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Current heat wave — new records - global

Daily global surface air temperature

Jul 6, 2023

Jul 22, 2024
17.16°C

The Earth has just experienced
its warmest day in recent
history, according to the
Copernicus Climate Change
Service (C3S) data. On 22 July
2024, the daily global average
temperature reached a new
record high in the ERA5
dataset*, at 17.16°C. This
exceeds the previous records
of 17.09°C, set just one day
before on 21 July 2024, and
17.08°C, set a year earlier on 6
July 2023.
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Flood in Pakistan in August 2022

UN and Pakistan appeal for $160m to * more than 3 — 8 times of usual rainfall in August,
help flooding victims « over 33 million people affected

1.7 million homes destroyed
Call for emergency funding as nearly half a million people ~ .
displaced and estimated $10bn damage to economy ° 1500 peop le killed

* Damage > 30 billion USS

@ world weather attribution

» climate change could have increased the
rainfall intensity up to 50%

e Additional reason for high number of victims

53 | and damage:

© Women wade through a flooded area in the Shikarpur district of Sindh province on Tuesday. hlgh exposure and hlgh vulnerability

Photograph: Fareed Khan/AP

The Guardian, Tue 30 Aug 2022
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Summer drought and heatwave in Europe in 2022
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Europe’s eyes on Earth

Observation-driven land surface models show that very - Thedrought episode that
« = affected Europe in 2022 could

low summer surface and root-zone soil moisture, suchas | g% _
Observed in 2022’ happenS abOUt once in 20 years in ,'.__s.. ‘e ‘: 51 We“ be the worst in 500 yearS.
today’s climate :

world weather attribution '.‘.

Full recovery

Temporary soil moisture recovery

- Temporary fAPAR recovery
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Summer drought and heatwave in Europe in 2022
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year, a warning from a changing climate

In 2022, land roughly the size of Corsica was scorched by wildfires in the EU, according to the latest e
JRC report on fires in the pan-European region.
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Summer drought and heatwave in Europe in 2022

nature medicine

Explore content v About the journal ¥ Publish with us v

nature > nature medicine > articles > article

Article | Open access ‘ Published: 10 July 2023

Heat-related mortality in Europe during the summer
0f2022

Mortality (weekly deaths)

Heat-related mortality, all ages

15,000 — — Both sexes
— Women

— Men

\ | | T
1 June 1 July 1 August 1 September

Time (d)

More than 60’000
people died due to

heatwave in Summer
2022 in Europe

Italy: more than
18’000

Mainly elderly people
and other vulnerable
groups (people with
chronical diseases)
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Local impacts: forest damage in South Tyrol

Vaia Storm October 2018 + Heavy snow load Nov 2019+20  + Drought 2022 - bark beetle attack 2022

> 10’000 ha forest affected

All pictures: Abteilung Forstwirtschaft Provinz BZ eurac research



Local impacts: forest damage in South Tyrol
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- Loss of protection function against natural hazards (rockfall, landslides, avalanches) eurac research



Economic losses from climate extremes S Rt

Agency

Economic losses from weather- and

climate-related extremes in Europe

Published 14 Oct 2024

(@ > Analysisanddata 3 Indicators s Economic losses from weather- and cli..

Weather- and climate-related extremes caused economic losses of assets estimated at EUR 738 billion
during 1980 - 2023 in the European Union, with over EUR 162 billion (22%) between 2021 and 2023.
Analysing trends in economic losses is challenging, primarily due to large annual variability. Statistical
analyses revealed, that economic losses increase over time and the last three years are all in the top five of
years of highest annual economic losses. As severe weather- and climate-related extreme events are
expected to intensify further, it seems unlikely that associated economic losses will reduce by 2030.
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Economic losses from climate extremes

Billion EUR (2023 prices)
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Where are we heading to?

global warming for different emission scenarios
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Tipping points — the writing on the wall?

& - . Arctic Winter Sea Ice collapse T p p In g Points
reenlan
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The growing threat of abrupt and irreversible climate changes must compel political and

economicaction on emissions.
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https://www.nature.com/articles/d41586-019-03595-0#ref-CR3

Understanding Climate Risks

and discussing solutions for climate change adaptation



Key questions of a Climate Risk Assessment (CRA)
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What are the potentlal (adverse) effects of chmate
extremes and climate change in a given context?

* What do you want to avoid, to protect, to develop?

== . \What drives climate risks?

K » How are risks cascading through and across systems?

§ - What or who is particular vulnerable?

* How are you currently prepared?
How can rlsks be reduced?



From IPCC climate risk concept to CRA
with impact chains

TECHNICAL GUIDANCE ON N\
COMPREHENSIVE RISK
ASSESSMENT AND PLANNING

IN THE CONTEXT OF CLIMATE
CHANGE

ipcc

INTERGOVERNMENTAL PANEL ON Climate change

Climate Change 2022
Impacts, Adaptation and Vulnerability

Summary for Policymakers

Climate Risk Sourcebook

EUROPEAN CLIMATE RISK ASSESSMENT - EUCRA

@ ®

wHo UNEP

,;- . European = . < 71 climate
= Commission ety Change Service
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What drives Climate Risk?

In the context of climate change impacts, risks result from dynamic interactions between
climate-related hazards with the exposure and vulnerability of the affected human or
ecological system to the hazards.

Current state Potential future

Climate extremes and Climate Change
Climate

Hazards Other underlying Hazards Other underlying
risk drivers risk drivers
Exposure . iliti
p potential Vulnerabilities
Impacts

(cascading)

Socioeconomic processes Potential for adverse
consequences

- Risks
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Hazard

Climate-related hazards

Other hazards, impacts, underlying risk drivers

Extreme E3 Rapid
' 2>
Weather @ L o“o :') & Onset
Events Heat  Dry Wet Wind Snow andCoastal/ Events
st Ice  Oceanic
orms
Hours Extreme Extreme Snow
heat precipitation Storm triggerin
Days storms surges 58 ¢
H River  Tropical
Month CEUENMED floods storms Ocean
Droughts heatwave Underlying
changing Risk Driver
magnitude, |
duration or Decreasing/increasing/ Risin |
frequency more variable 5 ) 9 Compound
Increasing precipitation e/C; :i(:esrls el 55:)7 level, event
Decades temperature g ) ceqn
_ snow cover,  warming
Processes & ity & Processes
(trends) YY) * & (trends)

Geological A\ Technological
Earthquakes

Landslides

Tsunami power outage, ...)

Construction / Structural failure /
Infrastructure failure (dam failure,

Biological / Chemical M
Pest and diseases (crops)

Invasive species

Infectious diseases (human /animal)
Marine toxins, Algal bloom

Societal g
Conflict, ﬁﬂ*
post-conflict
Financial
shocks

Environmental Degradation
Loss of ecosystems and biodiversity
Deforestation

&

Soil degradation, Desertification, Salinisation
Disturbance (wild-fires, forest dieback, eutrophication)

Climate Change as underlying risk driver
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Impact chains as a central tool

Decrease of

(increasing) (increasing) (increasing)
snow cover + less .
droughts heatwaves heavy rain events
melt water
L J Climatic
Hazards
Improve pasture
. Direct /
Wat . .
availz;;t Less water for Soil Les.s all Soil moisture . . Sie management indirect
y o moisture  » - Soil erosion |« :
irrigation deficit impacts
recharge
Inappropriate
irrigation / / ) Key
infrastructure impacts /
and water Grassland Drought Land risks
management damageto [» degradation [¢—  Overgrazing
grasslands (long term) Exposed
Sub-
\?/—/ systems
Crop failure missing winter missing summer Increasing Inappropriate
Reduce water due to —> fodder for fodder for ¢—  number of pasture
losses in drought livestock livestock livestock management
N — ¢ _
|rr|gat|on physical or
. logical
Loss of livestock / . €co
Livestock X sensitivity
poor livestock AIternatlve sources
health of income Lack of capacity,
vulnerability
Missing saving T processes
options . . .
Farmers _ Incomln'g rgmlttances, Other
Loss of income o populatlon Increase, underlying
* extension of farmland i i
People — Missing options for risk drivers
‘ alternative income
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Listen!

&4 What?

© Partiipatory pproaches for Risk Assessment

-
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Climate Risk Assessment in Central Asia
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Cljmate Risk Assessment in Central Asia

Annual mean temperature anomalies - Kyrgyzstan ‘ ¥
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impact chains as the backbone of risk analaysis

Climate | 1 Wildlife (Snow Leopard — SL)
') 9 H H .. Low / no snow in winter + high variability Summer Less summer
W hy * un d e rSta n d In g ris k Raising temperatures = (e.g., late snow, short duration) ] drought ] precipitation —L

' | i
'

Water availability

. Y l ¢ .
I m pa Ct Ch alns Small/noglaciers in | Glacier || Lesssurface | | Small Low soil moisture Commumty—lbased
catchment retreat water in summer catchments in summer conservation?

H = |
For each key risk ; < —| )
1 1 1 Water Supply Winter Pasture (WP) + Hay summer Pasture (SP)
Oor risK cluster + interpretation
3 Less grass / higher
Insufficient water L .
\A_IaFer S_upply for infrastructure Not enough fodder LD 2 1 variability in grass biomass Inappropriate SP (oo small,
— irrigation and WP and hay due to drought liabl I
E d elements drinking water Waters ettt - ey
- Xpose . - GLeislonege winter
p ’ getting unreliable e | rrraTe | :0 surface (;vuatfer fc:r - :
su bsyste ms efficient infrastructure TN AN Rain in May with
’ Young animals (yaks) can | cold temperatures
H die from freezing
functions Arable Field, Fodder Fields N | ’ Y
- H aZd rd S’ Less yield due to lack Not enough water Livestock
. of water at beginning of . R .
- I m pa Ct Ch ains vegetation season Undernutrition due to Insufficient Underlying Risk Drivers
N :JOTI enougl:(f;)dder due to frost (May) | lm lack of fodder from SP, protection through - Dependencyon remittances
lia ar livestock due to WP and fodder fields corral - Dependencyon external donors
- Vu I nera b | I Ities + missing water Not enough i E e - Missing support from
. Not h AT mve e - N government (e.qg., for water
Ad d ptat 10N gaps vegetzbfgscj;gr self- grogwing fodder Weak livestock [ 2R infrastructure)
- Underlying Risk Drivers sufficency ChE L ’
t t l
- Adaptation Options L
Community/Livestock owners
EEL el Low diversity of livelihoods, : ks
and vegetables to Need to Kill/sell no access to markets, bad 4 Risk of loss of livelihoods (income, Legend
cover the needs Tt A e waE T LETE subsistence) for livestock owners [ Hazard || vulnerability |[ Adaptation
Not enough when fodder is not due to drought impact on pasture and Exposure Sensitivity OpHOl
drinking water in enough Alternative spurceof in_come missing irrigation water for fodder | Impact T Capacity Human-
winter due to frost (eco-tourism, other job and food production. - - : wildlife
opportunities) Key impact/risk Risk conflict
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Risk Evaluation

Severity

Assessment of Hazard,

Exposure, Vulnerability,

Risk Magnitude

+ Frequency

+ Time frame of Risk vs

Adaptation

+ Potential for adaptation

e For current + future
Situation(s)

* For each sub-unit

* For each key risk

Expert based integration

+ confidence
+ critical settings /

hotspots
eurac research

Table 9 Comprehensive Risk Assessment for Suusamyr Village District

Risk of loss of livelihoods (income, subsistence) for livestock owners in Suusamyr Village District

Current situation

Future (2030-2050)

Pasture Lack of fodder | Increased Pasture Lack of fodder | Increased
degradation (drought/lack | incidents of degradation (drought/lack | incidents of
(drought/low | of surface livestock (drought/soil of surface livestock
soil water) diseases moisture) water) diseases
moisture) (heat) (heat)

Hazard Moderate

Exposure

Vulnerability Moderate Moderate Moderate

- Exposed systems

- Community

Risk

Risk assessed by Low/ Low / Very Moderate Moderate/ Very high Very high

the communities Moderate/ high High/ Very

Very high high
Confidence of Moderate — Low Moderate

assessment

Critical settings

Small livestock owners with rain-fed or poorly irrigated fields, inefficient irrigation systems,
livestock breeding on already degraded pastures without rotation. The future risk depends very
much on the further increase in the number of livestock.




ATE RISK ASSESSM

L

)
-

ne ent
1ate risks in Europe

Py

V33 24N1eN UM (|2 ‘Wipa L o1UoIUY

Climate change adaptation
Agency and LULUCF

Change Service

Commission

Europea n European Environment Agency

\.' H Euro i Y cli

N pean Topic Centre A\ Climate
European > ) Environment @




EUCRA main findings and key messages



Europe is not sufficiently prepared
for rapidly growing climate risks

« Climate risks are growing rapidly as we
approach 1.5 degrees global warming.

« Europe is the fastest warming continent.

« Climate risks are threatening ecosystems,
water resources, food and energy security,
infrastructure, financial stability, and
people’s health.

N/

. b
European Environment Agency *;, _)



Global warming is accelerating -
Europe is warming much faster than the global average

2023 was the warmest year on record by a
huge margin; it is almost certain to have been
the warmest year in the last 100,000 years.

Each month since June 2023 was warmer than

the corresponding month in any previous yeatr.

In each month since April 2023, the world's
oceans were warmer than ever before
recorded

Source:
Copernicus Climate Change Service

Rate of change in temperature over 1950-2022
compared to global warming (multiplication)

N/

. b
European Environment Agency ';, _)
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Temperature anomaly (°C)

Monthly global surface air temperature anomalies I\
Data: ERAS 1940-2024 « Reference period: 1850-1900 e Credit: C3S/ECMWF erl
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°C

European warming projected to increase, but how much?

1950

1960

Firerd

1970

ERAS (observations)

Historical (modelled past)

SSP5-8.5 (very high emissions)

SSP3-7.0 (high emissions)
SSP2-4.5 (medium emissions)
SSP1-2.6 (low emissions)

1980

1990

2000

2010

2020

2030

2040

2050 2060 2070 2080 2090

Source: Copernicus climate change service based on CMIP6

2100

EUCRA
high-
warming
scenario

EUCRA
low-
warming
scenario



Climatic risk drivers are accelerating in all regions

Land regions Northern Western Central-Eastern Southern European
Europe Europe Europe Europe regional
Past| Future |Past| Future |Past| Future |Past| Future s Past |Future
Low | High Low | High Low | High Low | High
Mean temperature 2 7 || 2 7 2 A | A |A 2 2 2 A | |Sea surface A
Heat wave days ao| A la[alalalalalalala] a ||temperature
Total precipitation A 2 N L || - -
Heavy precipitation | 7 A A A |l A | A 2 A 7 A
Drought | A | A / 2 2 A 2
Legend
' 7 Increase
& T 7 Increase
, (limited agreement
between models,
¢ datasets or indices)
N Decrease
N Decrease
o ) (limited agreement
' between models,
{ datasets or indices)
- - Low confidence
™y in direction of change
< O No change

/

~— TS

Note

(* Other heatwave
indices show
an increase
for the past

Heatwaves are getting worse.

Rain patterns are changing,
with both downpours and dry
spells increasing in magnitude.

Sea levelrise is accelerating
and threatening coastal regions.

Hotspot regions for multiple
climate risks:

o Southern Europe
o Low-lying coastal regions
o EU outermost regions

\V/

. b
European Environment Agency *;’ _)



Climate-related hazards Non-climatic risk drivers

Climate risks can cascade = i8S ® b
from one system to another

and Cascading impacts and risks

« Climate risks are determined by
climate-related hazards (heatwaves, floods, etc.),
non-climatic risk drivers (land use, etc.) as well as Ecosystems Water
how prepared we are.

Infrastructure

« Climate change is a risk multiplier that can
exacerbate existing risks and crises.

« Cascading climate risks can lead to system-wide
challenges affecting whole societies, with
vulherable social groups most affected.

« For example, a mega-drought can lead to water scarcity,
widespread crop losses, forest fires, poor air quality,
disruptions of energy and transportation infrastructure,
and threats to financial markets and stability.



Priorities for EU policy on climate adaptation

Urgent action is
Economy and finance Ecosystems needed in all five
£ e risk clusters

Urgency to act:

@ Urgent action needed

@ More action needed
Further investigation

Sustain current action
EE Watching brief

Infrastructure

Health \\5

@ European Environment Agency *;’




Major challenges in all five assessed clusters

Ecosystems

Coastal ecosystems

Marine ecosystems

Biodiversity/carbon sinks due to wildfires ()
Biodiversity/carbon sinks due to wildfires
Species distribution shifts
Ecosystems/society due to Invasive species
Soil health

Aquatic and wetland ecosystems

Biodiversity/carbon sinks due to droughts
and insect outbreaks
Cascading impacts from forest disturbances

Infrastructure

Pluvial and fluvial flooding

Coastal flooding

Damage to infrastructure and buildings
Energy disruption due to heat and drought (")
Energy disruption due to heat and drought
Energy disruption due to flooding

Marine transport

Land-based transport

Food Health
l Crop production () B Heat stress - general population
Hl Crop production B Population/built enviromnent due to wildfires (")
B Fisheries and aquaculture B Population/built enviromnent due to wildfires
B Food security due to higher food prices B Well-being due to non-adapted buildings
B Food security due to climate impacts B Heat stress - outdoor workers (')
outside Europe B Pathogens in coastal waters
Livestock production B Health systems and infrastructure

Economy and finance

European solidarity mechanism

Public finances

Property and insurance markets
Population/economy due to water scarcity ()
Population/economy due to water scarcity
Pharmaceutical supply chains

Supply chains for raw materials and components
Financial markets

Winter tourism

Infectious diseases
Heat stress - outdoor workers

Note: () Hotspot region: Southern Europe

. b
European Environment Agency *;’ )
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Systemic understanding of climate risk and drivers

Figure 18.2 Impact chain including cascading impacts and risks across five
risk clusters

Climate-related hazards -climatic risk driv

eurac research



Nearly all EU policy areas are exposed to climate risks

Major climate risks, by cluster

Coastal ecosystems

Marine ecosystems

Biodiversity/carbon sinks due to wildfires**
Species distribution shifts
Ecosystems/society due to invasive species
Soil health

Aquatic and wetland ecosystems
Biodiversity/carbon sinks due to droughts and pests
Cascading impacts from forest disturbances
Crop production**

Fisheries and aquaculture

Food security due to higher food prices

Food security due to climate impacts outside Europe
Livestock production

Heat stress — general population
Population/built enviromnent due to wildfires**
Well-being due to non-adapted buildings

Heat stress — outdoor workers**

Pathogens in coastal waters

Health systems and infrastructure

Infectious diseases

Pluvial and fluvial flooding

Coastal flooding

Damage to infrastructure and buildings

Energy disruption due to heat and drought**
Energy disruption due to flooding

Marine transport

Land-based transport

European solidarity mechanisms

Public finances

Property and insurance markets
Population/economy due to water scarcity**
Pharmaceutical supply chains

Supply chains for raw materials and components
Financial markets

Winter tourism

Z /

7/

’7’/7/ 7 2
////,4//

. = -
o e =
P 2

‘ iz P =

—

.,’,/,

y /

// = R —

Exposed EU policy areas

(Number of risks linked to policy areas*)
Environment (10/15)

Fisheries (5/7)
Tourism (2/3)
Civil protection (8/9)

Industry (11/20)

Social policy (5/8)

Agriculture (8/14)

Public health (12/19)

Energy (8/10)
Common commercial policy (4/13)

Economic, social and territorial cohesion (7/11)

Single market (3/9)
Free movement of goods (0/1)
Trans-European networks (4/7)

Transport (3/7)

Economic and monetary policy (3/4)
Education, vocational training,
youth and sport (0/1)

Notes:

(") Number of risks with ‘Urgent’ and ‘More’
action needed/Total number of major risks
for policy area

(™) Hotspot region: Southern Europe

Clusters

Ecosystems

Food

Health

Infrastructure
Economy and finance

Urgency to act
Urgent action needed
More action needed
Further investigation
Sustain current action
Watching brief
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