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https://vimeo.com/225984816

CLIMADA v3.1.2
ISIMIP

VULNERABILI

CLIMADA
probabilistic
event-based
simulation

open-source

R

» Risk = probability x severity

climate scenarios EXPOSURE

development scenarios
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Hazard

e \Weather hazard events

> Probability of event

> Intensity at location
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Hazard

® Probabilistic ensemble

» Physical modelling

» Historical data + statistical modelling

P =1/2 Years

Event ID 1: 1990124N09088
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Event ID 16785: 2020306N15288_gen9
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Exposures :

Map Satellite Ecoregion Biome Protected Realms Home About
-

® Exposure - value at given place

» Value at location
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Exposures

o LitPop
» Nightlight images
» Population sensus data
» GDP

rland at 30 as, year=2016, financial mode=gdp, GPW-year=2015, BM-year=2016, exp=([1, 1]
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Impact function

e \ulnerability i.e., impact function
» How is value changed at given intensity

TC 1: Emanuel 2011
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e E.g.: Damage to property value, power-generated from wind-turbine, surface of forest affected
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Impact and risk in CLIMADA

® Risk is the combination of the probability [or likelihood] of a consequence and its magnitude
> Risk = probability x impact

e \Weather hazard events ® Impact = impf(intensity) * value

i > Probability of event e Risk = probability * impf(intensity) * value
- » Intensity at location

® Exposure - value at given place
i Vulnerability

R H > Value at location
Hazard:
Weather :
Weather and DISASTER

® \ulnerability i.e., impact function Climate o
Events
» How is value changed at given intensity \
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Core impact computation

® Exposures value at given location : E(:C)

e Intensity of hazard event epsilon at modelled location U closestto U : h . (53)

e Frequency (probability) of event: e

® |mpact function of exposures at location U : f(E(ZIj)) = fg;

® |mpact matrix:
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-

leo = fo(he(T))E ()

12



Impact and risk metrics

® |Impact at event

X
® Expected average impact at exposures -
I, = E I e,x Ve
€
® Average impact over all exposures and — T
all events (total annual expected risk) R = E : e,x " Ve
€,T
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CLIMADA summary

e CLIMADA is a framework NOT a model.
® Scale all: Worldwide, Country, Region, City
® Extreme events (probabilistic or single events)

® Now or Near-future casting (e.g., risk warnings), Current and future risk (e.g. Socio-economic
development + Climate change), Adaptation option

® Exposures: People, Ecosystems, Assets, Economic supply chains, Critical infrastructure, ...
® Hazards: Tropical cyclones, Winter storms, Wildfires, Flood, Drought, Heatwaves

® API: data obtainable directly - Worldwide consistent at 4x4km

® (Open-source and open-access Python platform.

® Uncertainty: uncertainty and sensitivity analysis

® \/arious output metrics (e.g. return period curves, risk transfer, average impact, ...)

® Applications: Risk assessment, adaptation option appraisal, story lines ,...

® Support for decision-making

ETH:zirich
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Economics of Climate Adaptation

More than twenty adaptation case studies worldwide:
Many hazards, economic sectors and risk cultures

e

FIor{'da: Hur{-icane riskto  US Gulf Coast: New York: Cyclones Hull, UK: Flood and China: Drought risk Bangladesh: Flood risk
public and private assets  Hurricane risk to the and surge risk to a storm risk to urban to agriculture to a fast-developing city
energy system metropolis property

- http://www.wcr.ethz.ch/research/casestudies.html

Economics of Climate Adaptation (ECA) Working Group, a partnership between the Global Environment Facility,
McKinsey & Company, Swiss Re, the Rockefeller Foundation, ClimateWorks Foundation, the European

Commission, and Standard Chartered Bank. Later studies powered by open-source model CLIMADA

~ India: Drought risk to
\ agriculture
Swiss Re
RELKEFELLER
7 3 FOUNDATION
THE WORL = - ¥ | d ) { >
Caribbean: Hurricane El Salvador: Flood Guyana: Flash flood Mali: Risk of climate Tanzania: Drought Samoa: Risk of sea level M) e
risk to small islands and landslide risk to risk to a developing zone shift to agriculture risk to health and rise to a small island Pe |
vulnerable people urban area power generation state =<

TECA working group, supported by CCRIF/WorldBank, see: http://www.wcr.ethz.ch/research/casestudies.html
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Many users and partners (logo style & size arbitrary, non-exhaustive)

Federal Department of Home Affairs FDHA
m Federal Office of Meteorology and Climatology
MeteoSwiss

Eidgendssische Technische Hochschule Ziirich MSCI R CARBCGN DELTA Celsluspro E’jw%

Swiss Federal Institute of Technology Zurich b 7 AnMSCI Company Professional Weather Protection

g Deutscher Wetterdienst
l:jNWERS"M u Wetter und Klima aus einer Hand
BERN

N AR National Center for Atmospheric
B ASIAN DEVELOPMENT BANK | °

Research

TheNature @ IDMCEr ES==m== ainiinia.
Conservancy " T P I K
Frankfurt School (@ United Nations University ISIMIP
of Finance & Management “ "’ Inter Sectoral Impact Mode

THE WORLD BANK

InsuResilience = THE GLOBAL GOALS

v For Sustainable Development
'ln‘ P

Solutions Fund

Dé . | “ &2 COLUMBIA UNIVERSITY
c C R I RCKEFELLER IN THE CITY OF NEW YORK

The Caribbean Catastrophe Risk Insurance Facllity FO( l | q D ATION ’vc ég::fgfr;ell:'r[szgtn dation
N

$Atlantic Council

Resilience Center
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Up-coming talks

e (Case study

e Uncertainty
® [orecasting
e WildFire

® Heat-mortality

e Multi-hazard

ETH:zirich
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Selected CLIMADA publications

® Aznar-Siguan, G. and Bresch, D. N.: CLIMADA v1: a global weather and climate risk assessment platform, 12, 3085—
3097, https://doi.org/10.5194/gmd-12-3085-2019, 2019.

® Bresch, D. N. and Aznar-Siguan, G.: CLIMADA v1.4.1: towards a globally consistent adaptation options appraisal
tool, 14, 351-363, https://doi.org/10.5194/gmd-14-351-2021, 2021.

® Eberenz, S., Stocker, D., Roosli, T., and Bresch, D. N.: Asset exposure data for global physical risk assessment, 12,
817-833, https://doi.org/10.5194/essd-12-817-2020, 2020.

® Eberenz, S., Liithi, S., and Bresch, D. N.: Regional tropical cyclone impact functions for globally consistent risk
assessments, 21, 393—415, https://doi.org/10.5194/nhess-21-393-2021, 2021.

® Kropf, C. M., Ciullo, A., Otth, L., Meiler, S., Rana, A., Schmid, E., McCaughey, J. W., and Bresch, D. N.: Uncertainty
and sensitivity analysis for probabilistic weather and climate risk modelling: an implementation in CLIMADA v.3.1.,
2022.

® Liithi, S., Aznar-Siguan, G., Fairless, C., and Bresch, D. N.: Globally consistent assessment of economic impacts of
wildfires in CLIMADA v2.2, 14, 71757187, https://doi.org/10.5194/gmd-14-7175-2021, 2021.

® Kropf, C. M., Ciullo, A., Otth, L., Meiler, S., Rana, A., Schmid, E., McCaughey, J. W., and Bresch, D. N.: Uncertainty
and sensitivity analysis for probabilistic weather and climate risk modelling: an implementation in CLIMADA v.3.1.0,
1-32, https://doi.org/10.5194/gmd-2021-437, 2022.

Thank you!
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