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Climate has changed…
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Columns indicate the difference of the 
annual mean temperature to the mean 
of 1901-2000

10 hottest years since 2010



…and will change further (more or less)  
adaptation, risk management, resilience
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Definition
• Climate resilience

• 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.

• So, climate has changed and there is 
no going back soon, which suggests 
the adaptation to new climate and 
extremes

• How to approach this?
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1. What are the relevant phenomena for 
me?

2. How does climate change impact 
there phenomena?

3. Do these changes need some actions 
from me?



Example - cities
• Cities (urban areas) are complex environments that 

boost many extreme weather impacts
• urban floods, urban heat island, poor air quality, …

• Climate change makes some of these events more 
frequent and/or more intense

• The cities in Finland have climate change adaptation 
and risk management highlighted in their strategic 
documents

• 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

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



Types of impacts - Cascading
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Hakala, 2023: CLIMATE CHANGE AND 
SECURITY PREPARING FOR 
DIFFERENT IMPACTS 



Types of impacts - Transition
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Hakala, 2023: CLIMATE CHANGE AND 
SECURITY PREPARING FOR 
DIFFERENT IMPACTS 
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Kalvo: Pekka Kalliomäki & Timo Lahti 
/ YM (RASMI-hanke)

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



Example - Helsinki
• Sometimes risk management needs novel practices

• We constructed a possible near future “extreme meteorological 
summer” consisting of different extreme events

• Transportation of the “legendary” Copenhagen heavy rainfall case 
(~130 mm/h) to Helsinki, Tampere and Kotka and modelling the 
impacts (with Itzï GIS urban flood model)

• 2010 heatwave and poor air quality due to forest fires
• Development of an audio-visual narrative regarding what happens, 

when, where etc
• Decision-makers reaction and dialogue

• How would we manage? What fails? 

12



Summary

• Climate change has progressed very fast during the 
past decades

• related risks have also changed
• Some risks and related impacts are not in our own 

hands
• e.g. drought in Africa may impact Finland

• In order to be (or become) resilient, risk management 
is needed

• If a society wants to be resilient, the resilience must 
propagate also to local levels

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

Questions?
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