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Foreword

Climate change can no longer be completely prevented. The mean temperature in Fin-
land is expected to rise by more than the global average. The speed of such change is a
major challenge to society and to nature.

It is vitally important to mitigate the progress of climate change and to reduce green-
house gas emissions. In spite of such work, the temperature is rising on account of the
greenhouse gases already released and yet to be released into the atmosphere. For this
reason, we must adapt to the consequences of climate change. Through well-planned
adaptation work, the Helsinki metropolitan area and wider Finland both have good pre-
requisites to cope with such change.

A new special report (IPCC 2012) by the Intergovernmental Panel on Climate Change
(IPCC) deals with adaptation and managing the risks of extreme events and disasters.
The main message is that our body of knowledge about climate change is already suf-
ficient. We can make good decisions on managing the risks of weather phenomena and
climate change and on preparing for them.

Many impacts of climate change and, on the other hand, measures required to prepare
for them are regional, transcending administrative, industrial and municipal boundaries.
It is sensible and justifiable to plan and carry out regional measures together.

The Helsinki metropolitan area adaptation strateqgy is a strategy prepared jointly by the
region’s cities, municipal federations and other organisations. It focuses on the urban
environment and the built environment. HSY coordinated the three-year strateqy prep-
aration process (2009-2012), in which many experts and planners from the cities and
other parties participated at different stages.

The regional strategy is a compilation of policy guidelines, and shorter-term policies
(2012-2020). Through these, the Helsinki metropolitan area can adapt to the impacts
of climate change and extreme weather events, and reduce the region’s vulnerability to
them. In the future, HSY will monitor the progress of adaptation in the region. HSY is al-
so conveying the increasing climate-related information to actors and decision-makers,
so that the region can better prepare for climate change.

HSY's vision is of an environmentally-friendly metropolis, in which the mitigation of cli-
mate change and adaptation to it are key elements. HSY will act as an environmentally
responsible pioneer in co-operation with the region’s municipalities, not only in waste
and water management, air quality and geographic information services, but also in cli-
mate-related work. HSY will monitor the implementation of the climate change mitiga-
tion strategy in the Helsinki metropolitan area, and calculate the region’s greenhouse
gas emissions annually. HSY will also participate in different climate projects and moni-
tor and try to reduce the energy consumption and greenhouse gas emissions caused by
its own activities. HSY will prepare for climate change in waste and water management,
and take part in different joint projects with local authorities and research institutes
aimed at, among other things, developing planning tools for adapting to climate change

in an urban environment.
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Abstract

The Helsinki Metropolitan Area Climate Change Adapta-
tion Strategy has been prepared in close cooperation with
the four cities of the metropolitan area (Helsinki, Espoo,
Vantaa and Kauniainen), the Helsinki Region Environmen-
tal Services Authority HSY and other municipal, regional
and state level organisations. In the strateqgy, strategic
starting points and policies with which the metropolitan
area prepares for the consequences of climate change,
are compiled.

The Helsinki Metropolitan Area adaptation strategy con-
centrates on the adaptation of the built and urban environ-
ment to the changing climate. The vision of the strategy

is climate proof city - the future is built now. The strategy
aims to 1) assess the impacts of climate change in the area,
2) prepare for the impacts of climate change and to ex-
treme weather events and 3) to reduce the vulnerabilities
of the area to climate variability and change. The target is
to secure the well-being of the citizens and the functioning
of the cities also in the changing climate conditions.

The preparation of the adaptation strateqy started in
2009 by producing the background studies. They include
the regional climate and sea level scenarios, modelling of
river floods in climate change conditions and a survey of
climate change impacts in the region. Also, existing pro-
grammes, legislation, research and studies concerning
adaptation were collected. The background studies are
published in a report titled “The Helsinki metropolitan ar-
ea climate is changing - Adaptation strategy background
studies” (in Finnish) (HSY 2010).

HSY coordinated the strategy preparation. The work was
carried out is close cooperation with the experts of the
metropolitan area cities, regional emergency services,
Ministry of the Environment, Helsinki Region Transport

Authority and other regional organisations. The strategy
work has had a steering group that consists of represent-
atives of the cities and other central cooperation part-
ners. The steering group has guided and steered the work
and disseminated the results in their own organisations.
In the strategy, the adaptation policies are divided into
two groups: 1) regional and joint strategic starting points
in adaptation and 2) short term (2012 - 2020) adaptation
policies. The policies are defined for the following sectors
and cross-sectoral issues: 1) Land use, 2) Transport and
technical networks, 3) Building and climate proof local en-
vironment, 4) Water and waste management, 5) Rescue
services and safety, 6) Social and health services, and 7)
Cooperation in producing and disseminating information.

The environmental impacts of the strategy proposal were
assessed by Ramboll Finland Oy. In the study, the impacts
of the measures to vegetation, fauna, biodiversity, green-
house gas emissions, air quality and noise, human health,
social impacts and economic impacts were assessed. In
addition, a case study of flood protection costs was car-
ried out.

It is important to monitor the implementation of region-

al adaptation measures, and to follow the changes in the
working environment and newest research information in
order to prepare for the impacts of climate change effec-
tively and to asses the efficiency of the policies in reduc-
ing vulnerability. It is also necessary to assess practices

and policies from time to time if for example new climate
research information or changes in legislation call for re-
assessment.

The preparation of the strategy was part of the Julia
2030 project that was part-financed by the European Un-
ion Life+ Programme.
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Tilivistelma

Padkaupunkiseudun ilmastonmuutokseen sopeutumisen
strategia on valmisteltu seudun kaupunkien Helsingin,
Espoon, Vantaan ja Kauniaisten ja Helsingin seudun ym-
paristépalvelut -kuntayhtyman (HSY) sekd muiden toi-
mijoiden yhteistyéna. Strategiaan on koottu linjauksia ja
toimenpiteita, joilla padkaupunkiseutu varautuu ilmaston-
muutoksen vaikutuksiin.

Paakaupunkiseudun ilmastonmuutokseen sopeutumisen
strategia keskittyy rakennetun ja kaupunkiymparistén so-
peutumiseen muuttuvaan ilmastoon. Strategian visiona
on ilmastonkestava kaupunki - tulevaisuus rakennetaan
nyt. Tavoitteena on ollut arvioida ilmastonmuutoksen
seurauksia seudulle seka varautua ilmastonmuutoksen
vaikutuksiin ja sdan aari-ilmiéihin ja véhentda seudun
haavoittuvuutta ilmaston vaihtelulle ja sen muutokselle,
jotta seudun asukkaiden hyvinvointi ja kaupunkien toimin-
ta voidaan turvata myés muuttuvissa olosuhteissa.

Paakaupunkiseudun ilmastonmuutokseen sopeutumi-

sen strategian valmistelu kdynnistyi vuoden 2009 alussa
taustaselvitysten tekemiselld. Taustaselvityksina tehtiin
padkaupunkiseudun alueelliset ilmasto- ja merenpinnan
nousun skenaariot, mallinnettiin jokitulvien riskeja ilmas-
tonmuutoksen oloissa Espoonjoella ja Vantaanjoella seka
koottiin katsaus ilmastonmuutoksen vaikutuksista alueel-
la. Taustaselvitykset on koottu raporttiin "Paakaupunki-
seudun ilmasto muuttuu - Sopeutumisstrategian tausta-
selvityksid” (HSY 2010).

Sopeutumisstrategian valmistelua koordinoi HSY. Tyo
tehtiin tiiviissa yhteisty6ssa paakaupunkiseudun kaupun-
kien, alueellisten pelastuslaitosten, ymparistoministerion,
HSL:n ja Kuntaliiton asiantuntijoiden kanssa, jotka ovat
osallistuneet strategiatydohén mm. tydpajoissa. Sopeutu-
misstrategian valmistelua on ohjannut johtoryhm4, joka

koostuu kaupunkien eri hallintokuntien sekd muiden kes-
keisten yhteistyotahojen edustajista.

Strategian toimenpiteet ja linjaukset ilmastonmuutok-
seen sopeutumiseksi padkaupunkiseudulla on jaoteltu
kahteen ryhmaan: seudulliset ja yhteiset strategiset Idh-
tokohdat ilmastonmuutokseen sopeutumisessa seka lyhy-
en aikavalin (2012 - 2020) toimenpidelinjaukset. Toimen-
pidelinjaukset on maaritelty seuraaville sektoreille seka
sektorirajat ylittaville aiheille: 1) Maankdytto, 2) Liikenne
ja tekniset verkostot, 3) Rakentaminen ja lahiymparistén
ilmastonkestavyys, 4) Vesi- ja jatehuolto, 5) Pelastustoi-
mi ja turvallisuus, 6) Sosiaali- ja terveystoimi ja 7) Yhteis-
tyo tiedon tuottamisessa ja levittamisessa.

IiImastonmuutokseen sopeutumisen strategian vaikutus-
ten arvioinnin teki Ramboll Finland Oy. Tydssa arvioitiin
vaikutukset kasvillisuuteen, eldimist66n ja luonnon moni-
muotoisuuteen, kasvihuonekaasupdadstoihin, ilmanlaatuun
sekd meluvaikutukset, sosiaaliset vaikutukset ja vaikutuk-
set ihmisten terveyteen seka taloudelliset vaikutukset.
Lisdksi arvioitiin tulvasuojauksen kustannuksia kahden
tapauksen perusteella.

Seudullisten sopeutumisen toimien toteutumisen, toimin-
taympariston muutosten ja uusimman ilmastotiedon seu-
raaminen on tarkeata, jotta ilmastonmuutoksen vaikutuk-
siin pysytdan varautumaan ennakolta ja mahdollisimman
tehokkaasti ja arvioimaan toimien vaikuttavuutta haavoit-
tuvuuden vdhenemisen kautta. Toimintatapoja on myds
syyta tarkastella aika ajoin, mikali lisdantyva ilmastotieto
tai esimerkiksi muuttuvat saadokset niin edellyttavat.

Sopeutumisstrategian valmistelu oli osa Julia 2030 -han-

ketta, joka oli Euroopan Unionin osittain rahoittama (ym-
paristéalan rahoitusvaline Life+).
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Sammandrag

Strategin fér anpassning till klimatférandringen i huvud-
stadsregionen har utarbetats i samarbete mellan regionens
stader Helsingfors, Esbo, Vanda och Grankulla och samkom-
munen Helsingforsregionens miljétjanster (HRM) samt évriga
aktorer. Linjedragningar och atgdrder med hjélp av vilka hu-
vudstadsregionen forbereder sig for verkningarna av klimat-
forandringen har sammanstallts i strategin.

Strategin fér anpassning till klimatférandringen i huvud-
stadsregionen koncentreras kring frdgorna hur den byggda
miljén och stadsmiljon ska anpassas till klimatférandringar-
na. Strategins vision &r en klimattélig stad - framtiden byggs
nu. Malet har varit att bedéma klimatféréandringarnas féljder
for regionen, att forbereda sig for klimatférandringens verk-
ningar och extrema vaderférhallanden samt att minska regi-
onens sarbarhet vid klimatvariationer och -férandringar, for
att invanarnas vélfard i regionen samt stédernas verksamhet
ska kunna tryggas ocksa under férandrade omsténdigheter

Beredningen av Strateqin for anpassning till klimatférand-
ringen i huvudstadsregionen inleddes med bakgrundsut-
redningar i bérjan av &r 2009. Bakgrundsutredningarna
utgjordes av regionella klimatscenarier som beskrev kli-
matet omradesvis samt den stigande havsytan, modelle-
ring fér dversvdmningsrisken under &ndrade klimatférhal-
landen utarbetades fér Esbo och Vanda aar och en éversikt

over konsekvenserna av klimatférandringen sammanstalldes.

Bakgrundsutredningarna har sammanstallts i rapporten "Hu-
vudstadsregionens klimat férandras .- Bakgrundsutredningar
till anpassningsstrategin" (HRM 2010).

Utarbetandet av anpassningsstrategin har koordinerats av
HRM. Arbetet utférdes i samrad med stdderna i huvudstads-
regionen, de lokala raddningsverken, miljdministeriet och
sakkunniga frdn HST och kommunférbundet som har deltagit
i bl.a. arbetsverkstader for strategiarbetet. Arbetet med an-
passningsstrategin har styrts av en ledningsgrupp som be-

star av representanter fér stddernas olika férvaltningsenhe-
ter och andra centrala samarbetsorgan.

Atgarderna och linjedragningarna i strategin fér anpass-
ning till klimatférandringen i huvudstadsregionen har inde-
lats i tva grupper: regionala och gemensamma strategis-

ka utgadngspunkter fér anpassning till klimatféréndringen
och linjedragningar for atgédrder pa kort sikt (2012-2020).
Linjedragningarna fér atgéarder har definierats fér féljande
sektorer samt for teman som 6verskrider sektorgranserna:
1) Markanvandningen 2) Trafiken och de tekniska natverken,
3) Byggandet och narmiljéns klimattalighet, 4) Vatten- och
avfallsférsorjningen, 5) Rdddningsverken och sékerheten,
6) Social- och hilsovardsverken och 7) Samarbetet inom in-
formationsproduktionen och -spridningen.

Konsekvensbeddmningen av strategin for anpassning till kli-
matférandringen har gjorts av Ramboll Finland Oy. | detta
arbete bedémdes konsekvenserna for floran, faunan och na-
turens mangfald, vdxthusgasutsldppen, luftkvaliteten samt
bullereffekterna, de sociala konsekvenserna och konsekven-
serna for manniskornas hdlsa samt de ekonomiska konse-
kvenserna. Ytterligare gjordes en bedémning av kostnaderna
fér 6versvamningsskyddet utgdende fran tva fall.

Férverkligandet av regionala atgérder fér anpassning, fér-
andringen av verksamhetsmiljéerna och uppféljningen av de
nyaste uppgifterna om klimatet &r viktiga fér att man sa ef-
fektivt som méjligt ska kunna férutspa verkningarna av kli-
matférdndringarna samt bedéma effekten av atgérderna foér
att minska sarbarheten. Det &r ocksa skal att da och da syna
verksamhetssatten ifall 6kad kunskap om klimatet eller &nd-
ringar i lagstiftningen forutsatter detta.Utarbetandet av an-
passningsstrateqgin utgjorde en del av projektet Julia 2030
som delvis finansierades av Europeiska Unionen (finansie-
ringsredskapet for miljobranschen Life+).
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1 Introduction

The Helsinki metropolitan area climate change adaptation
strategy has been prepared in close co-operation with the
region’s cities of Helsinki, Espoo, Vantaa and Kauniainen,
the Helsinki Region Environmental Services Authority
(HSY) and other organisations in the region. The strategy
is a compilation of policy guidelines and policies by which
the Helsinki metropolitan area can adapt to the impacts of
climate change.

The strategy’s vision is “a ‘climate-proof’ city - the future
is being built now". The aim has been to assess the con-
sequences of climate change on the region, to prepare
for the impacts of climate change and extreme weather
events and to reduce the vulnerability of the region to cli-
mate variation and change, in order to safequard the well-
being of inhabitants and the functioning of the cities even
in changing conditions.

The thunderstorms of summer 2010 and the winter storm
of December 2011 showed the vulnerability of Finnish soci-
ety to climate change and extreme weather events, as well
as the importance of preparing for climate variability and
weather events. The activities of society are very depend-
ent on uninterrupted electrical supply and on efficient and
reliable communications and transport. Our infrastructure
is highly developed and any damage to it causes major
costs. Preparing in advance for natural hazards can sig-
nificantly reduce the damages and costs that arise from
them. Preparation by the authorities and other actors and
co-operation between them is key to the prevention of ac-
cidents and the repair of damage .

A new special report published in March 2012 by the Inter-
governmental Panel on Climate Change (IPCC) deals with ad-
aptation and managing the risks of extreme events and dis-
asters (IPCC 2012)2. The main message of the report is that

our body of knowledge about climate change and extreme
weather phenomena is already sufficient for us to be able

to make good decisions on managing the risks of weather
events and climate change. A future challenge will be, on the
one hand, strengthening that body of knowledge and, on the
other hand, making good decisions, even in situations about
which there remains a great deal of uncertainty.

The aim of the Helsinki metropolitan area adaptation
strateqgy is the adaptation of the built and urban environ-
ment to climate variability and change. The strategy fo-
cuses on those consequences of climate change and poli-
cies to prepare for it which transcend municipal, sectorall
or administrative boundaries, and which may have an in-
ter-municipal impact and/or whose planning or implemen-
tation is cheaper or more beneficial to do in co-operation.
Policies have been chosen for the strategy, the implemen-
tation of which is under the jurisdiction of the cities, HSY
and other involved parties.

In December 2011, the Ministry of Agriculture and Forest-
ry designated the coastal area of Helsinki and Espoo and
the River Vantaa as being significant areas for flood risk.
Flood-risk working groups were assembled for the areas,
and flood-risk maps and plans are being drawn up for them
for the control of flood risks®. Measures outlined in the
strategy of the Helsinki metropolitan area are being inte-
grated with flood risk management planning work that is
starting up this year.

Espoo’s climate strategy action programme 2012-2014
also contains measures aimed at adapting to climate
change“. In the BaltCICA project, the City of Helsinki has
produced a report on ways to adapt to climate change in
the city (2012)>. The adaptation-related programmes, leg-
islation, plans and research of other municipal and region-
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al organisations at both national and EU level are present-
ed in background material 3 of the strategy document®.

The consequences of climate change taking place else-
where in Finland, Europe or around the world, and its im-
pacts on the Helsinki metropolitan area such as possible
environmental refugees, are excluded from the adaptation
strategy of the Helsinki metropolitan area. Neither does
the strategy deal with the impacts of climate change miti-
gation policies on the region and adapting to them.

Experts from the cities in the Helsinki metropolitan area,
regional rescue services, the Ministry of the Environment,
Helsinki Region Transport (HSL) and the Association of
Finnish Local and Regional Authorities have participated in
the strategic work at many stages. Preparation of the adap-
tation strategy has been overseen by a steering group, con-
sisting of representatives from key administrative branch-
es of cities and other key parties involved. The members of
the steering group and people participating in the different
stages of the strategic work are presented in Appendix 1.
The timetable for drawing up the strategy, the participants
and the operating environment are presented in Figure 1.

1 Safety Investigation Authority 2011

2 http://ipcc-wg2.gov/SREX/report/

3 http://www.mmm.fi/fi/index/etusivu/vesivarat/tulvien_
torjunta.html

4 Espoo's climate strategy action programme, proposal 29 Sep 2011

5 Yrjola, T., and Viinanen, J. 2012. Keinoja ilmastonmuutokseen
sopeutumiseksi Helsingin kaupungissa. City of Helsinki
Environment Centre publications 2/2012. City of Helsinki
Environment Centre

6 The background material is available on the HSY website (in
Finnish): http://www.hsy.fi/seututieto/ilmasto/sopeutuminen/
Sivut/default.aspx



Processes and products

2009

Expert interviews
Background reports
- Start of steering group work

2010 Report of adaptation strategy background studies
- Workshops: impacts of climate change and
preliminary policies

- 1st draft strateqgy

2011 - Commenting of draft strategy
Basic content of strategy
- Specification of strategy guidelines

2012 - 2nd draft strategy
Public hearing

- Completion of strategy
Decision by HSY Board

Monitoring of strategy implementation and
updating of background information

Actors and interestgroups

Executive group:

Cities of Helsinki, Espoo, Vantaa and
Kauniainen, HSY, HSL, Ministry of the
Environment, Ministry of the Interior,
Rescue services, Association of
Finnish Local and Regional Authorities
Other interest groups:

Ministry of Agriculture and

Forestry, Ministry of Transport and
Communications, Uusimaa ELY Centre
Research institutes

Projects: Julia 2030, BaltCICA

Figure 1. Timetable for drawing up the strateqgy, participants and operating environment

Other operating environment

- Research and body of knowledge of the IPCC,
Finnish Meteorological Institute, Finnish
Environment Institute and other research
institutes

- EU White Paper on climate change adaptation

- Finnish National climate change adaptation
strategy and ISTO research programme

- ELY Centres: planning of flood risk
management

- Action programme for adaptation for the
environmental administration

- Preparedness planning by rescue services

- Ministry of the Interior:

Internal security programme
- Preparation for natural disasters
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Strategy work was started by carrying out background
studies, which have been published in the report “Paakau-
punkiseudun ilmasto muuttuu - sopeutumisstrategian
taustaselvityksiad" (the Metropolitan Area’s climate is
changing - background studies for the adaptation strat-
egy) (HSY 2010). In addition, experts from the cities and
other involved parties were interviewed about their cur-
rent practices and preparations for weather and extreme
weather events. Joint workshops in 2009 and 2010 at-
tended by experts from cities and other involved parties
defined the key impacts of climate change in the region
and different sectors, and key policies from a point of
view of the region's adaptation. Policies were specified
by sector in discussions in autumn and winter 2011. The
background material and reports are being published as
appendices and background information on the HSY web-
site’ and will be updated if necessary.

The preparatory work for the strategy was coordinated
by HSY and was supported by two projects partially fund-
ed by the EU: Julia 2030 (Climate change in the Helsinki
region - mitigation and adaptation) and BaltCICA (Cli-
mate Change: Impacts, Costs and Adaptation in the Baltic
Sea Region).? The cities of the Helsinki metropolitan area
were partners in the Julia 2030 project, which HSY coor-
dinated. The City of Helsinki Environment Centre and HSY
were partners in the BaltCICA project, which was coordi-
nated by the Geological Survey of Finland (GTK).

In the preparatory stage of the strateqy, aspects of cli-
mate change that will have an impact on the Helsinki
metropolitan area were identified as temperature, pre-
cipitation, windiness and sea level rise. Based on expert
assessment and literature, sectors were chosen that were
considered to be most vulnerable to climate change and/
or that climate change will affect the most, and which it
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would be advisable to prepare for the impacts of climate
change. The workshops of experts identified the possi-
ble impacts of climate change on different sectors (back-
ground material 2) and assessed their significance.

A draft of the strategy was completed in December 2010.
The Board of HSY decided to send the draft to the cities
of the metropolitan area and other interest groups for
commenting. The period during which comments could
be given was from February to the end of May 2011. Com-
ments about the draft were received from all of the met-
ropolitan area cities and 28 other parties. Comments
were given by, among others, the Ministry of Agriculture
and Forestry, the Ministry of Education, the Ministry of
the Interior, the Ministry of the Environment, the Region-
al State Administrative Agency of Southern Finland, the
Uusimaa Centre for Economic Development, Transport
and the Environment, the Uusimaa Regional Council, Hel-
sinki Region Transport HSL, the National Board of Antig-
uities, the Association of Finnish Local and Regional Au-
thorities, the Federation of Finnish Financial Services, the
Helsinki Region Chamber of Commerce, the University of
Helsinki, the Finnish Meteorological Institute, the Govern-
ment Institute for Economic Research, the VTT Techni-
cal Research Centre of Finland, the National Institute of
Health and Welfare, the Helsinki Neighbourhoods Asso-
ciation, the Finnish Association for Nature Conservation,
the Finnish Red Cross, the Finnish Air Pollution Preven-
tion Society and the Water Protection Association of the
River Vantaa and Helsinki Region.

1 http://www.hsy.fi/seututieto/ilmasto/sopeutuminen/Sivut/
default.aspx

2 The Life+ Financial Instrument for the Environment, and the
European Regional Development Fund



The strategy's policies were modified based on comments
received. In autumn 2011, policies were revised with spe-
cialists in meetings sector-by-sector, and were modified
into project form, if it was possible to do so. A hearing for
the revamped draft strategy was organised for the cities’
different sectors and other interested parties on 16 Feb-
ruary 2012. Representatives of 22 different organisations
attended (the Cities of Helsinki, Espoo and Vantaa, Hel-
singin Energia, the Helsinki City Rescue Department, the
Ministry of the Environment, the Regional State Admin-
istrative Agency of Southern Finland, HSL, the Central
Uusimaa Environment Centre, the Association of Finnish
Local and Regional Authorities, Aalto University, the Na-
tional Institute of Health and Welfare, the Helsinki Nature
Conservation Society, the Helsinki Region Chamber of
Commerce, the Water Protection Association of the River
Vantaa and Helsinki Region). In addition to verbal com-
ments received at the event, written comments were also
received from six organisations (the City of Espoo, the

Helsinki City Planning Department, the City of Helsinki
Real Estate Department, the Helsinki City Rescue Depart-
ment, the Regional State Administrative Agency of South-
ern Finland, the Finnish Transport Agency, the Uusimaa
District of the Finnish Association for Nature Conserva-
tion and the Helsinki Nature Conservation Society).

An impact assessment of the adaptation strategy was
done by Ramboll Finland Oy (Rantanen et al. 2012).The
work was done by experts and identified the possible im-
pacts on vegetation, animals, biodiversity, greenhouse
gas emissions and air quality, as well as the impact of
noise, the social impact, the impacts on human health and
economic impacts. The direction of the impacts was as-
sessed (positive or negative), as well as their scope (e.q.,
local, regional, national) and significance (e.q., significant,
slightly significant, insignificant). The costs of flood pro-
tection were also assessed based on case studies. The
report on the impact assessment is Appendix 2 of the

strategy and is also available online (http://www.hsy.fi/
seututieto/ilmasto/sopeutuminen/Sivut/default.aspx).

According to the latest research, climate change is pro-
gressing more quickly than previously estimated, and
some of its impacts may be more serious than was pro-
jected in the IPCC's report in 2007. The concentration of
greenhouse gases in the atmosphere is still increasing

as global emissions continue to grow. As a result of the
strengthening of the greenhouse effect, the climate will
inevitably change and Finnish climate will warm quite con-
siderably in the decades to come. The natural climate vari-
ation will sometimes accelerate and sometimes slow down
the rate of change.

The impact of climate change is not distributed evenly
over the different parts of the globe. There are also great
differences between different countries in how resilient
they are to the impacts of climate change, and how well

1
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they can cope with the damages caused by natural disas-
ters, for example (IPCC 2007, 2012). The impacts of cli-
mate change in other parts of the world are probably re-
flected in Finland and the Helsinki metropolitan area, and
their significance may be even greater than of the direct
impacts of climate change in the region.

Climate change can be mitigated by reducing greenhouse
gas emissions. This is of primary importance if danger-
ous climate change and its most harmful impacts are to
be prevented. Adapting to the impacts of climate change
is, however, necessary. Through adaptation, it is possible
to reduce and prevent harmful impacts and to take advan-
tage of the opportunities presented by climate change.

The simultaneous planning and coordination of climate
change mitigation and adaptation measures are impor-
tant. For example, the metropolitan area is focusing on
energy saving and improving energy efficiency in the
building stock, which reduces greenhouse gas emissions.

In some cases, mitigation and adaptation measures may
be contradictory. For example, the increasing density of
the urban structure may be challenging from a perspec-
tive of adaptation, if it increases the size of water-im-

permeable areas, reduces the size of greenbelt areas or
construction takes place in the way of flood water relief
routes. It is also possible that adaptation measures in one
area may weaken the possibilities for adaptation in anoth-
er. ‘Maladaptation’ may, for example, be the construction
of flood protection to prevent sea flooding resulting in the
protective embankment hindering the discharge of storm
waters into the sea.

By following the implementation of adaptation policies,
it is possible to gather valuable information about the ef-
fectiveness of the policies and actions, and also to assess
their impact from a perspective of climate change miti-
gation and adaptation actions taking place elsewhere. In
addition to this, it is also important to monitor changes
in the operating environment and the latest climate re-
search information, so that it is possible to prepare for
the impacts of climate change in advance and as effec-
tively as possible. Operating methods should also be ex-
amined from time to time, if the increasing amount of
climate research information or changing regulations so
require. For example, so far there is only a little informa-
tion about good adaptation practices. Defining good ad-
aptation practices for urban regions is one important ar-
ea for continued investigation.



2 Strategic starting points and policy guidelines

2.1 Background

Policies and quidelines for adapting to climate change in
the metropolitan area are divided into two groups: region-
al and joint strategic starting points in adapting to cli-
mate change and short-term (2012-2020) policies.

From a national perspective, the Helsinki metropolitan ar-
ea and the Helsinki region are significant centres of popu-
lation, jobs, public and private investment, infrastructure
construction, administration and research. The measures
in the region’'s climate policy also require that its special
features be taken into account. The region's extensive
markets also enable the distribution of promising operat-
ing models and their scaling. The region has the natural
prerequisites to become a forerunner in climate change
adaptation and mitigation in Finland.

The strategic starting points and policy guidelines are
presented in Section 2.2.
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2.2 Starting points and policy guidelines

Strategic starting points and policy guidelines for climate change adaptation

Climate change mitigation is of
primary importance in the region.
Adapting to the impacts of climate
change is also necessary.

Mitigation and adaptation measures
must be coordinated.

Climate change adaptation

is taken as a key starting point

in municipal planning,

building requlation and quidance
and the development of technical
networks.

The metropolitan area is a
forerunner in climate change
adaptation.

The public sector takes the initiative

in building co-operation with interest
groups and strengthening the sharing
of climate-related expertise between

organisations.

The cities and municipal federations
share information about good practices
in adapting to climate change.

Functional risks caused by climate
change are taken into account in the
preparedness strategies of the cities.

The public sector promotes research
into adaptation to supplement the
body of knowledge.



The increase in global greenhouse gas emissions has
been at record levels in recent years' and the concentra-
tion of greenhouse gases in the atmosphere is now high-
er than ever before in the history of mankind. Climate
change mitigation by reducing emissions is of primary im-
portance in the prevention of dangerous climate change,
but adaptation is also vitally important. Our past and pre-
sent greenhouse gas emissions will in any case cause cli-
mate change to a certain extent. Mitigation and adapta-
tion measures must be coordinated, so that synergies can
be benefited from and contradictory or harmful impacts
can be avoided.

According to policy guidelines, structures and buildings
must be built to last, and buildings and infrastructure now
being planned must still be in place in a hundred years'
time. It is projected that climate will change considerably
during this time, so it must be ensured that we now plan
and build towns and cities that will withstand variations in
the weather and a changing climate.

The Helsinki metropolitan area adaptation strategy of is
one of the first attempts in adaptation in an urban region.
The metropolitan area has a special position in Finland in
making possible the distribution of new and promising op-
erating models, for example.

The role of the public sector is important in creating and
maintaining contacts and co-operation between differ-
ent actors, promoting common benefits between different
organisations and levels, and in building an overall pic-
ture of the changing operating environment. The role of
the public sector is also important in the promotion of re-
search and the expansion of the body of knowledge about
climate change and adapting to it.

In addition to economic risks and risks of damage, it is
also important to prepare for the functional risks that cli-
mate change may cause. Preparing in advance is usually
a cheaper solution than reacting to sudden situations and
repairing the damages that they can cause.

1 World Meteorological Organisation WMO 2011, International
Energy Agency IEA 2011, Global Carbon Project GCP 2011
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3 Policies 2012-2020

3.1 Background

The policies of the Helsinki metropolitan area, by which
sectors and departments prepare for the impacts of
climate change, have been defined for the near future
(2012-2020). The definition of the policies takes into ac-
count the comments received on the draft adaptation
strategies.

The policies are intended to be as concrete as possible,
and actors and timetables for them have been defined
through discussions with experts in each sector. The
policies have been defined for the following sectors and
cross-sectoral issues:

e Landuse

e Traffic and technical networks

¢ Building and the climate proof local environment
e Water and waste management

* Rescue services and safety

* Health care and Social services

e Co-operationin the production and distribution of
information

Photo: HSY / Kai Widell
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3.2 Land use

Adaptation policies Indicator and timetable _

Take the impacts of climate variation,
extreme weather events and climate
change into account in the land use
planning work of municipalities in the
Helsinki metropolitan area.

Take care of the efficiency of ecosys-
tem services and the preservation of
biodiversity by developing ecological
contacts and a greenbelt network*.

2012 =>

Land use plans

2012 =>

Area and share of forests and

greenbelt areas

3.3 Traffic and technical networks

Adaptation policies Indicator and
timetable

In the planning of public transport in
the Helsinki metropolitan area, take
account of the major risks posed by
extreme weather events, sea level
rise and climate change. In prepar-
edness planning for public transport,
prepare for traffic management in
cases of disruption and emergency.

In the planning of the municipal trans-
port network and other technical net-
works, take account of the risks of
extreme weather events and climate
change.

Develop public transport on-call ser-
vices and customer communication at
the Transport Information Centre to
real-time via different channels.

2012 =>

Public transport
management plan

2013 =>

Traffic system plan

2013 =>

Customer feedback,
experiences of users

Cities (city planning)

Cities (city planning, technical
services, environment centre)

Forestry Development Centre Tapio
Uudenmaan liitto

HSL
Cities (responsible for public transport)

Partners in co-operation:

Cities (city planning, technical services)

The Finnish Transport Agency

The Centre for Economic Development, Transport
and the Environment

Cities

HSL

Partners in co-operation:

The Finnish Transport Agency

The Centre for Economic Development, Transport
and the Environment Companies

HSL

Partners in co-operation:

The Finnish Transport Agency

The Centre for Economic Development, Transport
and the Environment

Different authorities

* Integrated greenbelt areas enable the conservation of more
diverse living environments and the transfer of species to new
areas, among other things. Sufficiently large and diverse forest
areas are more able to resist such events as storm and pest
damage. They also offer more protection for animals and plants
(less edge effect). Greenbelt areas are also important for water
management.



3.4 Building and climate proof local environment

Adaptation policies Indicator and timetable _

Participate in a project studying the
scenarios of sea level rise and their
probabilities.

Check the minimum heights for
construction based on updated sea
level scenarios and guidelines.

Study the proportion of sealed areas
in the metropolitan area, and assess
their significance from a perspective
of storm water management

2012-2013

2013=>

Building codes, RT-cards

2012-2014

Study of sealed areas

Ministry of Agriculture and Forestry,
Ministry of the Environment, Ministry
of Transport and Communications,
Finnish Meteorological Institute,
Finnish Environment Institute, Centre
for Economic Development, Transport
and the Environment, STUK, City of
Pori, City of Helsinki, HSY

Cities (city planning, building
inspection)

Partners in co-operation:

Finnish Meteorological Institute
Ministry of Agriculture and Forestry,
Ministry of the Environment, Ministry
of Transport and Communications
The Finnish Transport Agency

The Centre for Economic
Development, Transport and the
Environment

HSY

Cities (city planning, building control)
Finnish Environment Institute
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3.5 Water and waste management

Adaptation policies Indicator and timetable _

In the planning of water and waste
management in the Helsinki metropolitan
area, take account of the risks posed by
extreme weather events, sea level rise and
impacts of climate change. In preparedness
planning for water and waste management,
prepare for the problems caused by extreme
weather events

Study the dimensioning principles of the
water management system and their
adequacy, taking into account impacts of
climate change, increasing extreme weather
events and sea level rise

In the further development of the action
programme concerning the reduction of
waste water overflows in the catchment
area of the River Vantaa, also take account
of impacts of climate change and potential
increasing risks

Work to reduce overflows from mixed water
sewers in the area of central Helsinki. In the
planning of projects, take account of the
risks posed by extreme weather events and
sea level rise

Check the dimensioning principles for
water management at the Ammaéssuo waste
treatment plant, taking into account the
risks of impacts of extreme weather events
and climate change

2012 =>

Preparedness plan

2013 =>

Report

2013 =>

Action programme

2012 =>

Project plans

2013 =>

Report

HSY

Partners in co-operation:
Cities (preparedness planning)

HSY

Partners in co-operation:
Cities (city planning, technical
services)

HSY

Partners in co-operation:

Water Protection Association of
the River Vantaa and Helsinki
Region

Water treatment plants in the ar-
ea of the River Vantaa

HSY

Partners in co-operation:
The City of Helsinki,
Public Works Department

HSY



3.6 Rescue services and safety

Adaptation policies Indicator and timetable _

In preparedness planning by the
cities, take account of extreme
weather events and the risks
caused by weather and climate and
preparations for such risks

Introduce preparatory measures
into the municipal risk management
action plan

Rescue services keep up-to-date
information about collaborating
organisations and resources, which
may be needed in disruptions caused
by weather events

In the cities’' own and regional
preparedness exercises, also practise
command and action procedures for
accidents and disruptions resulting
from extreme weather events

In connection with the renewal of
rescue planning guidelines, guide
independent adaptation for the risks
caused by extreme weather events

2012 =>

Preparedness plans

2012 =>

2012 =>

Evaluations of preparedness drills

2013 =>

Guidelines

Cities (administration and
management, preparedness planning)

Partners in co-operation:
Rescue departments, network of
preparatory operations

Rescue departments

Partners in co-operation:
Cities, HSL, companies (such as
maintenance companies),
relevant organisations

Cities (management, preparedness
planning), Emergency Services
College

Partners in co-operation:
Rescue departments
HSY, HSL

Rescue departments,

cities (health care and social
services)

Ministry of Social Affairs and Health

Partners in co-operation:

Relevant organisations (including real
estate)

IlImasto-info
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3.7 Health care and social services

Adaptation policies Indicator and timetable _

In the organisation and readiness
planning of health care and social
services, take account of the risks
posed by extreme weather events,
sea level rise and impacts of climate
change

As case studies, study the groups
vulnerable to climate change and
extreme weather events, and identify
their needs during disruptions

Start the Urban survival project, the
aim of which is to prepare citizens for
climate change and extreme weather
events

Tools for this are the urban

survival guide, an annual event and
communication through social media.
The guide gives advice on survival in
emergency situations, such as cuts in
electrical or water supply, heat waves
or extreme weather phenomena in
summer or winter

2013 =>

Action plans and preparedness plans

2013 =>

Report

2013 =>

Event, quide

Cities (health care and social
services)
Ministry of Social Affairs and Health

Partners in co-operation:
Regional State Administrative
Agencies

Hospital District of Helsinki and
Uusimaa

Cities (health care and social
services, education), Ministry of
Social Affairs and Health

Cities (all sectors), police, rescue
services, defence forces, HSY
lImasto-info

Partners in co-operation:
Organisations (patient and customer
organisations, neighbourhood
associations), housing associations
(people responsible for rescue)
Regional State Administrative Agency
Hospital District of Helsinki and
Uusimaa

National Institute for Health and
Welfare, Finnish Meteorological
Institute
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3.8 Co-operation in the production and distribution of information

Adaptation policies Indicator and
timetable

Create a network for climate change researchers and users of information
(such as the experts and planners in local authorities and HSY, companies,
organisations) in order to communicate and disseminate the latest climate
research information and to direct research.

Organise joint workshops, seminars and meetings

Study international best practices and experiences of adaptation of urban
regions, and distribute information about them to cities and other interest
groups

Take part in co-operative networks on national and regional levels in order
to distribute experiences and information

Publish climate-related pages on HSY's website and use them to obtain
expert and user feedback, and to convey and gather information

Develop tools for adapting to climate change for the use of city planning,
and study the costs of adaptation (climate change tools in planning -
project application). Funding applied for from the European Regional
Development Fund (ERDF)

Participate in projects that assess the impacts of climate change on
diseases and evaluate its economic impacts, and study the significance of
climate change on the prevalence of diseases of plants and animals and
infectious diseases between humans and animals

Participate in projects that study the impacts of climate change on air
quality and health, including forest fires and particulate emissions

Produce information from different perspectives concerning sustainable
development and the capacity of society to tolerate risk and recover, and
to promote research into the subject

2012 =>

Establishing a
network

2012 =>
Reports, websites

2012 =>

Co-operative
networks

2012-2014

Report

2013 =>

Projects

2012 =>

Projects such as
KASTU-2

2013=>

Reports, projects
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HSY

Partners in co-operation:

Cities (different sectors), HSL, Research institutes (Finnish Meteorological
Institute, Finnish Environment Institute, Aalto University, National Institute for
Health and Welfare, University of Helsinki, Government Institute for Economic
Research), Climatequide.fi, rescue services, organisations

HSY

Partners in co-operation:
Hamburg, Stockholm, Copenhagen

Cities, HSY, limasto-info

Partners in co-operation:

A national group to coordinate adaptation, Ministry of Agriculture and Forestry,
Ministry of the Environment, Ministry of Transport and Communications, The
Finnish Transport Agency, The Centre for Economic Development, Transport and
the Environment, Uusimaa Regional Council, Other urban regions (Tampere, Turku,
Lahti), The Association of Finnish Local and Regional Authorities, Climatequide.fi

Helsinki, Espoo, Vantaa, HSY, Turku, Lahti, Finnish Meteorological Institute,
University of Turku

Cities (health care and social services)

Partners in co-operation:
Research institutes (National Institute of Health and Welfare, Finnish
Meteorological Institute), Ministry of Social Affairs and Health

National Institute of Health and Welfare
HSY
Cities

Partners in co-operation:
Research institutes
Cities

HSY

Research institutes



4 |Impact assessment

The impact assessment of the climate change adaptation
strategy was done by Ramboll Finland Oy (Rantanen et al.
2012). The report on the impact assessment is Appendix
2 of the strategy and is also available online (http://www.
hsy.fi/seututieto/ilmasto/sopeutuminen/Sivut/default.
aspx). The work was done by experts and examined the
impact of the policies presented in the strategy propos-
al (15 December 2011) on natural conditions, greenhouse
gas emissions, air quality, people’s living conditions and
health, as well as the economic impacts of the policies.

The policies to be assessed were mostly quite general, so
all of the impacts could not be identified for all policies.
The direction of trend or significance of the impact may
also be affected by how the policies are ultimately car-
ried out. For example, most of the actions can be carried
out either in a way that exerts a positive influence from a
perspective of nature values, or in a way that is detrimen-
tal to nature values. There may also be contradictions be-
tween adaptation actions and mitigation actions aimed

at reducing greenhouse gas emissions. The increasing
density of the urban structure may be challenging from a
perspective of adaptation if, for example, it increases the
size of water-impermeable areas or construction takes
place in the way of possible flood water relief routes.

Overall, the economic benefits of the policies can, in the
long term, exceed the costs arising from them. The as-
sessment of economic impact is, however, hindered by
the fact that the costs of measures have to be paid in the
short or medium term, whilst the benefits accumulate
over time or can be enjoyed only in the long term. Adap-
tation actions can, however, reduce or even prevent the
future potentially very harmful and large-scale impacts of
extreme weather events or climate change, in which case
the benefits then constitute saved costs.

In addition, a case study was done into the costs of flood
protection, which examined floods caused by a sudden
rise in sea levels due to storm. The costs of flood protec-
tion were examined using cost-benefit analysis. A cost-
benefit analysis framework was developed for cases of
floods, and it would be worth further developing this in
future. Data used in calculations could be made more spe-
cific, and the estimation of benefits and costs and the ex-
amination of their allocation could be improved. It would
be important to develop an integrated and open operat-
ing model and data bank for the cost-benefit analysis of
cases of flooding and broader climate change adaptation
measures. The intention is to continue the assessment of
costs of climate change impacts and adaptation for the
Helsinki metropolitan area in 2012 in a different project,
for which funding has been sought from the European Re-
gional Development Fund (ERDF).
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5 Monitoring and updating

Scientific knowledge about climate change is constant-
ly increasing and becoming more exact. New informa-
tion about climatic phenomena might change or mod-
ify previous estimates about the progress of climate
change. Measures set forth in the strategy may need
to be checked or modified as information increases and
changes.

The operating environment concerning adaptation is al-
so changing: new legislation and guidelines are coming
from both the EU and national level, which local actors
too must take into account in their activities. New reports
and experiences about ways of adapting to the impacts

of climate change are being received and, based on them,
there is a need to review existing practices.

Through monitoring, it is also possible to create an over-
all picture of how the region is adapting to the impacts of
climate change, to identify and avoid possible overlapping
activities and to benefit from synergies.

Create an adaptation monitoring system:

Monitoring actions

Monitor the implementation of agreed policies, and HSY
changes to the operating environment. If necessary, update
measures in co-operation with different actors

Select and compile monitoring indicators HSY

Report on the implementation of adaptation actions in the HSY
region, and on changes to the operating environment (such
as legislation, guidelines, actions of other parties)

Follow new and updated climate research information with HSY
the aid of the co-operative network of researchers and
other actors

Distribute and convey information through different HSY
channels
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Partners in co-operation:

Cities, HSL, Ministry of Agriculture and
Forestry, Ministry of the Environment, Ministry
of the Interior, Ministry of Social Affairs and
Health, The Centre for Economic Development,
Transport and the Environment, Uusimaa
Regional Council, Regional State Administrative
Agency, The Finnish Transport Agency, other
actors

Partners in co-operation:

Cities, Research institutes, The Centre for
Economic Development, Transport and the
Environment, other actors

Partners in co-operation:

Cities, HSL, Ministry of Agriculture and
Forestry, Ministry of the Environment, Ministry
of the Interior, Ministry of Social Affairs and
Health, The Centre for Economic Development,
Transport and the Environment, Uusimaa
Regional Council, Regional State Administrative
Agency, The Finnish Transport Agency, other
actors

Partners in co-operation:

Research institutes (Finnish Meteorological
Institute, Finnish Environment Institute, the
Geological Survey of Finland, Aalto University,
University of Helsinki, University of Kuopio)

Partners in co-operation:
Cities, other actors



6 Summary

The Helsinki metropolitan area climate change adaptation
strategy has been prepared in close co-operation with the
region’s cities of Helsinki, Espoo, Vantaa and Kauniainen,
the Helsinki Region Environmental Services Authority
(HSY) and other organisations in the region. In the strat-
egy, policy quidelines and policies by which the Helsin-

ki metropolitan area can adapt to the impacts of climate
change, are compiled.

The Helsinki metropolitan area climate change adaptation
strateqy focuses on the adaptation of the built and urban
environment to a changing climate. The strategy’s vision
is “a climate proof city - the future is being built now".
The aim has been to assess the consequences of climate
change on the region, to prepare for the impacts of cli-
mate change and extreme weather events and to reduce
the vulnerability of the region to climate variation and
change, in order to safeguard the well-being of the re-
gion's inhabitants and the functioning of the cities even in
changing conditions. The consequences of climate change
taking place elsewhere in Finland, Europe or around the
world, and its impacts on the Helsinki metropolitan area
such as possible environmental refugees, are excluded
from the strategy. Neither does the strategy deal with the
impacts of climate change mitigation policies on the re-
gion and adaptation to them.

The preparation of the Helsinki metropolitan area climate
change adaptation strategy was started at the begin-
ning of 2009 by producing background studies. The back-
ground studies contained regional climate and sea level
scenarios for the metropolitan area (Venaldinen et al.,

2009), modelling of the risks of river floods on the River
Espoo and River Vantaa in conditions of climate change
(Veijalainen et al., 2009), and an overview of the im-
pacts of climate change on the region. These background
studies have been published in the report “Paakaupunki-
seudun ilmasto muuttuu - sopeutumisstrategian tausta-
selvityksid" (the metropolitan area’s climate is changing
- background reports for the adaptation strategy) (HSY
2010).

Preparation of the adaptation strategy was coordinated
by HSY. The preparation work was done in close co-opera-
tion with experts in the metropolitan area's cities, region-
al rescue services, the Ministry of the Environment, HSL
and the Association of Finnish Local and Regional Au-
thorities, which took part in the preparation work through
such means as workshops. Preparation of the adaptation
strategy was steered by a steering group consisting of
representatives of the different administrative branches
of cities and other key parties involved.

Policy guidelines and policies for adapting to climate
change in the metropolitan area are divided into two
groups: regional and joint strategic starting points and
policy quidelines in adapting to climate change and short-
term (2012-2020) policies. The policies have been de-
fined for the following sectors and cross-sectoral issues:
1) Land use, 2) Traffic and technical networks, 3) Building
and climate-proof local environment, 4) Water and waste
management, 5) Rescue services and safety, 6) Health
care and social services, and 7) Co-operation in the pro-
duction and distribution of information.
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Impact aassessment the climate change adaptation strat-
egy was done by Ramboll Finland Oy. The work assessed
the possible impacts on vegetation, animals, biodiversity,
greenhouse gas emissions and air quality, as well as the
impact of noise, social impacts, impacts on human health
and economic impacts. The costs of flood protection were
also assessed based on a case study.

The storms of recent years have demonstrated the vul-
nerability of the Finnish society to natural hazards and
the importance of preparing for them. Our society is very
dependent on electricity, and long-lasting power cuts can
have a significant impact on such things as communica-
tions, heating, water supply and traffic. The significance
of co-operation between authorities and other actors in
the prevention of natural disasters and in the recovery of
them is now being highlighted. Preparing in advance for
disasters and their consequences is worth doing, as it re-
duces the damages and costs that arise from them.

The monitoring of implementation of regional adapta-
tion measures, changes to the operating environment
and following the latest climate research information is
important, so that the region can prepare for the impact
of climate change in advance and as effectively as pos-
sible, and the effectiveness of measures can be assessed
through a reduction in vulnerability. Operating methods
should also be examined from time to time, if such things
as an increasing amount of climate information or chang-
ing regulations so require.
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Glossary

Sensitivity is the degree to which a system is affected, ei-
ther adversely or beneficially, by climate variability and
change (IPCC 2007).

Vulnerability is the degree by which the system is suscep-
tible to, and unable to cope with, adverse effects of cli-
mate change, including climate variability and extremes.
Vulnerability is a function of the character, magnitude,
and rate of climate change and variation to which a sys-
tem is exposed, its sensitivity and its adaptive capacity
(IPCC 2007).

Risk = the probability of change x the magnitude of the
impact x the magnitude of the consequence.

Adaptation Adjustment in natural or human systems in
response to actual or expected climatic stimuli or their
effects, which moderates harm or exploits beneficial op-
portunities. Various types of adaptation can be distin-
guished, including anticipatory, autonomous and planned
adaptation (IPCC 2007).

Adaptive capacity (in relation to climate change impacts)
The ability of a system to adjust to climate change (in-
cluding climate variability and extremes) to moderate po-
tential damages, to take advantage of opportunities, or to
cope with the consequences (IPCC 2007).

Consequence The consequences of (the impact of) cli-
mate change for society and its different sectors.

Scenario A plausible and often simplified description of
how the future may develop, based on a coherent and in-
ternally consistent set of assumptions about driving forc-
es and key relationships (IPCC 2007).

Impact The impact of climate change on human and natu-
ral systems. Impact may be positive or negative, direct or
indirect.

Special situation is a surprising or sudden threat or event
that may endanger the safety of society or the living con-
ditions of the population, and the control of which may
require extraordinary management models and commuin-
direct.

Disruption An abnormal condition, a disturbance that en-
dangers some part of the activities and service produc-
tion process of a city or region. Authorities and public
utilities generally cope using normal resources and man-
agement models.

Serious disruption A disturbance, the management of
which may require more resources, more effective co-
operation and extraordinary management arrangements
and advance preparation, but which does not, howev-

er, require the enforcement of powers prescribed in the
Emergency Powers Act.

Emergency conditions A serious disruption requiring the
enforcement of powers and regulations prescribed in the
Emergency Powers Act. The Emergency Powers Act de-
fines an emergency as follows: 1) an armed attack against
Finland, as well as war and the aftermath of war; 2) a se-
rious violation of the territorial integrity of Finland and

a threat of war against the country; 3) war or a threat of
war between foreign countries and a serious international
crisis implying the threat of war and requiring immediate
action for the increase of the defensive readiness of Fin-
land, as well as other specific conditions outside Finland
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having a comparable effect, if they may pose a grave dan-
ger to the foundations of national existence and well-be-
ing; 4) a serious threat to the livelihood of the population
or the foundations of the national economy brought about
by hampered or interrupted import of indispensable fuels
and other energy, raw materials and goods or by a com-
parable serious disruption of international trade; and 5) a
catastrophe provided the authorities cannot control the
situation with reqular powers.

Preparation is an activity which ensures the performance
of tasks in as trouble-free a way as possible in all situa-
tions. Preparatory measures include preparedness plan-
ning, the management of risks to continuity, forward
preparation, training and preparedness exercises.

Preparedness planning is a description, drawn up and
maintained during normal times, of measures that safe-
guard operations in cases of disruption and emergency.
According to the Emergency Powers Act, it is the statuto-
ry obligation of the State authorities, public utilities and
municipalities to ensure the trouble-free performance of
their functions in all situations. This means that, under
normal conditions, preparedness planning prepares for
disruptions, emergencies and major disasters.



Abbreviations

BaltCICA (Research project) Climate Change: Impacts,
Costs and Adaptation in the Baltic Sea Region (2009-
2011)

ELY Centre Centre for Economic Development, Transport
and the Environment

ERDF European Regional Development Fund

GCP Global Carbon Project

HSL Helsinki Region Transport

HSY Helsinki Region Environmental Services Authority
IAE International Energy Agency

IPCC Intergovernmental Panel on Climate Change

SREX Special Report on Managing the Risks of Extreme
Events and Disasters to Advance Climate Change Adapta-
tion

WMO World Meteorological Organization

YTV Helsinki Metropolitan Area Council
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Appendices and background material

Appendix 1. Participants in preparation
Steering group for the Helsinki metropolitan area cli-
mate change adaptation strategy:

Chairman: City Engineer Matti-Pekka Rasilainen, Helsinki
up to 1Sep 2010
City Engineer Raimo K. Saarinen, Helsinki

Members:

The City of Espoo:

Lars Hagman, City Architect

Tuula Hdméldinen-Tyynild, Head of the Environment Centre
Ossi Kerdnen, City Planning Manager

Solja Makeld, Construction Manager

The City of Helsinki:

Lauri Jadskeldinen, Director of Building Control Department
P&ivi Kippo-Edlund, Environmental Research Manager
Matti Latvala, Preparedness Manager (up to 31 Jan 2011)
Anssi Lehtinen, Acting Preparedness Manager (from 1 Feb
2011)

Aaro Toivonen, Safety Manager

Olavi Veltheim, Director of Town Planning Division

The City of Kauniainen:

Marianna Harju, Director of Technical and Planning Services
The City of Vantaa:

Maritta Pesonen, Director of Family Services

Reijo Sandberg, Project Director

Jouko Sillanpaa, Preparedness Manager

Stefan Skog, Director of the Environment Centre

The City of Helsinki Rescue Department:

Simo Wecksten, Head of Risk Management

West Uusimaa Rescue Department:

Tuomas Palvid, Preparedness Manager

Central Uusimaa Rescue Department:

Hannu Kuhanen, Preparedness Manager

The Association of Finnish Local and Regional Authorities:

Ulla Hurmeranta, Lawyer

Ministry of the Interior:

Tarja Mankkinen, Director of the Internal Security Secretariat
The Ministry of the Environment:

Antti Irjala, Senior Environmental Adviser

HSL Helsinki Region Transport:

Suoma Sihto, Head of Department

HSY Helsinki Region Environmental Services Authority

Tommi Fred, Director Water Services

Irma Karjalainen, Director Regional and Environmental Infor-
mation (up to 1 Jun 2011)

Peter Fredriksson, Director Regional and Environmental In-
formation (from 1 Jun 2011)

Deputy members:

The City of Helsinki Rescue Department: Matti Koskinen, Civic
Defence Planner

West Uusimaa Rescue Department: Karl-Henrik Widbom, Spe-
cial Planner

HSL: Anna Planting, project manager

Johanna Vilkuna, project manager
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Secretary: Susanna Kankaanpaa, HSY

A project group took part in the preparation of the ad-
aptation strategy, the members of which were: Sari Soini
from the City of Espoo Environment Centre and Hannu
Vepsaldinen of the Espoo City Planning Centre (up to 14
Apr 2010), Pauliina Jalonen (up to 1 Dec 2010), Jari Vii-
nanen and Tiia Yrjéla (from 1 Feb 2011) of the City of Hel-
sinki Environment Centre, Anna-Lena Granlund-Blom-
feldt of the City of Kauniainen, Krister Hoglund and Leena
Maidell-Munster of the City of Vantaa Environment Cen-
tre and Susanna Kankaanpaa of HSY.

In August 2010, HSY appointed an internal working group

to prepare the adaptation strategy. This group comprises

Tommi Fred, Pdivi Kopra and Jukka Saarijarvi of HSY Wa-

ter Services, Maria Valtari of HSY Waste Management and
Susanna Kankaanpda of HSY Regional and Environmental
Information.

Participants in the workshops and meetings concern-
ing the preparation of the strategy:

Sami Aherva, HSL, Markku Antinoja, City of Espoo, Achim
Drebs, Finnish Meteorological Institute, Tommi Fred, HSY,
Peter Fredriksson, HSY, Anna-Lena Granlund-Blomfeldt,
City of Kauniainen, Simo Haanpaa, YTK, Aalto University,
Riitta-Liisa Hahtala, HSY, Mari Heinonen, HSY, Karri Hel-



len, HSL, Heidi Huvila, City of Helsinki, Tuula Hamaldinen-
Tyynild, City of Espoo, Krister Hoglund, City of Vantaa,
Antti Irjala, Ministry of the Environment, Lauri Jaaskel-
dinen, City of Helsinki, Riikka Jaaskeldinen, City of Hel-
sinki, Pauliina Jalonen, City of Helsinki, Sirkku Juhola,
Aalto University, Suvi Jarvinen, HSY, Susanna Kankaan-
paa, HSY, Irma Karjalainen, HSY, Nea Kielenniva, City

of Helsinki, Paivi Kopra, HSY, Jukka Koskikallio, City of
Espoo, Matti Koskinen, City of Helsinki Rescue Depart-
ment, Hannu Kuhanen, Central Uusimaa Rescue Depart-
ment, Marika Kamppi, Association of Finnish Local and
Regional Authorities, Tapio Kytd, Finnish Meteorological
Institute, Tarja Laine, Uusimaa ELY Centre, Matti Latvala,
City of Helsinki, Marko Lehtonen, City of Helsinki, Jorma
Lilja, City of Helsinki Rescue Department, Johannes Lou-
nasheimo, HSY, Janne Markkula, HSL, Ari Melakari, HSY,
Asta Mellais, City of Vantaa, Leena Mikkonen-Young, HSY,
Solja Mékeld, City of Espoo, Jaakko Pekki, West Uusimaa
Rescue Department, Lasse Peltonen, Aalto University,
Anna Planting, HSL, Jussi Rahikainen, Central Uusimaa

Rescue Department, Kari Ranta-Kokko, Uusimaa ELY Cen-
tre, Piia Rantamaki, City of Vantaa, Matti-Pekka Rasilain-
en, City of Helsinki, Teija Rautiala, City of Vantaa, Timo
Rekunen, West Uusimaa Rescue Department, Ulla-Maija
Rimpildinen, City of Vantaa, Kimmo Ruosteenoja, Finn-
ish Meteorological Institute, Anna Ruskovaara, HSL, Reija
Ruuhela, Finnish Meteorological Institute, Jukka Saari-
jarvi, HSY, Reijo Sandberg, City of Vantaa, Elina Savola,
City of Espoo, Jouko Sillanpad, City of Vantaa, Pirjo Siren,
City of Vantaa, Sari Soini, City of Espoo, Tuula Sdamanen,
Finnish Transport Agency, Erkki Tammisto, City of Van-
taa, Tuula Tampio, City of Vantaa, Aaro Toivonen, City of
Helsinki, Tiina Turkia, City of Vantaa, Maria Valtari, HSY,
Noora Veijalainen, Finnish Environment Institute, Ari
Venéldinen, Finnish Meteorological Institute, Hannu Vep-
sdldinen, City of Espoo, Karl-Henrik Widbom, West Uusi-
maa Rescue Department, Marko Vihervuori, HSL, Jari
Viinanen, City of Helsinki, Marika Visakova, HSY, Kirsi Vi-
tikka, City of Espoo
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List of online appendices and background
materials

The following appendices and background materials are
only published online. The background materials will be
updated if necessary. The appendices and materials are
available at:
http://www.hsy.fi/seututieto/ilmasto/sopeutuminen/
Sivut/default.aspx

¢ Appendix 2. Strategian vaikutusten arviointi
(Impact assessment of the strategy) (Rantanen,
A. et al. 2012).

* Appendix 3. Tulvariskit - kaavoitusta ja
rakentamista koskeva lainsdadantd (Flood risks -
legislation concerning planning and construction)
(Ekroos, A., and Hurmeranta, U. 2011)

¢ Appendix 4. Pddkaupunkiseudun
toimintaymparistd (Helsinki metropolitan area
operating environment) (Salmi, A. 2010)

¢ Appendix 5. Maanpinnan korkeuden kartat
Espoon ja Helsingin rannikkoalueelta
(Topographical maps of the Espoo and Helsinki
coastal areas) (HSY 2010)

* Background material 1. Imasto muuttuu (the
climate is changing) (Kankaanpaa, S. (ed.) 2010)

e Background material 2. Imastonmuutoksen
arvioidut vaikutukset padkaupunkiseudulla (The
projected impacts of climate change on the
Helsinki metropolitan area) (Kankaanpaa, S. 2011)

¢ Background material 3. Toimintaymparisto,
lImastonmuutokseen sopeutuminen eri
tasoilla, olemassa olevat strategiat, ohjelmat,
suunnitelmat ja tutkimus (Operating environment,
adapting to climate change on different levels,
existing strategies, programmes, plans and
research)
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