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Figure 3: Distribution of (a) number of disasters (b) number of deaths, and (c) economic losses by main hazard type and by decade, globall*
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(Xt=: 1970-2019 data from the Emergency Events Database of the Centre for Research on the Epidemiology of Disasters, CRED)

£X{: 2020 State of Climate Services: Risk Information and Early Warning Systems (WMO, 2020)
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FIGURE 1.3

“Identify the most severe risks on a global scale over the
next 10 years”

Il Economic Il Environmental [l Geopolitical Wl Societal [l Technological

1st Climate action failure

Extreme weather 7th Human environmental damage

6th Infectious diseases

Biodiversity loss 8th Natural resource crises

4th Social cohesion erosion
5th Livelihood crises

Source: World Economic Forum Global Risks Perception Survey 2021-2022

9th Debt crises

10th Geoeconomic confrontation

ZX: Global Risk Report 2022 (World Economic Forum, 2022) 1
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C Current policies 2030 targets only Long-term Optimistic
SSP1-2.6 1.8 1.3to2.4 Action based on Full implementation pledges and scenario
5 SS P5 8 5 current policies of 2030 NDC 2030 targets Best-case
SSP2-4.5 27 21t035 =Q. targets™ Full implementation scenario; assumes
C D\ of submitted and full implementation
. +4°C binding long-term of all announced
4 55P3-7.0 ED 2EIE SSP3-70 targets and 2030 targets including
NDC targets™ net zero targets,
SSP5-8.5 < 4.4 > 33to5.7 LTSs and NDCs**
3 3°C
SSP2-4.5 ’

SSP1-2.6 20
S5P1-1.9

We are here
1.2°C warming in 2021

0

. 1 +0°C

** Nationally determined contributions (NDCs) are non-binding national ple
Long-term strategies (LTSs) are national mid-century development plans f
1950 2000 20 15 2050 2100 emissions levels under current policies, then current policies are used hert
Source: Based on the Climate Action Tracker. https://climateactiontracker.org/

Source: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. (IPCC, 2021) . .
“x|_—rlg|___é} 15¢C y;gg;w (IPCC, 2018) 9 Y - Source: Global Risk Report 2022 (World Economic Forum, 2022)
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| 715519t Q5 HFHLIS
« 7|2Q91(Hazard) Hat0|| 2ol AFHSHAUHA QAUZEALS|ZEX| Hak D= Sty
« 7|Z2Q9%(Hazard) Hat = 2 LA F UL A (Social vulnerability) St €|

% 8" 'l QE ]Il 6H I:IEI-ACI.)I Climate change

(= R |
7~ o Z Q\‘ Climate change impacts on
X

ecosystem services and natural

1ol

O
.
X

¢ - resources directly affect peo-
¢ ' . Changing ple‘s livelihoods in developing
— 4 ) 5
7 I—?—Ri (- v ) temperatures countries.
o i and precipi-

tation

Impacts on ecosystems
(groundwater recharge, availability of

XI-g il-j:' fertile soil and biodiversity)

Impacts on ecosystem services
AH%HI% Eil- %) (provision of food and water)

o|7 S
\ I_I |_I'AI'2| Impacts on natural resource extraction

(agriculture, fishery, forestry)

A
SEFME, Mit/xHsH, A
S =
%)I', E?_IACI;% =) Impacts on natural resource processing

(industry and services)

Impacts on the social sphere (individuals, societal groups)

15 * XI& : GlzZ, 2014
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Climate Change Adaptation

o FNFRFT ) TR Eboll th-SF AR, Q17E A 2T 2 A

7|25l Az dAeE Al 28 AaE 288t 73 = A sl e
A7 & A

» “Adjustment in natural or human systems in response to actual or expected

climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities.” (IPCC TAR, 2001)

2|oj(Avoidance) 2t3H(Mitigation) X Z(Adaptation)
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| IPCC 7} o) Baxy et Foky B7lcoouo zw
- FOHM2 7|5 MESH 5 AMS 3 7S s HF ol B AAO|
OsHE 7L} CHS6HX| =26f= ™M (IPCC, 2001)
. QR AEHAC] CHEH At AIAH LR MO (NS S5
— 7|12 E(exposure) : 7|2 201 HSIZ Qlol| A|ARO| 7|20 LEEE= Sk (O, 24¥ §71889)
— T (sensitivity) : A|ARI0| 7|2 Hat Hek0f 2IZHot He (217, Atal7|2tAe, XIE S thalat 2213 8t )
— XS5 (adaptive capacity) - Al2|- AHHCZ A|AHIO| 7| Ha0f| HSE = U= S 012, 1y 5)

Current and future climate
variability and change

Exposure

M X

1O -1 10 .
(A~ Z=2 HE
wEe)

Sensitivity

Z£X: The vulnerability sourcebook. Concept and guidelines for standardized
vulnerability assessment (GIZ, 2014)

v v

Potential impact Adaptive capacity

I |
v

Vulnerability
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Vulnerability SOCIOECONOMIC
Ll PROCESSES
Natural Socioeconomic
Variability Pathways

Adaptation and
Mitigation
Actions

Anthropogenic
Climate Change

Governance

EMISSIONS
and Land-use Change

*  ?loliid(Hazard): ZH4t, QIEE}, AH|, AH|A KIS, HE{A
M des 2diE &= U A 22 U0 REe =228 AMA, FM E= =2H &
» L= (Exposure): A2t &HM AN AFSYS AUS = A= A, WH=H, 4=
A, elZet, 22 A, Ate], EotH
o

—_y L_—

o
o
«  ZF9fM(Vulnerability): 24EsS dhg £ Q=

o TI O— — L
(susceptibility)t HE6t1 25t 4= Ql= 5210| AT Z2 C1tsh JET QA S Tt
«  YsKImpacts): At 2! QIZHA|0f CHEE § T effects). T2 LEE ALS| = A|AEIO| FokMTL EX A|ZF SO0 Lt
EtLt= 7|12 Hs E= 2loljot 7|S MO Qlot Mt AMAH| 4 MEfA|, AA|, Ats], 23t MH|A, QIT210| Lot &

= ars
s aet

* XI& : IPCC SPM(2014), p.3



Hazard VS. Risk

A Hazard is something that has the
potential to harm you

Risk is the likelihood of a hazard
causing harm

Hazard is something that
the potential to harm you

A shark in the sea
is a hazard

Lightning is a hazard

Risk is the likelihood of
a hazard causing harm

|

n
Standing under a tree during a
thunderstorm is a risk

R,

5 EFSA s the keystone of FU risk assessment reqarding food and feed safety. In close collaboration with national
- eTSdm ities andin op i EFSA providesi scientific advice and

European Food Safety Authority clear communication on existing and emerging risks.

@ Frmpean Food Safety Authorty, 2006, Repredtcn s e e, et forcornmeeral puraoses, peosided thatthe sauee s acencredoed

www.efsa.europa.eu

o
Actions to reduce Actions to reduce KE I
Hazards Vulnerability

Examples include: Examples include:
« Ecosystem-based measures «Social protection
to reduce coastal flooding « Livelihood diversification
o to alleviate coastal .
m -mmm
*Water reservoirs to bufer 'Wlmm
low-flows and water scarcity Hazard Risk
%
=\ =
Limits to Adaptation Exposure Examples incude:
*Eg. physical, ecological, technological, « Coastal retreat and resettiement
:m“.’“mw&“ - Risk sensitive land use planning
' Early waming systems and
evacuations

X2 StA|(Limit to adaptation): AZE(Soft) 3= &
A= Iob7| floll 72 & A2IBHE S8S SA A8 =

0, St=(Hard) Stl= 9I&2 Tl5h7| I8t ME X=XIE Al 4= Gl =0
Gkt flels I = giS I Zdok= oA

£X: Loss and Damage and limits to adaptation: recent IPCC insights and implic

ations for climate science and policy (Mechler et al., 2020)

___________ 1

analysis

: Hazard 1 Exposure - Potential - Decisions
1 Analysis and " and Loss
: Mapping 1 Vulnerability Estimates
~ - e o

: | Number of ¥Policy and
1 : lives at risk Plasing
1 | 'k v Disaster Risk

= g Financing
: | . $ at risk £

o | Assets: vEWS
I Heavy Precipitation | ¥ population density v Destruction of
I and flood mapping | ¥ agricultural land buildings and v Sectoral Risk
: 3 ; | v u;ban grid infrastructure Managment
Need for historical and real : ¥ Infrastructure v R
t time hazard data | ¥ Businesses _Rc(!ucllon SR
i & yields
(% etc S
! meteorological, i Need for historical loss : ¥Business
[ hydrological and climate | and damage data, ¢ Interruption
: forecasts and trend i Developmentand  : ..
I

L.

engineering information :

Figure 3. GFCS facilitates hazard analysis and risk assessment to promote sectoral risk
management and societal resilience.

Source: Climate Services for Supporting Climate Change Adaptation (WMO, 2016)
Climate change and violent conflict (Scheffran et al., Science, 2012)
22
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e
I

F| 2k M (Vulnerability)
(RIZE, M253)

7|22l & 2HE

7|20l &0 IE Zaj(ms)7t 51 7t

. o
[ — EERES
........ ; "I
Adapt$ion
- XM3S St YUAX|
Coping
Range
WP T ML [ —— ] ——

Figure 2.3. Idealised version of a coping range showing the relationship between climate change and threshold exceedance, and how adaptation
can establish a new critical threshold, reducing vulnerability to climate change (modified from Jones and Mearns, 2005)

23 Source: UNDP/GEF, 2005



| ol 2| (3) keI

Si} XXl SHO| 7|5 ¢S Et2|(Climate Risk Management)

N
ol
410
ool
3 =

)
= g
fon

10f] = 2: Climate change vs. Natural variability

0z 1o Hoh
\J

e rio

0ot CHSHIAIG| 2 & future/long—term and Current/short—term
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Three CRM approaches for dealing with climate -

related risk (Schinko et al., 2017)
7|§_§§N o %xﬂ > Analytical CRM (short-term)
(e =M =y¥ >  lterative CRM (short-medium term)
»  Adaptive CRM (long-term)

Climate Change Climate Risk Disaster Risk cnmquenm
Adaptation (CCA) Management (CRM) Management (DRM)
‘_'_1 Probabilities Known Unknown

Known
Gradual effects of Geophysical
climate change: hazards:
- Glacier retreat — Earthquakes
- Desertification — Rockfalls
—> Loss of biodiversity - Avalanches
Unknown

Source: 1. The status of climate risk management in Austria. (Leitner et al., 2020), https://doi.org/10.1016/j.crm.2020.100246
2. A methodological framework to operationalize climate risk management: managing sovereign climate-related extreme event risk in Austria
(Schinko et al., 2017). https://doi.org/10.1007/s11027-016-9713-0 24
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Policy areas and requirements for climate risk indicators.

Policy topics Indicator requirement

High level climate policy + Climate mitigation policy * Relevant to high-level policy priorities
* Prioritization of adaptation & resilience  * Multi-sectoral
+ Different emissions pathways
* Coarse spatial resolution
* High-level trends
* Long time horizon

Sector adaptation & » Adaptation & resilience strategy * Relevant to sector priorities

resilience policy * High-level guidance » Sector—specific indicators
» Variable spatial resolution, at multiple locations
» “worst-case” projections
* Variability and trend

Local authority climate * Prioritization of climate change * Relevant to local priorities
policy * Local adaptation & resilience policy * Multi-sectoral

* Fine spatial resolution

+ Different emissions pathways

Monitoring climate * Monitoring trends & progress * Relevant to exposed sectors

change * Measurable
» Can compare observations with projections
* |dentifies long—term trends

Specific adaptation & * Design of site-specific measures » Directly-related to design parameters
resilience measures * Fine spatial resolution
» “worst-case” and/or “best-case” projections

Source: N.W. Arnell et al., Changing climate risk in the UK: A multi-sectoral analysis using policy-relevant indicators, Climate Risk Management(2021),
https://doi.org/10.1016/j.crm.2020.100265 29
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Met Office heatwaves Heat-health alerts Heating degree days Cooling degree days
% chance % chance degree-days degree-days
¢ 100 100
. . . . i . 4000 300
8 80 3500
Imate risk indicator A 3000 =
4 60 60 2500 200
2000 150
Table 4 ®° 4 40 1500 100
Summary of climate risk indicators. 20 20 2000 50
Indicator Definition Reference
_bei Transport network risk Rail network risk
Hezlllth.and well-being . . (days>26"C) (days>30"C) Rail adverse weather days
Activation of Heatwave Maximum and minimum temperatures above PHE (2019) days/year days/year days/year
Plan for England region-specific thresholds for at least two days 40 100
N 80 35
(“Amber alerts™) 30 80
Met Office heatwave Maximum temperature above region-specific McCarthy et al. o0 ;g 60
thresholds for at least three days (2019) 40 15 40
20 10 2
5 0
Energy use
Heating degree days Heating degree days relative to 15.5 °C Carbon Trust
2012 Asev = B oI5| X ( o] )
(2012), Azevedo 2) HHE A|L|-E|9 = T |:| E I| A|7|
et al. (2015)
. . . ) RCP8.5 Probabilistic RCP2.6 Probabilistic
Cooling degree days Cooling degree days relative to 22 °C Azevedo et al.
(2015)
England Wales Scotland Northern Ireland
Transport Met Office heatwaves
Transport network risk: 26 Maximum temperature above 26 °C Chapman (2015), o' ﬁ 1J[ b ] I{ o ]l -
°C RSSB (2013) o _F i “ % T _‘4 |
Rail network risk: 30 °C Maximum temperature above 30 °C RSSB (2013), Palin ® 9 “ b — - m—
et al. (2013) 2 R R R & R A E 8 R A8 R A 2 R A AR R A 28 & R R R
i R i Heat-health alert: Amber wammq
Railway adverse weather Max temperature above 25 °C, or min Network Rail oo b w
g
days temperature below —3°C, or daily rainfall > 40  (2020a) _::E @ ] | : -:I | ° } - J
mm, or snow depth > 50 mm. 5 = b —— | = -y - - = |y
Agriculture 5 B R 8 8 B R 8 R R 8 B G 8 % 8 B B A 8 8 8 8 8
. . . Heating D days: 15.5° C thre hold
Growing degree days Sum of degrees above 5.6 °C during the thermal  Rivington et al. o %00 eating Degree days e 3000 3000
z —
growing season (2013) E aon —-ET 1 oo } oo +Jf oo = - 1
Wheat heat stress during Days between 1 May and 15 June with max Jones et al. (2020) _g“ e i o | sen e |
. ) 2000 a ] o o o IDI)G: o ] o o o o lﬂl)ﬂc o o o a o o ]ﬂﬂﬂ= ] ] o ] o
anthesis temperature>>32 °C 8 E % 5 % % E 28 %38z 28 3z2 %z § 28 2% 8 8 2
Agricultural drought risk Time with the Standardised Precipitation Parsons et al. (2019)
Evaporation Index (SPEI) < -1.5, SPEI ) LIS AXH O|&] X ( (o] I:l=|)
P 3) 2Htet +FE 2l GH (X[, Al7[E
calculated over 6 months
Wildfire 4° C pathway 2° C pathway
MOFSI ‘exceptional’ fire Days with the Met Office Fire Severity Index
danger greater than the ‘exceptional danger” threshold England Wales Scotland Northern Ireland
e = = - Met Office heatwaves oo oo o
X / a /% I = ]l e
FFMC > 99th percentile Days with the FFMC component of MOFSI de Jong et al. (2016) ,E b f b i s /‘4 4 b /L }[
greater than the reference period 99th & p - - 1
. g 8 § 8 8 B & 2 8 § 5 § § &8 § 5 § 5 8 & ¢ g E 8 8 B B
percentile 8 R R & R R 5 R R R R R A 8§ 3 R R R R A § 8 R R R R
H drological oo Heat-health alert: Amher Warmnq o .
y ¢ a o
Severe hydrological Time with the Standardised Streamflow Index Barker et al. (2015), 5 b j‘% } J[ b | o }’ b l
5
drought (SSI) < -1.5, accumulated over 12 months Svensson et al. ® » __-——-‘4 t - ] i - n
(2o17)
] i 7 - & -4
N . . Heating Degree days: 15.57 Cthreshn\ﬂ
Flood magnitude Magnitude of the 10-year return period peak g o0 0 Beg vs 000 3000
&m0 2500 0 2500
flow g oo —— n o | — o 200 e — ot
1500 w00 w500
-8 1000 L 1008 1080 1000
2T ¢ 3 8 § E 4 2 2 ¢ ¢ ¢ ¢ g 2 2 § E ¢ E g 2 8 § B ¢
§ 8833 3§ ¢ g 8 2 8 = = ® § = R R R R & 8 8 f = R R ®

Source: N.W. Arnell et al., Changing climate risk in the UK: A multi-sectoral analysis using policy-relevant indicators, Climate Risk Management(2021),
https://doi.org/10.1016/j.crm.2020.100265 30
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