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The IPCC risk framing

SREX 2012

Risk = Probability of Events or Trends × Consequences 
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Technical approach to the framework
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Statistical modeling of heatwaves

Indicator: Heat wave magnitude index (HWMId)

Data: Ensemble simulations from HAPPI (Half A degree 
additional warming, Prognosis and Projected Impacts) 
project

Analysis: Generalized Extreme Value (GEV) distribution
Block maxima approach
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Heat wave magnitude index
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Russo, Sillmann & Fischer, ERL, 2015
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Results
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Fitting decadal-maximum HWMId to a Generalized Extreme 
Value (GEV) distribution

Example for a location in Central Africa (18.75°E, 4.69°N)
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Current

Russo, Sillmann et al. 2019, Nature Comms
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Probability and return level of a heatwave with 500-year return period
1.5 degree warming 2 degree warming

Russo, Sillmann et al. 2019, Nature Comms
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Inequality –
A Road Divided 
(Low challenges to 
mitigation, high 
challenges to 
adaptation)

SSP1

Sustainability –
Taking the Green 
Road (Low 
challenges to 
mitigation and 
adaptation)
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SSP = Shared Socioeconomic Pathways

Heatwave Risk using the Illustrative Risk Index (IRI)
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Russo, Sillmann et al. 2019, Nature Comms
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Normalization of population density and Human Development Index

Russo, Sillmann et al. 2019, Nature Comms
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Sustainability Inequality

Russo, Sillmann et al. 2019, Nature Comms
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Heatwave Risk

Russo, Sillmann et al. 2019, Nature Comms
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Summary and Implications
• Keeping global mean temperature below 1.5 °C warming reduces 

heatwave exposure, particularly in tropical and subtropical regions

• Socio-economic development reduces risks of heatwaves, with 
greatest effect in low developed countries

• Climate and sustainable development goals have to be seen in 
conjunction

• Presented approach is for estimating relative risk on global scale, 
but given caveats put limits on this approach for use in 
local/regional decision making
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Follow more research in our current project:
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https://www.exhaustion.eu/

https://www.exhaustion.eu/
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