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Damage from natural catastrophes on the rise

Natural catastrophe damages 1970-2015, in USD billion (indexed to 2015)

450

400 W | nsured losses B Uninsured losses

=10 per. Mov. Avg. (Total Insured Losses) —10 per. Mov. Avg. (Total Eco Losses)
350
300
250
200

150

[Ilﬂmmll
° ||l|

0 [ T T T T T T T T T T T T T T T T | T T | LI T | || T | T T || | T || 1

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

o

Swiss Re sigma catastrophe database, http://www.swissre.com/sigma/




Probabilistic event-based risk assessment

risk = hazard X exposure x vulnerability
= (probability x intensity) x exposure x vulnerability
severity

Weather > Hazard Risk assessment:
Risk mapping &

Early warning system

Fully
probabilistic
event-based

simulation
engine

Vulnerability

damage low medium high

Welker, Martius, Stucki, Bresch, Dierer &
Bronnimann, 2015, Tellus A, submitted

https://github.com/davidnbresch/climada




climada: High-resolution (1x1km) damage model
SIDR 14-Nov-2007 22:12
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climada: High-resolution (1x1km) damage model
SIDR 15-Nov-2007 15:18
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climada: High-resolution (1x1km) damage model
SIDR 15-Nov-2007 21:36
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Tropical cyclones in the Indian Ocean
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Damage ratios tropical cyclones

(% of economic property values)

20%

M 250-Jahr cyclone, status-quo climate

Source: SwissRE
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Sovereign rating impact of Nat Cat events
" Flood Tropical Cyclone ® Earthquake

Greece
Thailand
Bangladesh
exico
Austria
Phlllpglnes
razil
Pakistan
Portugal
Taiwan
Indonesia
N. Zealand
Colombia
Israel
Hungary
Mexico
Italy

Dom. Rep.
Philippines
Panama
Ecuador
Turkey
Taiwan
Thailand

~ Peru
Vietnam
Costa Rica
Japan
Bangladesh
Chile

Based on a sample of 48 countries, simulations indicate
that natural disasters, which can be expected once in
every 250 years, can weaken sovereign ratings.

Tropical cyclones: country credit rating
downgrades of up to >2 notches

Analysis based on climada,
Swiss Re expertise and
S&P rating methodology

Dom. Rep.
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Sovereign rating impact of Nat Cat events

® Earthquake *® Tropical Cyclone ® Flood Winter storm
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Damage: as simulated by climada | Value: total asset value
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Potential Sovereign Rating Downgrades
(in notches)
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¥ Potential Downgrade, status-quo climate
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Source: Standard & Poor’s, https://www.spratings.com/climatechange
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Tropical cyclones: factors

® Economic M External Fiscal M Debt
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2.5

3.0



Impact by income group

5.4

4.4

1.1

N7
U. [l

0.2 -

Damage (% of value) Net rating impact (notches) % fall in USD GDP

® Advanced Sovereigns ® Emerging and Developing Sovereigns
Low Income Developing Sovereigns



Impact by region

Damage (% of value) Net rating impact % fall in USD GDP

¥ latam and Carib ®APAC N America ®Europe ®Middle East and Africa



Probabilistic event-based risk assessment

Climate impact scenarios

Weather > Hazard
Fully

probabilistic Risk assessment:

event-based Risk mapping &
simulation Early warning system

engine

Vulnerability

Open-source (GitHub, on MATLAB and Octave), open-access databas and open architecture (incl. interfaces)

Widely used, basis for several peer-reviewed publications, past and on-going collaborations with ETH ZUrich,
MeteoSwiss, Uni Bern, NCAR, TNC, consultants... https://github.com/davidnbresch/climada
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B Additional damage due to climate change
M 250-Jahr cyclone, status-quo climate

(% of economic property values, climate 2050)

Damage ratios tropical cyclones
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Potential Sovereign Rating Downgrades
(in notches, climate impact scenario 2050)
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M Potential Downgrade, status-quo climate

B Added potential downgrades due to climate change

0.0 1.0 2.0 3.0

Source: Standard & Poor’s, https://www.spratings.com/climatechange

B
o
U
o




S

M Very Vulnerable

I Vulnerable
Intermediate

' Less Vulnerable

B Least Vulnerable

| Unrated Sovereigns

Source: Standard & Poor’s



Effect of climate change by 2050

= Without climate change » Additonal effect due to climate change

preliminary & confidential

- to be published week of 23 Oct 2015
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Probabilistic event-based risk assessment and
comprehensive options appraisal:

Climate impact scenarios Risk management options

Risk mapping &

Weather > Hazards Early warning system

global coverage, 1 km resolution
tropical cyclones, storm surge,

torrential rain, earthquake, Fully Appraisal of risk

volcanoes; winter storm Europe. o i

Flood, mudslides experimental probabilistic management .optlons
event-based (incl. economics,

Exposure databases

Global asset base, 1 km res. engine

(Residual) risk transfer
evaluation

Vulnerability

Template damage functions

Open-source (GitHub, on MATLAB and Octave), open-access databas and open architecture (incl. interfaces)

Widely used, basis for several peer-reviewed publications, past and on-going collaborations with ETH ZUrich,
MeteoSwiss, Uni Bern, NCAR, TNC, consultants... https://github.com/davidnbresch/climada




Effect of insurance (5% damage to value case)

® Economic ™ External Fiscal M Debt
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