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Climate has changed...

GLOBAL AVERAGE SURFACE TEMPERATURE
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-..and will change further (more or less) -
adaptation, risk management, resilience

Global average

Global average temperature
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Definition

* Climate resilience

» So, climate has changed and there is

« refers to the ability of e.g. a
society or business to anticipate,
prepare for, and respond to the
impacts of climate change

* involves understanding climate-
related risks and vulnerabilities
and implementing measures to
manage them effectively

* building the capacity to cope with,
adapt to, and recover from
climate-related events.

no going back soon, which suggests
the adaptation to new climate and
extremes

o

* How to approach this?
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What are the relevant phenomena for
me?

How does climate change impact
there phenomena?

Do these changes need some actions
from me?



Example - cities

- Cities (urban areas) are complex environments that R

00000000

boost many extreme weather impacts NI S

« urban floods, urban heat island, poor air quality, ... G

- Climate change makes some of these events more SRR ey
frequent and/or more intense R
 The cities in Finland have climate change adaptation

and risk management highlighted in their strategic
documents

e Questions:

* Do the cities understand what kind of extreme weather
phenomena and impacts the city can face?

* How well-prepared the cities are e.g. for a record
precipitation event? Has the “extreme” event yet occurred?
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Climate change and extremes

» There is no common (single) definition for a weather or
climate extreme, but it can be defined based on different
criteria:

* The maximum/minimum value of a
variable/parameter/phenomenon

* Probability of occurrence or return period: how rarely (or often)

is a certain variable value occurring?

* Impacts: a weather event may cause even record-breaking
impacts although the event is not (meteorologically) record-

breaking

« All weather variables/events have their extremes

« Some extremes of variables/events cause more impacts
than others

» The impact of a certain extreme event depends not only on
the event itself but also where (+when) it occurs, e.g.

» middle of forest vs. city centre
» middle of night vs. rush hour

o
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Record measured
atmos. pressure in
Finland: 1066 hPa >
so what?

Record daily precip.
in Finland: 198
mm/day = huge
impacts (but this was
in 1944)!




Types of impacts - Direct

RESILIENCE FACTORS

Local-level preparedness

Early warning
mechanisms

Good forestry practices
and infrastructure

o
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IMPACT

Forest fires in Finland

l

RISKS

- Damage to infrastructure
« Economic loss

- Pressure on governance

Hakala, 2023: CLIMATE CHANGE AN
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VULNERABILITY-
INDUCING FACTORS

Lack of
preparedness

Inadequate resources
for response

Lack of international
assistance

SECURITY PREPARING FOR
DIFFERENT IMPACTS




Types of impacts - Cascading

o

RESILIENCE FACTORS

Security of supply
practices

International/
EU cooperation

Early warning
mechanisms

Democratic governance

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

IMPACT
Heatwave in Europe
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RISKS

- Fatalities
- Damage to infrastructure
- Economic loss

- Societal disturbance

J

CASCADING RISKS

- Economic loss

- Market disturbance
- Supply disruptions
- Societal instability

- Divisions within EU

‘7

VULNERABILITY-
INDUCING FACTORS

Populist politics

Inadequate preparedness

Geopolitical confrontation

Global climate
hazards

Hakala, 2023: CLIMATE CHANGE
SECURITY PREPARING FOR *
DIFFERENT IMPACTS




Types of impacts - Transition

IMPACT

RESILIENCE FACTORS

Predictable
policy goals

Democratic decision-making

Technological and
investment capacity

Security of supply risks in
wind energy production

J

RISKS

» . Geoeconomic competition
- Geopolitical confrontation

- Global climate hazards

o
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Hakala, 2023: CLIMATE CHANGE AND
SECURITY PREPARING FOR
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VULNERABILITY-
INDUCING FACTORS

Lack of alternative
materials

Lack of alternative
trade routes

High reliance on wind
energy production

Rapid energy transition

DIFFERENT IMPACTS




B Kaupunkiympériston julkaisuja 2018:6 p OF FUTURE CLIMA

\WGUAY AND CHI

ILMASTONMUUTOKSEN VAIKUTUKSET g NS ON FORESTI

seee o o _ SUOMESSA METSANHOIDON
Saan ja ilmaston NAKOKULMASTA

muutoksen aiheuttam O A cevine
riskit Helsingisséi lImastonmuutoksen haitalliset :

vaikutukset ja toimialojen

haavoittuvuus
Jaana Sorvali

p7VA ILMASTO
J
XVIOINTIA VARTEN

SAA- JA ILMASTOTIEDOT SEKA

UUDET PALVELUT AUTTAVAT

METSABIOTALOUTTA SOPEUTUMAAN AR
ILMASTONMUUTOKSEEN '

liImastonmuutos ja
Suomen turvallisuus:

ilmastotyon tueksi

ILMASTON-
MUUTOS JA
KUNNAT

VALTIONEUVOSTON
SELVITYS- JA TUTKIMUSTOIMINTA

g Tuomenvirta H., Haavisto R., Hildén M., Lanki T., Luh-
7 Nurmi V, Oliemark K, Parjanne A, tala S., Merilainen P., Makinen K., Parjanne A., Pelto-
«hvola K, Punkka A-J, Raivio T, Résénen A, nen-Sainio P., Pilli-Sihvola K., Péyry J., Sorvali J., Vei-
jalainen N.

% Keinot ed\ _<aa saa- ja ilmastoriskien Sai- ja ilmastoriskit Suomessa —
hallintaa Kansallinen arvio

ORI



Example of strategic approach
to resilience - climate-proof
buildings in Finland

Rakennukset ja rakentaminen - hankeohjelma

REFI-A ja -B Frame Kansallinen iimastonmuutokseen
Rakennusfysiikan ja limastonmuutoksen ja sopeutumissuunnitelma 2022 Kuivaketju10
energialaskennan |&mmaneristyksen lisdyksen ". Kosteudenhallinnan ~ Asetus rakennusten
testivuodet vaikutukset vaipparakenteissa . toteutusmailli kosteusteknisesti toimivuudesta
Alan viranomaisohjauksen uude
_ »vaatimukset
> — ) D - ohie rerenmaston
kosteusteknisesté
Ympiéristoopas 2016 toimivuudesta
Eduskunnan kannanotto kosteus- ja Rakennusten kosteus- ja
homeongelmista sisgilmatekninen kuntotutkimus

Rakennuskannan ja rakentamisen
riskien tunnistaminen laaja-alaisesti

» Terveydelliset riskit Saétietoennuste hyddynnettévissé laajasti RASMI
+ Homehtuminen ~ _ . K%){ftﬁtarkoituskohtaiset testivuode‘t‘ ) Rakennetun ympériston saatiedot
* Ylildmpd S - « Saétietoennuste kohdennettu tyypillisiin muuttuvassa ilmastossa e TR
+ llmankosteus DR alan ohjelmiin ja s:mulaattorqnhm :
«  Siilyvyyden riskit Terveet tilat 2028 —
@K @ ¢ e e
RARSI o . - .
Rakennuskannan ja rakentamisen Rakentamisen mitoitussaat Kosteus- ja mikrobivaurioituneiden
sopeutuminen ilmastonmuutokseen Testivuosien tarvekartoitus ja 7 rakennusten korjausopas
tuottaminen 4 ’

!
. 4 Rakennusfysiikan ins.-oppimateriaali
Saétietoennusteen raakadatan 4 PP

Muiden ministeriiden ja alan omat  hyédyntéminen tutkimushankkeissa
hankkeet riskien hallitsemiseksi

YM:n hankkeet sailyvyyden,
sisdilmaston ja homehtumisen

hallitsemiseksi muuttuvassa ilmastossa 2026 11

Uusien toteutusratkaisujen laaja-

alainen jalkauttaminen alalle Kalvo: Pekka Kalliomaki & Timo Lahti

2028 /' YM (RASMI-hanke)



Example - Helsinki

« Sometimes risk management needs novel practices e
» We constructed a possible near future “extreme meteorologlcalii'{ g
summer” consisting of different extreme events S
» Transportation of the “legendary” Copenhagen heavy rainfall case i
(~130 mm/h) to Helsinki, Tampere and Kotka and modelling the
impacts (with /tzi GIS urban flood model) : ',

« 2010 heatwave and poor air quality due to forest fires

* Development of an audio-visual narrative regarding what happeﬁé

S

°
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e °

when, where etc R

 Decision-makers reaction and dialogue
* How would we manage? What fails?

Helsingissé ei ole vield tapahtunut vakavia vahinkoja aiheuttanutta
hulevesitulvaa kuten esimerkiksi K66penhaminassa vuonna 2011

Extensive Flooding

02 July 2011: > 150mm .
RAIN fell in 2 HOURS.

Kuva: Ramboll



Summary

-
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 Climate change has progressed very fast during the %S

oooooooo

past decades T B

* related risks have also changed ,';.:_.';{;.:._-.;;-:'.:-:::-_':..-.;_:;:._:;..- HHE
« Some risks and related impacts are not in our own B
hands

* e.g. drought in Africa may impact Finland

* In order to be (or become) resilient, risk management .
Is needed SRS
- If a society wants to be resilient, the resilience must sosst
propagate also to local levels s

- Efficient climate resilience needs dialogue and actions RN
in different levels within the society!
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Thank You!

Questions?
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