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Natural hazards
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Video
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https://vimeo.com/225984816


CLIMADA v3.1.2
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‣ Risk = probability x severity

ISIMIP



Hazard
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• Weather hazard events


‣ Probability of event


‣ Intensity at location



Hazard

7

• Probabilistic ensemble


‣ Physical modelling


‣ Historical data + statistical modelling

…

P = 1/2 Years P = 1/10 Years

P = 1/10 Years P = 1/12 Years



Exposures
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• Exposure - value at given place


‣ Value at location



Exposures
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• LitPop


‣ Nightlight images


‣ Population sensus data


‣ GDP



Impact function
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• Vulnerability i.e., impact function


‣ How is value changed at given intensity

• E.g.: Damage to property value, power-generated from wind-turbine, surface of forest affected



Impact and risk in CLIMADA
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• Risk is the combination of the probability [or likelihood] of a consequence and its magnitude


‣ Risk = probability x impact

• Weather hazard events


‣ Probability of event


‣ Intensity at location

• Exposure - value at given place


‣ Value at location

• Vulnerability i.e., impact function


‣ How is value changed at given intensity

• Impact = impf(intensity) * value 

• Risk = probability * impf(intensity) * value 



Core impact computation
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• Exposures value at given location : 


• Intensity of hazard event epsilon at modelled location         closest to        :        


• Frequency (probability) of event : 


• Impact function of exposures at location          : 


• Impact matrix:



Impact and risk metrics
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• Impact at event


• Expected average impact at exposures


• Average impact over all exposures and 
all events (total annual expected risk)



CLIMADA summary
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• 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


• Various output metrics (e.g. return period curves, risk transfer, average impact, …)


• Applications: Risk assessment, adaptation option appraisal, story lines ,…


• Support for decision-making




Economics of Climate Adaptation
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Many users and partners (logo style & size arbitrary, non-exhaustive) 
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Federal Department of Home Affairs FDHA
Federal Office of Meteorology and Climatology
MeteoSwiss

United Nations University



Up-coming talks
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• Case study


• Uncertainty


• Forecasting


• WildFire


• Heat-mortality


• Multi-hazard
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