planned study: impacts and vulnerabifigfimate change on health.

Data and information used to develop the strategy:

ScenariosHave not reached the scenarios development pledse

Climate modelsNot yet defined. Possibly build from Project SIAMClimate
Change in Portugal. Scenarios, Impacts and AdaptMieasures.
Reference strategiekondon and Stockholm strategies

Involvement in strategy development and implementadn:
Binding political commitment exists regardinthe creation, implementation
and evaluation/update of the strategy.
Participation of administrative departments, othiean the lead administrative
body, in the development of the strate@yy the lead administrative body.
...iImplementation of the strategi¥®t yet defined.
Stakeholders involved in strategy development:
Private organisationsLocal Energy Management Agency of Almada and its
members (transport operators of Almada, energylsipp
Research institutiondJniversidade Nova de Lisboa.
NGOs and/or citizens’ initiative?ublic participation processes
Governments of neighbouring cities/regioh&t planned
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Case study comments

Motivation and priorities for strategy development: The Almada adaptation
strategy was initiated as a precaution, becauseuloferability related to its

location near the ocean and a river waterfront. fost important motivating

factors for initiating the strategy were: i) theageption of urgency, specially the
high vulnerability to floods of the municipalityi) the results of a vulnerability
assessment, iii) recognition of synergies with @olobjectives other than
adaptation, iv) acceptance of measures/absencenfliots and trade-offs, v)

community planning processes such Local Agendai2tesults of stakeholder
consultations. The Local Climate Change Strategy Abfnada includes

mitigation and adaptation plans, incorporating Gid@ntories and monitoring,
vulnerability assessment and emissions scenafid4$G Local Observatory.

Leadership, stakeholder integration and public consltation: The
Department of Strategic and Sustainable Developnoénthe Almada City
Council takes the leadership and subcontracts al lecergy agency for the
development of the strategy and coordination oftigpants. Different
institutions have responsibilities in the procdas this is seen as a technical
barrier which will introduce complexity to the ingphentation phase. The
current leader of the adaptation strategy of Almadald not answer the
qguestion of how research and politics come together

Multi-level cooperation and integration with other strategies/policies: The
adaptation strategy to climate change of the ditlmada is adjusted to the
Global Strategy for the Municipality and Local Aglen21 including a strong
emphasis on sustainable development and it wilpde of the City Council
Annual Corporate Plan. There is an exchange ofrnmétion between the
national adaptation strategy and the Almada adaptatrategy, but the national
strategy does not contain a political mandater@rfcial support to develop and
carry out a local adaptation strategy. There is thirest to exchange
information with national networks of researchersrking on climate and
adaptation in the future. Internationally ther¢his urge to contact and exchange
information with international networks and munalipes that have more
experience in developing and implementing adaptaions.

Monitoring and evaluation: The strategy will have a process of revision and
evaluation based on indicator monitoring, but therat the moment no agreed
plan.

Difficulties encountered and ways to solve themThe most important
challenges found during the development of theegjsawere: 1)ack of data-
data has been searched in international, nationdl lacal documents, and
national and local stakeholders have been contdmiedhe existing data is of
poor quality; 2) uncertainty regarding climate pe#dn; 3) high complexity of
climate change data, vulnerability and risks.

83



CASE STUDY 18: City: City of Zaragoza
Metropolitan Area: Zaragoza
Country: Spain

Number of inhabitants (city): 693 086 (2009)

Strategy at national level:National Plan for Adaptation to Climate Change
(Plan Nacional de Adaptacion al Cambio Climati¢ojeation 2006, in second
work programme July 2009)

City or regional adaptation strategy: Strategy for Adaptation to Climate
Change in the city of ZaragozBdirategia de Adaptacion al cambio climatico
en la Ciudad de Zaragoxarlhe draft was presented to the Climate Change
Commission 21 on 16/12/2009.

Lead administrative body of the strategnvironmental and Sustainability
Agency of the Municipality of ZaragozAgencia de Medio Ambiente y
Sostenibilidad de Zaragoka

Strategy part of combined mitigation and adaptastrategy”No, there are two
different strategies within the global approach.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regiorDrought and water efficiency; Heat waves / urban
heat islands.

Relevant for the regionVind / storm damages; Intense precipitation, cge
and flash flooding; River floods.

Covered by adaptation strategyrought and Water efficiency; Heat waves /
urban heat islands; Wind / storm damage; Intensetation, drainage and
flash flooding; River floods.

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionater quality; Increased health and disease pmale
Biodiversity loss; migration, differential sociahpacts.

Covered by adaptation strategylater quality; Increased health and disease
problems; Biodiversity loss; migration, differedtscial impacts.

Sectoral coverage:

Zaragoza aims to implement a comprehensive, cexdsial adaptation
strategy.

Sectors coveredAir quality; Health; Social life and neighbourhood
management; Flood and coastal zone managementr Yeateirces
management; Soil protection and biodiversity covesgon, protection of green
spaces; Waste management; Urban and regional parwilding and
construction; Transport; Energy supply and consiwonpil ourism and leisure
activities; Finances and insurance.
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Key measures:

No 1 — Development of a renewable energy strategthke Municipality of
Zaragoza and the ‘areas of influence’

No 2 — Create a strategy to introduce policieséwing water and improve the
water quality, to contribute to adaptation to umiasable conditions.

No 3 — Protecting biodiversity: Favour the richnetthe existing ecosystems
with very different characteristics within the Maipality

Resources:

How long did/will it take to develop the strategy? years

Resources used to develop the stratégyancial — Municipal Budget;
Personnel — own personnel from the EnvironmentSustainability Agency
and consultation organisations (AEMET- State AgefiocyMeteorology; CHE —
Hydrographic Confederation of the River Ebro; EAARediterranean
Agronomic Institute of Zaragoza; CIRCE — Researehnt for Energy
Resources and Consumption).

Resources used to implement the stratégyancial — municipal budget;
Personnel — own personnel from the Environment3ustainability Agency
and consultation organisations; possible extewnadihg or aid.

Data and information used to develop the strategy:

Climate scenariostnternational - IPCC SRES; National — Spanish ¢affior
Climate Change(ficina Espafiola de Cambio Climaticd&panish Federation
of Municipalities and Province$éderacion Espafiola de Municipios y
Provinciag

Climate change vulnerability and impact/risk assessts:Region specific;
Reports by the State Agency of Meteorology (Ara@dfice) and of the
Hydrographic Confederation of River Ebro.

Involvement in strategy development and implementadn:
Binding political commitment exists regardinthe process of developing the
strategy; Implementation of the strategy; Evaluatad periodic update of the
strategy.
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the development of thetsgg?
AEMET- State Agency for Meteorology; CHE — Hydrogié Confederation of
River Ebro; EAAP — Mediterranean Agronomic Insituf Zaragoza; CIRCE —
Research Centre for Energy Resources and Consumptbtical party
representatives at municipal level.
...implementation of the strategip®partment of Urban Planning, Infrastructure,
Architecture and Conservation of Infrastructure Mubility
Stakeholders involved in strategy development:
Research institutiondRole as technical assistance for evaluating thatson:
AEMET, CIRCE, CHE and EAAP.
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NGOs and/or citizens’ initiativedRole in the participation processes: Climate
Change Commission LA21, trade unions, industry oiggions,

environmental NGOs.

Governments of neighbouring cities/regiohsine.

Others:Representatives of the municipal political partigaversity,
professional schools.

Case study comments

Motivation and priorities for strategy development: The strategy was
initiated as a precaution, and not as a directicgato adverse events. After the
approval of the strategy for mitigating climate roba and improvement of air
quality in Zaragoza in 2009, the City Council oifity engaged in the fight

against climate change, and developed its own ipsliof adaptation. The
adaptation strategy is expected to be approved bReaolution of the

Government of Zaragoza in 2010.

The following factors were considered to be priesitin developing the
adaptation strategy:. perception of urgency; avhldimancial and personnel
resources; acceptance of measures and (absenodted) conflicts and trade-
offs; and community planning process.

Multi-level cooperation and integration with other strategies/policies: The
adaptation strategy is related to the strategglforate change and improvement
of air quality of the city and to the implementatiof Agenda 21.

The adaptation strategy at national level coveesAbhtonomous Communities
in the institutional architecture of developing tflan and does not mandate the
creation of local and regional adaptation strategie

Leadership, stakeholder integration and public congltation: The various
Commission 21 goals are included in the Agendardtgss as a framework for
participation of and consultation with stakeholdarsselected themes, which
include the development of the adaptation stratébg. strategy will be subject
to on-going public consultation from the momersgrniters into force.
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CASE STUDY 19: City:Stockholm
Metropolitan Area: Metropolitan Stockholm
Country: Sweden

Number of inhabitants (city): 829 417 (2009)
Number of inhabitants (metropolitan area):2 019 182 (2009)

Strategy at national level:While a climate change adaptation policy at nafiona
level is presently in preparation—for which rought27million have been
earmarked for the period 2009-2011--an integratedate and energy policy
was approved in 2009. The latter is considerecdetbighly ambitious and aims
at drastically decreasing the country’s dependeocefossil fuels and at
reducing its negative impacts to the environmenhe first targets have been set
for year 2020.

City or regional adaptation strategy: The central government has granted
overarching responsibilities for the coordinatidmemional adaptation strategies
to the country’s 21 county administrative boardsinsstylrels&). Roughly
€2.3million p.a. are to be distributed among thd a2t in the period 2009-2011
to encourage the creation of these plans. Theo€i§tockholm conducts annual
risk and vulnerability assessments to cope witlptd@n in the short term.

Lead administrative body of the strate@entral Stockholm Administration
Strategy part of combined mitigation and adaptattrategy?

Yes. The adaptation strategy will be in line witke tintegrated climate and
energy policy at national level. For example, Shatkn’'s key measure listed in
this study consists of the development of an aheé tombines sustainable
development and mitigation actions with adaptati@asures.

Key adaptation challenges frondirect climate change impacts:

Relevant for the regiorRiver floods; Intense precipitation, drainage #ash
flooding; Drought and water efficiency; Heat wayesban heat islands

Wind / storm damages.

Covered by adaptation strategyDrought and water efficiency; Intense
precipitation, drainage and flash flooding; Droughtd Water efficiency; River
floods.

Partially covered by adaptation strategylind / storm damage.

Key adaptation challenges fromndirect climate change impacts:

Relevant for the regionwWater quality; Increased health and disease pmudle
Biodiversity loss.

Covered by adaptation strategyWater quality; Increased health and disease
problems.

22 Sweden is divided into 21 counties,lgmn, of which Stockholms Laiis one. Its jurisdiction includes the city
of Stockholm.
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Partially covered by adaptation strategyincreased health and disease
problems; Biodiversity loss.

Sectoral coverage:
The strategy will be comprehensive and cross-saictor

Key measures:No key measureper secould be listed, but the following was
identified as a key action in favour of adaptatioDevelopment of residential
and commercial urban area “Stockholm Royal Seaport”

Resources:

How long did/will it take to develop the strategy? years.

Resources used to develop the strategy

Personneb10-15 persons in the city level working partly dr tdevelopment
of the adaptation strategy.

External support> In addition to direct support and coordinationnfrdhe
regional government Stockholms L@n the city consults with several
universities and research institutions, such as Kiiél Royal Institute of
Technology.

Data and information used to develop the strategy:

Climate scenariostPCC SRES

Climate models:Several from the Swedish Meteorological and Hyalymal
Institute (SMHI).

Climate change vulnerability and impact/risk assessts:Produced annually at
city level.

Involvement in strategy development and implementadn:

Binding political commitment existBoth at national and city level, authorities
have shown commitment to working toward producingaaaptation strategy
and implementing relevant actiottssupport the efforts against climate change.
Participation of administrative bodies / departnm®rither than the lead
administrative body, in the development of thetsgg?Several departments of
thecity administrations are involved. In the particutase of the key measure
identified, the Health and Environmental Administria, the City Development
Administration, the City Planning Administrationcathe Local Municipal
Administration are involved.

...implementation of the strategame as above.

Stakeholders involved in strategy developmActive stakeholder participation
has been conducted in the key action listed ali®amal Seaport”.

Governments of neighbouring cities/regionSupport from the regional
authorities—Stockholms Lann this case—is given to all the municipalities
within its jurisdiction.
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Case study comments

General background: As per national mandate, regional and municipal
adaptation strategies will be of utmost importantiee country’s 21.&n are
mandated to provide dedicated support to munidipalin realising individual
plans. At the same time, municipalities bear adapgrt of responsibility on
adaptation and are expected to deliver a plan. Tiogom-up’ approach has
obvious advantages, such as better knowledge af mnditions and threats,
but it also puts significant pressure on municipedi as regards the input
expected of them. Larger cities (like Stockholm)stho benefit because they
often have certain resources and expertise in-hdusesmall municipalities
with limited resources and expertise—and lack ofdfog to employ them—
face a considerable obstacle. In this latter cas®yorks of municipalities can
play an important role in furthering the adaptatiduectives.

Motivation and priorities for strategy development: In Stockholm, adaptation
work in the short run is primarily based on annuak and vulnerability
assessments. As a following step, the city willulbon two main issues: heat
waves and sea level rise. The final strategy, asymnably in the majority of
Swedish cases, is likely to be a mix of local aedtal measures.

Difficulties encountered and ways to solve themCentral Swedish agencies
and departments, however, may have overstatedathercity ofLan authorities
to deliver complete support to municipalities. Evilne well-staffed city of
Stockholm feels a lack of guidance from central egoment. For example,
legislation concerning building regulations is et fully aligned with climate
change adaptation concerns. This is a clear sigimeaihfancy of actions against
climate change, which, internationally, is more thke than the exception. On
the other hand, the central government will condact evaluation on the
qguestion of adaptation at country-wide level in201

Another important issue is creating and increaswgreness and interest about
climate change adaptation which so far is oftersw@red low. The reasons are,
on one hand, that Stockholm has not yet experien@aticularly extreme
weather events, and on the other that conclusicasrdon adaptation needs are
often based on uncertain assumptions coupled wi ¢complexity in
understanding and marketing the notion of climdtange issues. The Swedish
government recognises the need to significantlygsbhwn research in the area.
The availability of several adaptation strategiesianicipality level throughout
the country may be a timely driver for increasechmamess and acceptance of
the concept of adaptation.
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CASE STUDY 20: City:City of Amsterdam
Metropolitan Area: Amsterdam Metropolitan Area
Country: The Netherlands

Number of inhabitants (city): 755 000 (2009)
Number of inhabitants (metropolitan area): 2 200 000 (2009)

Strategy at national level:National Delta Plan and National Water
Management Plan (2008 and 2009 respectively)t ifm@ementation steps
have been taken.

City or regional adaptation strategy: An explicit adaptation strategy is not in
place. However, the spatial plan Amsterdam and Ardaim water protection
plan Waterbestendigaddress adaptation issues. To be finalised i190.201
Lead administrative body of the strate@ity of Amsterdam

Strategy part of combined mitigation and adaptastategy?No.

Key adaptation challenges frondirect climate change impacts:

Most relevant for the regioniver floods, sea level rise, intense precipitatio
drainage and flash flooding, Drought and wateicedficy

Relevant for the regiorheat waves, wind / storm damages

Partially covered by adaptation strategyea level rise, Intense precipitation,
drainage and flash flooding; Heat waves / urbar iséends, River floods,
Drought and water efficiency

Key adaptation challenges fromndirect climate change impacts:
Relevant for the regionVater quality, biodiversity loss, increased heatthl
disease problems

Partially covered by adaptation strategyater quality, biodiversity loss,
increased health and disease problems

Sectoral coverage:Sector-specific strategy aimed at cross-sectotatiens
Sectors coveredJrban and regional planning; Transport, Energypsuand
consumption; Air quality; Health; Flood and coagtahe management, Water
resource management, soil protection and biodiyecsnservation, protection
of green spaces, building and construction, emesgplanning.

Key measures:

No. 1 — Developing a new strategy against floodind its consequences
No. 2 — Developing a new strategy against floodingd rainstorm impacts
No. 3 — Developing a new strategy against floodind drought impacts

Resources
How long did/will it take to develop the strategy? years
Resources used to develop the strat&®pgional and local funds
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Resources used to implement the strat&gate, regional and local funds

Data and information used to develop the strategy:

Climate scenariosNational — KNMI scenarios

Climate modelsNone yet

Climate change vulnerability and impact/risk assessts:None. Based on best
professional judgement.

Involvement in strategy development and implementadn:
Binding political commitment exists regardirggvelopingand implementing
the strategy.
Participation of administrative bodies / departmgrdther than the lead
administrative body, in the .development of thatefy?Spatial Planning Dept.,
regional water boards, city water authority, envimental department, Province
of Noord-Holland.

...implementation of the strategidt yet
Stakeholders involved in strategy development:

Private organisationsYes

Research institutionsres

NGOs and/or citizens’ initiativestes

Governments of neighbouring cities/regio&s. Overall mostly

governmental bodies and institutes are involved.

Case study comments

General background: The City of Amsterdam developed its spatial plagni
and water strategies in response to the natiorakgies, in an attempt not to be
bound to follow national policies passively, buthexr as a region and city to
make up its own mind, “to influence the nationaligppand to take our own
responsibility.”

Multilevel cooperation and integration with other drategies/policies:
Sustainability is the base for the strategies dgel, and both strategies are
integrated. However, no overarching integrated manment approach is
followed. Amsterdam is presently translating theo tetrategies into concrete
measures. Amsterdam indicates that most stratdgi@smg with adaptation are
similar in the Netherlands. This may be due toargi common connection to
water and the country’s small size. There seembeta lot of information
exchange nationally in developing and disseminadithgptation strategies.

Difficulties encountered and ways to solve them:Lack of political
commitment due to a sense of ‘no urgency’ is quasda key challenge in
developing the strategy.
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Monitoring and evaluation: Finally no plan to evaluate the implementation of
the strategy (no indicators, no targets) and ntuatian exercise are foreseen.
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4. Analysis of individual adaptation
measures

This chapter presents the findings on individualapdtion measures.
Specifically, the objective is to deliver an inveryt of policy tools for the

development, design, implementation and continuoaisagement of adaptation
strategies, drawing on lessons learned from besttipes and experiences
identified in the case studies, building on therature on adaptation and cities
and building the platform for recommendations amdcfical suggestions on
how to handle those issues and problems througth@utmanagement cycle
leading from a policy's planning to implementatiomgnitoring and evaluation.

The chapter structure is as follows. In section thé& selected adaptation
measures are introduced, along with the clustesingneasures, and an overall
analysis of the clusters identified. Section 4 dudes fact sheets of individual
clusters of measures.

4.1. Overview of results

Selected adaptation measures

Thirty-one individual measures were included in draalysis (see Table 4).
Individual measures are drawn from 18 of 20 caseystities (Bremen and
Amsterdam were not able to provide information ndividual measures). For
each measure a one-page summary factsheet andphrabiity check table
were prepared, the templates for which are predanté&nnex 4. Criteria such
as effectiveness of adaptation, efficiency/costs laenefits, procedural aspects
and framework conditions for decision-making wereluded. Brief descriptions
and applicability check tables for individual me@suincluded in the analysis
are presented in Annex 5.

Table 4: Adaptation measures included in the analys

ID Name of Measure City Country

A-1 | Inclusion of climate adaptation concerns in urban | Almada Portugal
spatial planning of Trafaria village

Bo-1 | Measures to reduce erosive impacts from rainfall | Bologna Italy
deluges

Bo-2 | Water conservation measures Bologna Italy

Bo-3 | Measures to improve the urban micro-climate Bologna Italy

Bu-1 | Heat Alert System Budapest Hungary

Bu-2 | Traffic restrictions during the Smog Alert days Budapest Hungary

C-1 | Expansion of sewer grid and set up of Sustainable Copenhagen | Denmark
Drainage Systems (SUDS)
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D-1 | Energy-efficient air-conditioning Dresden Germany
D-2 | Near-natural management of rainwater Dresden Germany
D-3 | Designation of a new drinking water protection areaDresden Germany
(Wachwitz)
Ha-1 | RISA-Project (RegeninfraStrukturAnpassung): Hamburg Germany
Infrastructural Adaptation for Rainwater Management
He-1 | Development of climate change scenarios for Helsinki Finland
Helsinki Metropolitan Area
Lo-1 | To retrofit up to 1.2m homes by 2015 to improve thé.ondon United
water and energy efficiency of London homes Kingdom
Lo-2 | London Urban Greening Programme London United
Kingdom
Ly-1 | Develop and increase the urban tree canopy Lyon France
M-1 | Adaptation Strategies for Climate Change in the | Manchester United
Urban Environment and Green Roofs Kingdom
M-2 | EcoCities Manchester United
Kingdom
P-1 | Moveable barriers as a flood protection instrument Prague Czech
Republic
R-1 | Protection zones/Spatial Plan of Riga for 2006-201&Riga Latvia
R-2 | Dunes maintenance along the Riga Bay coastal lineRiga Latvia
S-1 | Development of residential and commercial urban| Stockholm Sweden
area “Stockholm Royal Seaport”
T-1 | Building capacity of the fire brigade Tatabanya Hungary
T-2 | The Local Heat Alert System (HAS) of Tatabanya | Tatabanya Hungary
T-3 | Smart Sun Educational Programme Tatabanya Hungary
Ve-1 | City of Venice — Tide Forecasting and Early Warningenice Italy
Centre (Tide Centre)
Ve-2 | Urban maintenance for the physical and Venice Italy
environmental safeguarding of Venice and the
Venetian Lagoon
Vi-1 | Promotion of district cooling projects in Vienna Vienna Austria
Vi-2 | Spatial planning to reduce climate change impactg Vienna Austria
and costs
Z-1 | Renewable Energy Strategy of the Municipality of | Zaragoza Spain
Zaragoza and its ‘areas of influence’
Z-2 | Create a strategy to introduce policies for saving | Zaragoza Spain
water and to improve the water quality in order to
adapt to unfavourable conditions
Z-3 | Protecting biodiversity — Favour the richness @&f th | Zaragoza Spain
existing ecosystems with very different charactiess
within the Municipality

Clusters of measures

Building on the summary fact sheets and applidgbdheck tables, individual
measures were analysed and clustered with othesure=athat consisted of
similar characteristics or techniques and shamilasi objectives, thus creating
19 ‘clusters of measures’. An individual measureyrba listed in separate
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clusters if the measure is deemed to cover moredha function and/or fit into

more than one cluster. By relating comparable astaxross different European
cities and metropolitan areas we aimed to recogthge similarities and

differences in their implementation and in doingesoduce a blueprint for other
cities and towns. The measure clusters were fudgheuped according to the
challenge that they addressed. Table 5 shows theidoal measures grouped
according to the corresponding climate change ehg# and cluster, as well as
the city that is implementing the measure.

Table 5: Clusters of adaptation measures

Note: To avoid duplication, each cluster of measusegrouped under only one adaptation
challenges, which has been considered the mostari®ne. However, many of the measures
listed below are also suited to address other aaligh challenges. For a more complete
picture, please refer to Table 7.

Cluster | Cluster of measures | Measure | Measure City
No. ID
Urban heat island / Heat waves
1 Increasing tree canopyLo-1 Street Tree Programme London (UK
Ly-1 Increasing tree surface Lyon (FR)
Bo-3 Building Impact Index Bologna (IT)
* | Local Climate Change Tatabanya
Action Plan (HU)
2 Green roofs Lo-1 Urban greening programmeLondon (UK)
(100,000 M of green roofs
by 2012)
M-1 Green Roofs Project Manchester
(UK)
Vi-2 Planning and information | Vienna (AT)
programme
* | Local Climate Change Tatabanya
Action Plan (HU)
3 Building regulations Bo-3 Building Impact Index oBgna (IT)
4 District cooling D-1 Energy efficient air Dresden (DE)
conditioning
Vi-1 District cooling projects Vienna (AT)
5 Heat alert system T-2 Local Heat Alert System Tatabanya
(HU)
Bu-1 Heat Alert System Budapest
(HU)
Bu-2 Traffic restrictions during | Budapest
smog alert (HU)

6 Heat threat T-3 Smart Sun Educational Tatabanya
educational and Programme (HU)
awareness programmeBu-1 Communication Strategy onBudapest

Environment and Health (HU)
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Cluster | Cluster of measures | Measure | Measure City
No. ID
Droughts & water efficiency
7 Policies for water Z-2 Strategy on water saving | Zaragoza (ES
saving policies
Bo-2 Water conservation buildingBologna (IT)
code
8 Building retrofitting Lo-1 Water and energy eféat | London (UK)
homes
9 Securing drinking D-3 Designation of new drinkingDresden (DE)
water resources water protection area
Biodiversity loss
10 Biodiversity strategy | Z-3 Biodiversity strategy Zaragoza (ES
11 Capacity building for | T-1 Capacity building for fire | Tatabanya
fire workers workers (HU)
River floods / sea level rise
12 Flood risk mapping & Ve-1 Tide forecasting/warning | Venice (IT)
Flood alert systems Centre
** | Flood alert system Prague (CZ)
R-1 Spatial planning Riga (LV)
A-1 Spatial planning in Almada (PT)
vulnerable neighbourhood
13 Moveable barriers P-1 Moveable barriers Pra@m (
Intense precipitation
14 Water storage and | D-2 Near-natural rainwater Dresden (DE)
drainage systems management
C-1 Sustainable Drainage Copenhagen
System (DK)
B-1 Creation of Water storage | Bologna (IT)
areas
15 Rainwater Ha-1 RISA project Hamburg
management (DE)
Overarching
16 Adaptive urban S-1 Development of new Stockholm
development neighbourhood (SE)
17 Vulnerability He-1 Development of climate Helsinki (FI)
assessment change scenarios
M-2 Blueprint for development | Manchester
of adaptation strategy (UK)
18 Mitigation effortsto | Z-1 Renewable Energy Strategy Zaragoza (
reduce adaptation
needs
19 Comprehensive * | Local Climate Change Tatabanya
inclusion of Action Plan (HU)

adaptation concerns i

n

municipal process

* Measure is part of Tatabanya’s Local Climate GjeAction Plan described in section 3.2, Case Stady
** Prague’s flood warning system is part of theoitbdefence plan referred to in section 3.2, CasdyS2.
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Matrices of adaptation measures

Three matrices of adaptation measures are presbaled. In Table 6, clusters
of adaptation measures are classified accordintpeostage in the adaptation
management process (management step), type ofunmestts used for

implementation, effectiveness (time), efficiency ogtbenefit), and

transferability. Table 7 shows the direct (high mection) and more indirect
(secondary level connection) links between clustdrsneasures and climate
challenges. Table 8 illustrates the sectors whieh amldressed by individual
clusters of measures.
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Table 6: Main characteristics of clusters of measwss

Note: To avoid duplication, each cluster of measugegrouped under only one adaptation challengdsch has been considered the most
relevant one. However, many of the measures listénlv are also suited to address other adaptatioailenges. For a more complete picture,
please refer to Table 7.

Legend

Management step:Baseline review (BR), Target setting (TS), Politicammitment (PC), Implementation & monitoring (IVReporting &

evaluation (R&E)

Effectiveness (time):.Long (>7 years), Medium (3-6 years), Short (1-2rgg
Efficiency (cost/benefit): High, Medium, Low, Uncertain.
Transferability: High, Medium, Low.

Cluster of Management | Instrument for Effectiveness Efficiency Transferability Reference case

measures step implementation (time) (cost/benefit)

URBAN HEAT ISLAND / HEAT WAVES

Increasing tree TS, PC, I1&M Regulatory, fiscal, Medium Medium High Bologna,

canopy/Green voluntary London, Lyon,

grids Tatakdnya

Green roofs TS, PC, I1&M Regulatory, fiscal, Short High High London,
planning, Manchester
communicational, Tatakdnya,
voluntary Vienna

Building PC, I&M Regulatory Short High Medium Bologna

regulations

District cooling PC, I&M Planning, regulatory, Medium-long Medium Low Dresden,
fiscal, communicational, Vienna
monitoring

Heat alert system| &M Regulatory, Short High High Budapest,
communicational, Tatakdnya
planning, monitoring

Heat threat &M Communicational Short Medium High Budapest,

educational Tatakinya

programme
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Cluster of Management | Instrument for Effectiveness Efficiency Transferability Reference case

measures step implementation (time) (cost/benefit)

DROUGHTS & WATER EFFICIENCY

Policies for water | I&M, R&E Regulatory, fiscal, Short High Medium Bologna,

saving monitoring Zaragoza

Building PC, I&M Fiscal Medium Medium High London

retrofitting

Securing drinking | 1&M Regulatory, planning Medium-Long Medium-High wo Dresden

water resources

BIODIVERSITY LOSS

Biodiversity BR, PC, I&M Regulatory Long Uncertain Low Zaragoz

strategy

Capacity building | 1&M Communicational Short High High Tatakénya

for fire workers

RIVER FLOODS / SEA LEVEL RISE

Flood risk BR, PC, I&M | Communicational, Short High High Almada,

mapping & Flood planning, monitoring Prague, Riga,

alert systems Venice

Moveable barriers| &M Fiscal Long High Medium Puag

INTENSE PRECIPITATION

Water storage & | PC, 1&M Regulatory, planning, Medium Medium-High Low Bologna,

drainage systems fiscal Copenhagen
Dresden

Rainwater &M Planning, Short-Medium Medium Medium-High Hamburg

management communicational

OVERARCHING

Adaptive urban &M Planning, fiscal Long High High Stockholm

development

Vulnerability BR Planning, Medium High High Helsinki,

assessment communicational Manchester

Mitigation efforts | I&M Planning, fiscal Medium-long Uncertain Medium Zaragoza

to reduce voluntary

adaptation needs
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Adaptive Urban
Management

BR, TS, PC,
&M, R&E

Regulatory,
communicational,
planning, monitoring,
voluntary

Medium-long

High

High

Tatakdnya
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Table 7: Climate challenges covered in clusters ofieasures
Legend A: High connection, B: Secondary level connection

Challenges Cluster of measures

11234 |5|6]7|8|] 9 ]10| 11 12

13

14

15

16

17

18

19

River floods / Sea level
rise

Intense precipitation,
drainage and flash B B| B A
flooding

Drought and water
efficiency

—

Heat waves / Urban hed
islands

Wind / Storm damage B

Water quality A B

Increased health and
disease problems

Biodiversity loss Bl A

> >

Other (Wild fires)

Overarching
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Table 8: Sectors covered in clusters of measures
Legend A: High connection, B: Secondary level connectidB: Depends on local conditions, X: Other set¢tas relevant connections.

Sectors Clusters of measures

1 2 3| 4 5 6 7 8 9 |10 11|12 | 13|14 |15|16| 17| 18

Air quality A| B A

>|Z|» o

A
Health B| B| B Al A B| B B Al A| AB
Social life and A B| Al A
neighbourhood
management

Flood and coastal zone B A AB| AB AB
management

Water resource A A A A A A A A A A A A
management

Soil protection and B | B | B B| A| A B Al A A
biodiversity conservation,
protection of green spaces

Waste management A

Urban and regional Al A A A Al A|A]|A A
planning

Building and construction BB A A A Al A B A AA|A|A

Transport B A A Al

Energy supply and B|A|A|A B | A Al Al Al A
consumption

Regional / Local economy A A B

Tourism and leisure B B B B A A
activities

Emergency planning A A A A AB AB

Finance and insurance B B

Others X X
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Approaches to adaptation based on individual measeranalysis

Based on the analysis of individual measures, &moroaches can be identified
as to how cities confront adaptation issues. Thepeoaches include:

Protection and prevention-oriented approd&dmsed on particular conditions of a
city — and mostly driven by extreme weather eventadaptation includes
specific reaction and alert systems as immediatergpto severe climate events
depending on the challenges confronting the citystérs of measures around
this protection and prevention-oriented approaatiugle heat or flood alert
systems, infrastructural adaptation planning andveable barriers. Some
examples:
 Budapest and Tatabanya have developed heat alstensy, with
regulation and planning components (also communoical, which is
related to the next approach);
 Flood alert systems in Venice and Prague (in thee caf Prague,
complemented by movable barriers as a flood proteatstrument).

Communication-oriented approadnformation and communication to citizens
is crucial in attempts to become resilient to clenehange. This communication
can take the form of emergency planning (for exampghe Tide
Forecasting/Warning Centre in Venice) as well asarawess-raising
communication (for example the Smart Sun EducakioReogramme of
Tatabanya). While both have an obvious major ingue, the latter shares
responsibilities to cope with extreme events witizens and stakeholders in
general, equipping them with tools necessary tatréa these events. This
approach - ‘capacity building of citizens' - is saered an immediate low cost
option. However, awareness-raising communicatioadaeto be strategically
planned in timing, in wide-reaching delivery as mad frequently repeated in
order to be effective.

Project-oriented approactOther cities have included adaptation aspects by
opportunity in urban development programmes angept® however, not yet
based on a comprehensive adaptation strategy agppraad considered here as
project-oriented approach, by which individual s of urban development
aim to provide solutions to deteriorating condiipor conditions expected to
start deteriorating in the near future. These hlagen clustered as adaptive
urban development, increasing tree canopy, greefs,rouilding regulations,
policies for water saving, among others. Some exasnp
» Stockholm by taking a holistic vision in transforngia brownfield site
into a neighbourhood adapted to a changing climated as well
incorporating mitigation measures;
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* Almada by seeking to adapt one of its neighbouredodated in a flood-
risk area to the changing conditions through bethelerstanding of risks,
and planning accordingly.

Whether the foundation-oriented phase is develdyyeal city or not, the project-
oriented approach will be a critical (next) stage test the capacities,
commitment and resilience of a city.

Strategy-oriented approackonly a few cities in the study have a strategy-
oriented approach, meaning that they focus oniagatsolid base on which to
build an umbrella strategy. These cities mightezithave not been affected by
immediate emergencies, or have built up their efjias based on longer-term
experiences. This, however, cannot be proven witthie scope of this
assessment. The examples have been clusterednicppei as vulnerability
assessment measures. Some examples:

« Tatabanya with its Local Climate Change Action Plarcomprehensive
approach from which to develop a mitigation andpaafon strategy.
(Clustered under comprehensive inclusion of adetatoncerns in
municipal processes);

» Helsinki with a formal exercise to develop a stréingoretical foundation
for the development of a comprehensive plan;

 Manchester by developing a blueprint to serve asisbfor decision
making in planning an adaptation strategy.
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4.2. Catalogue of clusters of individual adaptation
measures

Name of challenge: Urban heat island/heat waves
Cluster of measures: Increasing tree canopy (1)

Applied in: London (UK), Lyon (FR), Bologna (IT), TatabanyayH

Climate change challenge:heat waves and urban heat island effect; water
efficiency; increased health and disease problems.

Sector: air quality; health; water resources managemaeuit; gotection and
biodiversity conservation; protection of green ssacenergy supply and
consumption; building and construction; tourism &nsure.

Adaptation objective: reduce risks and sensitivity influenced by terrdbr
vulnerability to temperature peaks, which oftenulesn a higher rate of
mortality and a diminishing quality of life.

Related to management step: target setting; political commitment;
implementation and monitoring.

Type of instrument(s) used for implementation of masure: regulatory and
fiscal instruments; voluntary agreement if possible

Description: increase tree canopy and shade cover, createban network of
green areas, integrating trees and plants in pubbcls and spaces; include
alternative measures of building cooling systemsjgation measures (e.g.
promotion of energy efficiency in buildings).

Summary assessmenttree cover has increased in many European citiésein

last 20 years. This measure has several posittieeeffects and synergies (e.g.
conservation of biological diversity, quality ofdiand leisure activities) with

other urban policies; this creates a need for seteoral communication and
solutions.

Conclusion regarding transferability and lessons larnt: Urban greening

programmes can be designed and implemented in amgp&an city. The

measure efficiency and efficacy largely depend oangjty of trees, quality of

their growth, size and adaptation to the site’sc8jgeconditions and require

technical expertise and innovative interdiscipljnapproaches. An intermediate
structure that can link public, private and reskaactors and an intersectorial
communication and dialogue contribute to the suxoéshe measure as well.
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Name of challenge: Urban heat island/heat waves
Cluster of measures: Green roofs (2)

Applied in: London (UK), Manchester (UK), Vienna (AT), Tatalpar(HU)

Climate change challengeheat waves and urban heat island effect; intense
precipitation and river floods; storm damage; watféciency.

Sector: air quality; health; flood and coastal managemevdfer resources
management; soil protection and biodiversity covestgsn; protection of green
spaces; energy supply and consumption; buildingcandtruction.

Adaptation objective: reduce risk and sensitivity; coping with extremerae
(floods); raise awareness through studies andrmdtion campaigns.

Related to management step: target setting; political commitment;
implementation and monitoring.

Type of instrument(s) used for implementation of masure: regulatory,
fiscal, planning and informational instruments;wdhry agreement if possible.

Description: green roofs are able to absorb a large amounhefrainwater

which would otherwise end up in the sewers (theeefreventing from floods
and combined sewer overflows) and they also haveumber of other

advantages: they reduce the temperature in the cigate a better indoor
climate, offer a living habitat to plants and anisnas well as offering additional
green recreational spaces where people can speeaditithe city.

Summary assessmentit is unlikely that the measures would negativefeet
other sectors or agents in terms of their adaptayeacity, or that they would
exacerbate other environmental pressidsile it is fairly easy to estimate the
direct benefits (e.g. decrease of the costs oftemaster treatment, general
saving of water costs by reusing rainwater as serwater, for example for
flushing and cleaning purposes), it is harder torege the more indirect ones
(e.g. the capacity of green roofs to help cool dawe temperature during
summer and to act as heat insulator in winter, idiog therefore energy cost
savings; the protection of urban biodiversity; arcreased quality of life;
economics benefits deriving from an expanding touji

Conclusion regarding transferability: The numerous past and on-going
experiences with Sustainable Drainage Systems r(greefs in this specific
case) in Europe demonstrate the high potentialasfsterability of the above
mentioned measures. This does not mean, of coilnaethese instruments do
not require an extensive preparation, expertisea degislative and cultural
context keen on adopting innovative solutions.
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Name of challenge: Urban heat island/heat waves
Cluster of measures: Building regulations (3)

Applied in: Bologna (IT) - Environment and Quality Unit
Climate change challengeheat waves and urban heat island effect

Sector: health, social life and neighbourhood managensmit,protection and
biodiversity conservation, protection of green pcurban planning, building
and construction, energy supply and consumption

Adaptation objective: reduce risk and sensitivity
Related to management steppolitical commitment and implementation

Type of instrument(s) used for implementation of masure: Mostly
regulatory instruments

Description: The new (2009) building regulations included a bem of
measures that will help improve the micro/climateareas of the city. Two of
the most significant aspects were requirementadiude many plants (selected
species) outside new building developments, andhiese new buildings to use
light colours on the roof to help reduce urban h&land impacts. The building
regulations introduced the concept of a “Buildingphct Index” that allows
developers a lot of choice as to how they achikeedesired results.

Summary assessmentThis measure needs to be evaluated and reviewaad aga
once it has been in operation for longer.

Conclusion regarding transferability: Conclusions about this measure need to
wait until it has been in operation for longer. Asterability will partly depend
on political systems and the degree of difficuttystiggest policy changes from
a bottom-up approach.
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Name of challenge: Urban heat island/heat waves
Cluster of measures: District cooling (4)

Applied in: Dresden (DE), Vienna (AT)

Climate change challengeheat waves and urban heat island effect; increasing
average temperatures

Sector: building and construction; energy supply and camstion; urban and
regional planning

Adaptation objective: reduce risk and sensitivity

Related to management step:political commitment, implementation and
monitoring

Type of instrument(s) used for implementation of masure: regulatory and
fiscal instruments; informational, planning and mornng instruments

Description: Two options are used to respond to the increasetadd for air
conditioning in an energy-efficient way: (1) pritging absorption cooling
(which allows the use of excess heat from othecgsses) over compression
cooling (which mainly uses electric energy); (2hgsdistrict cooling instead of
local cooling. In Vienna, as well as in Dresdenthboptions are also combined
with each other. The absorption chilling systemsDiesden are exclusively
powered by excess heat from combined heat and p@¥d) plants, whereas
Vienna also uses heat from waste incineration.

Summary assessmentThe demand for cooling is independent from climate
change as it is also driven by increasing needsdomfort. The measure creates
synergies with greenhouse gas mitigation efforts may contribute to reduced
energy dependency. Since investments costs forimso cooling are higher
than for compression cooling, absorption coolingurees external funding or
cross-subsidies. While the measures applied inderesvere mainly based on
business decisions by the local energy supplier,nieasures taken in Vienna
also benefited from a strong political commitmemd anstitutional endorsement
and met a high degree of acceptance by stakeholders

Conclusion regarding transferability: Both technologies are only applicable
and efficient under certain conditions. A basicuiegment is that a district
heating system based on CHP is in place. Applinatibabsorption cooling is
only warranted where there is a regular need forcanditioning (high base
load). Application of district cooling requires artain density of buildings /
connections and sufficient proximity to the supgtigtion.
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Name of challenge: Urban heat island/heat waves
Cluster of measures: Heat alert system — HAS (5)

Applied in: Tatabanya (HU), Budapest (HU)

Climate change challengeheat waves and urban heat island effect

Sector: public health; communal services

Adaptation objective: To decrease damage to human health during heaswave
Related to management stepmplementation and monitoring

Type of instrument(s) used for implementation of masure: regulatory
instruments; informational, planning and monitoringtruments.

Description: heat alerts and extreme heat alerts are called \@heoppressive
air mass is forecast, and the likelihood of deati@s/ increase due to high
temperatures and other factors. During an Extreraat H\lert there may be
more weather-related deaths because the heat kasm&emore severe or is
lasting longer.

Summary assessmentThe city of Tatabanya has created its own systef: of
level public HAS. When the Mayor declares an alertes are sent to the local
media as well as 22 organisations each havingntsrocedure for action. The
population is notified through the local media nagges and flyers that provide
information on efficient measures to combat heat.

In Budapest, under the Heat Alert of second amnd flevel, special action plans
are developed for the organisations concernedinkiance, health institutions
get ready for the increased number of patients twhrt ailments and women
giving premature births, the ambulance serviceeases the cars on duty for
one shift by approximately one third, mass medsirithute information on the

Heat Alert within the blocks of news and producecsal broadcasts/articles to
alert citizens, the municipality provides some axtommunal services.

Conclusion regarding transferability: The systems of environmental alerts
(heat, UVA, and smog) are transferable at low cdobke systems are robust;
however, a high level cooperation from the orgaiosa involved is strongly
required. They should carefully assess their ressjrpossibilities and needs,
and stick strictly to the action plans developedhmnbasis of this assessment.
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Name of challenge: Urban heat island/heat waves
Cluster of measures: Heat threat educational and awareness programme (6)

Applied in: Tatabanya (HU), Budapest (HU)

Climate change challengeheat waves and urban heat island effect; increased
health and disease problems

Sector: public health; emergency; education

Adaptation objective: To prevent harmful impact of high temperature aggh h
solar activity on human health

Related to management stepmplementation and monitoring

Type of instrument(s) used for implementation of masure: information
campaigns

Description: in order to lessen the impact of unfavourable ootcconditions
such as heat waves (and other extreme events)iampelation, information
about them - containing the description of advexféects on human health and
the measures to decrease the impacts addresseslrtwst vulnerable groups of
the citizens - is widely distributed through locaédia. Under the “Smart Sun
Educational Programme”, set up in Tatabanya, d@iffevulnerable groups learn
about the harmful effects of the heat waves antd bmar activities on human
body as well as about simple and effective measoreshow to protect
themselves and take care about other people. Ergdogiso learn about their
rights concerning the working environment, espécidl their work involves
outdoor activities.

Summary assessment:The implemented programmes have proved to be
efficient; the content of training courses and camgps is tailored with
reference to the target audience. Moreover, byndmin, the costs of prevention
are much lower than the ones of cure.

Conclusion regarding transferability: these specific communication strategies
are easily transferable.
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Name of challenge: Droughts and water efficiency
Cluster of measures: Policies for water saving (7)

Applied in: Zaragoza (ES) and Bologna (IT)
Climate change challenge:drought and water efficiency; water quality
Sector: water resources management; energy supply andmomi®n

Adaptation objective: raise awareness and improve the information base
coping with extreme events (droughts); decreaseneimand

Related to management stepmplementation and monitoring

Type of instrument(s) used for implementation of masure: regulatory and
communicational instruments

Description: in most countries, people have recognized the iggpwater
scarcity problem; water efficiency, while not yetnajor priority in the agendas
of governments, has been a growing concern. Globgdnisations like the
World Water Council, the International Water Managat Institute, and
UNESCO have been promoting water efficiency (ituses on reducing waste,
obtaining the desired result or level of serviceghwhe least necessary water)
alongside water conservation (it focuses on rdstgats use).

Summary assessmentthe biggest challenge remains to get citizens tie\ee
that climate change adaptation is a major and aiigene. New building codes
have been approved in both cities in order to ptentbe usage of water-
efficient technologies and devices in new housed #re installation of
rainwater collection systems.

Conclusion regarding transferability: the appropriate implementation solution
for these measures is through the introduction ldinges to the building

regulations, which may be transferred from othealgovernments depending
on the country’s political system. There is litttemovativeness in this measure,
but an overarching approach — led by a determimkdirastrative body and a

strong political support - is however crucial. Anse of urgency can trigger
successful outcomes.
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Name of challenge: Droughts and water efficiency
Cluster of measures: Building retrofitting (8)

Applied in: London

Climate change challenge:Droughts and water efficiency; River floods;
Intense precipitation, drainage and flash floodiHigat waves and urban heat
islands

Sector: energy supply and consumption; building and coiestvn; water
resource management; health impacts (indirectly)

Adaptation objective: to raise awareness and improve the informatioe;tas
reduce risk and sensitivity

Related to management step:Political commitment; implementation and
delivery

Type of instrument(s) used for implementation of masure: mainly fiscal
instruments

Description: the approach foresees the implementation of water energy
saving measures such as shower timers and diffshenter heads. The spread
of information on climate change impacts such dsamrheat island effect,
flooding and overheating should be among the mggais of the measure as
well, in order to raise awareness and improvernf@mation base.

Summary assessmentthe measure aims to improve the water and energy
efficiency of homes while reducing vulnerability doought and contributing to

a sustainable, climate resilient city; it uses wattve technology to meet
ambitious targets, and its success will be depéndancontinued political
backing.

Conclusion regarding transferability: these measures should not be seen
simply as a response to climate change; the pte@p water efficiency is
central to sustainable cities and they should beraced in any European city
and in any social context.

112



Name of challenge: Droughts and water efficiency
Cluster of measures: Securing drinking water resources (9)

Applied in: Dresden

Climate change challengeintense precipitation, drainage and flash flooding;
Drought and water efficiency; Water quality

Sector: Water resource management
Adaptation objective: Reduce risk and sensitivity; Coping with extremeres
Related to management stegmplementation and monitoring

Type of instrument(s) used for implementation of masure: Regulatory
instrument; planning instrument

Description: A new drinking water protection area has been gieded to
ensure sufficient future drinking water supply.

Summary assessment: The designation of a new drinking water protectio
area in Dresden is a precautionary measure to asergesilience against
potential shortages of supply, as well as a patknticrease in demand.
Temporary supply shortages may occur more frequentithe future due to

climate change (low river tides limiting availaldenount of river water; heavy
rainfalls causing temporary disruptions of supplyni barrages). In addition,
higher summer temperatures may lead to increasakl ggmands at periods of
low supply.

The measure is already associated with some cdatsd (acquisition,

groundwater monitoring) but these are small inti@ato investment costs for
the construction of wells; the latter will only agcif future assessment of
climatic and socio-economic development shows al rieeit. Side effects are
relatively small (positive: high level of environmtal protection for the

concerned area; negative: restrictions on land amk economic activity for
local residents and businesses). Early designaticerdditional areas of water
supply may help avoid future costs and land usdictm

Conclusion regarding transferability and lessons larnt:

The challenges addressed by the measure are conttoamver, the need for
such measures and the possibilities for their impletation depend on
numerous location-specific factors, e.g.: expedtddre development of water
supply and demand; availability of suitable landd amater resources; legal
instruments at national, regional and local levels.
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Name of challenge: Biodiversity loss
Cluster of measures: Biodiversity strategy (10)

Applied in: Zaragoza (ES)
Climate change challenge:biodiversity loss

Sector: soil protection and biodiversity conservation; tpation of green
spaces; tourism and leisure activities

Adaptation objective: reduce risk and sensitivity

Related to management stepbaseline review and vulnerability assessment;
implementation

Type of instrument(s) used for implementation of masure: regulatory
instruments

Description: The measures focus on protecting the fauna ama fd the
municipalities; in Zaragoza the emphasis is oraa pb protect the steppe and to
control invasive species which are having a detiagtaffect on the endemic
ones.

Summary assessmentbiodiversity is important in all ecosystems, notyom
those that are "natural" such as national parksatural preserves, but also in
those that are managed by humans, such as farmplam@tions, as well as
urban parks. Biodiversity is the basis of the npldti benefits provided by
ecosystems to humans; its loss has negative effacteveral aspects of human
well-being such as food security, vulnerability to naturadadters, energy
security, and access to clean water and raw mktettaalso affects human
health, social relations and freedom of choice.

Conclusion regarding transferability: The peculiar geographical and
biological characteristics of different areas make transferability of the
measures naturally low. Biodiversity protectiondaragoza is conducted as a
combination of measures planned and implementeddbas precise evolving
needs. Conceived as a reaction to a situation derexd urgent, key measures
have gradually shaped to form a strategy (an atlaptsstrategy). Some
measures are foreseen to both ameliorate the predgeation, as well as to
bring additional benefits, such as ecotourism éets/and related income.
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Name of challenge: Biodiversity loss
Cluster of measures: Capacity building for fire workers (11)

Applied in: Tatabanya (HU)
Climate change challengeWild fires; biodiversity loss; heat waves; droughts
Sector: Civil defence; forestry; soil protection

Adaptation objective: To prevent the damage from wild fires and the
biodiversity loss; to prevent damages and to bealdacity

Related to management stepmplementation and monitoring

Type of instrument(s) used for implementation of masure: development of
the protocol of action

Description: the frequency of wildfires (uncontrolled fires) forests and other
vegetation sites (wildland fires) has increase#lumgary over the past decade.
As long as the increased amount of wild fires soamted with heat waves, the
frequency of which is also growing, a protocol ofian for the fire brigade has
been established and trainings are taking place. riibasure seeks to prevent
the damage from the wild fires and biodiversitysl@nd to prevent casualties
among fire fighters due to a lack of training aagacity.

Summary assessmentthe efficacy and usefulness of the measure has been
proven. Practitioners and scientists indicate timatHungary a special fire
weather index or a fire weather forecast is noflabie; the existence of such
kind of indicator would increase the ability to ogie of the firefighters.

The municipality believes the benefits will cleadytweigh the costs, since
prevention is by definition less costly than cure.

Conclusion regarding transferability: the specific measure can be easily
transferred to municipalities with forests and otwegetation sites on its
territories.
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Name of challenge: River floods/sea level rise
Cluster of measures: Flood risk mapping and flood alert systenis2)

Applied in: Venice (IT), Prague (CZ), Riga (LV), Almada (PT)
Climate change challengesea level rise; river floods; intense precipitation

Sector: flood and coastal zone management; emergency;dibgil and
construction; water resources management; urbanegmohal planning

Adaptation objective: raise awareness and improve the information base;
monitor extreme weather events; to safeguard ditoes flood damages

Related to management stepvulnerability assessment; implementation and
monitoring

Type of instrument(s) used for implementation of masure: planning and
regulatory instruments; public procurement; mommgrand communicational
instruments

Description: flood alert systems provide flood warning inforroatto citizens,
allowing them to protect their houses and busirees$be measure provides
adaptation mostly in terms of reducing the impaftsea level rise.

Summary assessmentmeasures need to be customised for each specs& ca
In Venice, for instance, the “Tide Centre” allowsnstant monitoring of sea
level and meteorological events, thus providing auable instrument for
climate change adaptation. High tides are predicded monitored, with
forecasts published daily online and in the loelspaper. Information is also
available by telephone, text messages and viarefectdisplays around town.
The information listing provides the twice-dailyngés of high tide and low tide
along with the predicted height of water. When higbel is predicted, sirens
will sound a warning 3-4 hours in advance of higlet warning residents to
prepare homes/commercial activities.

Conclusion regarding transferability: The measures are normally specifically
adapted to the meteorological situation of eachaniid are therefore not directly
transferable.
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Name of challenge: River floods/sea level rise
Cluster of measures: Movable barriers (13)

Applied in: Prague (C2)
Climate change challengeriver floods
Sector: emergency; building and construction; water manzeyd

Adaptation objective: to reduce risk and sensitivity; to cope with extee
events

Related to management stepvulnerability assessment; implementation and
monitoring

Type of instrument(s) used for implementation of masure: public
procurement; monitoring and communicational inseuais

Description: the measure seeks to safeguard cities from floathages
(destroyed buildings and infrastructure objectsgdls to public health because
of flood water access into the sewage system) tandreserve the cultural
inheritance of the historic city centres.

Summary assessmenttn reference to the city of Praguejs possible to say
that the system is already in place and works ieffity. The city centre was
successfully protected by the movable barriers ingust 2002 (though
unfortunately the rest of the city was damaged) wtiee water flow volume
exceeded 5000 fs.

Conclusion regarding transferability: The designing of flood defence systems
requires extensive preparation and expertise. MeMVadriers can be a solution
in a number of cities whose centres, representigig tultural values, are under
floods threat. The measure is not really innovatikie idea of movable barriers
has been transferred from the city of Cologne, Ga&ym
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Name of challenge: Intense precipitation
Cluster of measures: Water storage and drainage systems (14)

Applied in: Copenhagen (DK), Dresden (DE), Bologna (IT)

Climate change challengeRiver floods; intense precipitation, drainage and
flash flooding; water quality; drought and watefi@éncy; biodiversity loss

Sector: water resources management; health; soil proteciad biodiversity
conservation; protection of green spaces; urbanregidnal planning; tourism
and leisure activities

Adaptation objective: reduce risk and sensitivity; coping with extrenverds
(floods and droughts); raise awareness throughiestu@nd information
campaigns

Related to management step:political commitment; implementation and
monitoring

Type of instrument(s) used for implementation of masure: Fiscal and
regulatory instruments, as well as voluntary agesgnwvhen possible

Description: the measures focus on reducing the risk of extreveats such as
floods and droughts and on reusing rainwater as@urce, instead of getting rid
of it as soon as possible.

Summary assessmentwork is ongoing to introduce instruments where loca
management of water can use the rainwater as aroesdustainable Drainage
Systems (e.g. reservoirs, green roofs, permeablmgathe creation of more
green and blue elements in the city), for instaraggrt from absorbing and
storing a large amount of the water, will also haveumber of other advantages
(reduce the temperature in the city, create a tbett®or climate, offer a living
habitat to plants and animals, as well as offeadditional recreational spaces).
New building regulations should be effective in sy that new and existing
building developments are better protected fromodand capable of storing
rainwater, through the implementation of wateragervolumes.

Conclusion regarding transferability: the numerous past and ongoing
experiences in relation to the above mentioned areasn Europe, demonstrate
the high potential of transferability of the abaventioned measures. This does
not mean, of course, that these instruments do reqtire an extensive
preparation, expertise or a legislative and cultaentext keen on adopting
innovative solutions.
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Name of challenge: Intense precipitation
Cluster of measures: Rainwater management (15)

Applied in: Hamburg (DE)

Climate change challengeintense precipitation, drainage and flash flooding;
river floods.

Sector: Water resource management, urban and regionatipgnbuilding and
construction, transport, finances and insuranceiakdife and neighbourhood
management, emergency planning.

Adaptation objective: Reduce risks and sensitivity (and improve the
information base), raise awareness and improvenfbamation base.

Related to management stepmplementation and monitoring.

Type of instrument(s) used for implementation of masure:
Communicational / Awareness raising, planning.

Description: Hard and soft measures are included in this adlu€e one hand,
it seeks to develop responses to avoid floodingityfinfrastructure and water
overloading through maintaining drainage and imprgwvater protection and
inland floods protection. The soft measures areiveled through

communication and awareness raising among the atiqol

Summary assessmentRainwater management is a critical issue in urlbaasa
Joint planning and development of implementationdglines is needed
involving all relevant administrative actors (tiafland water planning, urban
and landscape planning, urban water managementrasd-cutting sectors). A
commonly agreed, binding and integrated rainwatanagement can help to
implement cost-effective measures at a wider a@embining these measures
with a wide-reaching citizen communication strategylikely to combine to
deliver added benefits.

Conclusion regarding transferability and lessons larnt: Joint planning for

municipal adaptation measures is key for effedtmelementation. Near-natural
rainwater management is most efficient in areasati®@ned by flood risk (from
smaller rivers) and areas facing an increase adf smaling. Implementing
communication strategies is easily transferable.
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Name of challenge: Overarching
Cluster of measures: Adaptive urban developmen(l6)

Applied in: Stockholm (SE)

Climate change challenge:River floods; Intense precipitation, drainage and
flash flooding; Heat waves / urban heat islandsgRiersity loss

Sector: Health; Social life and neighbourhood managemeélupd and coastal
zone management; Water resources management; Sotecfpon and
biodiversity conservation, protection of green gsacUrban and regional
planning; Building and construction; Transport; Ejye supply and
consumption; Regional/Local economy

Adaptation objective: Reduce risks and sensitivity
Related to management stepmplementation and monitoring.
Type of instrument(s) used for implementation of masure: Planning.

Description: Development or redesigning of residential andgynmercial
urban areas that incorporate energy efficiencyaataptation measures, or adapt
to deteriorating conditions.

Summary assessmentAs they normally require important infrastructunadrk,
these types of projects are of a long-term chara8teong political commitment
Is crucial, as investment is often considerablere&gents with the private
sector to reduce public fund expenditures can dmrier to the materialisation of
the project. Involvement of internal and externakeholders (e.g. builders,
citizens) as active participants is necessary dieioto develop a sense of shared
project ownership from the start.

Conclusion regarding transferability and lessons larnt: These measures are,
by concept, easily transferable, but they requireng, long-term political
commitment and public and private investment. Aidtial approach (e.g. from
joint discussion with industrial players locatedtie area, to planning for soil
remediation, to early-stage stakeholder involvemett) is likely to help
projects evolve with strong foundations.
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Name of challenge: Overarching
Cluster of measures: Vulnerability assessment (18)

Applied in: Helsinki (FI), Manchester (UK)

Climate change challengeOverarching. Different focus depending on place of
implementation.

Sector: Overarching.

Adaptation objective: Reduce risks and sensitivity, raise awareness and
improve the information base.

Related to management stepmplementation and monitoring.

Type of instrument(s) used for implementation of masure: Planning,
communicational.

Description: Development of blueprints or scenarios to guidal@uthorities
in the preparation of an adaptation strategy. Thesés can become a key
resource for planners and other relevant stakef®idethe city/region as they
seek to adapt to climate change.

Summary assessment: Climate change scenarios and guidelines are
instrumental in developing an overall adaptatiorategyy that would ensure
integrated climate adaptation management. The psdoe developing scenarios
for a given region can be relatively cheap as laagelevant data exists. It is
likely to deliver information needed for designifigure activities and is also
useful in improving current practices.

Conclusion regarding transferability and lessons larnt: While climate
change scenarios are valid only for the regionogt$, the methodology used
can be applied for any location. Guidelines (orephints) are a less technical,
but more easily to disseminate tool. A combinatbrthe two would provide a
strong foundation for developing an overarchingpdakon strategy.

121



Name of challenge: Overarching
Cluster of measures: Comprehensive inclusion of adaptation concerns in
municipal processes (19)

Applied in: Tatabanya (HU)
Climate change challengeOverarching.
Sector: Overarching.

Adaptation objective: Umbrella plan to deliver improved quality of lif¢o
citizens.

Related to management step:Baseline review,target setting, political
commitment, implementation and monitoring.

Type of instrument(s) used for implementation of masure: Planning,
voluntary agreement.

Description: In the case studied, the bottom-up and top-dovamagehes meet.
The national Hungarian government encourages #@etion of the regional and
local climate action strategies and plans. Theiaiive of Tatabanya was
prepared with extensive stakeholder participatibns an integrated approach
addressing both mitigation and adaptation.

Summary assessmentThe implementation of umbrella strategies requires
regular monitoring by the municipality anff party verification. Targets should
be studied and possibly revised to maintain semsdnld, at the same time,
challenging goals. A cross-sectoral, collaboratipproach is mandatory.

Conclusion regarding transferability and lessons larnt: Political will is
crucial in the preparation of an overarching adaptaplan, as well as
willingness by different departments of the locatherity to work together.
Stakeholders should be incorporated into the plam @arly stage.
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5. Recommendations

The recommendations outlined in this chapter areediat city administrations
who wish to design, implement and evaluate adaptasitrategies and key
measures to address specific climate change chabemn their city. The
recommendations are based on lessons learned fstrplactice, building on
the current literature on adaptation in cities, axgeriences identified in the
case studies.

This chapter is structured using the following hegsl:

Recommendations for city adaptation strategies

This section explores how each of the successraalentified in the literature
review is being applied in the development of oxerang adaptation strategies
across Europe. Where applicable, the findings filoencase study interviews are
put into the context of the integrated managemegnute€, a useful five-step
guide to planning an adaptation strategy shownvbelo

Baseline review

Reporting and
evaluation

Target setting

Implementation Political
and monitoring commitment

Figure 3: Integrated management cycle

% The 5-step integrated management cycle has beeioped by ICLEI. It is an environmental management
system (EMS) which has served as a guide to citiegllementation of the Aalborg Commitments
(http://www.localsustainability.eu/index.php?id=426
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Recommendations for specific measures to addressinchte change
challenges

This section explores clusters of measures which b used to address the
following specific climate change challenges (idleed in Chapter 4):

» Loss of biodiversity

* Overarching

» Urban heat island effect and heat waves
* Drought and water efficiency

* River floods and sea level rise

* Intense precipitation

Key measures for each climate change challengerasented in a matrix which
allows the reader to identify which stage of thiegmated management cycle the
measure corresponds to. If a city needs to condubaseline review, for
example, it is clear at a glance which measureshmeagpplicable.

The measures discussed in this chapter vary widetgrms of the resources
needed for implementation. Some are more suitableifies that already have
significant political backing to undertake adapmtati whereas others can be
implemented with little input from government. Sonmeeasures require
intensive evidence gathering through the use ohawees and tools, whilst
others are more straight-forward. Stakeholdersg tilmudget and technical
expertise are other factors which affect the trawadfility of a measure. It is
intended that this chapter will allow readers t@ntify the most suitable
measures for their city.

5.1. Recommendations for city adaptation strategies

This section explores how each of the successriaalentified in the literature

review is being applied in the development of oxereng adaptation strategies
across Europe. Where possible they are placedhrtocontext of the integrated
management cycle outlined above.

The five success factors essential to effectivgpi@dian strategy planning and
implementation in cities are:

* Leadership

« Stakeholders

* Information and knowledge
» Adaptation as learning

* Tools and guidance
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As a first step, it is important to consider thg kieivers that might instigate the
development of a city-wide adaptation strategy {Feg4). These can be useful
iIssues to consider when putting forward a casecfeating an adaptation
strategy and trying to gain political commitmentorHnstance, you might

consider your answers to the following questioMghat is the city’s current

vulnerability to climate impacts and extreme wegthand ‘what is the cost to

the city government of ‘business as usual’ veraligg action now?’

Exposure to
extreme
weather

Vision of a Cost of

sustainable,

resilient city Drilvars for

acity
adaptation
strategy

Supply of
information
creates
demand

business as
usual versus
acting now

National
government
guidance

Figure 4: Drivers for a city wide adaptation strategy

Based on the analysis of city adaptation stratdgoes across Europe, a number
of factors have been identified to help develop namd improve existing, city
adaptation strategies. These are illustrated imrEigp below and discussed in
more detail in the coming section.
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National and
regional tools
and guidance

Stakeholder Political
engagement Enabling commitment

factors for a
city
adaptation
strategy

Partnerships

between Best practice
government from cities
and research

Figure 5: Enabling factors for a city wide adaptaton strategy

Guidance and leadership

Strong leadership is critical for adaptation plaignin cities. This can be made
easier by the involvement of researchers or thamkd, giving confidence and
momentum to leaders and stakeholders (Lonsdalel, e2089). A lack of
political commitment in cities due to a sense af timgency’ is a key challenge
to overcome when developing a city adaptation exgsat

The case studies identify varying types of leadprsh European cities.
Leadership by municipal governments can be comtasith leadership by the
research community, but sometimes the most efiedpproach is leadership
which benefits from guidance from governmant the research community. In
Manchester, for example, the University has a cleseing relationship with
the City Council which provides a useful cross ovetween academic research
and policy. However, the University has indepeniyesbught funding and
undertaken research into climate change and adaptat the region. The
significant input to adaptation from the Universibas been bolstered by
emerging legislation and guidance from the UK Gowent on adaptation,
most notably National Indicator 188 (see Annex 2).

Conversely London’s Climate Change Adaptation 8gwtis driven very much
by the city government, the Greater London Autlyof@LA). The city benefits
from having strong political leadership on climateange and thus there is less
reliance on the academic community to drive forwie adaptation agenda. In
this way the GLA leadership provides a ‘demand’ ddaptation knowledge at
the city level. In addition to strong leadershipe tGLA still works frequently
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with the research community, for example with Bilubeiversity to promote

‘cool roof’ technology, highlighting the need toiloulinks between decision
makers and researchers. The London Climate Chaadeeship (LCCP) has
also commissioned research projects to providevaterce base for adaptation
in the city.

The ‘demand-led’ approach seen in London can betrasted with the
information ‘supply-led’ approach seen in Mancheste London, strong
political leadership has created a demand for atiapt knowledge and the
GLA Act (a local Act outlining the Mayor’s powersié responsibilities) has put
an onus on the Mayor to take action on climate gbarConversely, in
Manchester there is a significant body of adaptatiesearch available and
underway, but the city adaptation strategy hasyebtoeen developed. This is
likely to be down to the lesser ‘demand’ to uss #nmowledge in Manchester as
opposed to London; there is no equivalent of thé& @ict in Manchester.

Elsewhere, partnerships between city administratimnd the research
community have led to effective adaptation initiai. Prague is preparing a
city-wide ‘Flood Defence Plan’ led by Prague CitalHwith support from the
Czech Technical University, Brno University of Teotogy and the TG
Masaryk Research Institute for Water Managemenge Tfdchnical expertise
provided by the academic community provides thg gvernment with the
confidence it needs to take forward its Flood De&Rlan, making it easier to
maintain momentum during the implementation ph&eilar collaborative
relationships exist in other cities, for exampldéween the city of Stockholm
and the KTH Royal Institute of Technology.

Stakeholders

Adaptation is a ‘process of dialogue’ (Lonsdaleagt 2009: 22), which is
important to maintain at all stages, from gaininglitwal buy-in to
implementing adaptation measures and ensuringttagegy is monitored and
kept up to date. The case studies highlight that early involvement of
stakeholders and residents is important for bemttijme adaptation in cities. In
London, where the adaptation strategy is undergthiagsecond phase of public
consultation, a website has been set up to enceyraglic and stakeholder
comments on the strategy and future actions. Bhassimple and cost effective
way of encouraging stakeholder involvement and osmp. There is also a
stakeholder working group co-ordinated by the LC@Rich shows that
stakeholders have a role beyond just consultation.

In Tatabanya, Hungary, stakeholders involved in tlevelopment of the

strategy included local police, disaster recovephools, hospitals, as well as
the National Alliance of Climate Friendly Citiesh@ benefit of such extensive
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stakeholder engagement has been the meeting dabphdown and bottom-up

approaches. For example, a group of local enthigsveishin Tatabanya'’s local

government convinced the city council that adaptaind mitigation should be
part of an integrated climate change strategy. @eimonstrates the power of
involving people who are passionate about the stilgjeea and the benefits of
multi-stakeholder working in designing adaptatiogasures.

Information and Knowledge

In order to create knowledge about the risks andodpnities of climate
change, climate and non-climate information mustabailable to cities. This
includes best practice examples from other citeesvall as climate projections,
socio-economic scenarios and information on pasntsv Specific tools for
exploring these factors are discussed under the rmdxliing ‘Tools and
Guidance’.

Some decision-makers feel immobilised by the coripyleof climate change
information, or the (perceived) lack of detailedrobust data on how impacts
will be experienced at their local level.

Awareness raising is an important feature of admptgplanning, implicit at
every stage in the integrated management cycle.réwess raising is best
achieved through the use of information and knogdesuitable for the end user
(Nottingham Declaration, N.D; CAP, 2007; Lonsd#609). In Lyon, a local
climate assembly will be held in order to enablalajue and consultation
between public and private sector stakeholders.is Will create a climate
adaptation working group which, it is hoped, willoaw a more joined up
approach to be taken in the development of Lyordagiation Strategy.

Stockholm is in the early stages of developingatigptation strategy, and at
present carries out annual risk and vulnerabiiyegsments. This is a quick and
effective way to develop a city-wide evidence bfsean adaptation strategy in
the longer term, particularly where there is a ladkdefined guidance from
central government. This approach can be a usefy @ raise awareness
amongst city residents of the risks and opportesigiosed by climate change. In
Zaragoza, Spain, regionally specific reports byStete Agency of Meteorology
and of the Hydrographic Confederation of the RikZero were used to inform
vulnerability assessments.

The ‘oversupply’ of adaptation information can, lewer, be counterproductive.
Where there is an over-supply of information, but lemand’ for that

information (i.e. no decision makers who have alrteeapply that information)
then it is unlikely that adaptation measures wél implemented. Information
overload is a potential barrier identified in titerdature review; Lonsdale (2009)
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states that information must be converted into Haedge. This links into the
concept of adaptation as a learning process; otspurely a data analysis
exercise.

Adaptation as Learning

The literature review identified the theme of ‘atdjon as learning’, whereby
adaptation is an iterative process requiring — dditeon to information and
knowledge — space and time for innovation, trainogstaff and stakeholders
and a learning atmosphere where honest refleiencouraged.

Sufficient resources must be available if this pescis to be effective. In
Sweden, the central government has granted ovemgrcasponsibility for the

coordination of regional adaptation strategieshe d¢ountry’s 21 administrative
boards, of which Stockholm is one. However, thisspuilot of pressure on the
municipalities who are expected to deliver an aatamt plan. Whilst there are
benefits to this kind of bottom-up approach, inahgdbetter knowledge of local
conditions and threats, smaller municipalities hawdy limited resources,

expertise and funding to develop and implementetlpdans. To overcome this,
municipalities might work together to share th@&sources, whether financial,
institutional or knowledge based.

It is vital that city adaptation strategies are stantly evolving and improving,
as well as reflecting new information and climateesce. This is demonstrated
by London’s desire to obtain views from the pulalid stakeholders on ways to
measure the progress of its adaptation strategye <¢bnsultation portal
mentioned above seeks views on possible indicato ways to monitor
progress. The fact that London’s Strategy has lafted and consulted on
several times demonstrates ‘learning in action'.

Tools and Guidance

Central to the development of city-level adaptastrategies is the availability
of tools and guidance documents to help decisiokensaprepare to adapt to the
impacts of climate change (see AnnexT)e case studies show that the most
widely used tools in the development of city adaptastrategies are regional
climate change scenarios, risk assessments and limgdeimpact and
vulnerability assessments and mapping tools, asasalost-benefit analyses.

Birmingham and London’s Climate Change Adaptatidrat8gies have been
informed by many of the UK Climate Impacts Prograenmools. In both
instances, the UKCPOQO9 climate projections were usedonjunction with a
Local Climate Impacts Profile which assesses valoiéty to recent, extreme
weather events. Local vulnerability assessmenta a@mmon way to establish
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current vulnerability to climate impacts at theyciievel. The LCLIP is
recommended as a simple, cost effective metho@dgeessing at a high level,
vulnerability to extreme weather events.

Many of the city adaptation strategies were infainmgy the IPCC SRES
scenarios, which were then downscaled and regiorsdplied according to
local conditions (see for example, Copenhagen, nderand Helsinki). In

Helsinki, the Finnish Meteorological

Institute prded regional climate

scenarios to inform the ‘Helsinki Metropolitan Adafion Strategy’ whilst the
Finnish Environment Institute is providing river deds for two rivers that run
through the city. In Vienna, an assessment of thtaré flow of the River

Danube was conducted.

Amongst the more specific needs for tools and quadawvere locally adapted
indicators of climate change risk. For exampleTatabanya, Hungary, it was
identified that a fire weather index or fire weatli@recast would increase the
ability of firefighters to prepare and respond titoviires.

When planning for adaptation, the following quessicand recommendations
should be considered. These are based on thedivsuccess factors discussed

above.

Table 9: Questions to help cities app
adaptation planning

ly the five kKesuccess factors in

Questions Recommendation for the city

Are there any political, regulatory otdentify the policy and legislation which |s

legislative drivers of adaptation in your cityPrelevant to adaptation in your city. This might
not be branded as ‘adaptation’ but could
include strategies for sustainable w3ater
management or conservation of biodiversity,
for example. Use this legislation to gain buy-
in from other partners to take adaptation
forward.

Is adaptation planning part of a municip#lim for balanced leadership. City

government strategy or part of a resedrgbvernment strategies will benefit from input

programme? from research, as well as private industry. TTry
to link up research-led initiatives with
officials at the city level.

What existing information and knowledge p@onsider building relationships with research

adaptation do you have access to in yowastitutions in the city to allow sharing of

city? good practice and the latest adaptation

knowledge.
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Is there an imbalance in the supply
adaptation knowledge and the demand
using that knowledge?

aonformation overload is a potential barrier|to
fdeveloping an adaptation strategy and
identifying key adaptation measures,
particularly if there is little demand for it.
Supply and demand should be balanced.|Put

in place requirements for people to use
climate change knowledge.
Do you have access to tools and guidanceTiaols and best practice guidance will help to

your language that to

circumstances?

apply yo

How much political backing do you have
the city level?

What budget do you have to implemeé
adaptation measures?

on
ive

tools and guidance and use them.
hy
or
in
buy-in as early on as possible.
ven
where budget is limited.

Do you have a stakeholder forum whi
brings together public, private and acade

uidentify which measures would be best suited
to your city, based on successes in cities of
aBuild an evidence based case outlining
adapting to climate impacts is important
pinplement measures which are in proport

to your budget. There are simple yet effect
cliry to build a network or partnership pf
rstakeholders to be involved in adaptatjon

institutions as well as the wider community

similar size, culture and climate. Identify
the city. Meet with senior politicians to g
measures which can be put in place e
?planning and implementation.
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5.2. Recommendations for adaptation measures to address
climate challenges

Biodiversity

Table 10: Key measures for addressing biodiversitypss in cities and their
relation to the management cycle

Management step | Baseline Target Political Implementation | Reporting and
review setting commitment | and monitoring evaluation

Measure

Biodiversity

strategy,

Zaragoza

Capacity building
for fire workers,
Tatabanya

Success factors

« Political will is crucial to the success of both measures. Fample
Zaragoza’s biodiversity strategy is driven by thiy-wide overarching
Strategy for Adaptation to Climate Change. Thet8tnais funded via the
municipal budget and led by the Environmental andst&nability
Agency of the Municipality of Zaragoza;

« Adaptation as learning. Capacity building amongst firefighters in
Tatabanya is a successful way of using adaptasamaeducational tool.
Similarly Zaragoza’'s biodiversity strategy was deped using the
budget for Environmental Education and Climate @earon the
municipal level, demonstrating support for adaptatias a learning
process;

« Early stakeholder involvement and cross sector working between
municipal authorities and research institutionsygth a large role in
driving Zaragoza’'s biodiversity strategy. There wasach support for
capacity building from the Municipality of Tatabayas well as from the
academic community through the Sociological Rese#mstitute of the
Hungarian Academy of Sciences.

Cost and benefits

Tatabanya’'s approach to capacity building amongsefighters is a
straightforward yet effective communicative meastaenhelp avoid losses in
forestry and green space. The benefits are veslyliko outweigh the costs
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because capacity building is in order of magnitetieaper than the average
costs of fire damage and lost ecosystem services.

In Zaragoza, the more integrated approach to cinaalaptation management
brings benefits in terms of alleviating alreadystixig environmental problems.
These include social benefits such as conservatiogreen areas, increased
guality of life and economic benefits such as emaism. While it is hard to put
a value on the benefits of protecting biodiversitys likely that the benefits in
the long-term will outweigh the costs. This is aefu$ example of how to
integrate adaptation into wider sustainabilityiatives.

Transferability

The process of capacity building amongst firefightean be easily transferred
to cities and municipalities with forests and otliegetation sites on or close to
its territories. It is asimple, communicative measure which is effective ia
short timescale with low costsAn added benefit would be the introduction of a
fire weather index which would increase the abitityfire fighters to operate.

Conversely, the creation of a biodiversity stratdwps lower potential for

transferability as irequires a lot of city-specific information which can be

time consuming and costly to gather. The geograbhaharacteristics of
Zaragoza are unique and would need to be assesdextiapted for other cities.
A high level of expertise in local biodiversity amtosystems is required to
correctly identify the necessary actions and sohgi

If your city has significant political backing, lakcecological knowledge, time
and funding, a biodiversity strategy is an effeegtimeans of integrating climate
impacts. If you have less funding and support,dang capacity among citizens
about the risk of wild fires and other climate imofgis a simple and cost-
effective measure to implement.
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Overarching measures

Table 11: Key measures for addressing overarchingsues in cities and
their relation to the management cycle

Management step

Measure

Baseline
review

Target
setting

Political
commitment

Implementation
and monitoring

Reporting and
evaluation

Residential and
commercial urban
area, Stockholm Royal
Seaport

Development of climate
change scenarios for
Helsinki Metropolitan
area

Manchester EcoCities
adaptation blueprint

Mitigation efforts to
reduce adaptation
needs in Zaragoza

Comprehensive

inclusion of adaptation
concerns in municipal
processes, Tatabanya

Success factors

Stakeholders should relate to the sustainable phsophy of the
measure.As seen in Stockholm, early stakeholder buy-inte®a sense
of ownership and increases the likelihood that oatgidents will support
the measures being put in place.

Adopt a holistic approach to adaptation. As Stockholm’s urban
development shows, a holistic approach to adaptaogeting two or
more issues at once can be just as effective asa ddaptation measure.
In Stockholm, the demand for housing and officeceparovided an
opportunity to incorporate adaptation measures uidings, reducing
vulnerability to increased rainfall, flooding antet urban heat island
effect.

Adaptation should be seen as an auxiliary benefit foa wider
sustainability measure Zaragoza’'s renewable energy strategy is not seen
to contribute directly to integrated climate charagaptation, but it has
side-benefits for adaptation, including improvedsdl air quality and
reductions in the over-use of resources.

Collaborate between research institutions and polic makers and
practitioners to plan for city-wide adaptation. In Helsinki, the
development of scenarios was made easier thankisotio city and
metropolitan area being involved in the BaltCICAeaarch project. The
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project provided funding, expertise and the oppotyuto exchange
experiences with other cities.

Cost and benefits

Stockholm expects its urban development to posyjtiiapact existing social,
environmental and economic problems while taking iaccount the need for
flood management and green spaces in responsejeci@d climate impacts.
This demonstrates that adaptation can be integratecdbngoing development;
it does not always need to be tackled as a stankassue.

In Zaragoza, there have been institutional barnerthe development of the
renewable energy strategy including getting depamtsn within the city
government to work with each other. Faced with thsllenge, ensuring the
coordination of measures can be time-consumingratidce cost-effectiveness.
This emphasises the importance of having politibalcking and good
governance from the start.

The process of developing city-wide climate chasgenarios in Helsinki has
been cost effective since the scenarios are basedisting data. The success of
this measure can be attributed to the strengthdantsion-making power of the
Helsinki local government, a feature of many Noiddal governments.

EcoCities in Manchester is a rare and innovativpr@gch to planning for
adaptation in cities. The measure demonstrategalue of research institutions
working with the private sector to plan for adajat Manchester University
and Bruntwood Property Managers are working togethedevelop guidance
for stakeholders to develop adaptation strategres$ ienplement adaptation
measures. This cross-sector working will lead toaloeconomic benefits as
Bruntwood gain knowledge on how to reduce the walbiity of their
properties and business operations to a changimgutel.

Transferability

The success of Stockholm’s urban development is dependent on
geographical conditions. Providing a city h&tsong institutional structures
and an authority that is prepared to work with otlesels of government, the
measure has potential to be transferred simply effectively. New urban
developments are best applied to cities with walaloped spatial plans,
government funding and forums for stakeholder eagemt. If your city has
good sustainable building regulations, these camudahe need to integrate
adaptation measures.

Helsinki is the only large urban area in Finlandl dmds national guidance
more difficult to apply as it is aimed at smallewhs. As such Helsinki finds
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more value irexchanging best practice with similar European cigssuch as
Hamburg, which is also a large city near the coast.

The development of regional climate change scesaisomost practically
achieved throughworking with climate science research communitiego

share knowledge and expertise. For cities with téohiexpertise in climate
change impacts as well as limited funding, shamgptation best practice
guidance with similar cities is recommended as at @ffective means of
developing knowledge about climate change imp&btshanges between cities
can occur through existing networks or via paratign in European projects.

The conceptual framework provided by EcoCitiesramdferable to any city in
Europe and is best achieved througterdisciplinary working. However this
iIs dependent on theillingness of the private sector funder, whichlosally
specific. A similar measure could be implementeaugh working with the
research community and could therefore be traresteilo any city which has an
innovative academic community and/or private sectar

Urban heat island effect and heat waves

Table 12: Key measures to address the urban heatasd and heat waves,
and their relation to the management cycle

Management step Baseline | Target Political Implementation | Reporting
Measure review setting commitment | and monitoring and
evaluation

Increasing tree canopy
in London, Lyon,
Bologna and Tatabanya

Installing green roofs in
London, Manchester,
Vienna and Tatabanya

Building Regulations in
Bologna

Heat Alert System in
Tatabanya and Budapest

Heat threat educational
and awareness
programme in
Tatabanya and Budapest

Capacity building for
fire workers in
Tatabanya (see
commentary under
‘biodiversity’)
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Success factors

« Strong leadership and political buy-in have proved to be important
when trying to increase the green canopy withie€itThe London urban
greening programme is a key manifesto commitmeanthi® city authority
and is driven by the London Climate Change AdaptaStrategy and the
London Plan;

 The Sun Smart Educational Programme of Tatabangamsasure which
can be described asadaptation as learning This win-win,
communicative measure effectively teaches city sl about the
impacts of the urban heat island effect, in a marthat is easy to
understand,;

* Incorporation of adaptation measures into wider suginability
initiatives. In Bologna, the new building regulations introddca
requirement to include many new plants outside nbuilding
developments and to use pale coloured roofs tease albedo.

Costs and benefits

In Lyon, increasing tree canopy currently only aggplto public spaces managed
and created by the Grand Lyon Urban Community. Onhgan Community is
seeking to involve private bodies and local commnsune its second ‘Tree
Charter’. Manchester City Council has already destrated through its green
roof programme that there is value in partneringhvgrivate companies and
industry; over-dependence on private investmentilshioe avoided, however.

In London, an urban greening programme was selebtichuse it was
determined to align with the city authority’s renmdt coordinate measures to
address climate impacts, alongside other objeciueh as improving quality of
life in run-down areas. It is recommended that tck kstart the adaptation
process, cities select measures which they havgréagest ability to influence.

Bologna’'s new building regulations include a numbémeasures to reduce
exposure to the urban heat island effect. Thesen@r@ddressed as a primary
concern; rather reducing vulnerability to extrenmemathis a side benefit. This
highlights the value in integrating adaptation noeas into wider sustainable
city initiatives, particularly where time and monane lacking.

Use of green roofs and increased tree canopy amegret measures which

provide multiple benefits to city dwellers. Becaudethe side benefits, which

include reduced noise, improved quality of life dradter air quality, in addition

to the core adaptive benefit of reducing summeiptratures, acceptance of this
measure amongst stakeholders is high in all cidelslitionally, it is relatively
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cheap to implement leading to a perception of ‘gafar money’ amongst
stakeholders.

Transferability

An urban greening programme can be implementedchynEauropean city. The
measure does not require extensive expertise; r@wthere are technical
constraints to overcom€onsultation with city plannersis an important factor
needed to overcome this challenge and enable discuen the best locations
for planting, the most suitable trees and optimwangity of trees.

Greening programmes are well suited to cities wimnatelots of open spacge
whereas green roofs are more effective in citigk tmigh density offices and
houses Along narrow streets, flowers and shrubs coulovigie an attractive
alternative to trees.

Local or regional climate change projectionsshould be used to inform an
urban greening programme. What is average raiefgdected to be in 10, 20 or
30 years time? Is drought or flooding expectechtwaase in the city? This can
help determine which species of tree to plant, ianghich locations across the
city.

In Budapest, a heat alert system was introduc@tctease resilience among the
population to high temperatures. The success & mfeasure depended on
strong political will and stakeholders’ cooperationto develop action plans for

each of the organisations involved, and theredfiemaintain momentum to

follow the action plans. The activities describedthe action plans can be
modified in accordance with the local conditions.

A simple, communicative measure,such as the Sun Smart Educational
Programme in Tatabanya, can be easily transferradi@mal cost to other
cities faced with increasing heat waves. The cdrdad the materials should be
tailored to the needs of the targeted audiencejnfance, is the city highly
multicultural? If the answer is yes, the campailgousd consider use of multiple
languages. The measure is based on the premispréwantion costs less than
cure.
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Drought and water efficiency

Table 13: Key measures to address drought and watefficiency and their
relation to the management cycle

Management step Baseline | Target Political Implementation | Reporting
review setting commitment | and monitoring and
Measure evaluation

Policies for water saving
in Zaragoza and Bologna

Building retrofitting in
London

Water storage and
drainage systems in
Copenhagen, Dresden
and Bologna (see also
‘intense precipitation’)

Securing water resources
in Dresden

Success factors

Early community engagement through varied technique such as
information campaigns, have been critical in thecess of water saving
policies in Zaragoza. Stakeholder involvement astiavere formally
conducted encouraging citizens’ inputs and welcgmiklebate.
Community engagement must be central to adaptateoming to inform
citizens of the impacts of climate change and thgscvulnerability to
them.

A key challenge iggetting citizens to believe and understand that
water efficiency is an urgent issue This highlights the need for
education and awareness raising. The disseminatianformation on
water efficiency to London residents is an exangblaow to engage and
get the community on board. This is essential tolementing adaptation
measure and maintaining momentum.

The case of Zaragoza shows thalative urgency can trigger a
successful outcomeAs the quality and availability of water in Zaceg
are both poor, actions have been implemented ory rfrants and the
combination has proved successful. It is recommertiat awareness
raising takes place in the city to highlight the@ssity to adapt to specific
impacts of climate change. Information should devant and should not
overwhelm the city community.

In Copenhagen, the expansion of sewers, implementaf green roofs
and use of reservoirs to store rain and wastewatkrdemand a
legislative and cultural context keen on adoptingnnovative solutions
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A determined lead administrative body and overwirampolitical

support have contributed to the effective impleragah of these
measures. Active involvement from several actorthefo departments
within the city government, universities, businesisizens, NGOs) has
also been beneficial.

Costs and benefits

The policies for water saving introduced in Bologa lead to small cost
increases for building developers, but these aufthti costs are considered
acceptable to all stakeholders. Benefits includefrdrom water shortages
during droughts and delaying the construction a¥ neservoirs. The impacts of
summer droughts lead to a demand for the City Gbwoc‘do something”.
Similar events in other cities can be used to natgistakeholders into action.

The retrofitting of homes in London was developedider to raise awareness
of and improve the information base on energy aatemefficiency. The cost of
the measure is high but it is estimated that tte cbwater and energy savings
in 1.2 million homes will provide significant cosenefits. There is a potential
increased work load for local retrofitting companiepotentially bringing
employment benefits.

It is likely that the benefits of sustainable dege systems in the long term will
outweigh the costs of implementation. The measuieplemented in
Copenhagen foster more integrated climate adaptato have the potential to
bring further environmental and economic benefitsis relates to the need to
strive for a ‘sustainable city’ whereby adaptatibanefits arise from wider
sustainability initiatives.

Transferability

The transferability of measures to reduce vulnditglio droughts and increase
water shortages depend largely sirong institutional governanceto initiate
the measure as well as to maintain momentum.

Bologna’'s water conservation measures are notecklad national or regional
legislation and should be relatively standard foangn Local Governments
facing water shortages. They requiliétle preparation or expertise in
development and consultation and are not demandmngrocedures or
mandates.

Retrofitting homes and other buildings with wataviag technologies, as seen
in London, is a measure which can be applied withng regional legislative
context or governance structure, providing thefansling and strong political
backing available to the city. The principle of water ef@incy is central to
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sustainable cities and installing water saving ckviin homes could be
embraced in any European city and in any sociatestn particularly as it
provides quality of life benefitssupporting vulnerable groups such as the
elderly and less well-off.

Past and ongoing experiences with sustainable afjairsystems in Europe
demonstrate the high potential for transferabi@fythis solution, for example
those measures implemented in Copenhagen, BologdaDaesden. These
instruments do, however, still requegtensive preparation and expertis@r a
legislative and cultural context willing to adopt hnovative solutions

The transferability of measures to secure drinkvmgter areas, as seen in
Dresden, depends atimatic and topographical factors land use patterns as
well as water demand. To ensure sustainabilityatewsupply, it is important to

conduct effective resource monitoring and resthet amount of water that can
be extracted.

River floods and sea level rise

Table 14: Key measures to address river floods argka level rise, and their
relation to the management cycle

Management step Baseline | Target Political Implementation | Reporting
review setting commitment | and monitoring and
Measure evaluation

Flood alert systems in
Venice, Prague, Riga
and Almada

Moveable barriers in
Prague

Success factors

» One of the most important lessons learned from’Ri§patial Plan is that
interaction between scientific developments and pialy making should
be strengthened tcencourage the use of guidance and tools. Fomiosta
within the research projects ASTRA and BaltCICA,amsessment of the
impacts of climate change has been done and thacispf sea level rise
have been modelled. Integration of these assessmenthe spatial
planning process saves time and money by avoidiumglightion of
efforts;

» There is no adaptation objective in the SpatiahiaRiga; however, the
Plan recognises the risks of extreme events anstaloarosion, and aims
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to safeguard property and infrastructure. This Iyhlts thatadaptation
measures are often a positive side effect of othaustainable city
Initiatives.

Costs and benefits

The benefits of the Venice ‘Tide Centre’ are ra&sdvery high, although could
be further improved if more funds were availablaeTinformation provided is
used by citizens, tourists, businesses and cityirastmation, for example the
city environmental services company is putting aatolwalks to make it easier
for people to move in the affected areas. This on@adoes require high levels
of funding in order to make it effective, due teethigh cost of data. It also
benefits from well established relationships witbcdl organisations and
meteorological services.

Spatial plans have been put in place in Riga amdadh. Riga’s plan does not
have a direct objective for adapting to climatenge whereas Almada’s Plan
aims to reduce risk and sensitivity through thdusion of climate challenges in
urban planning. These two different approaches destrate that adaptation
measures can be integrated into wider sustainalsigues at the city scale or
can be the primary focus of a plan or strategy.

In Prague, movable barriers have been introducedsponse to flooding in the
city. The avoided losses from flooding, includingdiversity and revenue from
business and tourism, clearly outweighs the codtscanstruction and
maintenance. The dams of the Vlitava provide hyeigt generation and are
also used for recreational purposes. As suchntbasure could be implemented
in cities short of recreational space.

Transferability

The Venice ‘Tide Centre’ is a communicational measused to impart
information on flood warnings to citizens. Infornaat is available by telephone,
text messages and via electronic displays arouaditii. While the measure is
specifically adapted to the meteorological situatal the city of Venice, the
model can be used as a simple and cost effectiyeolfvaaising awareness of
flood risk in any city, for any climate change dbafje. This measure is
pertinent to all cities which suffer from floodingut particularly cities where
flood water causes significant damage to cultundllausiness assets.

Almada’s experience of developing a spatial plamalestrates that it is
relatively easy to introduce if there is local piohl commitment to
environmental issues and sufficient funding. Toalsd guidance are vital
resources for providing city-specific knowledge abalimate risks. Spatial
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plans do require a lot of evidence upfront and ¢lais be time consuming, so it
Is important also to have a dedicated group of lggapth one champion, who
can take this measure forward.

Moveable barriers can be transferred easily to roth@opean cities where
flooding threatens business assets and culturahestoric sites. Inspiration for
Prague’s flexible flood barriers was provided bg thty of Cologne, Germany
emphasising thealue in sharing best practice between cities

Intense precipitation

Table 15: Key measures to address intense precipitan and their relation
to the management cycle

Management step Baseline | Target Political Implementation | Reporting
M review setting commitment | and monitoring and
easure evaluation

Water storageand
drainage systemsn
Copenhagen, Dresden
and Bologna (see also
‘droughts and water
efficiency’)

Precipitation educational
programme in Budapest
and Hamburg

Infrastructural
adaptation planning in
Hamburg

Success factors

» Given the intersectoral focus of water managemei#,vital to establish
a commonly agreed, binding and integrated rainwater rmnagement
strategy to help implement cost-effective measures at ttyelevel. The
City of Hamburg has benefited from joint planningogesses in its
infrastructural adaptation planning. This includgsnt meetings to
identify links between different sectors and wogkgroups as well as to
identify and overcome barriers to current plannangd administrative
processes;

» A key success factor for the implementation ofasfructural adaptation
planning in Hamburg wasobtaining finance from the City of
Hamburg's Ministry of Urban Development and Environmerithis
demonstrates political commitment and backing fer theasure, factors
which are necessary to promote successful adapfalaémning;
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« Strong personal engagemendf Hamburg's municipal water utilities was
another key success for adaptation planning in Hemgbas was the
integration of private sector-related issues.

Costs and benefits

Sustainable drainage systems measures in Copenhiagérde building
reservoirs to store rain and wastewater, implemgntgreen roofs, and
increasing the “green and blue” elements in the &enefits in the long-term
will outweigh the costs of implementation, as resid understand the impacts
of intense precipitation on the city. This measwaguires effective stakeholder
engagement at the city-level in order to raise amnass of climate impacts and
thus the need for such actions.

The designation of a drinking water protection are®resden restricts water
extraction for private purposes and activities tiegatively affect water quality,
such as use of fertilizers and other polluting stdes. However the negative
economic impact is outweighed by the need for gqpaality drinking water for
city residents. Because residents can relate tongex for this measure,
implementation is made easier. Again, cities mastehstakeholder engagement
processes in place to make this measure effective.

In Hamburg, infrastructural adaptation planning ipositive, win-win measure,
particularly if it leads to legally binding instrants such as the integration of
rainwater management in urban and regional planBegefits would include
conservation of biodiversity and enhanced qualityfe. It is too early to assess
the cost benefit ratio of the measure due to temeimplementation; however
this type of measure could be effective in citidsioh have well established
cross-government relationships.

Transferability

Rainwater management is a concern for all urbaasafacing an increase in
precipitation due to climate change. Measures toemse resilience to intense
precipitation rely oneffective, cross-government workingas water and
flooding is a challenge that affects all governnagpartments.

The designation of a drinking water protection asean in Dresden can be
applied to any city. The measure does require Btadler engagement in order
to identify and mitigate any conflicts of interesarly on in the design of the
measure. The need and potential for securing additiareas for water supply
depends on local climatic conditions, topographicalfactors, land use
patterns and water demand
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Infrastructural adaptation to intense precipitation Hamburg has been
successful because different stakeholders are mgtkgether on a single issue.
This measure is readily transferable to citieshe process of developing or
updating a spatial plan as it wdllow adaptation measures to be built into

policy.

Further discussion on the costs, benefits and feeatslity of water storage
measures can be found under the section on ‘drewgta water efficiency’.

5.3. Conclusions

This chapter has provided recommendations foradityinistrations that wish to
design, implement and evaluate adaptation strategre key measures to
address specific climate change challenges. Asadgpossible, these measures
have been matched with the specific characterisfiescity.

The following table summarises the adaptation messaccording to the type
of city they are most easily transferred to, basedhe five key success factors.
Arguably, all five success factors will apply tochaof the climate challenges to
some extent. But based on the analysis carriedloaifpllowing table identifies
the key areas where a city’'s time, money and atierghould be focused for
individual challenges.
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Table 16: Relation of key success factors to climatchange challenges

Climate Leadership | Stakeholders| Information | Adaptation | Tools and
change and as learning | guidance
challenge knowledge
Loss of Commitment In-depth
biodiversity from city knowledge of
government local
to conserve ecosystems
biodiversity
Overarching | Vision of a Engagement Cross over
sustainable, | with between
resilient city | stakeholders researchers
is vital and city
governments
Urban heat Educational | Climate
island effect programmes| change
and heat to inform projections
waves city residents
Drought and | City Awareness- | Climate
water government raising change
efficiency funding and campaigns | projections
strong with and local
political community | vulnerability
backing assessment
River floods Technical Sharing best| Models of
and sea level expertise and| practice with | sea level rise
rise knowledge of| other cities | impacts
city’s most
vulnerable
sites
Intense City Engage
precipitation | government | businesses,
funding and | utility and
intersectoral | transport
working to providers to
build assess
adaptation vulnerability
into existing | to
policy precipitation
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Annex 1: Working definitions of key terms

The following list of working definitions of key tes mainly draws on the
UNECE Draft Guidance on Water and Climate AdaptafidNECE 2009) and
recent climate adaptation projects (Ribeiro etG0® EEA 2009). It has been
carefully adapted to the purpose of this study enguat the same time
coherence with the definitions used in previouskwor

— Adaptation: Adjustment in natural or human systems in resptmsetual or
expected climatic stimuli or their effects, whicloderates harm or exploits
beneficial opportunities. Various types of adaptatcan be distinguished,
including anticipatory, autonomous and planned tdeam (IPCC, 2007):

— Planned adaptation: Adaptation that is the result of a deliberate
policy decision, based on an awareness that conditnave changed
or are about to change and that action is requicedeturn to,
maintain, or achieve a desired state.

— Adaptation assessmentThe practice of identifying options to adapt
to climate change and evaluating them in termsriér@a such as
availability, benefits, costs, effectiveness, efincy and feasibility.

— Adaptation benefits: The avoided damage costs or the accrued
benefits following the adoption and implementatioh adaptation
measures.

— Adaptation costs: Costs of planning, preparing for, facilitating,dan
implementing adaptation measures, including treorsitosts.

— Adaptive capacity (in relation to climate change impacts): The &pili
of a system to adjust to climate change (includiligpate variability
and extremes) to moderate potential damages, t® ddkantage of
opportunities, or to cope with the consequences.

— Baseline/reference:The baseline (or reference) is the state agaimsthw
change is measured. It might be a ‘current baselime which case it
represents observable, present-day conditions.ightmalso be a ‘future
baseline’, which is a projected future set of ctinds excluding the driving
factor of interest. Alternative interpretations tbe reference conditions can
give rise to multiple baselines.(IPCC, 2007)

— Capacity building: Capacity building involves creating the informatiand
conditions (regulatory, institutional, manageridhat are needed before
adaptation actions can be undertaken (West andtiea@05, p.46)

— Big City: The terms “metropolitan area” and “big city” alesely related in
this project. In contrast to “metropolitan areagférring to the urbaareaand
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its functional interlinkages with the surroundiregion), we relate “big city”
in this study to a threshold number of inhabitaftst the purpose of this
study, we set the threshold number to 100 000 itdrats”. However, no
officially agreed threshold for big cities exiseveral studies and strategic
papers (e.g. EEA 2008b, European Commission 208¥e honsidered cities
with at least 100 000 inhabitants as the best guheeshold definition. As
another example, the Urban Audit (an initiativaleé Directorate-General for
Regional Policy at the European Commission, in eoajon with
EUROSTAT and the national statistical offices) def large cities for
statistical purposes as having more than 250 OB8bitants and medium-
sized cities between 50 000 and maximum 250 OC&birtdmnts.

— Climate change: Climate change refers to any change in climate twee,
whether due to natural variability or as a restihuman activity. This usage
differs from that in the United Nations Frameworkr@ention on Climate
Change (UNFCCC), which defines ‘climate change’*ashange of climate
which is attributed directly or indirectly to humaactivity that alters the
composition of the global atmosphere and whichnisaddition to natural
climate variability observed over comparable tinegigpds’. See also climate
variability. (IPCC, 2007)

— Climate variability: Climate variability refers to variations in the amestate
and other statistics (such as standard deviatgtasstics of extremes, etc.) of
the climate on all temporal and spatial scales bdythat of individual
weather events. Variability may be due to natun&ral processes within
the climate system (internal variability), or tormdions in natural or
anthropogenic external forcing (external variapjliSee also climate change.
(IPCC, 2007)

— Extreme weather event:An event that is rare within its statistical reflece
distribution at a particular place. Extreme weatlkeents may typically
include floods and droughts. (IPCC, 2007)

— Exposure: The nature and degree to which a system is expgosgdnificant
climatic variations (IPCC, 2001).

— Hazards: A physically defined climate event with the potehto cause
harm, such as heavy rainfall, drought, flood, stamd long-term change in
mean climatic variables such as temperature (UNIDDP4).

— Impacts (here: climate change impactdhe effects of climate change on
natural and human systems. Depending on the coasime of adaptation,
one can distinguish between potential impacts @&situnal impacts (IPCC,
2007):

4 |In rare cases we included cities with fewer intaiis where we expected a strong added value ofabe
study for the project.
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— Potential impacts: all impacts that may occur giagerojected change
in climate, without considering adaptation. Thidoak for an
assessment of all effects of climate change ifdaptation occurs for
a specific sector or area.

— Residual impacts: the impacts of climate change wWwauld occur
after anticipatory, planned and/or autonomous adi@pt This would
allow assessing the actual need for interventiorafspecific sector or
area.

— Indicators: quantitative or qualitative parameters that preval basis for
assessing change, they are logically tied to stawmity goals and chart
progress towards policy targets.

— Adaptation indicators: A measure of progress towarthe
implementation of adaptation measures (processdpasea measure
of effectiveness of adaptation policies and adgsiin general (EEA,
2008a)

— Vulnerability Indicators: An observable variableathprovides some
indication of the possible future harm a systemnmt&rest is facing

— Index / indices: An aggregate indicator. An indembines several
observable variables into one.

— Infrastructure: The basic equipment, utilities, productive entsgs,
installations and services essential for the dgareknt, operation and growth
of an organisation, city or nation. (IPCC, 2007)

— Larger Urban Zones (LUZ): The LUZ represents an attempt of Eurostat at a
harmonised definition of the metropolitan area. dhgctive was to have an
area from a significant share of the resident cotermto the city, a concept
known as the "functional urban region." To ensurgoad data availability,
Eurostat adjusts the LUZ boundaries to administeatboundaries that
approximate the functional urban region.

— Measure: An action to achieve a specific objective / to mwgpto a specific
challenge. In the context of this study, “measug’the building blocks of a
strategy. They are often directed at specific sattahallenges (e.g.
minimising the effects of heat waves, flood prateciof a specific area) but
may also be of a more cross-cutting nature (efgrnmation campaigns to
raise awareness of climate change). Measures mggkbe at various levels,
from the legislative to the practical. The notiafs“measure” and “policy
instrument” are closely linked to each other, hueasure” focuses more on
the specific objective while “policy instrument’fees to the specific way of
achieving it.

— Metropolitan area: A metropolitan area usually combines an agglonarat
(the contiguous built-up area) with peripheral zoneot themselves
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necessarily urban in character, but closely boorttié centre by employment
or commerce. In practice the parameters of meti@pohreas, in both official

and unofficial usage, are not consistent. Therefergostat introduced the
concept of Larger Urban Zones.

Mitigation: An anthropogenic intervention to reduce the ambgenic
forcing of the climate system; it includes straésgio reduce greenhouse gas
sources and emissions and enhancing greenhouseigas(IPCC, 2007)

"No regrets" policy: A policy that would generate net social and/or
economic benefits irrespective of whether or noth@pogenic climate
change occurs. (IPCC, 2007)

Opportunity costs: The cost of an economic activity forgone throupk t
choice of another activity. (IPCC, 2007)

Policy: A plan or course of action typically directed abddly defined and
long-term objectives, guided by certain basic pples and values. Policies
may be formulated at various sectoral levels, fritra more broad (e.g.
environmental policy, social policy) to the morenoav (e.g. flood protection
policy, waste management policy).

Policy instrument: A tool”® applied to make a policy operable and achieve

the set objective. There are various types of sta@hgbolicy instruments
usually comprising fiscal instruments (tax, subsioly grant), regulatory
instruments, hortatory instruments (information pargn), or voluntary
agreements.

Regional: Area covered by an administrative geographic beibw national
level that is responsible for the development @&f didaptation strategy (e.g.
province,Lander, large cities). (IPCC, 2007)

Resilience:The ability of a social or ecological system te@ib disturbances
while retaining the same basic structure and waysretioning, the capacity
for self-organisation, and the capacity to adapsttess and change. (IPCC,
2007)

Risk: The combination of the probability of an event arsdconsequences
(UNISDR, 2009). Risk can also be considered asdebination of an event,
its likelihood, and its consequences, i.e., riskads) the probability of climate
hazard multiplied by a given system’s vulnerabi(iyNDP, 2004).

Scenario: A plausible and often simplified description ofwhthe future may

develop, based on a coherent and internally camistet of assumptions
about driving forces and key relationships. Sc&samay be derived from
projections, but are often based on additionalrmétdion from other sources,
sometimes combined with a ‘narrative storylineP@IC, 2007)

25

In this study the terms “policy instrument” ambticy tool” are used synonymously.
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— SRES: The storylines and associated population, GDPenidsions
scenarios associated with the Special Report orsgtoms Scenarios
(SRES) (Nakienovi et al., 2000), and the resulting climate change
and sea level rise scenarios. Four families ofessecbnomic scenario
(Al, A2, B1 and B2) represent different world figsrin two distinct
dimensions: a focus on economic versus environrheateerns, and
global versus regional development patterns. (IPZDOY)

— Strategy (here: Adaptation StrategyA general plan of action for addressing
the impacts of climate change, including climateiaklity and extremes. It
may include a mix of policies and measures. Depgndn the circumstances,
the strategy can be comprehensive addressing #&dapiacross sectors,
regions and vulnerable populations, or it can beerimited, focusing on just
one or two sectors or regions (adapted from UNDPA42.

— Uncertainty: An expression of the degree to which a value ,(¢éhg. future
state of the climate system) is unknown. Unceryagain result from lack of
information or from disagreement about what is knamw~ even knowable.

— Vulnerability: Vulnerability is the degree to which a systemusceptible to,
and unable to cope with, adverse effects of clinshenge, including climate
variability and extremes. Vulnerability is a furmti of the character,
magnitude, and rate of climate change and variatomwhich a system is
exposed, its sensitivity, and its adaptive capatRC, 2007).

155



156



Annex 2: Information on Tools and
Guidance

Note: It is not within the scope of this report to prde®ia comprehensive body
of guiding documents and other references. Thewatig is a highly selective
list aiming at providing basic information on tle®ls and programmes to which
the report text makes specific reference.

AMICA (Adaptation and Mitigation — an Integrated Climate Policy
Approach)
AMICA was an INTERREG IIIC project running from 28{2007. Its main
outcomes are:
 An Adaptation Tool containing a matrix of adaptationeasures (by
impact types and categories of measures);
« A Mitigation Tool to analyse the potential to maig climate change on
the local level;
 An Integration Tool containing a matrix of measuresrving both
adaptation and mitigation.

http://www.amica-climate.net/

ASTRA (Developing Policies and Adaptation Strategeto Climate Change
in the Baltic Sea Region)

ASTRA was an INTERREG IlIB project running from Z3Q007. The ASTRA
publication "Towards Climate Change Adaptation le Baltic Sea Region"
(Hilpert et al, 2007), comprises the main findirafsthe ASTRA project and
presents information and recommendations on howddwgelop adequate
adaptation strategies to deal with climate chaAgeumber of case studies are
included within the report.

http://www.gsf.fi/projects/astra/O7_publicationgriht

BaltCICA (Climate Change: Impacts, Costs and Adaptéion in the Baltic
Sea Region)

The BaltCICA project is funded by the Baltic Seaglee@ Programme from the
European Union's European Regional Development RIMBERREG IVB).
The aim is to design cost-effective and appropreadaeptation strategies, also
building on the findings of the ASTRA project. Thmject will assess the costs
of climate impacts as well as costs for adaptatotih respect to specific
impacts.

http://www.baltcica.org/
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ESPACE (European Spatial Planning: Adapting to Clinate Events)
ESPACE was an INTERREG IlIB project running from03€e008. The
ESPACE Guidance aims to influence the philosophg practice of spatial
planning by recommending how adaptation to climatgange can be
incorporated, particularly in water management. phgect findings place an
emphasis on behaviour change and overcoming thietsato adaptation.

http://www.espace-project.org/

KLIMZUG

KLIMZUG (Managing Climate Change in the Regions tbe Future) is a
programme funded by the German Federal Ministrigafication and Research.
From 2008 onwards, seven regions in Germany areostgad in their
development of regional adaptation strategies fduration of five years with a
total budget of 75 million Euro. The leading idedo initiate enduring networks
of scientists and practitioners, with the prominenolvement of regional and
local governments as well as businesses. Strengthéime competitiveness of
regions by developing innovative, economically adsgeous responses to
adaptation challenges also is a key objective @ptiogramme.

http://www.klimzug.de/en/index.php

ICLEI Local Government Climate Change Adaptation Toolkit

ICLEI Oceania, as part of its Adaptation Initiativieas developed a set of
guidelines for local government in Australia (ICLEDO8), though the lessons
are applicable to a much wider audience. The ostfndus on the Adaptation
Toolkit, which helps decision-makers to adopt & nsanagement approach to
climate impacts assessment and adaptation andltbdapacity among city and
other local government administrations.

http://masgc.org/climate/cop/Documents/CCPAAL. pdf

Local Climate Impacts Profile (LCLIP)

An LCLIP (SNIFFER, 2008) is a tool that can be usedhelp local authorities
and organisations assess their vulnerability toeex¢ weather events and the
impacts they entail. The process has been develbpdatie United Kingdom
Climate Impacts Programme (UKCIP) and is being torily refined.

An LCLIP serves to establish a baseline upon whocplan for adaptation. It is
a non-scientific process that can raise awarerfagb® gervice areas at risk from
extreme weather impacts. The first stage of the IPChrocess is to research
past media releases to record the number of extresather events in recent
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years. The impacts of these events can then be iegdmn terms of
environmental damage, disruption to normal senpeoavision and financial
implications. Subsequently, this information canvieefied through a series of
stakeholder interviews on the impact of the event.

http://www.ukcip.org.uk/index.php?option=com_cori&task=view&id=278

National Indicator 188 (NI 188)

The National Indicator 188 (“Planning to adapt tnate change”) is one of
198 indicators against which the performance oéllgovernments is assessed
in the United Kingdom. The aim of this indicatortcsembed the management
of climate risks and opportunities across all ls\al services, plans and estates.
Local authorities and partnerships report on thegmss made against the
indicator’s criteria on a yearly basis. The assesdnframework distinguishes
five levels:

Level O: Baseline

Level 1: Public commitment and prioritised risk-bdsassessment
Level 2: Comprehensive risk-based assessment aowtiped action in
some areas

Level 3: Comprehensive action plan and prioritisetion in all priority
areas

Level 4: Implementation, monitoring and continuoergiew

UKCIP Adaptation Wizard

The UKCIP Adaptation Wizard helps decision-makeragsess vulnerability to
current climate and future climate change. Itfiwa-step process:

1. Getting started;

2. Assessment of vulnerability to current climatange;

3. Assessment of vulnerability to future climate;

4. Identify, select and implement adaptation astjon

5. Keeping your strategy relevant (monitoring aakirtg account of changing
climate science and adaptation options).

http://www.ukcip.org.uk/index.php?id=147&option=cooontent&task=view
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Annex 3: Questionnaires used to collect case
study data
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"Policy instruments for adaptation to climate change
In big European cities and metropolitan areas"

Questionnaire for case study data gathering
Phase 1: Strategy level

1 Descriptive Information
1.1 Basic data

a. City / Metropolitan area for which the adaptation strategy has been / is being

developed
City (if applicable):
[Please insert text here.]

Metropolitan area (if applicable):
[Please insert text here.]

Country:
[Please insert text here.]

b. Contact:

Name:

[Please insert text here.]
Institution, department:
[Please insert text here.]
City/Town:

[Please insert text here.]
Email address:

[Please insert text here.]
Phone number:

[Please insert text here.]
Additional information:
[Please insert text here.]

c. Contact 2 (if applicable):
Name:

[Please insert text here.]
Institution, department:
[Please insert text here.]
City/Town:

[Please insert text here.]
Email address:

[Please insert text here.]
Phone number:

[Please insert text here.]
Additional information:
[Please insert text here.]

d. Number of inhabitants of thecity (if
applicable) in the most recent year for
which data is available

Number of registered residents:

Please indicate year and source:
Year: Source[Please insert text here

If the number of actual residents diff¢
significantly from registered residents, ple
also provide an estimate for the numbe
actual residents.

[Please insert text here.]

e. Number of inhabitants of the
metropolitan area(if applicable) in the most
recent year for which data is available

Number of registered residents:

Please indicate year and source:
Year: Source[Please insert text here.

If the number of actual residents diffg
significantly from registered residents, ple
also provide an estimate for the numbe
actual residents.

[Please insert text here.]
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1.2 Country level information
Does an adaptation strategy exist at the nationagével?

Yes [] No []

If yes, please indicate:

a. Name of the strategy{Please insert text here.]

b. Year of creation of the strategy(if finished, otherwise expected date of publicajic
[Please insert text here.]

c. Stage of in finalised first comprehensive

completion of the . strategy implementation implementation
_ preparation

strategy: document steps taken steps taken

[] [] [] []

Comments|Please insert text here.]
d. Does it mandate or encourage the creation of lator regional adaptation strategies...

Yes [] No [

e. ... or provide an umbrella for existing ones?

Yes [] No [

Comments|Please insert text here.]

1.3 Basic information on the city or regional adaptation strategy

a. Name of the strategy b. Year of creation of the strategy(if finished,
otherwise expected date of publication)

[Please insert text here.]
Year:

c. Lead administrative body of strategy

[Please insert text here.]

d. Stage of in finalised first comprehensive

completion of the . Strategy implementation implementation
_ preparation

strategy: document steps taken steps taken

[] [] [] []

Comments: [Please insert text here.]
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1.4 Context of developing the strategy

a. Why was the strategy initiated?

In response to an event that has already occuetgdstorm, flood, heat wave) [ ]
As a precaution []

Other reasons or motivating factors (e.g. presduwen national government or no
government related stakeholders, EU policies, eXasnfsom elsewhere, research proje

Please specify:
[Please insert text here.]

cts)

b. Is the adaptation strategy related to sustainalkel development strategies
at the city or regional level?

Yes [] No [
If yes, please specify
[Please insert text here.]

c. Is the adaptation strategy part of a combined @ghate change mitigation
and adaptation strategy?

Yes [] No [
If yes, please specify
[Please insert text here.]

d. Is the adaptation strategy part of anntegrated management approach
(e.g. according to the Leipzig Charter on Sustaindb European Cities, or
the EU Thematic Strategy on the Urban Environment)?

Yes [] No [
If yes, please specify
[Please insert text here.]

e. Is the adaptation strategy part of any other stitegy (spatial plan, etc.)?
Yes [] No

If yes, please specify

[Please insert text here.]

Additional comments:
[Please insert text here.]
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2 Key adaptation challenges and measures

2.1 Key adaptation challenges
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Please indicate the relevance of individual adaptathallenges for your city or
region, as well as the extent to which these averea by the city or regional
adaptation strategy:

Relevant for the Covered by

region adaptation strategy
1=most relevant 1=priority
2=relevant 2=included

3=little or no relevance| 3=not or only
marginally covered

a. Adaptation challenges arising frondirect climate change impacts
River floods
Sea level rise

Intense precipitation, drainage and fla
flooding

Drought and water efficiency
Heat waves / urban heat islands
Wind/ Storm Damage

Other
[Please insert text here.]

Other
[Please insert text here.]

b. Adaptation challenges arising fromindirect climate change impacts
Water quality

o

tn

Increased health and disease problem

Biodiversity loss

Migration, differential social impacts
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Other
[Please insert text here.]

Other
[Please insert text here.]

Comments:[Please insert text here.]
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2.2 Sectoral coverage

a. Does the strategy follow rather a comprehensiveross-sectoral approach
or is it sector-specific?

Comprehensive, cross-sectoral adaptation strd_]gy

Sector-specific adaptation strategy (covering anenty few sectors[_]

b. Which sector(s) are/is covered by the strategy?

[] Air quality

[ ] Health

[] Social life and neighbourhood management
[ ] Flood and coastal zone management

[ ] Water resources management

[] Soil protection and biodiversity conservation,tpotion of green spaces
[ ] waste management

[ ] Urban and regional planning

[_] Building and construction

[ ] Transport

[ ] Energy supply and consumption

[ ] Regional/Local economy

[ ] Tourism and leisure activities

[ ] Emergency planning

[] Finance and insurance

[] Others]Please insert text here.]

Comment]Please insert text here.]
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2.3 Key measures

Among the main objectives of this study is to ctamgu inventory of policy

tools and to elaborate good practice recommendation individual adaptation

policy instruments and measures. Therefore we wdlkl to identify key

measures within each adaptation strategy that begllexamined in more detail
in a second phase of this survey.

a. What do you believe will be the three most impaant measures to attain
the objectives of the adaptation strategy, and why?

Key measure 1
[Please insert text here.]

Key measure 2
[Please insert text here.]

Key measure 3
[Please insert text here.]

Additional comments|Please insert text here.]

b. Please indicate contact paons for these measures (if different from th
person filling in this questionnaire)

Contact for key measure 1
[Please insert text here.]

Contact for key measure 2
[Please insert text here.]

Contact for key measure 3
[Please insert text here.]
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2.4 Prioritisation

When setting priorities on adaptation challenges,extors and/or individual
measures, which of the following factors were takemto account?

[] Perception of urgency (pressing problem, e.g. Himdd vulnerability)
[] Vulnerability assessment

[] Available financial, personnel, and other resosirce

[ Synergies with policy objectives other than adtmta

[ ] Acceptance of measures / absence of conflictdrane-offs

[ ] Community planning process (e.g. LA 21)

[ ] Based on stakeholder consultation

[ ] Others]Please insert text here.]

Comment]Please insert text here.]
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3 Resources and Challenges

3.1 Resources

a. How long did/will it take to develop the strateg?

<lyear [ ] >1 <2 years [ ] >2years [ |

Comments[Please insert text here.]

b. What resources were/will be used tdevelopthe strategy? What sources
of funding are / have been available? Please spgc#nd quantify if possible.

Financial: [Please insert text here.]
Personnel: [Please insert text here.]
External support: [Please insert text here.]

Comments[Please insert text here.]

c. What resources were/will be used tomplementthe strategy? What
sources of funding are / have been available? Pleaspecify and quantify if
possible.

Financial: [Please insert text here.]
Personnel: [Please insert text here.]

External support: [Please insert text here.]
Comments: [Please insert text here.]
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3.2 Data and information used to develop strategy

a. What climate scenarios — if any — were used tedelop the strategy?

International (e.g. IPCC SRE{ |
Please speciffPlease insert text here.]

National (e.g. UKCIP02)  []
Please speciffPlease insert text here.]

Regionally adapted []
Please speciffPlease insert text here.]

b. What climate models (or model data) — if any — @re used?
[Please insert text here.]

c. What climate change vulnerability and impact/rik assessments — if any -
were used?

National L]
Region specific []

Please specifjPlease insert text here.]

d. Were other city or regional adaptation strategis used to inform the
design of this strategy?

Yes [] No [
If yes, please indicate:

- From which cities / regions:
[Please insert text here.]

- Were specific policies and measures adopted or mhified?

Yes [] No []

If yes, please mention whic[Please insert text here.]

- Did information exchange within existing nationalor international networks of cities
or regions play a role in transferring good practie?

Yes [] No

If yes, please specify network(s) and in which wregy have been useful

[Please insert text here.]
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3.3 Key challenges in developing the strategy

What have been the most important challenges in deloping the strategy,
and in which way have they been addressed?

[ ] Lack of data
[Please insert text here.]
[] Uncertainty regarding climate predictions
[Please insert text here.]
[ ] The complexity of climate change, vulnerabilitydarsk
[Please insert text here.]
[] Constraints of resources (budget, personnel)
[Please insert text here.]
[] Lack of political commitment
[Please insert text here.]
[] Lack of clarity in responsibilities and insufficieadministrative structure
[Please insert text here.]
[ ] Lack of communication between administrative levalepartments
[Please insert text here.]
[ ] Other
[Please insert text here.]

Comment]Please insert text here.]
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4 Involvement in strategy development and
Implementation

a. Has there been a binding political commitment (gch as a city council
decision) regarding:

The process of developing the strategyncluding the allocation of financial and human
resources to it): Yes] No []

Implementation of the strategy(in terms of integrating its objectives and indivél
measures into the formal administrative governgmoeess) Yes [ ] No []

An evaluation / periodic update of the strategy ~ Yes[ ] No []

Comments[Please insert text here.]
b. Which administrative bodies / departments werefe involved?

Next to the lead administrative body of the strateigl/will any other administrative bodies
participate in the

...development or the strategy [ ]
Please name and specify rdlelease insert text here.]

...implementation of the strategy []
Please name and specify rdlelease insert text here.]

c. Which stakeholders were/are involved in strateggevelopmeri
What was/is the degree and type of their involvemé (e.g. partnership
approach or consultative role)

Private organisations (e.g. SMES[_]
Please name and specify rdlelease insert text here.]

Research institutions []
Please name and specify rdlelease insert text here.]

NGOs and/or citizens’ initiatives [_]
Please name and specify rdlelease insert text here.]

Governments of neighbouring cities / regions [ ]
Please name and specify rdlelease insert text here.]

Other (please name and specify roJ@)ease insert text here.]
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d. Which stakeholders are involved in themplementation and management
of the strategy?

Private organisations (e.g. SMES[_]
Please name and specify rdlelease insert text here.]

Research institutions []
Please name and specify rdlelease insert text here.]

NGOs and/or citizens’ initiatives [_]
Please name and specify rdlelease insert text here.]

Governments of neighbouring cities / regions []
Please name and specify rdlelease insert text here.]

Other (please name and specify roJ€Jease insert text here.]

e. Have public consultation procedures been emplogauring the
developmenof the strategy?

Yes [] No [
If yes, what type (e.g. round tables, workshop$inerquestionnaires, etc.)?

[Please insert text here.]

f. Does the strategy call for on-going public constation during the
implementationof strategy components?

Yes [] No [

If yes, in which way[Please insert text here.]
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5 Monitoring & evaluating the implementation of
the strategy

a. Are criteria, indicators and/or targets elaboratd to monitor and evaluate
success of the adaptation strategy?

Yes [] No []

b. If yes, which onesTWhere appropriate, make reference to official
documents detailing criteria, indicators and/og¢ss)

Criteria :
[Please insert text here.]

Indicators:
[Please insert text here.]

Targets:
[Please insert text here.]

c. Is there an evaluation exercise envisaged?

Yes [] No [
d. If yes, how is it designed?

Distinct output (e.g. report, meeting)?
[Please insert text here.]

Is the evaluation repeated at regular intervals (ifyes in which)?
[Please insert text here.]

Is the evaluation output designed as basis for imprvement of the strategy?
[Please insert text here.]

Comments [Please insert text here.]
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"Policy instruments for adaptation to climate change
In big European cities and metropolitan areas"

Questionnaire for case study data gathering
Phase 2: Individual adaptation measures

1 Basic data

a. City / Metropolitan area
City (if applicable):
[Please insert text here.]

Metropolitan area (if applicable):
[Please insert text here.]

Country:
[Please insert text here.]

b. Contact:

Name:

[Please insert text here.]
Institution, department:
[Please insert text here.]
City/Town:

[Please insert text here.]
Email address:

[Please insert text here.]
Phone number:

[Please insert text here.]
Additional information:
[Please insert text here.]

c. Contact 2 (if applicable):

Name:

[Please insert text here.]
Institution, department:
[Please insert text here.]
City/Town:

[Please insert text here.]
Email address:

[Please insert text here.]
Phone number:

[Please insert text here.]
Additional information:
[Please insert text here.]
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2 Brief characterisation of the measure

a. Name of the measure

[Please insert text here.]

b. Brief description of the measure (including submeasures if applicable)

[Please insert text here.]

c. Lead administrative body d. Year of introduction (if already
implemented; otherwise year for which
[Please insert text here.] introduction is planned, if applicable)

[Please insert text here.]

e. Cost of the measure f. Sources of financing (e.g. administrative
budget, external research funding)

[Please insert text here.]
[Please insert text here.]

g. Stage of proposed/ advanced implemen-  fully discontinued
implementation early planning tation started implemented

planning stage

stage

[] [] [] [] []

! e.g. legislative instrument no longer in placégpimation campaign or research project of limitedadion

Comments[Please insert text here.]

3 Objectives

a. What kind(s) of adaptation challenge(s) does thmeasure address?

[ ] River floods

[ ] Sea level rise

[ ] Intense precipitation, drainage and flash flooding
[] Drought and water efficiency

[ ] Heat waves / urban heat islands

[ ] Wind/ Storm Damage

[ ] water quality

[ ] Increased health and disease problems
[ ] Biodiversity loss

[ Migration, differential social impacts

[ ] Other:[Please insert text here.]
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b. What sector(s) does the measure address?

[ ] Air quality

[ ] Health

[ ] Social life and neighbourhood management
[ ] Flood and coastal zone management

[ | Water resources management

[] Soil protection and biodiversity conservation,tpation of green spaces
[ ] waste management

[ ] Urban and regional planning

[ ] Building and construction

[ ] Transport

[ ] Energy supply and consumption

[] Regional/Local economy

[ ] Tourism and leisure activities

[] Emergency planning

[] Finance and insurance

[ ] Others{Please insert text here.]

c. What is the main adaptation objective of the mesaure?

Raise awareness and improve the information base
(e.g. through studies, information campaigns, flaskl maps) []

Reduce risk and sensitivity (i.e. pre-emptive actio reduce the sensitivity of
people, property or nature to changed climatic dmr) ]

Coping with extreme events
(e.g. emergency planning in the case of floodseat lvaves) []

Make use of potential beneficial effects of climak@ange (e.g. adaptation to mo[]
favourable conditions for tourism or agriculture)

Other []

Comments[Please insert text here.]

d. What stage in the adaptation management cycle ocahe measure be
related to?

[ ] Baseline review & vulnerability assessment
[ | Target setting

[ ] Political commitment

[] Implementation & monitoring

[] Evaluation & reporting
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4 Instruments for implementation

Type of policy instrument(s) used for implementatio

Fiscal instrument (tax, subsidy or grant) []
Regulatory instrument []
Planning instrument
Voluntary agreement
Informational instrument

Monitoring instrument

O O O O

Other

Comments[Please insert text here.]
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5 Assessment of options and side effects

a. Advantages of the measure over alternative opts
Which of the following factors were taken into acnbwhen selecting and designin
the measure?

[ ] Urgency

[ ] Robustness to uncertainty (works under differéintate scenarios)

[] Flexibility of the measure (can be easily adaptechanging conditions or new
research findings)

[ ] Positive side effects

[ ] Absence of negative side effects

[ ] Cost-benefit ratio

[] Feasibility of implementation

[] Funding opportunities (e.g. as part of a reseprofect)

[ Equity and legitimacy (involvement of and acceptaby affected groups/stakeholde

[_] Others]Please insert text here.]

Comment]Please insert text here.]

(@]

b. Does the measure have positive effects with regao objectives other
than adaptation?

If yes, please specify intended and, if relevabsenved effect with respect to one o
more of the following categories:

Climate change mitigation []
[Please insert text here.]

Conservation of biological diversit]_]
[Please insert text here.]

Other environmental objectives[ ]
[Please insert text here.]

Economic objectives ]
[Please insert text here.]

Quality of life / social objectives[_]
[Please insert text here.]

Other objectives []
[Please insert text here.]

=

c. Have potential negative side effects been assbwith regard to the
following objectives?
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If yes, please specify risks and, if relevant, dégscwhat measures have been taker
order to avoid or mitigate negative side effects:

Climate change mitigation []
[Please insert text here.]

Conservation of biological diversit]_]
[Please insert text here.]

Other environmental objectives[]
[Please insert text here.]

Economic objectives []
[Please insert text here.]

Quality of life / social objectives (e.g. negatisiects on certain population groups) [ ]
[Please insert text here.]

Other objectives []
[Please insert text here.]

d. Does the action in any way target or address apicular

disadvantaged/minority group?
Yes [] No

If yes, which ones, and in which way?
[Please insert text here.]

e. Does the action have any gender specific congiakon?

Yes [] No []

Comments[Please insert text here.]

nin
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6 Involvement

a.Who participated in the development of the meas&?

Other administrative bodies/departments than the delministrative bod_]
Please name and specify rdlelease insert text here.]

Private organisations, business (e.g. small andunedized enterprises]_]
Please name and specify rdlelease insert text here.]

Research institutions []
Please name and specify rdlelease insert text here.]

Non-governmental organisations and/or citizengiatives[ ]
Please name and specify rdlelease insert text here.]

Governments of neighbouring cities / regions [ ]
Please name and specify rdlelease insert text here.]

Other (please name and specify roJ@)ease insert text here.]

Comment (e.g. description of the planning procd8d¢ase insert text here.]

b.Who is intended to contribute to the implementaton of the measure?

Other administrative bodies/departments than the &iministrative bod_]
Please name and specify rdlelease insert text here.]

Private organisations, business (e.g. small andunedized enterprises]_]
Please name and specify rdlelease insert text here.]

Research institutions []
Please name and specify rdlelease insert text here.]

Non-governmental organisations and/or citizengiatives[ ]
Please name and specify rdlelease insert text here.]

Governments of neighbouring cities / regions [ ]
Please name and specify rdlelease insert text here.]

Other (please name and specify roJ@)ease insert text here.]

Comment]Please insert text here.]
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7 Barriers to implementation

a. Institutional barriers
Are there any legal or institutional barriers that¢ed to be overcome

implement the measure?
(E.g. regarding administrative structures and resgibilities)

Yes [] No []

If yes, please describe the problem and the wigyaitidressed.
[Please insert text here.]

b. Societal barriers

Is the measure in gaion facing negative public perception or oppositirom
specific groups?

(E.g. structural flood protection measures oppo$sdenvironmental groups; oppositi
against restricting construction activities in fldgrone areas)

Yes [] No []

If yes, please describe the conflict and the wasy diddressed.
[Please insert text here.]

DN

c. Technological barriers
Are there technological barriers to the implemeatabf the measure?

Yes [] No [

If yes, which ones? If applicable, please descsidations found to overcome barriers.
[Please insert text here.]

d. Other barriers
Are there any other barriers to the implementatibthe measure?

Yes [] No []

If yes, which ones? If applicable, please descsidations found to overcome barriers.
[Please insert text here.]

184



8 Monitoring & evaluation

a. Does/will a formal monitoring and/or evaluationof the measure take
place?

Yes [] No [

b. If yes, in which way?

[Please insert text here.]

c. How is the success of the measure rated so far?
[Please insert text here.]

d. On the basis of practical experience, is therengthing that could have
been done better when planning / implementing the easure?

[Please insert text here.]

Comments [Please insert text here.]
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Annex 4. Template for the measure
factsheet and applicability check table

Name of measure:
Applied in: (insert name of city)
Lead administrative body:

Stage of implementation:(proposed / early planning stage — advanced pignni
stage — implementation started — fully implementetiscontinued)

Climate change challengeuse info / key words from Questionnaire, (@ag.
Urban heat islands)

Sector: use info from Questionnaire, question 3b.g( Water resource
management)

Adaptation objective: use info from Questionnaire, question 3c

Related to management step:Please mention, if possible, the step of a
governance and management process the measuss tteldt.e. baseline review
and vulnerability assessment, target setting, ipalit commitment,
implementation and monitoring, evaluation and répg). From Questionnaire,
3d.

Type of instrument(s) used for implementation of masure:
use info / key words from Questionnaire, question 4

Description: insert short description of measure (2-4 sentgnodsee text.

Summary assessmenf{max. 5 sentences)his should summarise analytical
findings (from information included in the tableasll as overall judgement, in
particular: Effectiveness; synergies — or conflietaith other policy objectives,
sectoral strategies etc.; framework conditionsdecision-making; drivers for
selecting and implementing the measure; obstadesmplementation and,
potentially, solutions found to overcome them; inieh aspects can the measure
be rated as particularly successful or innovatijve?.

Conclusion regarding transferability and lessons larnt: Please insert brief
summary assessing the transferability (or exclusgs) of the measure based
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on completed applicability check table"{age). Refer to information for
criterion ‘transferability’, Table: Applicability Beck

Name of measure:

Insert name of measure according to “Exploratory @&wiew of Interim
Survey Results”, Table 2: ‘Preliminary list of kayeasures to be examined in
Phase 2 of the survey’
Applied in: insert name of city

Applicability Check:
Use modified table Criteria for checking adaptatiostruments on applicability

and efficiency

Criterion

Indicators/sub-
criteria

Questions to be asked

Effectiveness
of adaptation
Side effects

Adaptation
function

* Why is this measure undertaken
(function/objective)?

» Does the measure provide adaptatig
in terms of reducing impacts, reducir
exposure, enhancing resilience or
enhancing opportunities?

n

Flexibility and
Robustness to
uncertainty

Is the measure effective under different
(or changing) climate scenarios and
different socio-economic scenarios?

No regret

Does the measure contribute to more
integrated climate adaptation
management and bring benefits in term
of also alleviating already existing
problems (social, environmental and/or
economic)?

S

Efficiency/
costs and
benefits

Win-win

E.g. does the measure

» positively affect the delivery of other
strategies’ objectives (e.g. sustainal
development; spatial planning and
urban development)?

» create synergies with mitigation (i.e.
does it lead to decreased GHG
emissions or enhancement of sinks)

» contribute to inhabitants’ quality of
life?

e

» create business opportunities and
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Criterion

Indicators/sub-
criteria

Questions to be asked

employment?

* enhance economic and administratiy
efficiency?

» positively affect other sectors?

(e

Spill-over effects

Does the measure negativelycatither
sectors or agents in terms of their
adaptive capacity? E.g. maladaptation
* Does the measure risk negatively

affecting other social, environmental
or economic objectives, e.g. does it
cause or exacerbate other
environmental pressures?

Low-regret

Are the benefits the measure will bring
high relative to the costs (in particular
over time?); If possible, consider also
distributional effects (e.g. balance
between public and private costs), as W
as non-market values and adverse imp
on other policy goals

ell
acts

Procedural
aspects and
framework
conditions for
decision-
making

Equity and
legitimacy

Who wins and who loses from
adaptation?

Who decides about adaptation? Are
decision-making procedures accepted |
those affected — what is the process? —

and (how) do they involve stakeholders

Are there any distributional impacts of
the climate change impacts or of the
adaptation measures?

?

Feasibility of
implementation

What barriers are there to

implementation?

* Financial

* Technical

* Social (number of stakeholders,
diversity of values and interests, levg
of resistance)

* Institutional (conflicts between
regulations, degree of cooperation,
power of decision-making, necessar
changes to current administrative

U

arrangements)
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Criterion

Indicators/sub-
criteria

Questions to be asked

* Environmental: Any environmental
conditions that prevent an adaptatio
measure from being implemented?

* Have there been any factors or
instruments that helped / enabled th
measure to be implemented? This

could be formal (such as policy driver)

or informal (such as organisational
culture, role of senior manager etc.)

—

D

Assessment of
impacts and
alternatives

Have potential impacts of the measure
particular negative side effects, see
above) been assessed?

Where any alternative measures rejected

and why?

» Are there alternatives to the envisag
adaptation measure that would e.qg.
less costly or would have fewer
negative side effects?

ed

Monitoring and
evaluation

Are there any monitoring and/or
evaluation procedures in place for this
measure? If so, how elaborated and
effective are they?

Does monitoring and evaluation feed
back to stakeholders and citizens in
general? How?

Transferability

How specifically is the measureatetl to
the place and national / regional

legislative context, governance structure,

culture, traditions and idiosyncrasies?
How innovative is the measure?

Does it require extensive preparation or

expertise?

Is the measure demanding specific
procedures or mandates (e.g. in the
administration, with stakeholders, in
legislation, monetary investment)?
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Annex 5: Descriptions and applicability
check tables for individual adaptation
measures

Measure ID: A-1

Name of measure: Inclusion of climate adaptation ewerns in urban spatial
planning of Trafaria village
Applied in: Almada (PT)

Description: Inclusion of climate adaptation concerns in spgtiahs through
the development of a local strategic plan for Tiafaillage. Creating a map
with the current land use and another map withdlosk areas. Crossing the
land use map with the risk map in order to definlmerable areas. The last step
was to develop a concept for a revised urban plaluding adaptation concerns
such as improvement of rainfall drainage systenasramforcement of natural

barriers.

Applicability Check:

Criterion Indicators/sub- | Text

criteria

Effectiveness | Adaptation The measure is undertaken to reduce |risk

of adaptation | function and sensitivity to floods through an
urban planning that reduces exposure
and enhances resilience.

Flexibility and The great advantage of this measure in
Robustness to |relation to other measures is |its
uncertainty feasibility for implementation.

Side-effects | No regret It is a no regret measure as |the
knowledge about vulnerable areas| to
floods is robust to climate uncertainty.

Win-win The measure contributes to more
integrated climate adaptation
management with a special focus in aneas
with higher vulnerability to floods.

The measure will positively affect the
delivery of other strategic objectives
such as conservation of biological
activity and economic objectives through
reducing the environmental and
economic risks from the construction|in

vulnerable areas.
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Criterion

Indicators/sub-
criteria

Text

Spill-over effects

No expected negative spill-oedfects.
Rain water management will be
improved and physical infrastructure
near costal areas will benefit frgm
reinforcement of natural barriers.

Efficiency/
costs and
benefits

Low-regret

As there are no available information
about costs and about the sources of
financing, as well as no calculations
about the expected savings resulting
from this adaptation measure, it |is
difficult to assess the cost effectiveness
of the measure.

Procedural
aspects and
framework
conditions for
decision-
making

Equity and
legitimacy

The measure alleviates existing social
and economic problems as its focus ig on
the least well-off areas of Almada.
Measure development: Municipal
Planning Department (Almada

government agency) as coordinator;
sustainable management department
(Almada government agency) providipng
technical support and University Nova
de Lisboa supporting with research.

Implementation of the measure the
Planning and Sustainable Management
Departments  (Almada  government
agencies), the University Nova
Lisboa. Together these institutions create
a list of actions related to planning and
include them in the urban master plan.
For example: Protection and
reinforcement of natural barriers
improvement of drainage systems).
Private investors will be indirectly
affected as they will have to comply with
the urban master plan.

Feasibility of
implementation

The main barrier to implementation is|to
ensure local commitment by municipal
directors and aldermen to the
implementation of the measure. |If
environmental issues have a history] in
the municipality it is easier to implement
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Criterion

Indicators/sub-
criteria

Text

as it is a signal of political interest for

climate protection.

Assessment of

This is a general measure to include

impacts and adaptation issues in spatial planning| so

alternatives alternatives were not studied.

Monitoring and | Adaptation indicators will be included |n

evaluation the standard evaluation proceedings of
the Urban Master Plan. The Urban plan
needs to be monitored through using

indicators and these

increased adaptation and resilience.

indicators  will
definitely have a strong focus on

Transferability

The measure is relatively easy
introduce if there is local
commitment to environmental issues
Is also important to have
knowledge about risks
vulnerable sites. The implementation

the measure has a cost that must

covered by the municipality and not

politica

to

It

local
and most

of
be
all

municipalities have financial resourges

available for this measure.

Lessons learnt

(linked to
transferability)

Availability of technical

political willingness and availab

knowledge

e

financial capital are together the most

important aspects to take into acco
when developing the measure.

unt
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Measure ID: Bo-1
Name of measure: Measures to reduce erosive impadtem rainfall

deluges.

Applied in: Bologna (IT)

Description: These measures are to control the rate of stortarveischarge

into the

river.

Sub-Measure 1: Regulations

requids new building

developments to include 500°mf rainwater storage for each hectare of land in

the development.

The water storage volume cannuaerground (the usual

situation) or as a surface water collection syst@&hmere needs to be water
release controls to slow the rate of discharge-/8ahsure 2. Creation of, or
further development of, areas near the river wkaage volumes of water can be
collected and held for short periods during theyaeason (July and August).
This includes improvements to the banks of exislakgs near the river so that
the normal water level can be raised when necessary

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation These measures are to reduce impacts fro

of adaptation

function

extreme rain events. While not part of an
adaptation plan, it provides effective
adaptation in terms of reducing impacts.

m

Flexibility and
Robustness to
uncertainty

These measures are expected to be effective

under different (and changing) climate
scenarios and different socio-economic
scenarios.

D

ther

Side effects | No regret These measures do not yet contribute to 8
more integrated climate adaptation
management.

Win-win These measures aim to reduce the damag
from extreme rain events. Society wins.

Spill-over These measures do not negatively affect o

effects sectors or agents in terms of their adaptive
capacity.

Efficiency/ | Low-regret The benefits from these measures are

costs and expected to be relatively high to the costs,

benefits over time.

Procedural | Equity and Residents of the city are expected to win in

aspects and | legitimacy the longer term.

framework

conditions | Feasibility of Implementation of these measuresiireg
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Criterion Indicators/sub- | Text
criteria
for decision- | implementation| the council to consult on the measuth
making affected parties. But the impacts of the severe
rain events (floods) meant that the demand
the Council to “do something” was clear.
Assessment of | There are no known negative side effects for
impacts and these measures. There were no relevant gr
alternatives cost-effective alternative measures.
Monitoring and | There are not yet any monitoring and/or
evaluation evaluation procedures in place for these
measures. An assessment is likely in the
future — following the next severe flood event.
Transferability | These measures are not relateldemational
/ regional legislative context. They are
relatively standard for many LGs. They
require little preparation or expertise in
development and consultation. They are npt
demanding in procedures or mandates.
Lessons (linked to These measures were developed to reduce the
learnt transferability) | damaging impacts of floods following

extreme rain events. It was obvious that these

measures would lead to cost increases for
building developers but these additional costs
were considered acceptable to stakeholders.

A history of damage from extreme rain events
was the main driver for these measures. The
appropriate implementation solution was
considered to be the introduction of changes
to the building regulations.

Measure ID: Bo-2
Name of measure: Water conservation measures
Applied in: Bologna (IT)

Description:

Water conservation measures were included in thelnglding codes approved
in 2009. There are multiple components to thissuea

* Requirement for use of water-efficient technologasd devices in new

houses
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Requirement for rainwater collection systems far insgardens and pools.
Encouraging installation of separate piping systdarstoilet flushing in

preparation for installation of future grey watetlection systems (but grey
water collection and storage systems are not ywboapd).

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation These measures are to reduce impacts fro

of adaptation

function

extreme drought events. While not part of &
adaptation plan, they provide effective
adaptation in terms of reducing drought
impacts.

M
N

Flexibility and
Robustness to
uncertainty

These measures will be effective under
different (and changing) climate scenarios
different socio-economic scenarios.
However, they may be insufficient to reduc
the need for more water storage or further
conservation measures.

and

D

)

ther

Side effects | No regret These measures will become a small
component to a more integrated climate
adaptation plan.

Win-win These measures aim to reduce the need fc
more water storage, and are more cost
effective than new storage. Society wins.

Spill-over These measures do not negatively affect o

effects sectors or agents in terms of their adaptive
capacity.

Efficiency/ | Low-regret For the city these measures are expégcted

costs and have relatively high benefits relative to the

benefits COSts.

Procedural | Equity and Residents of the city are expected to win in

aspects and | legitimacy the longer term.

framework

conditions | Feasibility of | Implementation of these measures requiret

for decision- | implementation| the council to consult on the measure with

making affected parties. But the impacts of summe

droughts meant that there was a demand f
the Council to “do something”.

Assessment of
impacts and

alternatives

There are no negative side effects for the
measures implemented so far.

Possible negative implications from the
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Criterion

Indicators/sub-
criteria

Text

collection and storage of grey water are sti
being considered, and this measure has ng
yet been approved.

)t

Monitoring and
evaluation

There are not yet any monitoring and/or
evaluation procedures in place for these
measures.

Transferability

These measures are not relateldemational
/ regional legislative context, and are
relatively standard for many LGs. They
require little preparation or expertise in
development and consultation. They are
copied from other local governments, and 4
not demanding in procedures or mandates

Are

Lessons
learnt

(linked to
transferability)

These measures were developed to reducs
damaging impacts of extreme drought ever
It was obvious that these measures would
to cost increases for building developers bt
these additional costs were considered
acceptable to all stakeholders.

A history of water shortage from droughts
was the main driver for these measures. T
appropriate implementation solution was
considered to be the introduction of change
to the building regulations.

> the
Its.

ead
it

he

2S

Measure ID: Bo-3
Name of measure: Measures to improve the urban miorclimate
Applied in: Bologna (IT)

Description: The new (2009) building regulations included a beam of
measures that will help improve the micro-climateareas of the city. Two of
the most significant aspects were requirementadimde many plants (selected
species) outside new building developments, andhiese new buildings to use
light colours on the roof to help reduce urban hglahd impacts. The building
regulations introduced the concept of a “Buildingphct Index” that allows

developers a lot of choice as to how they achikeedesired results.
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Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness | Adaptation * Reduce risk and sensitivity
of adaptation | function « This measure will help provide some
adaptation protection in terms of
reducing impacts from urban heat
islands in the city.
Flexibility and | This measure should remain effective

Robustness to
uncertainty

under different (or changing) climate
scenarios and different socio-economic
scenarios.

Side effects

No regret

This measure does not contribute
significantly to a more integrated climaté
adaptation programme.

U

Win-win

This measure should be considered a
small element that will help deliver a
more sustainable drhealthy place to live
There are a few synergies with mitigatic
in that the amount of cooling needed is
reduced, while still offering an improved
life style with fewer GHG emissions.

n,

Spill-over
effects

The measure does not negatively affect
other sectors or agents in terms of their
adaptive capacity, nor does it negatively
affect other social, environmental or
economic objectives.

~

Efficiency/
costs and
benefits

Low-regret

Over time the benefits from this measu
will be high relative to the costs.

Procedural
aspects and
framework
conditions for
decision-
making

Equity and
legitimacy

The Building Impact Index was develop
based on solid science (using the local
university skills) and was consulted on

with architects and engineers along with
the other aspects of the new building ca
It was accepted as a suitable measure 1
implementation via the Building Code.

|
de.
or

Feasibility of
implementation

This measure is clearly working in other
cities, but there have been two main
barriers to the implementation in Bologn
» Firstly there has been objection that

a.

developers should not the only ones
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Criterion

Indicators/sub-
criteria

Text

who support the cost of this measure

even though the calculations allow
users a wide range of options for
achieving the desired outcomes.

» Secondly, although this calculation
method was copied from a similar
measure implemented at another city
(Bolzano?) complaints have been
received that the Building Impact
Index calculation formula is too
complex to implement for some
“technicians” (architects and
engineers).

Assessment of

The above aspects of the measure are

impacts and being assessed.

alternatives

Monitoring and | Monitoring and evaluation is still in
evaluation progress.

Transferability

The measures appear to be simple to
transfer to other local governments.
However, transferability needs to be
reassessed when the tool is in full
operation and has been evaluated.

Lessons learnt

(linked to

transferability)

Not yet.

~

still

Measure ID: Bu-1
Name of measure: Heat Alert System
Applied in: Budapest (HU)

Description: The HAS in the city of Budapest is integrated itlie national

Heat Alert System and the European one, and has tevels. The Heat Alert
was declared for the first time in Budapest in ROY7. In Budapest under the
Heat Alert of second and third level special actobens are developed for the
organizations involved. For instance, health iosbnhs get ready for the
increased number of patients with heart ailments vwomen giving premature
births, the ambulance service increases the nuofbe&ars on duty for one shift
by approximately one third, mass media distribaferimation on the Heat Alert
within the blocks of news and produce special becaatk/articles on how to
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protect yourself and the other people around, theicipality provides some
extra communal services.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation This measure seeks:

of adaptation

function

* To increase the resilience of the
population towards the unfavourable
outdoor conditions threatening health
(heat waves, extreme events, smog);

* To increase the awareness of the
population about the adverse health
effects of the extreme events and
individual measures to lessen their imp:

ACt.

Robustness to
uncertainty

This is a no-regret key measure. Under
climate scenario, the heat alert system
worthwhile developing in any region whe
the heat wave problem already exists.
Budapest the spells of hot weather have k
observed regularly since the year 1871 w

regular meteorological observations began.

any
IS
re
In
een
hen

Flexibility

The system can be easily modified
accordance with the existing challenges.

n

Side-effects

No regret

The measure contributes to the improveér

of productivity in all sectors due to few
sick leave days (for employees and tf
children) and lessens the burden on
national social security system

men
er
eir
the

Win-win (or
win-lose)?

The measure entails side benefits for ot

social, environmental or econon
objectives, especially when it is coupled w
the traffic restrictions:
* Increased efficiency of publ
transportation;
* |Improved air quality in the city;

her
ic
ith

Spill-over
effects

No spill-over effects

Efficiency/
costs and
benefits

Low-regret

It is rather difficult to assess the idea
losses because of health problems. Howe
the avoided losses outweigh the costs of

ver,
the

activities carried out.
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Criterion Indicators/sub- | Text

criteria
Framework | Equity and All the population groups benefit from the
conditions | legitimacy measure, especially vulnerable ones.
for decision- | Feasibility of What barriers are there to implementation?
making implementation |« Financial (it was more like a challenge

rather than a barrier)
» Social (psychology of denial)
Monitoring and | The dynamics of excess mortality rate| It
Evaluation should be negative.
The heat waves provoke complications with
people with heart and respiratory diseases
and lead to excess mortality. The measures
carried out during Heat Alerts should
decrease the level of excess mortality.
Alternatives None
Transferability | The systems of environmental algheat,
UVA, and smog) are transferable at low
costs. The major success factors are strong
political will and stakeholders’ cooperatign,
l.e. the willingness to develop the protocpls
of actions for all the organisations involved
as well as the willingness of these
organisations to follow the protocols.
Therefore, this is mainly an institutional
challenge. The activities described in the
protocols can be modified in accordance with
the local conditions.
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Measure ID: Bu-2
Name of measure: Traffic restrictions during the Snog Alert days
Applied in: Budapest (HU)

Description: The traffic restrictions during the Smog Alert dayevided that
vehicles whose license plates ended in an even euoduld be used only on
even dates of the month and vehicles with odd nusnbaly on odd dates.
Public transport vehicles (including taxis), polieanbulance and fire services
and vehicles of the diplomatic corps are exempinfrthe restrictions. In
Budapest the Smog Alert does not necessarily quores with the Heat Alert
However, air quality decreases during times of tembperatures because the
heat and sunlight essentially cook the air alony &il the chemical compounds
lingering within it. This makes breathing difficulbr those who already have
respiratory ailments or heart problems.

Applicability Check:

Criterion Indicators/sub- Text
criteria
Effectiveness | Adaptation This measure seeks:
of adaptation | function » To decrease the impact on human

health of the harmful air pollutants.
This impact is exacerbated by the
high temperatures;

* To increase the resilience of the
population towards the unfavourabl
outdoor conditions threatening health
(heat waves, extreme events, smog);

* To decrease the additional urban
heating from transport.

(4%

N—r

Robustness to

This is a no-regret key measure for

the

uncertainty indirect impact of climate change
Flexibility The system can be easily modified|in
accordance with the existing challenges.
Side effects No regret The measure contributes to [the
improvement of productivity in all
sectors due to fewer sick leave days (for

employees and their
lessens the burden on the national sd
security system

children) and

cial

Win-win (or win-
lose)?

The measure entails side benefits

for

other social, environmental or econor

nic
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Criterion Indicators/sub- Text
criteria
objectives, especially when it is coupl
with the traffic restrictions:
* Increased efficiency of publ
transport;
* |Improved air quality in the city;
Spill-over effects | Social tension and disapprovabnf
public forced to commute for the lof
hours via public transport
Efficiency/ Low-regret It is rather difficult to assess the ideal
costs and losses because of health proble
benefits However, the avoided losses outwe
the costs of carrying out the activities.
Framework Equity and All the population groups benefit fro
conditions for | legitimacy the measure, especially vulnerable onq
decision- Feasibility of What barriers are there
making implementation | implementation?

» Lack of cooperation from the public
» Lack of enforcement from the loc
police force
 Lack of public awareness of ti
necessity for the measure

ed

ms.
gh

m
eS.
to

al

ne

Monitoring and

The dynamics of excess mortality rate.

It

NS
d
’ess
ut
the

Evaluation should be negative.
The heat waves provoke complicatic
with the people with heart ar
respiratory diseases and lead for exd
mortality. The measures carried ¢
during Heat Alerts should decrease
excess mortality.

Alternatives None

Transferability

The measure can be transferablevat
costs. The necessary elements
successful implementation are ga@
work by local public transport, stri
enforcement of the restriction, and
public awareness campaign explain
the necessity for this measure. .

for
od
Ct

ng
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Measure ID: C-1
Name of measure: Expansion of sewer {istage of the measure) and set up
of SUDS (SUstainable Drainage Systems): reservoits store rain and

wastewater, green roofs, “green and blue” elemenia the city (2" stage).
Applied in: Copenhagen (DK)

Description: The measure focuses on reducing Combined Sewefl@ve and
on reusing rainwater as a resource, mainly forelgganal purposes.

Applicability Check:

Criterion

Indicators/sub-
criteria

Text

Effectiveness
of adaptation

Adaptation
function

The measure is undertaken to reduce
rainwater to cause CSO (combined se
overflows) fulfilling the objectives of the

Water Framework Directive. As well as

their remedial function in connection

with climate change adaptation, the blie

the
wer

\U

and green elements also add visual value

to the city and highly contribute to the
protection of soil and green spaces an
the conservation of biodiversity.

d to

Flexibility and
Robustness to
uncertainty

The measure aims to work under
different climate scenarios and is

planned to be flexible and adaptable tg

changing environmental conditions.

Side effects

No regret

The measures foster more integrated
climate adaptation and have the poten
to bring further environmental (e.g.

conservation of green areas and fauna

and flora, with related increased quality
of life) and economic benefits (e.g.
tourism and leisure activities).

tial

~

Win-win

Establishing a green structure in the ci

will improve access to green areas and

ty

will help to offset heat waves and absarb

rainwater. Part of the green structure will
also be establishing pocket parks, which

are small parks which have a cooling
effect on the city and where water
features can be built to retain some
rainwater. Green roofs, for example, a
already becoming a part of the

(5
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Criterion

Indicators/sub-
criteria

Text

municipality’s base plan. They are able

14

to absorb a large amount of the rainwater

which would otherwise end up in the

sewers and they also have a number of

other advantages: they reduce the

temperature in the city, create a better
indoor climate, provide a living habitat
to plants and animals as well as offerin
additional green recreational spaces
where people can spend time in the cit

g

Y.

Spill-over effects

It is unlikely that the measuvesuld
negatively affect other sectors or agen
in terms of their adaptive capacity, or
that they would exacerbate other
environmental pressures.

IS

Efficiency/
costs and
benefits

Low-regret

It is likely that the benefits in thenlp
term will outweigh the costs of
implementation, which have so far
reached EUR 140 million. The future
actions in SUDS’ costs are not include

in this amount; they will be two or three

times more than this amount and

represented mainly by taxes, subsidies

and grants.

While it will be fairly easy to estimate
the direct benefits (e.g. decrease of th
costs of wastewater treatment, genera
saving of water costs by reusing
rainwater as service water, for exampl
for flushing and cleaning purposes), it
will be harder to estimate the more
indirect ones (e.g. the capacity of gree
roofs to help cool down the temperatur
during summer and to act as heat
insulator in winter, providing therefore
energy cost savings; the protection of
urban biodiversity; an increased quality
of life; economic benefits deriving from
an expanding tourism.

Procedural
aspects

Feasibility of
implementation

There are two major barriers.

| >4

D

e

D

e

- technological: the cleaning of runoff
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Criterion

Indicators/sub-
criteria

Text

from roads (highly polluted by oll,
petrol, copper, rubber) requires high
expertise and costs, to come up with
efficient methods to treat water (e.g.
constructed wetlands);

- legislative: these depend highly on th
municipality’s ability to make demands
on individuals (private citizens and
businesses) by regulatory instruments
and, when possible, providing guidelin
for voluntary implementation.

e

D

S

Monitoring and
evaluation

The monitoring and evaluation
procedures are yet to be decided and

confirmed (by the end of the year). The

Technical and Environmental
Administration foresees that the plan,
characterised by several years of
implementation, will go under a review
procedure every 4 years.

|1 =4

Transferability

The numerous past and ongoing
experiences with SUDS in Europe
demonstrate the high potential of
transferability of the above mentioned
measures. This does not mean, of cou

that these instruments do not require an

extensive preparation, expertise or a
legislative and cultural context keen or
adopting innovative solutions.

The transfer of the measures in certair]
areas of the world, such as Africa and
South-East Asia - with a completely
different environment concerning
knowledge, local financial and
legislative capacity, and especially
rainfall patterns (e.g. more quantity on
shorter periods) would certainly
represent a bigger challenge.

rse,
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Measure ID: D-1
Name of measure: Energy-efficient air conditioning
Applied in: Dresden (DE)

Description: Dresden uses two possibilities of responding ® iticreased
demand for air conditioning in an energy-efficiaraty: (1) favouring absorption
cooling (which allows to use excess heat from epefficient combined heat
and power generation — CHP) over compression a@dhlvhich mainly uses
electric energy). (2) using district cooling (so, fane area in the inner city).

Applicability Check:

the

Criterion Indicators/sub- | Text
criteria
Effectiveness| Adaptation Reduction of sensitivity against high
of adaptation | function summer temperatures. The measure in
first place responds to the demand for
higher standards of convenience.
However, an increased need for air
conditioning can also be attributed to
hotter summers as a result of climate
change.
Flexibility and The measure is effective already at pres

Robustness to
uncertainty

summer temperatures. The demand for
more convenience can be seen as a sta
trend.

sent

\ble

Side effects

No regret

Air conditioning is requedby private
clients and financed by them to their ow
benefit. Public policy — and money —
comes into play to ensure this demand
met in a climate-friendly way. When

designing funding policies, it is necessary

to ensure that the most climate-friendly
technologies are supported (i.e. to take
into account up-to-date technological
development, innovation potentials and
the full range of alternatives) and that
amounts of funding are not excessive (i
cover incremental costs of the
environmentally-friendlier variant but do
not make air-conditioning cheaper).
Whether a measure is “no regret” is a
complex question that needs to be

n

S

e.

assessed on each specific case.
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Criterion

Indicators/sub-
criteria

Text

Win-win

On balance, absorption cooling has an
advantage over compression cooling sit
it uses excess heat from energy-efficien
CHP.

Similarly, district cooling is (under certa
conditions) more energy-efficient than
local cooling.

Economically, the use of absorption
cooling is more favourable for the utility
than compression cooling because it
enables to extend the use of existing Cl
capacities.

nce

—

n

Spill-over effects

A negative environmental sidieef of
absorption cooling is that more waste h
IS released into the environment (implyi
that more cooling water is needed to
absorb this heat) due to the lower degre
of efficiency in comparison to
compression cooling.

From an economic point of view,
investment cost for absorption cooling i
considerably higher than for compressig
cooling. The absorption variant is not
economically viable without targeted
financial support.

pat
9

—

e

\*2J

N

Efficiency/
costs and
benefits

Low-regret

No quantification available in terms of
CO, abatement costs. In general,
determination of cost-benefit relationshi
requires complex considerations. Whers¢
the utility provides incentives for
investment in absorption cooling (cross:
subsidising), this is subject to its own
business decisions. Distributional
considerations are more affected where
comes to subsidising private air
conditioning installations by public funds
(see also “No regret” criterion).

1Y%

\*2J

Procedural
aspects and
framework
conditions for

Equity and
legitimacy

Mainly determined by business decisior
on the basis of its utility and by its
customers. Other groups are not materi

S

ally

affected by the measure to a significant
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Criterion

Indicators/sub-
criteria

Text

decision-
making

extent. Distributional impacts occur whe
public funding is used (cf. “Low-regret”
criterion).

Feasibility of
implementation

Barriers to implementation:

» Financial: Higher investment costs of

absorption chillers in relation to
compression chillers

» Technical: Absorption cooling only
suited for specific applications (regul
need for air conditioning); overly high
return temperatures where a certain
guantity of absorption chillers is
integrated in the grid

» Social: none

 Institutional: none

* Environmental: Availability of
groundwater for cooling was a limitin
factor in Dresden

Assessment of
impacts and
alternatives

Applicability of absorption cooling,
economic advantages and disadvantag
are assessed on a case-by-case basis f
each investment decision.

Impacts on groundwater (absorption of

re

eS
or

waste heat from the cooling process) were

assessed according to legislative norms
and this limited the application of
absorption cooling in the city centre.

Monitoring and
evaluation

No explicit monitoring and evaluation
procedure but continuous evaluation wif

h

a focus on economic criteria as part of the

normal business process, as well as
revisions of funding criteria (relates to
funding on various levels)

Transferability

Applicability depends on variousdb
factors, e.g. existence of district heating
system, building structure, individual air
conditioning needs

Lessons
learnt

(linked to
transferability)

There is no obvious optimal solution when

aiming for energy-efficient air

conditioning. All technological options
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Criterion

Indicators/sub-
criteria

Text

have their drawbacks on economic as W
as environmental terms and the choice
needs to be made on a case-to-case bdg
taking into account a lot of aspects.
One particular feature of the case also i
the complex interaction of funding and
cross-subsidising schemes, involving
federal-level energy law (CHP feed-in
tariffs), state-level funding for climate-
friendly energy technologies (and therel
also EU funding), tariff design in the
responsibility of the utility as well as
decisions on revenue use made jointly |
the utility and the municipal

ell

SIS

Yy

administration.
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Measure ID: D-2
Name of measure: Near-natural management of rainwat
Applied in: Dresden (DE)
Description: In case of new infrastructure development, theestar, builder

etc. is required to carry out measures enablingl lodiltration, retention or

evaporation of rainwater for this new developmeastaA concept for rainwater
management is drafted by the environmental agen®sden and becomes
legally binding, once it has been integrated in(tegally) binding site plan.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectivenesg Adaptation The measure aims to cope with (intense)

of adaptation

function

precipitation in urban areas and to enhanc

the natural hydrological water balance (an
provides a variety of technological
solutions). As a result, flood risk and impa
of floods are reduced. In addition the leve
groundwater can increase (towards a mor
“natural” level) and water consumption ca
be reduced in the event that retained
rainwater is used for irrigation (in private
gardens) for example.

d

ct
of

-

Flexibility and
Robustness to
uncertainty

The measure is effective already at preser
intense precipitation events.

~—+

Side-effects

No regret

Yes. See responses below.

Win-win

By promoting the natural hydrological
balance, the measure supports the sustain
development of the urban area and thus d¢
with the increased surface runoff resulting
from sealed soils.

The measure contributes to the inhabitants

quality of life as flood risk and the impact @
floods of neighbouring smaller rivers are
reduced.

The measure contributes to regional
economic development as private compan
carry out practical implementation. Assumi
that demand for rainwater management
installation increases due to continuing
number of infrastructure developments ang

able
hals

D

—

ies
ng

p ==

the legal requirement to implement such
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Criterion

Indicators/sub-
criteria

Text

installations, jobs are secured or even new
jobs are created.

Spill-over
effects

No spill-over effects have been identified.

Efficiency/
costs and
benefits

Low-regret

There are low administrative costs Far t
municipality. The investor/builder etc. has
cover the costs for the installation and
benefits from sewage charge savings for
rainwater (because rainwater is being

intercepted). In the ideal case installation ¢

can be amortised. Costs for installation rar
from 1 up to 50€/maccording to the type of
measure/installation.

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

In general, all participants benefit from this
measure, but implementation costs need ftt
covered by the investor. Nevertheless ther
a high level of acceptance with regards to
measure on behalf of the investors. There
several discussion rounds among urban
planning agency, the environmental agenc
and the planning office (representing the
investors’ interests). Further positive side
effects of this measure include: reducing t
surface runoff and storing water in the soil
and accumulating groundwater (to guarant
a certain water quality a biological enlivend
layer is established in the installation). In
addition, there is a reduced sewage chargs
investors; discharged sewage plants and U
of intercepted rain water for private irrigatid
(e.g. garden, meadow etc.). The reduced
flood risk and flood impact of neighbouring
smaller rivers can be seen as the major
distributional impact, benefiting all
surrounding areas and citizens.

Feasibility of
implementation

Barriers to implementation:

» Financial: No

» Technical: No

« Social: No

 Institutional: lack of knowledge of

[0

ost
Ige

D be
eis
this
are

Yy

ee
2d

> for
se

necessary participation and decision-
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Criterion

Indicators/sub-
criteria

Text

making process, responsibilities; missing

regulation to enforce the measure; lack
coordination among authorities at the
municipality Dresden

« Environmental: Natural conditions (in
terms of geological underground)
influence permeability of
soil/lunderground and practical
implementation of the measure.

» Factors or instruments that helped /

enabled the measure to be implemented:

Development of environmental protectic
legislation (referring to water and soll);
strong engagement of environmental
agency Dresden, flood events in 1996 &
2002; availability of technologies and
knowledge

Assessment of
impacts and
alternatives

Measure has been selected due to its
feasibility of implementation, which does n
require high public funding (on behalf of th
Municipality/City Dresden). No potential
negative side effects have been assessed
no alternative measures have been rejecte

Monitoring and
evaluation

There is no explicit monitoring and
evaluation procedure. Once the installatior
has been finished, an acceptance of
construction through the building control
department work takes place. The investor
builder etc. is responsible for the regular
maintenance of the installation.

Transferability

The measure has been already ingaa
in a high number of cities in the western pa
of Germany and there is still a high deman
for integrating such a concept into urban
planning. As there is a wide variety of
installation systems (technological solution
different geographic conditions can be
addressed. Knowledge as well as busines:
focusing on such installations are already
available. The measure is innovative in the

of

|®N

n

\nd

ot
and
d.

art
d

s),

UJ

sense that it is implemented area-wide.
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Criterion

Indicators/sub-
criteria

Text

Lessons
learnt

(linked to
transferability)

Increasing number of flood events as well
the enlargement of sealed soils in urban a
were drivers for introducing a near-natural

binding site plan for new infrastructure
developments. Success factors for the
implementation of this measure include: i)
availability of technological solutions
(enabling infiltration, retention and/or
evaporation of rainwater); the ii) strong
personal involvement of environmental
agency Dresden (giving advice on how to
distribute responsibilities in the
implementation process; developing
guidelines for practical implementation of t
measure and developing the concept for
rainwater management) and iii) the

low for the municipality as the investors is
asked to cover costs of the installation. Th
is a high level of acceptance of all involved
actors.

rainwater management as component of the

as
[eas

he

establishment of respective regulation. Major
argument for the introduction of this measure
(in 2002) was that feasibility costs are quite

Measure ID:

D-3

Name of measure: Designation of a new drinking waterotection area

(Wachwitz)

Applied in: Dresden (DE)

Description: A new drinking water protection area has been gieded to
ensure sufficient drinking water supply for onetlod three existing waterworks
of Dresden. The construction of wells to explo& Hrea’'s water reserves is also
envisaged but this is subject to further develogmém drinking water supply

and demand.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation » (The adaptation function is to expand
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Criterion

Indicators/sub-
criteria

Text

of adaptation

function

sources of drinking water supply in ortter

overcome potential shortages due to 1) low
Elbe tides that restrict the quantity of water

that can be taken as bank filtrate or as
“artificial groundwater” (obtained through
infiltration of Elbe water into the ground),
2) interruptions of water supply from
barrages due to heavy rainfalls

* Thereby the measure serves to enhance
resilience.

Background: Dresden has three waterworks
for drinking water — Tolkewitz (using bank

filtrate from the Elbe river), Hosterwitz (using

bank filtrate and infiltrate — “artificial
groundwater” obtained through infiltration of
river water into the ground — from the Elbe)
and Coschutz (using water from the Weil3eri

river collected through two barrages). The new

drinking water protection area will contribute

to the Tolkewitz waterworks by a mixed supply

of groundwater and bank filtrate. Once regu
water extraction is established, this will enst

that the full capacity of the waterworks can be

utilised even at low tides on the Elbe river.

Flexibility and
Robustness to
uncertainty

ar
re

Designating the drinking water protection area

would have been done anyway as a precaut
However, the construction of wells will only I
economically justified under particular
conditions of both future climate and increas
demand. The measure is flexible in that the
designation as a water protection area does

necessarily result in the construction of wells.

The cost of land acquisition (ca. 100 000 €)
and groundwater monitoring (ca. 20 000

€/year) are also small in relation to investme
costs for construction (ca. 2 mil. €).

Side effects

No regret

The designation of the dnigpkvater
protection area has some environmental co-
benefits. However, side effects (positive as

ion.
e

ed

not

nt

well as negative) are small and there is no
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Criterion

Indicators/sub-
criteria

Text

significant adaptation or sustainable
development effect beyond securing drinking
water supply.

Win-win

* Environmental co-benefits: The measure
preserves the environmental quality of th
area by restricting activities that negative
affect water quality

» Economic co-benefits: A secure drinking
water supply contributes to an environme
conducive to investment

» Social co-benefits: Secure drinking water
supply for the entire population is also a
social objective

D

y

nt

Spill-over
effects

* Environmental: Groundwater extraction
may have negative effects. Monitoring is
up to assess the amount and location of
available groundwater and restrictions ar¢
set to avoid excess exploitation

* Financial / economic: The restrictions on
land use imposed on residents and
businesses may negatively affect them
economically but this is seen as serving

higher-ranking public interest. Furthermor

the current use of the area (predominantl
as a residential area) is such that no
excessive burdens are imposed on land
users in order to achieve the needed
protection status.

set

D

<<

Efficiency/
costs and
benefits

Low-regret

The benefits of the measure, as walisdsil|
implementation, depend on further climatic &
well as socio-economic development.

S

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

The measure does not particularly affect

disadvantaged parts of the population. It

benefits the population at large (potentially,
those receiving water through public supply)
well as industry. It imposes certain burdens
but not excessive ones — on the residents of
area. In cases where acquisition of land by t
waterworks is needed but land owners are n

Il
as

o)

the
he
ot

willing to sell their land, the law allows for
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Criterion

Indicators/sub-
criteria

Text

expropriation (with compensation).

In an analogous way to major construction
activities, mandatory public participation
procedures are in place to ensure adequate
consideration of the interests of those affect
by the measure.

(9%
o

Feasibility of
implementation

Barriers to implementation:
» Financial / economic: The construction of
wells is associated with considerable
investment cost and will only be done if
there proves to be a need for it (see also

“Flexibility and Robustness to
uncertainty”).

» Technical: none

» Social: The protection status of the area
restricts two types of activities: 1) water
extraction for private purposes; 2) activiti¢
that negatively affect water quality (e.g.
using fertilisers; polluting industries). This
creates a potential for conflicts which is
addressed by the mandatory public
participation procedures as well as, more
generally, by DREWAG’s communication
efforts.

» Legal/ Institutional: According to law, ther
are relatively tight time frames between
securing a drinking water protection area
and starting the actual use for groundwat
extraction. Taking into account possible

competing interests in land and water use

the right to use water resources may exp
if usage is not established. The groundwz
monitoring activities currently conducted
the territory, as a preparation activity, allg
for extending the period between area
designation and its actual use.

« Environmental: none

e

er

| =4

re
ater
DN
w

Assessment of
impacts and
alternatives

Aside from taking no measure to expand wa
supply, there are two alternatives to the
measure described: 1) extend the capacity ¢

ter

f

the existing water treatment plant of the
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Criterion Indicators/sub- | Text
criteria

Hosterwitz waterworks; 2) extend the water
transport capacity from the Coschiitz
waterworks. The main advantage of the
measure over these alternatives is that it
increases resilience as it offers a diversification
of drinking water sources. (See also
“packground” under “Adaptation function”
above.)

Monitoring and | There is no explicit monitoring of the measure
evaluation as such. However, its further implementation
(i.e. construction of wells and extraction of
groundwater) depends on business decisions
which are informed by an assessment of
changes in climate conditions and water
demand. Groundwater monitoring is an integral
part of the measure.

Transferability | The designation of the water pratecarea in
Wachwitz was relatively straightforward in
part because no major restrictions on current
land use were required. However, establishing
water protection areas can also be associatéd
with conflicts. The earlier the potential areas of
water supply are identified, the easier potential
conflicts can be avoided. This is because
protection can be established before significant
pressure for land development occurs which
was not expected in the present case). The need
and potential for securing additional areas for
water supply obviously depend on local
conditions, including climatic and topographic
factors, land use patterns as well as water
demand.

In order to ensure sustainability of water
supply, it is also important to conduct effective
resource monitoring and restrict the amount|of
water that can be extracted.

Lessons (linked to
learnt transferability)
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Measure ID:

Ha-1

Name of measure: RISA Project (RegenlinfraStrukturAmpassung):
Infrastructural Adaptation for Rainwater Management
Applied in: Hamburg (DE)

Description: RISA develops responses to avoid flooding of basgsestreets
and properties and water overloading through meimg drainage and
improving water protection and inland floods proitme. It further seeks to
integrate water management measures into plannimgy @ adapt the
institutional setting. Results will contribute twet"Rainwater structural plan”.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The main objective is to sensibilise relevant

of adaptation

function

actors from administrations, ministries,
authorities etc. in the area of water
management in order to show the deficits a
regards, for example, sanitation issues in
planning process or legal changes in
administration. (Corresponds to “raise
awareness and improve the information basg
and reduce risk and sensitivity”)

1

Flexibility and
Robustness to
uncertainty

Not applicable. (Measure is a steering and
informative instrument that will ideally result
in regulatory and planning instruments.)

Side-effects

No regret

Yes. See responses below.

Win-win

Positive and win-win effects occur, in eate

measure results in legally binding instruments

(e.g. such as integration of rainwater

management in urban and regional planning).

Positive effects would entail conservation of
biological diversity, maintained quality of life
social objectives (because more areas are b
kept open) and cost-effective solutions (as f
example near-natural rainwater managemer
a cost-effective measure compared to huge
flooding constructions).

N

/
eing
DI

It is

Spill-over
effects

No spill-over effects have been identified.

Efficiency/

Low-regret

costs and

It is too early to assess the cost-beratio as

the measure has recently been implementec
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Criterion

Indicators/sub-
criteria

Text

benefits

and represents most of all an opportdaity
municipal joint planning, for example, in
rainwater management. Assuming the meas
results in legally binding instruments, cost-

effective measures can be implemented (e.g.

near-natural rainwater management instead
huge flooding constructions).

Currently, the City of Hamburg is financing t
project (public funding), which enhances the

willingness of different working groups at the

ministry to cooperate.

ure

of

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

At this stage the City of Hamburg or

respectively relevant stakeholders such as t
different working groups at the ministry (that
are linked to rainwater issues and cross-cutt
iIssues) benefit from joint planning processes

rainwater management is of joint importance

and requires a common understanding as w,
as integration of different aspects into an

ne

ing
5 as

ell

overall management approach. Joint meetings

aim to identify links between different sector
and working groups as well as deficits in
current planning/administrative processes.

Positive and win-win effects occur, in case t

S

ne

measure results in legally binding instruments.

Main effects are the reduced surface runoff
storing of water in the soil and accumulating
ground water. Moreover, there is a reduced
flood risk and flood impact of neighbouring
smaller rivers (that would certainly benefit al
surrounding areas and citizens.)

Positive side-effects of this measure include
conservation of biological diversity, improve(
quality of life / social objectives (because mg
areas are being kept open and not built) ang
cost savings (by promoting cost-effective

and

|-

re

measures).
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Criterion

Indicators/sub-
criteria

Text

Feasibility of
implementation

Barriers to implementation:

e Financial: Yes

» Technical: Yes

« Social: No

 Institutional: Differing perceptions/ideas
among working groups and administratio
lack of responsibilities (dealing with
rainwater management); lack of regulatio
(as regards rainwater management)

* Environmental: No

» Factors or instruments that helped / enab
the measure to be implemented: strong
personal engagement of HAMBURG
WASSER,; financing provided by the City
of Hamburg

ns

led

Assessment of
impacts and
alternatives

The measures should be rather seen as an

opportunity for joint planning as, for example

rainwater management is a municipal joint
task. Furthermore, the measure can be

described as both a technical and political
project. No potential negative side effects ha
been assessed and no alternative measureg
been rejected.

\ve
. have

Monitoring and
evaluation

Monitoring must be discussed.

Transferability

Rainwater management is a conoaral
urban areas facing an increasing in sealing ¢
areas and surface.

(Integration of rainwater management into

urban planning is already taken place in a high

number of cities in Germany).

As regards the City of Hamburg the measurt
can be seen as innovative in the sense that
different stakeholder and interest groups of {
environmental ministry and administration a
working together on one (new) issue.

Lessons
learnt

(linked to
transferability)

Increasing soil sealing results in increased
rainwater runoff/amount exceeding drainage

D

he
‘e

channel capacity. Moreover, consequences
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Criterion Indicators/sub- | Text
criteria

climate change might result in a changed
assessment basis.

These factors as well as the fact that there i
responsible authority and regulations coping
with rainwater management are the reasons
why the RISA project has been developed and
implemented.

1°Z)
>
o

Success factors for the implementation of this
measure include: i) financing provided by thg
City of Hamburg and establishment of the
RISA project (that highlight the fact that
rainwater management is a common joint task);
i) strong personal engagement of HAMBURG
WASSER; iii) integration of private sector-
related issues.

D

Measure ID: He-1

Name of measure: Development of climate change segios for the
Helsinki Metropolitan Area

Applied in: Helsinki Metropolitan Area (FI)

Description:

Finnish Meteorological Institute (FMI), contracteg HSY HRESA within the
BaltCICA project, has developed climate change a&ges for Helsinki
Metropolitan Area. The projections were based om WRCC scenarios and
adapted using LCLIP (Local Climate Impacts Profit®thod, developed by the
UK Climate Impacts Programme. The scenarios wilveseas a basis for the
Helsinki Metropolitan Area Adaptation Strategy.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation Climate scenarios were elaborated as a part of
of adaptation function baseline review & vulnerability assessmera
for the development of Helsinki Metropolitan

Area Climate Adaptation Strategy.

Flexibility and | The scenarios are based only on climate
Robustness to | change projections and do not include
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Criterion

Indicators/sub-
criteria

Text

uncertainty

different alternatives of socio-economi
development of the Helsinki Metropolitan
Area.

Side-effects

No regret

Climate scenarios development is an
important step in preparing overall adaptati
strategy that would ensure integrated clima
adaptation management. In terms of econg
benefits, better data enabled better, more ¢
effective planning.

Example: Helsinki, as a coastal city, is very
concerned about sea level rise. The nation
estimates, dating from 1999, had to be
corrected, following the calculations made
the FMI. Current estimates are slightly less
optimistic and therefore construction
regulations on old harbour areas have to b
stricter. It is cheaper to take it into account
now, at the construction stage, than to
refurbish the buildings at a later stage.

on
e

mic
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Win-win

The information obtained has already piav¢
useful in improving spatial planning and
urban development, in particular measures
concerning water management and drainag
road maintenance, public transport and pul
health. Through improved planning, it will
contribute to inhabitants’ quality of life and
enhance administrative efficiency. A
systematic review of other municipal
strategies from adaptation perspective is ta
undertaken, based on the data included in
scenarios.

The economic results are still to come (with
the adaptation strategy to be adopted in 20
but there are already some emerging busin
opportunities, e.g. companies developing

early warning systems for emergencies, to

D

je,
vlic

the

|
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ess

be

sold to municipalities.
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Criterion

Indicators/sub-
criteria

Text

The changes introduced on the basis of
scenarios support also mitigation objective:
e.g. changes in the building code promoting
resilience and low emission standards.

Q2 U)

Spill-over
effects

No negative effects recognised so far, the
impact on other social, environmental or
economic objectives can be analysed only

when the adaptation measures are defined.

Efficiency/
costs and
benefits

Low-regret

The benefits are rated as very high,pamed
to moderate cost of the study (“it was chea
than we expected”).

per

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

It was the city administration which decidec
to strengthen its adaptation activities and
therefore joined the BaltCICA project.
However, the obligation to prepare an
Adaptation Strategy for the Metropolitan Ar
by 2011 was decided by the Board of Helsi
Region Environmental Services Authority,
with the approval of the Mitigation Strategy
in 2007. At this stage, only the city and
regional administration are involved but ma
stakeholder involvement is planned for the
next steps.

!

ea
nki

Feasibility of
implementation

Technical barrier - problems with data
collection (e.qg. for rainfall statistics, the dat
available is the average rainfall, which does
not allow for monitoring extreme weather
events)

Another issue mentioned was that some of
departments of the city administration were
not fully satisfied with the projections
provided, expecting more certainty and
detailed information (which is obviously not
possible, due to availability of data and

V)

the

changing climate conditions). It could be
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Criterion

Indicators/sub-
criteria

Text

difficult to get their commitment if a similar
exercise is to be undertaken in the near fut
(“come back with this issue in 20 years”).

The development of scenarios was made
easier thanks to both city and metropolitan

area being involved in the BaltCICA project.

Apart from the funding, the project
contributed necessary expertise, possibility
exchange experiences with other cities ang
ambitious timeline.

ure

to

Assessment of
impacts and
alternatives

Not applicable in the case of scenarios,
potential negative impacts can be analyseg
only when the adaptation measures are
defined.

Monitoring and
evaluation

There is no formal monitoring or evaluati
defined but it is understood that the scena
will be updated, when there is more and be
data available.

rios
tter

Transferability

Nordic local governments are tredhially
strong so there is no deficit of decision-
making power. The case of Helsinki is
exceptional in Finland because it is the onl
big urban area in the country and therefore
national guidance is usually difficult to appl

For this reason, it is very helpful for Helsink

to exchange experiences with other Europé
cities, e.g. Hamburg which is also a big,
coastal city and participates in the BaltCIC/
project.

The scenarios are of course adapted to the
local context but the methodology used (IP
projections, LCLIP tool) can be applied
elsewhere in Europe. The whole process t¢
around 5-6 months, used already existing ¢
(collected from the departments) and was

eain

CcC

ok
lata

fully funded from the project budget.
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Criterion

Indicators/sub-
criteria

Text

Lessons
learnt

(linked to
transferability)

The scenarios have been developed as pa
the BaltCICA project in which both the
Helsinki Metropolitan Area and the City of
Helsinki take part. The scenarios will feed
into Climate Adaptation Strategy for the
metropolitan area, to be adopted by 2011
(following the decision taken at the time of
adopting the Climate Mitigation Strategy). (
the basis of the strategy, the local
governments within the metropolitan area V
define their own action plans and adaptatig
measures.

The city administration is very satisfied wit
the process, both in terms of cost-
effectiveness (good value for money) and
relevance (data already used by the
administration to improve service delivery).

rt of
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Measure ID:

Lo-1

Name of measure: To retrofit up to 1.2m homes by 2® to improve the
water and energy efficiency of London homes
Applied in: London (UK)

Description: Water and energy saving measures such as shaowerstiand
different shower heads will be implemented. Assessall also leave home
owners with information on the urban heat islandeaf flooding and

overheating.

Applicability Check:

Criterion Indicators/sub- | Text

criteria
Effectiveness Adaptation  The measure aims to reduce vulnerabilit
of adaptation function to drought and to improve water

efficiency.

y

* |t aims to reduce vulnerability to drought

and to some extent flood risks. Assesscgs

will provide advice to those people livin
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Criterion

Indicators/sub-
criteria

Text

in a flood risk zone.

Flexibility and
Robustness to
uncertainty

The measure aims to improve water
efficiency and reduce vulnerability to
drought. If climate and socio-economic
scenarios changed, the measure would stil
effective as it helps reduce energy bills,
greenhouse gas emissions and promotes V
savings — actions that should be taken
regardless of climate change.

be

vater

Side effects

No regret

The measure addresses the existing pnsb
of high energy consumption and carbon
footprints as well as high energy bills.

e

Win-win

It has positive side effects on climateange

mitigation (reducing energy bills and carbo
footprints). It also reduces water consumpt
and provides personal economic savings fd
householders. It also addresses quality of |
objectives. For example, if people are awat
of how to keep cool in hot spells, this will
have positive benefits. Similarly, if people &
aware of a vulnerable or elderly neighbour

they will be more aware of how they can he

them.

R
on
g
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e

\re

o

Spill-over
effects

No negative side effects. The only minor
negative side effect would be a potential
increase in the use of electric fans, which
could increase greenhouse gas emissions.

Efficiency/
costs and
benefits

Low-regret

The cost of the measure is £500 milbor it
is hard to quantify the cost of the benefits
this early stage. As an estimate, the cos
water and energy savings in 1.2 milli
homes will provide significant cost benefits

The measure will be funded by the public
the early stages and it is hoped that pri\
investors will be drawn upon in the middle
late stages of the project.

It is unlikely that the measure will have
adverse impacts on other policy goals.
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Criterion Indicators/sub- | Text
criteria
Procedural | Equity and Nobody will lose from this measure.
aspects and | legitimacy
framework In addition to the lead administrative bodies
conditions (Greater London Authority, London
for decision- Development Agency, London Collaborativ
making London Boroughs and Councils, Energy
Saving Trust), utilities companies were
involved in the development of the measurs
Once implementation of the measure is full
underway, energy and water companies wi
be involved.
The measure will benefit vulnerable groups
the most, particularly elderly and less weal
householders.
Feasibility of | At this early stage, there appear to be no

implementation

institutional or technological barriers: the
technology is already proven.

In terms of societal barriers, this is a posit

ive

scheme and there has been no opposition.

Some people might have a limit
understanding of the benefits of the sche
and might be sceptical but on the whole th
has been no opposition.

There are still some unanswered questions
but these are not barriers. For instance, ho
easy will it be to implement the measure in
rented flats? Possible obstacles include
getting hold of the landlord and deciding
where the scheme will be best rolled out.
Other questions still to answer include is it
most cost effective to spend money
implementing two measures in lots of home
or ten measures in fewer homes?

od
me
ere

W

2S

Assessment of
impacts and
alternatives

When selecting and designing the measure

the following factors were taken into
consideration:
* Urgency

* Positive side effects
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Criterion

Indicators/sub-
criteria

Text

» Absence of negative side effects
» Cost benefit ratio

» Feasibility of implementation

* Funding opportunities

The measure has no negative side effects

was chosen as an effective way to improve
water efficiency and reduce vulnerability to
drought.

and

Monitoring and
evaluation

The project team will look at cost savings @
water savings to get an idea of the suct
rate and find out how many homes h:
successfully been reached.

Pilot tests are ongoing and assessors are |
asked what they think of the advice they
giving. This feedback will be used to evalu
the scheme.

It is too early to report on the success of th
scheme so far, however simply by engagin
with people and raising awareness gives a

idea of how successful the measure will be.

The process has worked well so far.

and
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Transferability

The measure can be applied in acyes
context as it provides benefits to the
widespread problems of water resource
efficiency in relation to increasing drought,
well as helping to reduce greenhouse gas
emissions. The benefits experienced will b¢

direct to householders thus levels of uptake

should be high.

The measure can be applied within any
regional legislative context or governance

structure, providing the funding is available,

The cost to retrofit 1.2 million homes in
London is £500 million; however a smaller
scheme could be rolled out in towns and
villages. It will be important to consider

as

1174

|1 =4

economies of scale to ensure the cost does

5 Not
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Criterion

Indicators/sub-
criteria

Text

entirely outweigh the benefits. The

technology must also be available before the

measure can be transferred.

The measure is very innovative. It requires
understanding of water and energy saving

an

technologies which is provided by the Energy

Saving Trust and utilities companies. This
could be a limiting factor in its roll-out.

A scheme of this magnitude also requires
political backing and commitment. Howeve
there is no need for specific procedures in
legislation, although this might encourage
more widespread roll-out of such schemes

Lessons
learnt

(linked to
transferability)

The measure was developed in order to raise
awareness of and improve the information

base on energy and water efficiency, as
as to reduce the risk and sensitivity
Londoners to increasing drought.

The measure has political backing &
commitment which will ensure the success
its implementation and delivery.

Public money is being made available for
implementation of the measure and ot
grants may become available during Ig
stages. It is also hoped that private inves
will help fund the middle to late stages of 1
project.

wvell
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Measure ID: Lo-2
Name of measure: London Urban Greening Programme
Applied in: London (UK)

Description: A number of measures make up the urban greeniogrgammes
efforts to make London a greener city:
* The Mayor has set a target of increasing greeercovinner London by 5%
by 2030 and an additional 5% by 2050.
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» To extend the Green Grid across London. [N.B. @®gd aims to provide a

green infrastructure network for London which erdemnthe functionality of the
existing green space network. Climate change atiaptis one of the objectives
of Green Grid].
« Implement a portfolio of actions to install 20000 of green roofs by 2012.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation One of the key objectives of the London

of adaptation

function

Urban Greening programme is to reduce
the risk and sensitivity of people, propert
and nature to the urban heat island effec
and surface water flooding.

The measure aims to address the adapta
challenges of river floods, intense
precipitation, drainage and flash flooding
heat waves and urban heat island effect,
increased health and disease and
biodiversity loss.

ation

Flexibility and
Robustness to
uncertainty

An urban greening programme has
standalone benefits, so even if climate
scenarios and socio-economic scenarios
change, increased green space will still &
effective.

e

Side effects

No regret

The measure contributes to a more
integrated climate adaptation manageme
and bring benefits in terms of also
alleviating already existing problems
(social, environmental and/or economic),
See responses below.

Nt

Win-win

The programme has numerous side ben
including conservation of biodiversity anc
improving air quality, which enhance
guality of life at the neighbourhood level.
The programme also has the potential to
improve public health and some element
of the programme are designed to meet
social objectives, such as reducing curre
areas of deficiency for access to nature.
particular, street tree planting has been

ofits
)

S
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Criterion

Indicators/sub-
criteria

Text

prioritised according to the coincidence ¢
areas with lowest street tree density; are
of multiple deprivation; poor air and nois¢
guality; and, areas of deficiency for acce
to nature.

Climate change mitigation: Extensive treg
planting can make a small contribution
carbon sequestration; also possibility
use of trees as carbon neutral fuel sot
for combined heat and power etc. Gr¢
roofs can provide additional insulatig
thereby reducing energy usage.
Conservation of biological diversity:
Habitat creation through woodlar
creation; and improvement/linking
existing green space

Other environmental objectives:
Increasing vegetation cover (especially
trees) can help improve air quality.
Economic objectives:Increased green
cover can have important economic
benefits for both residents and businesse
in terms of increased property value and

desirability. Green roofs can increase the

lifetime of a flat roof membrane, reducing
the frequency at which roofs need to be
replaced. Green infrastructure as a whols
also acts to attenuate rainfall, reducing tk
total volume of water that enters sewers
(and thus requiring treatment) and can
reduce the adverse economic impacts of
surface water flooding.

Quiality of life/social objectives:The
programme has the potential to improve
public health and some elements of the
programme are designed to meet social
objectives, such as reducing current ares
of deficiency for access to nature. In
particular, street tree planting has been

)
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prioritised according to the coincidence ¢
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Criterion

Indicators/sub-
criteria

Text

areas with lowest street tree density; are

of multiple deprivation; poor air and noise

guality; and, areas of deficiency for acce
to nature.

as

5S

Spill-over
effects

Conservation of biodiversity: A climate

change adaptation driven programme could

have adverse impacts by encourag

creation of low grade habitat (eg

secondary woodland) on existing hi

quality habitat (eg flower-rich grassland).

Unlikely because of robust site protect
policies.

Other environmental objectives:
Increasing tree cover can increase the
pressure for water resources, especially
warm summers. However, this risk is
somewhat mitigated by choosing the righ

trees species and the right locations, with

the projected impacts of climate change
mind.

Economic objectives:Planting of street

ng
gh

on

in

—t

trees has been overseen by expert bodies in

order to reduce the risk of trees causing
damage to buildings.

Efficiency/
costs and
benefits

Low-regret

£4 million has been allocated to theiah

10 000 Street Trees Programme through the
London Woodland Grant Scheme.

However, the wider wurban greeni
programme has not been fully cost
Much of London's Urban Greenir
Programme is likely to be deliverg
through spatial planning measures
grant funding or sponsorship to cataly
business and public involvement. Mu
will be delivered by the individual Londa
Boroughs who are the primary delive
agents. Specific budgets have been sec
for the Street Trees and Priority Pa
initiatives, but over the longer term t
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Criterion

Indicators/sub-
criteria

Text

objective is to demonstrate that an url
greening programme should be integra
urban regeneration because of
economic benefits of a green infrastruct
that can be measured by increa
productivity and sustained private seg
investment.

Direct funding is provided by the GLA ar
associated bodies such as the Lon
Development Agency. Other funde
include the London Boroughs and cen
government programme funding. There
also  sponsorship and  commerg
partnerships, grant-funding from ageng
and grant-giving bodies as well
developer contributions and planni
conditions.

In terms of the Street Trees and Priority
Parks these initiatives required increaseg
expenditure. In the wider context of urba
greening, over the long term there are
certainly cost-saving benefits (in terms o
reduced health care costs through
environmental improvement, energy
efficiency, reduction in surface water
flooding, etc) although valuing green
infrastructure has proved difficult due to
the largely communal and currently
intangible benefits it provides. This is an

area that we are trying to develop in orde

to raise awareness of the benefits
of enhancing green infrastructure.

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

Some elements of the programme are
designed to meet social objectives, such
reducing current areas of deficiency for

access to nature. In particular, street tree
planting has been prioritised according to:

areas thought to be most vulnerable to
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exacerbation of the urban heat island eff
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Criterion

Indicators/sub-
criteria

Text

under extreme summer temperatures;
current street tree density; areas of multi
deprivation, air and noise quality and are
of deficiency for access to nature.

Planning and development

The Greater London Authority is the le
decision maker in this measure. Since
measure implements policies in the Long
Plan and Climate Change Adaptat
Strategy, it has been subject to an exten
consultation exercise involving statutg
agencies, the business sector and
public. Small and medium enterprises
less likely to be involved in consultati
exercises, however.

University College London has been
involved in the development of the ‘Loca
Urban Climate Model and its application
the Intelligent Development of Cities’
(LUCID). The Greater London Authority
has been sharing current best practice w
Manchester City Council.

Implementation and delivery
Developers are expected to contribute tg
meeting the green cover target as stated
the draft London Plan. The Greater Lond
Authority will also work with businesses t
raise awareness of the social and econo
benefit of increasing green cover.

The GLA is working with University
College London to see how the outputs
LUCID can be used to target areas
urban greening to provide the maximl
environmental benefit. We are al
exploring the ability of King’'s Colleg
BRIDGE project to help aid greenir
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Criterion

Indicators/sub-
criteria

Text

intelligent spatial planning.

NGOs: In relation to the Street Tree
Programme, Groundwork London and
Trees for Cities provide support for

community groups to access grant funding.

With regard to wider urban greening
initiatives the GLA will be working with a
range of NGOs and community groups
dependant upon the specific nature of th
initiative.

Other: The London Boroughs are the
primary delivery agents of the ‘urban

greening programme’. The role of the GLA

Is to broker relationships, influence existi
delivery and lever in additional funds ang
resources.

The budgets and staff resources of agen
such as the Forestry Commission,

Environment Agency and Natural England

are being aligned with the Mayor’s urban

greening programme to ensure delivery of
national objectives through regional policy
and programmes. Similarly, the wider GLA

ng

cies

group (especially Transport for London and

London Development Agency) will ensur
their programmes support delivery of the
urban greening programme.

e

Feasibility of
implementation

Institutional: There is not always exact
alignment between the policies and
delivery programmes of the GLA and the
wider GLA group and agencies such as
Environment Agency, Forestry
Commission and Natural England. The
tension between national and regional
policy and local delivery is not a specific
problem to this programme, however.

Societal: The GLA is waiting to hear hoy
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Criterion

Indicators/sub-
criteria

Text

the programme is received throu

gh

consultation on the draft London Plan. It is

possible that developers may contest
greening targets.

Technological: There are minor
technological issues to address in the ur
greening programme, including the
positioning of street trees and underlying

infrastructure and finding flat roofs suitable

for green roof installation. In terms of
policy delivery, the policies and delivery
programmes of the GLA are not always

the

Dan

exactly aligned with those of agencies such

as Environment Agency, Forestry
Commission and Natural England.
However, tension between national and
regional policy and local delivery is not &
specific problem to the urban greening
programme.

Assessment of
impacts and
alternatives

The following measures were taken into
account when designing and implementi
the measure:
* Robustness to uncertainty (works
under different climate scenarios)
» Flexibility of the measure (can be
easily adapted to changing
conditions or new research findings
 Ability to deliver. Compared to city

authorities in the US or Europe, the

GLA has relatively limited ability to
fund initiatives directly, or to
regulate. Consequently selection o
measures was determined in part t
align with GLAs remit to advocate
and co-ordinate

Monitoring and
evaluation

It is very hard to monitor the benefits of

general urban greening programme — §
as quantification of reduced surface wa
flooding. However, the targets are larg
based upon modelling outputs estimat
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Criterion

Indicators/sub-
criteria

Text

the action required to meet the desi

red

environmental objectives such as reduging
the extreme urban heat island effect.

Progress monitored in terms of meeting
targets (such as street tree numb
reaching two million additional trees).

The urban greening programme is in

the
ers,

the

early stages of development but success to

date is promising as the GLA is on targe

[ to

plant 10 000 street trees by the end of 2012.

Transferability

The measure itself is used widelyssnot
hugely innovative; however the targets a
scale of this urban greening programme
particularly ambitious. The programme
aims to increase green cover in inner
London by 5% by 2030 and an additiona|
5% by 2050. The target for the whole of
London is to increase tree cover by 2
million trees by 2025 and to install
100,000 of green roofs by 2012.lt is als
ambitious to apply an urban greening
programme on a city-wide scale, as this
requires collaboration with various
stakeholders.

In general the measure does not require
lot of expertise, however there are techn
constraints to overcome in terms of
location of street trees and underlying
infrastructure and finding flat roofs suital
for green roof installation etc. The meast
requires a strategic, joined-up approach
with communication between all
stakeholders at all times.

nd
are
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Lessons
learnt

(linked to
transferability)

The measures are larggdglitical targets
established to drive London forward in
terms of urban greening and the benefits

that we know such a programme delivers.

For example, research such as the

D

ASSCUE project in Manchester outlines
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Criterion

Indicators/sub-
criteria

Text

the benefits of increasing green cover in
order to reduce extreme temperatures
exacerbated by the urban heat island effect.
The Street Tree Programme and Priority
Parks were two kegnanifesto
commitmentsfor the current
administration, driven by a desire to
improve Londoners' environment and also
meeting secondary benefits of climate
change adaptation.

There are a number of measures, and a
multitude of factors affect implementation.
For projects that are already being
implemented, such as the Street Trees
Programme and Priority Parks, these
projects were enabled throufiinding
raised by the GLA (e.g. efficiency
savings including scrappinthe Londoner
newspaper) and positive public engagement
in terms of voting for the Priority Parks and
applying for grants to plant street trees ir
priority areas. Both projects relied on
boroughs applying for grants to implement
these projects, as well as the GLA working
closely with partners required to deliver the
projects on the ground (such as
Groundwork London, Trees for Cities, the
London Development Agency, London
Tree Officers Association etc).

—

In terms of the Street Trees and Priority
Parks these initiatives required increaseg
expenditure. In the wider context of urba
greening, over the long term there are
certainly cost-saving benefits (in terms of
reduced health care costs through
environmental improvement, energy

:L‘-
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Criterion

Indicators/sub-
criteria

Text

efficiency, reduction in surface water
flooding, etc) although valuing green
infrastructure has proved difficult due to
the largely communal and currently
intangible benefits it provides. This is an
area that we are trying to develop in orde
to raise awareness of the benefits
of enhancing green infrastructure.

None of the measures have been finishe
yet, with a 2012 completion date for Stre
Trees and the Priority

Parks. However, both these projects hav,
ongoing consultations with stakeholders
ensure that the projects are meeting thei
requirements. Furthermore, it is worth
noting that both projects were manifesto
commitments and so public and
stakeholder support for the measures ha
existed since initial implementation.

In terms of the Street Trees Programmes

this is largely iterative, with lessons learn
regarding both process and delivery
through consultation with stakeholders
such as the London Tree Officers
Association and Groundwork London. As
specific example, through consultation th
GLA and partners have modified the
priority areas for planting trees over time
restrictions regarding planting feasibility
have become clearer.
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Measure ID:

Ly-1

Name of measure: Develop and increase the urban gecanopy
Applied in: Lyon

Description: Increasing tree canopy, shade cover and createbam metwork
of green spaces. This often consists of integratiegs and plants in public
roads and spaces, works planned and financed by Gheater Lyon

agglomeratio

n.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The implementation of the measure reduce

of adaptation

function

sensitivity to the effects of climate change
(increased temperatures, urban heat island
effect, heavy rainfall) However, the measur
initial objectives did not relate to climate
adaptation (rather to the general quality of
and attractiveness of the area), this additio
benefit of the measure developed in the
context of increased awareness of these
Issues.

The measure reduces impacts and enhanc
resilience.

S

€es

fe
nal

eS

Flexibility and
Robustness to
uncertainty

As additional costs of the measure are
minimal it should cope well with changing
socio-economic contexts. Faced with an
increase of climate effects the positive side
effects of the measure will even become
clearer and the demand for it might increas
To some extent there is also room for
adapting the measure to different climate
scenarios e.g. through excess rainwater
storage and through using adapted tree
species.

e.

Side-effects

No regret

Yes, this is one of the greatest advastagd
success factors of the measure e.g. societ:
demand, attractiveness, innovation in wate
management, uptake and treatment, air
purification, mitigation in terms of reduced
energy consumption etc.

Win-win

Recommendations have been made on ho

w to
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Criterion

Indicators/sub-
criteria

Text

integrate and promote this measure throug

its integration into the new 2014 local urbat

planning strategy document (PLU — Plan
Local d’Urbanisme). This updated plan

should broaden its focus to spaces and non-

constructed areas.

-—

Synergies with mitigation have been achieved

by reducing air conditioning demand during
the summer.

The measure improves the quality of life,
enhances economic and administrative
efficiency in terms of the benefits produced
vS. costs of the measure, and positively aff

eCts

other sectors, for example, through increased

attractiveness for tourism.

Spill-over
effects

Negative side effects exist and should be

taken into account but they are outweighed by

the benefits. They include:

» Potential damage during storms

» Allergies to pollen. Even though urban
trees are not always the main cause an
that this negative side effect can be
significantly reduced by increasing
species diversity and avoiding allergenis
species.

» Conflict with other uses of space and
preferences. For example, trees could ¢
a shadow on solar roof panels

()

ast

Efficiency/
costs and
benefits

Low-regret

Benefits are high and diverse and caxss
covered by regular public works budget.

Benefits increase in time, as the trees grow.

In order to guarantee efficiency of the
measure some technical expertise is requif

ed.

Currently the measure only applies to publi

C

spaces managed and created by the Greater

Lyon Urban Community. As access to the

benefits provided is free there are no negative

distributional effects. The Urban Communi

Is seeking the adherence of private actors and
local communes to its second “Tree Charter”.
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Criterion

Indicators/sub-
criteria

Text

If this succeeds the benefits could also spr¢
to more private spaces but also to other pu
spaces e.g. schools managed by the
communes.

rad
blic

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

One of the success factors of this measure
that it responds to other existing demands

and has synergetic effects. The method use

in the implementation is one of involvemen
communication and partnership with other
sectors, and compromises in order to best
meet various societal demands with regard
urban spaces.
The development of the measure 20 years
was based on societal demand and require
for its implementation the building up of
expertise in private planning offices and
executing services. (100% of the execution
the Communities’ public works is contracte
externally)
Various stakeholders are included in the
design and implementation process of actig
related to this measure:

» Communication with the regional and

local administration levels to enhance

territorial coherence of the discourse

» dynamic cooperation with private
executing businesses,

» leverage effect of the associative
network that links regional research
and science organisations to the nee
at the level of policy design and
implementation (this allows public
construction sites to also serve resea
and innovation purposes and furthers
transfer of knowledge),

* Involvement of local environmental
associations to increase disseminatig
and awareness raising close to the
population.

S
[00

t

to

ago

d

of

NS

ds

rch

n

Feasibility of
implementation

The following barriers to implementation ca

n

be identified:
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Criterion Indicators/sub-
criteria

Text

» Technical: technical aspects of the

execution of works (integrating trees along

roads, designing and creating green
spaces, taking local conditions in accou

Nt,

choosing site adapted tree species, pruning

and maintenance) have a high impact o
the efficiency of the investment over tim

allowing the best conditions for the trees

to grow fast and to live long. As these

actions take place in the context of urban

planning and roads construction this
requires an interdisciplinary technical
exchange.

o

ay

~ .

« Social: communication and perception are

key to the success of the measure - the
various services provided by trees and
green spaces in urban areas have to

become clear. However, resistance is not

really an issue in this case.
The timing of the implementation of the
measure has contributed to its success. It
came at a moment when it participated in

responding to demand and priorities in many

sectors (water management, alternative
transportation, quality of life etc.). Inter-
sectoral communication, and private
involvement, but also research and
development in the context of public works
(facilitated by an associative network in the
field of greening cities: Plante et Cité: centr
for landscape and urban horticulttfje

e

Assessment of

Not applicable

impacts and
alternatives
Monitoring and | There is a yearly measuring of the evolut
evaluation of the shade cover of trees in the Gre

Lyon agglomeration through GIS-basg
calculations.

ion
ater
ed

The draft second Tree Charter (will be

2 hitp://www.plante-et-cite.fr/
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Criterion

Indicators/sub-
criteria

Text

published in 2011) recommends the
development of more qualitative assessme
of the effects of the measure e.g. through &
opinion poll

nts
N

Transferability

There is a focus on innovation and
development in the case to case
implementation of the measure. The Greats
Lyon Community tries to include research
activities in the execution of public works e
analysing optimisation of water storage an
uptake techniques and evapotranspiration
processes. Techniques used in other sectg
e.g. orchard water management are transp
to the urban context. The innovation also lif
in the interdisciplinary reflection on urban
green spaces and their functions.

The measure requires innovative thinking &
a dynamic development of case to case
technical and interdisciplinary solutions to
respond to demand.

The measure is quite cost-effective and do
not require extraordinary investment. An
intermediate structure or organisation that ¢
link public, private and research actors in t
field can certainly contribute to the success
the measure.

(D
—_

g.

rs
osed
RS

\nd

D
(0]

can
NS
of

Lessons
learnt

(linked to
transferability)

Implementation was enabled by:

- Existing measures (before climate
adaptation objectives were linked to i

- Good timing: responds to needs in
various sectors of urban planning anc
services.

- Communication and involvement of
various sectors, of private actors and
other levels of administration

- Research and development partnersl
during the execution of works —
presence of an intermediate structure

- Technical and interdisciplinary know-
how has been dynamically developed

} ==

of
nips

The mandatory aspects to consider the

245



Criterion Indicators/sub- | Text
criteria
measure are:
- Technical quality of the execution
- Integration of innovative aspects
- Interdisciplinary approach
Measure ID: M-1

Name of measure: Adaptation Strategies for Climat€hange in the Urban
Environment (ASSCUE) and Green Roofs

Applied in: Manchester (UK)

Description: ASCCUE (2003-2006) was funded by the Engineeringl an
Physical Sciences Research Council. It aimed tesasslimate change impacts
and develop and test appropriate adaptation respdhsough spatial planning
and urban design. The primary interest of the ptoje in the adaptation
potential of green infrastructure, thus we alsd@eManchester's Green Roofs

project.

Applicability Check:

Criterion

Indicators/sub-
criteria

Text

Effectiveness
of adaptation

; Adaptation
function

Green roofs is a practical meas
implemented by Manchester City Coun
which puts into practice the theory
ASCCUE.

Green roofs aim to reduce exposure to the
impacts of river floods, urban heat island
effect and wind and storm damage.

ure
cil
of

Flexibility and
Robustness to
uncertainty

Green roofs and green infrastructure
general do not depend on a certain climat
socio-economic scenario. Green infrastruc
has benefits which are wider than adapting
climate change (see ‘win-win’).

e or
[ure
y to

Side-effects

No regret

Green infrastructure hasdaching benefits|

It can improve access for inner city
communities to green space, promoting a

healthier, more active lifestyle. It also
provides shade for both humans and wildli

€,

refuge during long, hot summers. However, a
greener infrastructure will have a higher water

demand which could be conflicting. On the
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Criterion

Indicators/sub-
criteria

Text

contrary, green roofs reduce the need for
cooling and heating as it provides natural
insulation. This will reduce energy demand
and thus provide cost savings.

Win-win

Manchester City Council seeks to ra
awareness of the benefits of Green R
including reduced storm water run Q@
reduced air pollution and dust, a reductior
the urban heat island effect, increased wilo
habitats, improved health and attractive o
spaces, protection of the buildings roof fr
damage and reduced heating and cog
costs.

Green space also creates synergies with
climate change mitigation because trees af
parks act as carbon sinks. It also reduces
surface water run- off but in order to cope
with the extra precipitation from extreme
rainfall events should be combined with
additional storage such as attenuation pong

ise
pofs
ff,
1 in

life
pen
bm

ling

nd

Spill-over
effects

Growing pressure for development and
increasing urbanisation could lead to more
frequent building on floodplains or green
belts, which could compromise adaptation
responses. Building on green belts could h
implications for biodiversity and landscape
whilst building on flood plains will lead to
higher risk of damage to property, people 3
possessions.

ave

Ind

Efficiency/
costs and
benefits

Low-regret

Green roofs will have positive impacts o
other policy goals including the reduction o
greenhouse gas emissions by providing
cooling and insulation thus reducing heatin
and cooling demand.

Additionally green roofs may reduce presst
on sewage systems as they are likely to for
an important part of sustainable urban

drainage systems which will reduce surface

re
m

|1 =4

water run off.
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Criterion

Indicators/sub-
criteria

Text

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

The use of green roofs is beneficial for peo
and biodiversity in urban environments;
however property developers might be less
willing to pay to incorporate green roofs as
they will increase costs.

A green roof programme for Manchester is
expected to play a significant role in
contributing towards achieving NI 188 and
Local Area Agreement commitments for
reducing greenhouse gas emissions. The
decision to implement green roofs has
therefore been driven by local, regional anc
national policy.

The ASCCUE Steering Group also influeng
the adaptation decisions taken in Manches
This group was made up of government
departments, professional bodies and
researchers who produced a communicatic
strategy which encouraged strong stakeho
involvement and active dissemination of
knowledge.

There is a strong link between vulnerability
and exposure. Communities with limited
adaptive capacity (the poorer, elderly, and
young) often feel the worst of climate chang
impacts and extreme weather events. One
the Green Roofs projects worked with
SureStart, a children’s day care centre, to
install a green roof on one of its buildings a
using this as a training event to enable oth¢
similarly built, SureStart centres to do the
same.

ple

es
ter.

n
der

the
e
of

nd

or,

Feasibility of
implementation

Manchester City Council suggest that
mainstreaming adaptation work is made mq
difficult by the title of the indicator ‘National
Indicator 188 — Adapting to Climate Chang
They suggest that climate change can put

pre

D

0o

people off and they recommend relating it t
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Criterion Indicators/sub-
criteria

Text

‘continued service provision under a changing

environment’.

Engaging service managers has proved more
difficult than expected due to time constraints,

work loads and unfamiliarity of adaptation to

their work.

The scoping of adaptation work was made

more difficult as it is a huge agenda, and tq be
able to produce practical results it is important

to have a defined goal. This reinforces the
need to incorporate adaptation into all
services so that it becomes a mainstream
concept rather than being seen as somethi
that is only relevant for certain people.

Having senior political backing has proved

ng

crucial in the success of Manchester's Green

Roofs project and its overall adaptation wo
Manchester City Council’'s Chief Executive
was Chair of the Environmental Strategy
Programme Board.

k.

Assessment of

Green roofs are a proven measure and there

impacts and are very few negative impacts. The cost
alternatives benefits have been assessed by Defditte
Monitoring and | Not at present.

evaluation

Transferability

The ASCCUE framework could be apglto
any city in Europe, but the findings are

directly applicable to Manchester and Lewes,

East Sussex.

Green roofs are a proven measure and are

used in cities across the world. The ASCCUE

research is very innovative. A common risk

management framework is used and is based

on hazard, exposure and vulnerability. This
approach allows adaptation strategies to b¢

1174

27 hitp://www.djdeloitte.co.uk/img.aspx?docid=34058&fame=AttachmentFile&n=08&langid=1&log=1
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Criterion

Indicators/sub-
criteria

Text

developed depending upon whether one w
to reduce risk by reducing exposure or
reducing vulnerability. The risk assessmen
carried out at conurbation scale (Manchest
and Lewes, East Sussex) was effective in
terms of scoping out climate change impac
and highlighting areas for closer study.

The success of the measure is based on th
relationship between Manchester City
Council and University.

ANts

[
er

ts

e

Lessons
learnt

(linked to
transferability)

The personal interest in the adaptation age
at Manchester City Council and Mancheste
University has instigated much of the work
adaptation, including Green Roofs. The Cit
Council note that consultants at the Univers
of Manchester had gone “above and beyon
the call of duty.” This was reinforced by the
close working relationship between the
academic community and City Council in
Manchester.
The research was also informed by other
Building Knowledge for a Changing Climatg
projects:
 Built Environment: Weather Scenarios fq
Investigation of Impacts and Extremes
» Adaptable Urban Drainage - Addressing
Change in Intensity, Occurrence and
Uncertainty of Stormwater

Factors enabling the measure to be
implemented:

Partnership working between the University
and the City Council, and between the
Council and the local children’s centre
SureStart.

ASCCUE has had interest from internation;
and national policy makers and researcher
ASCCUE has assisted the Environment

nda
;
on

y
Sity
d

\D

[92)

Agency in their response to the North Wes
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Criterion Indicators/sub-
criteria

Text

Regional Spatial Strategy and the City Reg
Spatial Strategy is useful for testing the
ASCCUE adaptation methodology.

ion

Measure ID: M-2

Name of measure: EcoCities
Applied in: Manchester (UK)

Description: EcoCitie$® is being led by the University of Manchester. riawils
on the expertise of the University's Manchesterhfecture Research Centre,
the Centre for Urban Regional Ecology and the Bsowlorld Poverty Institute.
The project looks at how urban areas respond toaté change impacts and
specifically how Manchester can adapt to the tisraatl opportunities presented

by climate change.

Applicability Check:

Criterion Indicators/sub-
criteria

Text

Effectiveness Adaptation
of adaptation function

EcoCities is intended to raise awareness 0
climate change impacts and support

adaptation in Manchester by improving the
information base. It will provide guidance fq
stakeholders to develop adaptation strateg
The blueprint will recommend measures to
reduce impacts, exposure, enhance resiliet
and opportunities.

f

18
es.

nce

Flexibility and
Robustness to
uncertainty

EcoCities provides a conceptual framework

which is effective under different or changir
climate and socio-economic scenarios.

N

9

Side-effects | No regret

The guidance focuses on mapping climate
change impacts and vulnerability to those
impacts in Greater Manchester. It provides
framework which has the potential to assist
the development of a joined-up, strategic
approach to adaptation.

a

Win-win

EcoCities aims to highlight locations and

sectors within Greater Manchester where

28 www.manchester.ac.uk/ecocities
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Criterion

Indicators/sub-
criteria

Text

adaptation responses would be most usefu

If the blueprint is used by stakeholders to
influence strategy development, there is thg
potential for adaptation actions to have
positive side effects in terms of issues suck
climate change mitigation, conservation of
biodiversity, maintaining economic
competitiveness and enhancing quality of |
objectives.

D

| as

Spill-over
effects

EcoCities will not recommend any adaptati
measures that conflict with climate change

mitigation objectives. There is always a risk

of negative impacts and the spill-over effec
will depend on the way in which adaptation
actions are implemented.

To help address these risks, methods such
Environmental Impact Assessment and

Strategic Environmental Assessment shou
be carried out on projects, policies and plat
relating to adaptation.

ts

as

d

Efficiency/
costs and
benefits

Low-regret

Whilst the cost of the measure is unkmoiv
is hoped that the benefits will be far reachir
as the blueprint will provide guidance for
stakeholders to consult when developing th
adaptation strategies.

The benefits of this approach include helpir
to minimise maladaptation, avoiding advers
impacts on other policy goals and saving ti
and money in the building design process.

g
eir
g

e
me

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

Organisations including local authorities an
utilities companies should lead in the
development of adaptation strategies, and
University is providing assistance through i
research interest.

EcoCities is mapping social vulnerability to

d

the
s

climate change impacts to show which
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Criterion

Indicators/sub-
criteria

Text

communities are most at risk from heat stre
and flooding. It tends to be the young, elde
and deprived who are disproportionately
impacted by climate change. To this end
EcoCities has an equity dimension, and
endeavours to direct adaptation actions wh

they are most urgently needed in respect of

vulnerability to climate change impacts.

2SS
rly

ere

Feasibility of
implementation

Commitment to the adaptation agenda and
public willingness to change behaviour are
potential political and business barriers.
Stakeholders must regard the impacts of
climate change as relevant to their daily liv
otherwise they will not engage with the
outcomes produced by EcoCities.

Access to knowledge and skills relating to
adaptation is another barrier to the use of
EcoCities outputs. Organisations must hav
the capacity and understanding to develop
adaptation strategies.

Also, developing an adaptation strategy
requires having capital to invest. A lack of
capital could hinder the development of
adaptation strategies using the EcoCities
blueprint.

D
(0]

D

Assessment of

This is not applicable as the project is not

S,

Impacts and tasked with delivering adaptation response
alternatives but is guiding their development.

Monitoring and | It is hard to say what kind of monitorir
evaluation procedures will be in place at this stage.

g
It

will depend on issues such as whether

additional funding is available to take forwa
the blueprint in practice.

We can however gauge the success of the
measure based on the extent to which peo
are engaging and showing an increased

awareness of adaptation. In this respect, th

wrd

ere

IS an increased awareness but this could b

D
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D

Criterion Indicators/sub- | Text
criteria
due to other factors such as a growing
political agenda for adaptation.
Transferability | The EcoCities project maps climetange
impacts and considers vulnerability to thosg
impacts in Greater Manchester. However ti
conceptual framework underpinning the
project is transferable to any city in Europe|
Lessons (linked to The University of Manchester has a close
learnt transferability) | working relationship with Manchester City

Council which provides a useful crossover
between academic research and policy. M(
of the work carried out by the University ha
direct benefits for the City Council and othe
local authorities in Greater Manchester. Ga
communication is essential to ensure this
knowledge is effectively transferred.

The Adaptation Strategies to Climate Chan
in Urban Environments project (ASCCUE)
ran between 2002-2005/06. This project is
now fully completed and acted as a genesi
for further adaptation research in the city.

The significant input to adaptation from the

University of Manchester has been bolstere

by emerging legislation and guidance from
the UK Government on adaptation. The
University is well advanced in this agenda
having had a keen interest in adaptation fo
years.

The research conducted at the University
intends to raise awareness and assist the
development of adaptation processes.
However, the City Council and other releva
stakeholders will ultimately be responsible
implementing adaptation actions.

The EcoCities project is a rare and innovat
approach to advancing adaptation to climat

ich

od

ge

[92)

|4

d

r 10

nt
for

ve
e

change, and demonstrates the value of
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Criterion Indicators/sub- | Text
criteria

research institutions contributing to this
agenda. EcoCities is mapping projected
climate change impacts in Greater Manchester
using the UKCPQ9 climate change scenarios.

The project is learning about patterns of past
weather events in the city using the Local
Climate Impacts Profile (LCLIP) method. The
climate scenarios are applicable only in the
UK, but the LCLIP method can be used to

raise awareness of past weather events in jany
town, city or region in Europe.

Measure ID: P-1
Name of measure: Movable barriers as a flood protdion instrument
Applied in: Prague (C2)

Description: The city centre of Prague, the capital of the GzBepublic, is
exposed to floods threat. Both the city centre @mel suburbs should be
protected. While a system of fixed barriers suchlyd®es and dams can be used
at the outskirts of the city, the historical pamogaof the city centre should be
preserved intact. It is one of the sites on the BNIE World Heritage List. The
solution was to utilise the temporary movable leasriat the time of floods. The
movable barriers are the 3 metre-high aluminum ttoasons which can be
erected within 12 hours along 7.8 kms of the VIt&mer in the historic city
centre.

Applicability Check:

Criterion Indicators/sub- Text
criteria
Effectiveness | Adaptation The measure seeks:
of adaptation | function » To safeguard the city of Prague from

flood damage (destroyed buildings
and infrastructure objects, threats t¢
public health because of flood wate
access into the sewage system)
» To preserve the cultural inheritance
of Prague's historic city centre.
Robustness to At the moment the flood defence system
uncertainty Is created to resist the level of the
millennium flood (river Vitava flow at

-
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Criterion

Indicators/sub-
criteria

Text

5000 mi/second) plus some safety
margin. However, if the floods become
more severe this system might be
insufficient. Though this scenario is
unlikely.

Flexibility

More elements can be added to the
existing flood defence system

Side-effects

No regret

The measure contributes to more
sustainable management of tourism, &
vital sector for the economy of Prague

Win-win (or win-
lose)?

 The dams of the Vltava cascade not

only retain flood water but also
participate in hydroelectricity
generation and are used for
recreational purposes;

» Prevent from flood water from
getting into the sewage system, an
thus, eliminate an important threat t
health,

0o

Spill-over effects

Biodiversity loss

S

—

Efficiency/ Low-regret The avoided losses due to the flood
costs and damages clearly outweigh the costs of
benefits construction and maintenance.
Framework Equity and The decision to put in operation the
conditions for | legitimacy elements of the flood defence system
decision- taken by the Municipality of Prague in
making accordance with the flood defense pla
upon the information from the Vitava
River Authority
Feasibility of What barriers are there to

implementation

implementation?

* Financial (it was more like a
challenge rather than a barrier)

» Technical (the same)

» Social (for instance, environmental
action groups have been opposing
construction of the last elements of
the system)

the

Monitoring and
Evaluation

Time required to install the removable

barriers along the city banks upon the
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Criterion Indicators/sub- Text
criteria

declaration of the flood alert
Alternatives The system of flexible barriers in thy
centre is the best to pursue both goals of
the measure.

Transferability The designing of the flood defence
system requires extensive preparation
and expertise. The elements, especially
constructions of the system, should take
into consideration a huge number of
factors specific for every city. However,
such elements as flood warning,
contingency flood plan and removable
barriers are much easier to replicate. The
movable barriers can be a solution in a
number of cities whose centres
representing high cultural values are
under threat from floods.

The measure is not really innovative.
The idea of the removable barriers has
itself been transferred from the city of
Cologne, Germany.

Measure ID: R-1
Name of the measure: Protection zones/Spatial Plarf Riga for 2006-2018
Applied in: Riga (LV)

Description: The Spatial Plan of Riga for 2006-2010 foresees system of
protection against natural disasters associatetl wlimate change, i.e. the
system of “protection zones” (hereinafter PZ). Bar purposes of the study the
authors consider only the PZ along the surfacemmdies within Riga and the
coastal line of Riga Ba¥.

The width of the protection zone for the bodieswifface water in Riga should
be not less than 10 metres on each bank measoradhe higher steep slope of
shoreline. However, if there is typical periodigaflooded land, then the PZ
should be not less than in all width of flood-lgj@tcluding the cases when the
buildings already exist or if the bank is estal@iy the continuous dam). The
PZ of the Jugla Lake&iSezers, peninsulas and islands should be notias<20

% The PZ also exist around the historic buildingd #re areas of high cultural value.
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metres in width, and the one on the right side arfikoof the Daugava from
Rumbula to the border of Riga - even 30 metres.

The Riga Bay sea and mouth of River Daugava ca@astsovered by the zoning
of the coastal protection shelter belt that extednds minimum of 150 m inland

up to and including areas in the flood plain anddbeand dune areas. (Riga
Freeport is exempted from this regulation.)

Applicability Check:

Criterion Indicators/sub- Text

criteria
Effectiveness | Adaptation The measure seeks to safeguard the
of adaptation | function of Riga property and infrastructur

objects against a number of extre
events (storm surges, coastal flog
river floods) and processes (coas
erosion). Nevertheless, it is not
adaptation objective per se and it d
not deal with the increased future rig
of these events due to the clim
change.

city
al
me
ds,
stal
an
Des
ks
ate

Robustness to
uncertainty

It is not robust to uncertainty

Flexibility Whether the Spatial Plan can be revisg
during the period of 2006-2018 — to be
investigated

Side-effects No regret The Spatial Plan deals with the currer

risks and provide for their mitigation

it

Win-win (or win-
lose)?

N/A

Spill-over effects

Construction in the potentidllyoded
plains can lead to the significant losses
of property and infrastructure, not to
mention casualties

V)

Efficiency/ Low-regret To be investigated further
costs and
benefits
Framework Equity and Stakeholder consultations have been
conditions for | legitimacy carried out. However, environmental a
decision- science groups do not have yet voices
making strong enough to be heard.

Feasibility of No particular barriers though some

implementation

illegal construction still occurs
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Criterion Indicators/sub- Text

criteria

Monitoring and | In the process of receiving the
Evaluation construction permit

Alternatives Spatial Plan with embedded future

climate risks and adaptation
considerations

Lessons learnt Interaction between scientific
developments and policy making should
be strengthened. For instance, within a
number of national and international
research projects (ASTRA, BaltCICA)
the assessment of impact of the
consequences of climate change has
been done and the impacts (for instance,
sea level rise) have been modelled.
Integration of these assessments in the
spatial planning process can be
beneficial and mitigate the future climate
risks.

Measure ID: R-2
Name of the measure: Dunes maintenance along thedgdiBay coastal line
Applied in: Riga (LV)

Description: the main concept is “hold the line” though the meas are rather
soft. They consist of renourishment of the fronhes with, preferably natural
material (for instance, sandy material that is destifrom the Lielupe River)
and pine tree plantations.

To protect the port facilities of Riga a 600-metoncrete revetment and a storm
surge barrier were built in the 1960s and werensttacted in 1999.

Among the “indirect measures” there is a nationwpieject undertaken in
2007-2008 by METRUM Ltd entitled ‘Coastline erosi@amd coastal area
contraction and monitoring’. The aim has been tangrke recent changes in
Latvia’s coastline. New maps of Latvia were produc€urrently, METRUM
Ltd is conducting an erosion assessment for the b@xyears along with the
identification of risk areas in which constructityas to be restricted. Both
projects are financed through the Latvian EnvirontakeProtection Fund.

Applicability Check:
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the

Criterion Indicators/sub- Text
criteria
Effectiveness | Adaptation The measure seeks: to slow down
of adaptation | function loss of coastal zone territories and|to

protect property and sites of historical
value

Robustness to
uncertainty

Medium

Flexibility The measure can keep up with the pace
of coastal erosion at the moment.
However, it is not clear whether it will
be sufficient if the erosion intensifies due
to climate change.
Side effects No regret It is a no regret option
Win-win (or win- | It is a win-win option: cleaning of the
lose)? bed of Lielupe River. Also, the historical
sites on the coast attract tourists.
Spill-over effects | No spill over effect
Efficiency/ Low-regret The measures have cost about EUR 0.6
costs and ml per year. This does not include the
benefits costs of coast monitoring.
Framework Equity and The population living on the coast
conditions for | legitimacy welcomes the measure.
decision- Feasibility of Mainly, financial barrier.
making implementation

Monitoring and
Evaluation

Performed by the company METRUM
Ltd.

Alternatives

To develop a proper system of the
Integrated Coastal Zone Management

Lessons learnt

The measures are “traditional”, well
known to all the coastal population for
centuries, and can be easily transfeired
where the geo- morphological structure
of the coasts allow for renourishment
and pine plantation. Though an
awareness-raising campaign should| be
conducted among the constructors| to
warn that the erosion might be
intensified due to the climate change.
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Measure ID:

S-1

Name of measure: Development of the residential ammbmmercial urban
area “Stockholm Royal Seaport”
Applied in: Stockholm (SE)

Description: A new residential and commercial urban area iadéeveloped
in a 236 ha brownfield site, and will incorporateeryy efficiency and
adaptation measures. It will create 10 000 new émasd 30 000 work spaces.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The project combines a large number of

of adaptation

function

sectors and addresses various challenges
considering expected increased future
precipitation and flooding, green architectu
and green spaces to combat urban heat isl
effect, biodiversity habitat areas, district
heating system, etc.) offering a holistic
solution concept to adaptation and
sustainability in general.

The measure provides adaptation in terms
reducing impacts, reducing exposure and
enhancing resilience.

(eg.

re
and

of

Flexibility and
Robustness to
uncertainty

The measure’s success is unaffected by

different climate scenarios. Changes in the
socio-economic situation may affect the re:
estate market prices.

=
1

Side effects

No regret

The measure expects to contribute tora m
integrated management of local authority
operations in general, and likewise to
positively affect existing social,
environmental and economic problems.

As an example, the soil of the area has bee

contaminated by industrial activity and is
being remediated as a result of this
development.

Win-win

The measure:

» positively affects the delivery of other
strategies’ objectives (e.g. sustainable
development; spatial planning and urbat
development) by serving as a ‘showroor

—

and a ‘testing lab’ for new solutions.
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Criterion

Indicators/sub-
criteria

Text

e creates synergies with mitigation, e.g. b
leading to decreased GHG emissions.

« contributes to inhabitants’ quality of life
by making available areas where familie
may lead sustainable lives.

» creates business opportunities and
employment by attracting new residents
the area.

~

S

to

Spill-over
effects

There is no expected major negative effect
resulting from this measure. Noise and traf
in the area may increase as a result of new
residents, but at the same time industrial
activity will be withdrawn. On the other
hand, while alternative plans for the large-
scale industrial activity (gasworks) has bee
elaborated, smaller-scale companies may
suffer as a result of their displacement.

.

C

Efficiency/
costs and
benefits

Low-regret

The benefits the measure will bring are
expected to be high relative to the costs,
particularly in the long run.

The payback time for the investment of the
city is expected to be reasonably short, as
area gains attractiveness (the city owns md
of this land).

the
St

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

Citizens and other stakeholders (e.g. buildé
and contractors) have been active players
the development of the project. Stockholm’
long tradition with Agenda 21 processes ha
made the process of involving citizens flow

2I'S
n

S
\S

easily. Builders and contractors are integrated

into the decision-making process. This helf
to create a sense of ownership at several
levels, benefiting the final result of the
project.

)S

Feasibility of
implementation

What barriers are there to implementation?

 Institutional: Some conflicts between
regulations have been identified—name
the difficulty in implementing a ‘smart
grid’ system at the project or city level—
and more integration between service

providers (e.g. public transport) needs tq

A4
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Criterion

Indicators/sub-
criteria

Text

be achieved.

Assessment of
impacts and
alternatives

Increased noise from higher population
density, and blocking of view of some
existing buildings are the main negative
potential impacts together with the cost to
industrial activities to move from the site. It
estimated, however, that benefits will widel

outweigh the costs in the mid- and long-run.

S

Monitoring and
evaluation

The project developers are working with th
Royal Institute of Technology of Stockholm
(KTH) to determine what indicators are
relevant and should be monitored regularly
during the development of the project and
after its completion.

D

Transferability

The success of the measure is iogytaot
dependent on geographical conditions.
Institutional contexts and the willingness of
authorities at different national levels to wo
with other levels of government have a strc
potential for making project implementation
more or less feasible.

An important factor for success is that
stakeholders believe and relate to the

sustainable philosophy of the project and are

willing to integrate their lifestyles into the
neighbourhood concept. For this reason
stakeholder buy-in from the start is crucial.

ng

Lessons
learnt

(linked to
transferability)

Political support and commitment on a long
term basis must be gained from the city
authorities, as the project will require high
investment throughout a long construction
phase (estimated 15 years for this project).
This project is expected to serve as a
showroom to guide other similar projects
within the city and beyond.

Creating markets and adequate market
conditions can help enhance the sustainab
spirit—and success—of the project. Exam
Setting up a ‘smart grid’ that allows citizeng

e
Ne:

to invest in renewable energy (RE) and make

economic profits.
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Measure ID: T-1
Name of measure: Building capacity of the fire brigde
Applied in: Tatabanya (HU)

Description: The number of incidents of wildfires (uncontrollaes) in forests
and other vegetation (wildland fires) in Hungarys hacreased over the past
decade. Although as the statistics show the stmaaround the city of
Tatabanya is much better. As long as the increasedunt of wild fires is
associated with the heat waves the frequency oftlwis also growing, a
protocol of action for the fire brigade has beetal@sshed and training courses
take place. It can be regarded as a preventatveapacity-building measure.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness| Adaptation The measure seeks:
of adaptation | function » to prevent the damage from the wild fire

and biodiversity loss;
» to prevent casualties among the

firefighters due to the lack of training and
capacity.
Robustness to | Regardless of the extent of the growing
uncertainty severity and frequency of wild fires, the
existing protocol of actions is useful.
Flexibility The programme and its content can b&lga
modified in accordance with the existing
challenges.
Side effects | No regret This is a no-regret option
Win-win (or The measure contributes to the avoided
win-lose)? losses in all sectors including forestry and
land use due to the wild fires
Spill-over This is a no-regret option
effects
Efficiency/ Low-regret The Municipality believes the benefitdlw
costs and clearly outweigh the costs. Since prevention
benefits Is by definition is less costly than cure.
Framework | Equity and This measure is a part of the Local Climate
conditions for| legitimacy Change Action Plan of Tatabanya.
decision- Feasibility of | Highly Feasible.
making implementation
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Criterion Indicators/sub- | Text
criteria
Alternatives None
Monitoring and | The number of training courses carried
evaluation and the number of people participating in

trainings.

out
the

Transferability

The experience can be easily temefl to
the municipalities with forests and ot
vegetation sites on its territories or close
them.

er
to

Measure ID: T-2
Name of measure: The Local Heat Alert System (HAS)f Tatabanya
Applied in: Tatabanya (HU)

Description: The city of Tatabanya has created its own syste&level public

HAS.

When the Mayor declares alert, faxes are sentdddtal media as well as 22
organisations each having its own protocol of actithe population is notified
through the local media messages and flyers thavige information on

efficient measures to combat heat.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The measure seeks:

of adaptation

function

a) To reduce the number of people
exposed to the harmful effects of higk
temperature conditions;

b) To increase public awareness about
heat waves impact on health and on
measures efficient for self-defence
against unfavourably high
temperatures.

—

the

Robustness to
uncertainty

This is a no-regret key measure. Under an
climate scenario, the heat alert system is

worthwhile developing in any region where
the heat wave problem already exists. In th

e
hot

Komarom-Esztergom Region the spells of
weather have been observed regularly sin
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Criterion Indicators/sub- | Text
criteria
the year 1871 when regular meteorologica
observations began.
Flexibility The system can be easily modified in
accordance with the existing challenges.
Side-effects | No regret The measure contributes to the impromeme
of productivity in all sectors due to fewer sick
leave days (for employees and their children)
and lessens the burden on the national social
security system
Win-win (or The measure entails side benefits for other
win-lose)? social, environmental or economic objectives,
especially when it is coupled with the traffic
restrictions:
* Increased efficiency of  public
transportation;
* Improved air quality in the city
Spill-over This is a no regret option
effects
Efficiency/ | Low-regret The Municipality believes the benefitsllw
costs and clearly outweigh the costs.
benefits
Framework | Equity and All the population groups benefit from the
conditions | legitimacy measure, especially vulnerable groups due to
for decision- their age or poor health conditions as well| as
making people working outdoors.
This measure is not stipulated in any
legislative document. There are only
protocols of actions for all the organisations
involved in the system.
Feasibility of | There are no significant economic or financial

implementation

barriers for development and implementation

of the Heat Alert System. Though t
institutional barriers can be of
significance.

significant barrier.

he

great
The lack of political will and
cooperation from population can also be

a

Alternatives None
Monitoring and | The efficiency of this measure is measured by
evaluation the dynamics of the excess mortality rate
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Criterion Indicators/sub- | Text
criteria

during the heat waves. The dynamics should
be negative.

Transferability | The Heart Alert System of Tatabawga be
easily transferred at the low costs. However,
the preparation of the protocols for the

organisations for the course of actions under
the Heat Alert and coordination among them
requires much determination, significant

political will, a willingness to cooperate fro

the stakeholders and involves a commupity
perception of the heat waves as a serjous
threat to the human health under the local
conditions.

Measure ID: T-3
Name of measure: Smart Sun Educational Programme
Applied in: Tatabanya (HU)

Description: Under the Smart Sun Educational Programme theerdiit
vulnerable groups learn about the harmful effe¢tthe heat waves and high
solar activities on the human body as well as al®uoiple and effective
measures how to protect oneself and take carehalr gieople (drinking 2-3
litres of still water per day, staying indoors or shady places, wearing light
hats, sun glasses, etc). Adults also learn abaeit tights concerning the
working environment especially if their work incksl outdoor activities. The
employer should supply employees working outsidié wrinking water, proper
clothing, and should take care of the work regith@dqur of working outdoor in
the heat wave should be followed by 30 minutes')es

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness| Adaptation The measure seeks:
of adaptation | function » To prevent the harmful impact of high

temperatures and high solar activity on
human health;

» To save resources through enforcing
prevention measures instead of dealing
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Criterion Indicators/sub- | Text
criteria
with the consequences.
Robustness to | Regardless of the extent of the growing
uncertainty severity and frequency of heat waves, the
activities presented in the Smart Sun
Programme are useful and efficient.
Flexibility The programme and its contents can be
easily modified in accordance with the
existing challenges.
Side effects | No regret This is a no-regret option
Win-win (or The measure contributes to the improvement
win-lose)? of productivity in all sectors due to fewer
sick leave days (for employees and their
children) and lessens the burden on
national social security system
Spill-over This is a no-regret option
effects
Efficiency/ Low-regret The Municipality believes the benefitdl w
costs and clearly outweigh the costs. Since prevent
benefits Is by definition less costly than cure.
Framework | Equity and All the population groups benefit from the
conditions for| legitimacy measure. They can benefit directly
decision- indirectly. The young people and adults le
making how to take care of themselves and those
who are less capable (elderly people, small
children)
This measure is a part of the Local Clim
Change Action Plan of Tatabanya.
Feasibility of | Highly feasible. The implementation nee

implementation

ds

cooperation with educational institutions and

local businesses.

Alternatives None
Monitoring and | The number of training courses carried
evaluation and the number of people participating in

trainings.

out
the

Transferability

Smart Sun Educational Programme ba
easily transferred at low cost. However,

5
the

preparation of the content should be tailored

to the local conditions.

268



Measure ID: Ve-1

Name of measure: City of Venice - Tide Forecastingnd Early Warning
Centre (Tide Centre)

Applied in: City of Venice (IT)

Description:

The Tide Centre allows constant monitoring of thea slevel and of

meteorological events, thus providing a valuabtrument for climate change
adaptation. High tides are predicted and monitowth forecasts published
daily online and in the local newspaper. Informatic also available by

telephone, text messages and via electronic dispawund town. The

information listing provides the twice-daily timeghigh tide and low tide along
with the predicted height of water. When high leiglpredicted, sirens will

sound a warning 3-4 hours in advance of high tnBening residents to prepare
homes/commercial activities.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation Tide Centre provides flood warning
of adaptation function information to citizens of Venice, allowing

them to protect their houses and businesses.
The measure provides adaptation mostly ir
terms of reducing impacts of sea level rise.
Flexibility and | The Centre has been in operation for 30 yegars
Robustness to | now and has been rated as a very successful

uncertainty monitoring and information instrument.

Side-effects | No regret The measure is not related to integrated
climate adaptation management, its role is
solely to provide information.

Win-win The information provided is used by citizg
tourists, businesses and city administration
(e.g. the city environmental services company
Is putting boardwalks to make it easier for
people to move in the affected areas).

Spill-over No negative effects recognised so far

effects
Efficiency/ | Low-regret The benefits are rated as very higinoaigh
costs and they could be further improved if more funds
benefits were available (in order to get more and better
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Criterion

Indicators/sub-
criteria

Text

data).

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

The measure has been developed by the C

of Venice, with the involvement of the CNR
(Istituto per lo Studio della Dinamica delle
Grandi Masse).

ty

Feasibility of
implementation

The only issue mentioned is funding. Fund;
available can be a barrier to the “optimal”

implementation of the measure in two ways.

1) Much of the data used by the Centre is
acquired through contracts with organisatig
or, for example, meteorological services in
neighbouring Adriatic countries. The Centrg
could obtain more data if the data which thg
currently acquire was not so costly.

2) The technology necessary for precise
forecasting in Venice is very specific. It is a
niche sector of meteorology. The City of
Venice has participated in working groups
with product suppliers but in the end the
funds available determine the pace with

which the Tide Centre can keep up with the

technology available.

)

ns,

\V

D
<

Assessment of
impacts and
alternatives

Not applicable

Monitoring and
evaluation

User satisfaction survey was carried out in
year 2000. The Tide Forecasting and E
Warning Centre (Tide Centre) emerged Vv
positively from this initiative.In 2010 the
Tide Centre received a prize from the Ital
Ministry for Public Administration an
Innovation

the
arly
ery

an

Transferability

The measure is specifically adapitethe

meteorological situation of the City of Venic

and therefore is not directly transferable.
However, it can be an interesting model for
providing early warning information to
citizens and businesses, particularly in citie

e

S

with a high risk of extreme weather events.
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Criterion Indicators/sub- | Text

criteria
Lessons (linked to Although the measure is closely linked to tf
learnt transferability) | specific situation of Venice, it could be an

example of how to organise early warning
systems to protect citizens and the local
economy. The Tide Centre has already exi
for 30 years but is continuously improving |
services, e.g. by introducing a text messag
service or refining its data.

ne

sted
IS

ng

Measure ID: Ve-2
Name of measure: Urban maintenance for the physicand environmental
safeguarding of Venice and the Venetian Lagoon

Applied in: City of Venice (IT)

Description:

Urban maintenance activities related to flood prtive are carried out by Insula
Spa, a company founded in 1997 and owned by thed€iVenice and the four
main utility companies. Insula’s partners are: @y of Venice, with 72.13% of
the capital, Veritas spa (with 26.73%) and the Verfegion (with 1.14%). The
interventions were focused mostly on raising urlsamfaces, in order to
minimise the probability of flooding.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation Urban maintenance activities carried out by

of adaptation

function

Insula help to reduce the impact of extreme

weather events and prevent the flooding of
city. The measure provides adaptation mos
in terms of reducing impacts of sea level ris
and storm damage.

/

the

tly
e

Flexibility and
Robustness to
uncertainty

The activities carried out by the company ¢
be adapted to the changing climate risks.
Close cooperation with research institutions
can also contribute to greater flexibility.

an

)

Side-effects

ited,

No regret So far the measure does not form a part o
integrated climate adaptation
strategy/approach but can be easily integre
should such a strategy emerge.

Win-win The measure ensures better conditions for
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Criterion

Indicators/sub-
criteria

Text

local businesses (minimised impact of
flooding), generates employment and

contributes to the increased quality of life for

the citizens (the establishment of a fund for

private citizens to improve their homes from a

structural point of view).

Spill-over
effects

The only negative effect recognized so far
the temporary inconvenience to the
inhabitants of the areas in which Insula is
working at the moment (noise etc.)

Efficiency/
costs and
benefits

Low-regret

The benefits are rated as very higihoaigh
it has been mentioned that the changes in
financing structure (no more national funds
have made it impossible for Insula to
implement all planned activities.

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

Insula Spa has been founded to perform th
maintenance services, as needed by the ci
The establishment of the company engage
wide range of stakeholders: local and regio
government, national government (funding
construction companies and local research
institutions.

S

N—”

e

by.
da
nal

Feasibility of
implementation

Since the discontinuation of the Special La
for Venice in 2005, the activities can no
longer be funded from national sources an(
the City is able to cover only 65% of the
budget needed to perform all planned
activities.

Apart from financial difficulties, there are
occasionally also technological difficulties,
related to the specific local conditions. Insu
Spa has managed to find the relevant
technologies, even if sometimes they had t
be specifically developed (e.g. for increasir
the resistance of canal walls).

W

g

Assessment of
impacts and
alternatives

The measure has positive social and econg
side effects, as mentioned above. The curr
set-up has been selected as responding be
the urgency of the situation.

DMIC
ent
St to
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Criterion

Indicators/sub-
criteria

Text

Monitoring and
evaluation

The activities of Insula Spa are regula

monitored by the external controller and
report is then submitted to the City of Veni

The information regarding ongoing works ¢

be monitored using a dedicated IT syst
Additionally, citizens have the possibility

rly
the

Ce.
an
2m.
to

contact Insula, in order to point out problems

related to the urban environment. So far

measure has been considered very succe

by all stakeholders.

the
ssful

Transferability

The measure is specifically adapitethe

meteorological situation of the City of Venic

and therefore is not directly transferable.
However, it can be an interesting model in

terms of organisational set-up for dealing w

adaptation-focused urban maintenance.

LS

th

Measure ID:

Vi-1

Name of measure: Promotion of district cooling progcts in Vienna
Applied in: Vienna (AT)

Description: The cooling centre Spittelau was completed in 200@ source is
the waste heat from waste incineration and wasat firem combined heat and
power. (Similar to district heating). The objectigeto establish and implement
district cooling to about 200 MW of cooling capgcdnd to implement the
necessary state laws.

Applicability Check:

Robustness to

climate change as it is also driven by

Criterion |Indicators/sub- | Text
criteria
Effectivene| Adaptation The demand for increased comfort and
ss of function possibly extreme weather conditions such as
adaptation heat waves create demand for district cooling.
The measure contributes to reduced exposure
to this type of climate event.
Flexibility and | Demand for cooling is independent from
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Criterion

Indicators/sub-
criteria

Text

uncertainty

increasing needs for comfort.

Side-
effects

No regret

This is a no-regrets measure as the déma
for cooling is independent from climate
change and technology can be easily adap
to new needs.

ted

Win-win

Create synergies with mitigation leadiing t
decreased GHG emissions as the objective
to reduce the reliance on conventional cool
systems (i.e. compression chillers powered
with converted electricity from fossil fuels).
District cooling is powered through
absorption chillers using waste heat (from
waste incinerators in Vienna, forest biomas

power plant in Simmering, the incinerator at

Pfaffenau and geothermal heat in Aspern)
the production of cold air which is transport
via pipelines for the purpose of cooling.

IS
ing

S

n
ed

Spill-over
effects

Less need for imported fossil energy.

Efficiency/
costs and
benefits

Low-regret

There are no available information about
climate costs and sources of funding; howe
the measure is robust to uncertainty as it

works under different climate scenarios, it ¢

also be adapted to changing conditions ang
carries positive side effects.

ver

an
)

Procedural
aspects an(
framework
conditions
for
decision-
making

Equity and
llegitimacy

The measure is coordinated by the
Strategy and Economic  Developmg
Department of the city of Vienna (MA 27
the company district heating of Vien
(Fernwarme Wien), the Municipal Ener
Efficiency Programme (SEP), Constructi
Authority (planning requirements in MA 3
and the Austrian Energy Agency as
research institution.

The implementation of this measure i
carried out by the district heating company
Vienna (Fernwarme Wien), Construction &
Building Department (MA 34).
Disadvantaged or minorities are not targete
in this measure. The measure does not hay
any gender specific consideration.

EU
2Nt
),

na

o)/
on
1)
the

S
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\nd

d
/e
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Criterion

Indicators/sub-
criteria

Text

Feasibility of
implementation

Financial and institutional barriers to the
implementation. The institutional barriers
might limit the extent in which the measure
will be implemented, namely the agreemen
and existence of a political mandate.

—F

Assessment of
impacts and
alternatives

The advantages of this measure in relation
others are: positive side effects (climate
change mitigation, lower dependency of
imported fossil fuel), robustness to
uncertainty and flexibility as it can be easily
adapted to changing conditions.

Monitoring and
evaluation

The results of pilot projects were evaluated
with the aim of creating data bases for futu
projects. Cold absorption technology result
in savings that reach 2.5 times the‘CO
equivalent of conventional plants. These pi
results are very positive, so are concrete
follow-up projects already in the planning
process.

(5

[9)

ot

Transferability

Implementation of the measure dejsemm a

strong political and regional commitment as

the measure demands specific procedures
mandates at the level of the administration
and with stakeholders. Applicability depend
on various local factors, e.g. existence of a
district heating system, local expertise usin
this system.

D

or

S

Lessons
learnt

(linked to
transferability)

The measure was developed to compensalt
for the increased cooling demand caused b
climate change while saving energy. Critica
to the implementation of this action was the
initiative of the Climate Change Coordinatic
Office of the City of Vienna and the
achievement of political willingness. The

degree of acceptance by stakeholders after

pilot studies were implemented is high and

|

N

the
as

a result all parties are planning new projects.
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Measure ID: Vi-2

Name of measure:
Spatial planning to reduce climate change impactsmal costs
Applied in: Vienna (AT)

Description: Since 2003, planning and information is providgdtiee City of
Vienna for the construction of green rodiof gardens on flat roofs of large
industrial and commercial, as well as on privatediag roofs.

Applicability Check:

Criterion Indicators/sub | Text
-Criteria
Effectiveness| Adaptation The objective is to cope with heat waves,
of adaptation | function enable cooling of buildings, increase the
humidity, increase retention of pollutants,
improving building insulation and reducing
noise emissions. The measure mitigates
GHG emissions.
Flexibility and | The measure is effective under different

Robustness to
uncertainty

climate scenarios as the measure can be
easily adapted to changing conditions or 1
research findings.

ew

Side-effects

No regret

It is a no-regret measure as no negative
consequences are known.

Win-win

 The measure has a positive effect on tk
delivery of sustainable development,
sustainable cities and energy efficient
cities.

* It contributes to decreasing GHG
emissions through increased energy
efficiency.

» |t create business opportunities and
employment designing and building rog

» Itimproves the quality of life as green
roofs retain pollutants, increase the
humidity inside the building and provide
residential green areas.

)ifs

A\1”4

Spill-over
effects

* negatively affect the energy sector as i
reduces energy consumption

Efficiency/
costs and

Low-regret

Green roofs carry no additional costs to th

e

construction, if we take into account the tg
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Criterion

Indicators/sub
-criteria

Text

benefits

cost over the life of the building.

Procedural
aspects and
framework
conditions for
decision-
making

Equity and
legitimacy

Participants in the development of the
measure:

Vienna government agencies: Vien
Environmental Protection Department (M
22), Vienna City Gardens Departme
(MA42), Urban Development and Planni
Directorate (MA 18),
Research  institution:
Agricultural sciences,
NGOs: umweltberatun
(http://www.umweltberatung.at/start.asp?k
2530)

Implementers of the measure

Vienna government agencies: coordinatio
by the Vienna Environmental Protection
Department (MA 22), Urban Development
and Planning Directorate (MA 18),
Construction and Building Management
(MA 34).

Private sector, disadvantaged or minoritie
are not targeted in this measure. The

University ¢

measure does not have any gender specif

consideration.

na
1A
2Nt
ng

)=

=]

U)

C

Feasibility of
implementa-
tion

No specific barriers are mentioned.

Assessment of
impacts and
alternatives

Positive side effects (climate change

mitigation, reduced noise, improved qualit
of life, better air quality) and high flexibility
of the measure.

Monitoring
and evaluation

There is a monitoring and evaluation
procedure. Current evaluation to the proce
shows high stakeholder acceptance of the
project. Funding database and the
organisation of symposia on the topic
provides data to the monitoring and
evaluation process.

2SS

Transferability

The geopolitical and cultural corites
irrelevant to the potential for replicating ths

D

strategy, but political commitment seems |

o
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Criterion Indicators/sub | Text
-criteria

be crucial for a long-term commitment.
Technically the expertise required is widel
available. The measure demands specific
monetary investment and a mandate to th
local administration to execute the measure.

Lessons (linked to The measure was first developed to enhance

learnt transferability) | the green and open space potential of|the

city. The measure could be easily
transferable to other places, as it has several
positive side effects with non-regret
potential outcomes. It is reasonably priced,
and relatively flexible in its implementation.
There is high stakeholder acceptability for
the measure.

Measure ID: Z-1

Name of measure: Renewable Energy strategy of thewicipality of
Zaragoza and its ‘areas of influence’

Applied in: Zaragoza (ES)

Description: The strategy seeks to boost sustainable energguresaand to
adapt to increasing temperatures (urban heat ig#adt). It proposes to double
the installation of REs (from 150 to 300 MW) thrbutipe building of two big
RE blocks: 86 MW of thermoelectric PV, and 64 MWwohd parks.

Applicability Check:

Criterion Indicators/sub- Text
criteria
Effectiveness | Adaptation  Measure seeks to create an
of adaptation | function overarching approach to energy from

a sustainability point of view. One
important branch of it is to educate
citizens on the subject.

» The measure reduces impacts, creates
awareness and resilience in the
citizenry and improves the energy
management system.

Flexibility and The measure is effective under different
Robustness to climate and socio-economic scenarios; It
uncertainty intends to generate energy in a less

costly and more sustainable way and
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Criterion

Indicators/sub-
criteria

Text

relying less on fossil fuels and more o
renewable sources.

I

Side-effects

No regret

The measure is not necessarily forese
to contribute directly to a more
integrated climate adaptation
management.

On the other hand it is expected to hav
considerable positive effects in
alleviating existing environmental
problems (by reducing the consumptio
of resources, improving air quality, etc

2en

/e

).

Win-win

The strategy creates synergies with
mitigation by reducing present
consumption of resources and increas
e.g. air quality—with positive health
effects, thereby also improving the
citizens’ quality of life.

It can create business and employmen
opportunities at local level by bringing
the energy generation facilities to the
Municipality and its areas of influence.
Likewise, other sectors, such as
construction and business, could be
positively affected as the city’s
sustainable approach attracts newcom

ng,

—

ers.

Spill-over effects

No negative side effects expecte
Regarding the opposition to the
installation of RE from an aesthetic po
of view, the lead administrative body
feels that the majority of citizens do no
see this as a problem.

nt

~

Efficiency/ Low-regret The Municipality believes the benefits

costs and will clearly outweigh the costs. Private

benefits developers are expected to play a key
role by investing in the plans set out by
the Municipality (thermoelectric PV ang
wind parks).

Procedural Equity and Actions are formally conducted,

aspects and | legitimacy welcoming stakeholder review and
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Criterion Indicators/sub- Text

criteria
framework allowing citizens’ inputs.
conditions for Conventional power generation
decision- companies may be negatively affected
making unless they take part (invest) in the

Municipality’s RE plans.
Feasibility of Institutional barriers have been

implementation

encountered. Getting other departmen
within the LG to work cross-sectorally
has proved to be very difficult.
Coordination becomes tough and time
consuming.

High dependence on private investmel
may be an obstacle.

(s

nt

Assessment of
impacts and
alternatives

This measure is considered to be

advantageous in the following areas:

* Robustness to uncertainty

» Positive side effects

» Absence of negative side effects

» Cost-benefit ratio (assumes investo
buy-in)

» Feasibility of implementation (partly
assumes investor buy-in)

« Equity and legitimacy

=

Monitoring and
evaluation

A formal monitoring of sustainability
indicators (RE installed capacity as
percentage to conventional installed
capacity, and C@emissions levels) is
conducted.

Transferability

The geopolitical and cultural coxites
irrelevant to the potential for replicating
the strategy. Certain legislative
requirements need to be in place, suck
access to the grid. Availability of idle
land is important, as it offers potential
installation grounds for RE sources. In
this sense, climatic conditions can be &
limiting factor.

Political commitment is crucial to
forming a long-term commitment.

1 as

Lessons learnt

(linked to

Again, political commitmhand drive
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Criterion

Indicators/sub-
criteria

Text

transferability)

play a crucial role in developiagd
materialising the strategy.
Cost savings are not obvious, and inde
they rely heavily on private investor
interest.
There is a feel of ‘stakeholder
acceptance’, though measures mostly
not affect the average citizen in an

red

do

obvious way.

Measure ID: Z-2
Name of measure: Create a strategy to introduce picies for saving water
and to improve the water quality in order to adaptto unfavourable

conditions.

Applied in: Zaragoza (ES)

Description: To cope with the scarcity and low quality of theaidable
resource, the Municipality takes an overarchingreagh that tackles reduced
water consumption, improved water quality, and sohs to bring water from
nearby areas.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The measure seeks to reduce water

of adaptation

function

consumption and to improve the quality of
water available in response to deteriorating
conditions. It reduces impacts, creates
awareness and resilience in the citizenry a
improves the water management systems.

Flexibility and
Robustness to
uncertainty

The measure intends to cope with worsenit
climate scenarios, such as less frequent bu
stronger precipitation events.

Whether climate changing conditions exce
or fall short of predictions, the measure will
deliver benefits to the area and its citizens.

Side-effects

No regret

More integrated climate éatagn
management is expected, resulting from th

experience of several departments and out

side
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Criterion

Indicators/sub-
criteria

Text

actors cooperating for the preparation and
implementation of the strategy.

Win-win

The strategy creates synergies with mitaya
by for example reducing present consumpt
of water and increasing its quality—with
positive health effects, thereby also improv
the citizens’ quality of life.

It is likely to serve as a learning experience
within the LG to increase departmental
interaction and lead to an enhanced cross-
sectoral approach to operations.

Spill-over
effects

The part of the strategy related to increase
withdrawals from the Pyrenees reservoir m
have potential negative effects, both during
the works of expanding the reservoir and
during the use phase.

on

ng

ay

Efficiency/
costs and
benefits

Low-regret

The Municipality believes the benefitd w
clearly outweigh the costs. It aims to have
reasonably short pay-back time.

A

Procedural
aspects and
framework
conditions
for decision-
making

Equity and
legitimacy

Stakeholder involvement actions are formally

conducted, allowing citizens’ inputs and
welcoming debate.

Analysis is systematically conducted aimec
reducing potential negative impacts.

at

Feasibility of
implementation

The Municipality has not encountered majc
barriers to implementation.

=

Assessment of
impacts and
alternatives

Measures have been carefully analysed
internally prior to their implementation.
Economic studies have been conducted an
information campaigns and stakeholder
involvement processes have been put in pl
Campaigns to raise awareness to reduce W
consumption by households and businesse
are considered important given their potent
effect and the long-term value of educating
the population.

d

ace.
ater
'S

ial

Monitoring and
evaluation

Water quality and water consumption levels
are monitored.

Tariffs may be adjusted annually to keep o
track towards targets.

)

-

Transferability

The case of Zaragoza shows thédt(ve)
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Criterion Indicators/sub- | Text
criteria

urgency can trigger a successful outcome. |As
the quality and availability of water in
Zaragoza are both poor, actions have beer
implemented on many fronts and the
combination has borne fruit.

The measures applied in Zaragoza have the
potential to be applicable in any geographical
location, however especially where similar
needs and constraints exist re water
availability. Having an expert department (or
agency, as in this case) assigned the mission
to implement, monitor and evaluate the
strategy is likely to have contributed to the
effectiveness of the process.

A4

Lessons (linked to A determined lead administrative body and
learnt transferability) | overwhelming political support have
contributed to the positive outcome of the
strategy, as well as active involvement fron
several actors (other departments of the LG,
universities, business, citizens, NGOSs).
There is little, if any, innovativeness in these
measures; the overarching approach,
however, is crucial.

—

Measure ID: Z-3

Name of measure: Protecting biodiversity — Favourhe richness of the
existing ecosystems with very different charactertgs within the
Municipality

Applied in: Zaragoza (ES)

Description: The measure focuses on protecting the fauna amwd Of the
Municipality, with emphasis on a plan to protect teteppe, and a plan to
control invasive species which are having a detiagteeffect on endemic
species.

Applicability Check:

Criterion Indicators/sub- | Text
criteria
Effectiveness Adaptation The measures includederMunicipality’s
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Criterion

Indicators/sub-
criteria

Text

of adaptation

function

biodiversity plan are a reaction to the
deteriorating situation of a portion of the
area’s biodiversity. It intends to revert the
negative conditions faced by threatened an
endangered endemic species, and thus su
the stability of the ecosystem and the servi
it provides.

d
Dport
ces

Flexibility and
Robustness to
uncertainty

The measures are aimed at creating positi\
conditions in order to alter adverse situatio
In this sense, the measures counteract fact
deteriorating the ecosystems as well as
climate change.

/e
1S.
ors

Side-effects

No regret

The measures foster more integrated t&@im
adaptation management and bring benefits
terms of also alleviating already existing
environmental problems. They have the
potential to bring social (e.g. conservation ¢
green areas and fauna and flora, with relat
increased quality of life) and economic
benefits (e.g. ecotourism).

n

)i
nd

Win-win

The measures grouped under protecting th

biodiversity:

» contribute to the population’s quality of
life.

» positively affect other sectors.

e

Spill-over
effects

It is unlikely that the measures would
negatively affect other sectors or agents in
terms of their adaptive capacity, or that the
would exacerbate other environmental
pressures.

Efficiency/
costs and
benefits

Low-regret

While monetising the benefits of protegt
biodiversity is complex and to an extent
subjective, conceptually it is likely that the
benefits in the long term will outweigh the
costs.

Each measure should then be considered
individually to determine whether it is
efficient with regards to costs and benefits.

Procedural
aspects and
framework

Equity and
legitimacy

Local authorities identify areas of concern
and develop measures to improve the

particular situation. Expertise is necessary

to
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Criterion Indicators/sub- | Text
criteria
conditions understand ecological processes that are b
for decision- put under pressure by outside factors, as W
making as to envision a potential solution.
Input from NGOs specialised in biodiversity
Is taken into consideration.
Feasibility of | What barriers are there to implementation?

eing
ell

implementation

» Social: Certain actions affect private
landowners when the land in question (t
majority of land affected is agricultural) i
made ‘off-limits’ or of ‘restricted
entrance’ for the sake of protecting prote
biodiversity.

 Environmental: Lack of, or limiteg
knowledge and inability to forecast certi
ecological processes.

National and European legislation determin

particular species that need to be protected

The Municipality is required to comply with

these mandates. Additionally it is entitled tc

and does develop and implement plans bas
on its own concerns (protection of addition:
species or areas, for example)

[92)

bct
l,
AN

e
l.

)
sed
Al

Assessment of
impacts and
alternatives

In some cases, restrictions to use of or acc
to land impacts landowners or citizens
looking to use the land for leisure. Impacts
are, therefore, felt in the short term, with
expected benefits in the longer term.

eSS

Monitoring and
evaluation

Measures are monitored through regular
follow-up and the use of biodiversity
indicators, such as:
- Presence/absence of species.
- Diversity and density of species
population.
- Surface subject to a certain degree 0
protection.

—h

Transferability

The unique characteristics of taerfa and

flora of the region (and of any region) make

the transferability of the measures naturally
very low.
A high level of expertise in local biodiversit)

/

and ecosystems in general is required in of

der
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ons

Criterion Indicators/sub- | Text
criteria

to correctly identify the needs for action and
to propose adequate solutions.
Close cooperation with national bodies is
required to maintain congruence in the acti
being undertaken.

Lessons (linked to Key measures to protect biodiversity in

learnt transferability) | Zaragoza are a combination of mandates f

national and European bodies and expert
analysis and advice from the local expert
division of the Municipality’s Agency of
Environment and Sustainability. The

'om

existence of this agency facilitates the progess

and gives it credibility.

Communication with stakeholders and rais
awareness of the importance and value of
protecting ecosystem processes is crucial.

Similarly, political commitment and support

for these actions is important from both
legitimacy and financial standpoints.

ng
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Annex 6: List of Interviewees

We would like to thank all our interview partnes ttheir kind cooperation.
Interviews with representatives of local institutsohave been an important
source of information for the study and we aregjtatfor their input. The final
information presented, opinions expressed andticp&ar any errors in content
are, however, the full responsibility of the authdrom the contributing

institutions, i.e. Ecologic Institute, AEA, ICLEhd REC.

Case study Interviewee(s) and their Institution Date(s)
Interview

Dresden Peter Teichmann, 26.02.2010
Landeshauptstadt Dresden — Umweltamt
Reinhard Niespor, 14.4.2010
DREWAG Stadtwerke Dresden GmbH | 16.04.2010
Matthias Rdder, Landeshauptstadt 23.04.2010
Dresden — Umweltamt, Abt. kommunaler
Umweltschutz, SG Gewasser- und
Bodenpflege
Michael Weil3, 11.06.2010
Abteilungsleiter Betrieb Wasserwerke,
DREWAG Stadtwerke Dresden GmbH

Hamburg Helga Schenk, Freie und Hansestadt | 05.03.2010
Hamburg — Behorde fur Stadtentwicklung1.03.2010
und Umwelt
Axel Waldhoff, Leiter 27.05.2010
Regenwassermanagement, Hamburg
Wasser — Hamburger Stadtentwasserung
AOR

Lyon Régis Meyer, 25.02.2010,
Political Adviser, Sustainability and 09.03.2010
Climate Change, Grand Lyon
Communauté Urbaine
Frederic Segur, Head of Unit, Trees and21.04.2010
Landscape in Public Spaces, Grand Lyon
Communauté Urbaine

Vienna Sylvia Berndorfer, City of Vienna, 01.03.2010
Magistratsdirektion 12.04.2010
Klimaschutzkoordination

Almada Joao Cleto, Agéncia Municipal de Enerdid.03.2010
de Aimada (AGENEAL) 13.04.2010

London Alex Nickson, Strategy Manager for 09.02.2010
Climate Change Adaptation and Water,
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Case study Interviewee(s) and their Institution Date(s) of
Interview
Greater London Authority
Louise Clancy, Environment Programmg26.03.2010
Officer, Greater London Authority
Matt Thomas, Urban Greening 31.03.2010
Transport and Environment
Greater London Authority
Manchester Corin Bell, National Indicator 188 lead| 25.01.2010
Manchester City Council
Dr Sarah Lindley, Manchester University 01.03.2010
Jeremy Carter, Manchester University 15.03.201(
Venice Jane Wallace-Jones, Comune di Venezia  2D0G.
Birmingham Richard Rees, 18.03.2010
Climate Change and Sustainability
Department
David Ward, Sustainability Manager, |17.06.2010
Climate Change and Sustainability 22.06.2010
Department,
Birmingham City Council
Copenhagen Lykke Leonardsen, City of Copenhagen2:03.2010
Technical and Environmental
Administration, Centre for Park and
Nature
Jan Rasmussen, Project Manager, The| 15.06.2010
Technical and Environmental 28.06.2010
Administration, City of Copenhagen
Bremen Andreas LieberumForschungsprojekt | 24.02.2010
"nordwest2050" Sustainability Center | 18.06.2010
Bremen
Helsinki Pauliina Jalonen, 08.03.2010
Environment Centre City of Helsinki 27.05.2010
Bologna Giovanni Fini 23.03.2010
Dirigente Responsabile U.I. Qualita Ampi5.06.2010
entale
Dipartimento Qualita della Citta
Settore Ambiente
Comune di Bologna
Zaragoza Javier Celma, Carmen Cebrian and Lui45.02.2010
Manso 15.04.2010
Local Agency for Sustainability and 01.06.2010
Environment 08.06.2010
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Case study Interviewee(s) and their Institution Date(s) of
Interview
14.06.2010

Amsterdam Camiel van Drimmelen 11.03.2010
Urban Planning, Water Management

Prague Ing. Ji Cabrnoch, Csc.Vodohospdadiy | 12.03. 2010
rozvoj a vystavba a.s. 25.04.2010

Tatabanya Andras Olah, Municipality of City of | 13.03. 2010
Tatabanya, Department for Strategy and20.04. 2010
Control 20.06.2010

Riga leva Bruneniece 12.03. 2010
Climate Change and Adaptation Expert
University of Latvia

Stockholm Gustaf Landahl 19.03.2010
City of Stockholm, Environment and 27.05.2010
Health Department 14.06.2010
Staffan Lorentz 04.06.2010
Head of Development
Stockholm Royal Seaport

Budapest Dr Anna Paldy 12.04.2010
National Institute of Environmental 01.07.2010

Health
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