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➢ Introduction

➢ Drought-related compound extreme events 

➢ Detection and Attribution 

➢ Risk and vulnerability assessment

Outline
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CEs are the combination of multiple drivers and/or hazards
that contribute to societal or environmental impact (risk).

➢ Drivers: weather and/or climate processes, variables and 
phenomena 

➢ Hazards: Changes in variability and extremes, Long-term 
changes/trends in average conditions

➢ Primary means of interaction: temporal compounding, 

spatial compounding, preconditioning, and concurrence of 
multiple variables

Compound extreme (CE) events

Raymond et al. (2020), Nature Climate Change
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Compound extreme events: hazards and drivers

Raymond et al. (2020), Nature Climate Change
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Impacts of compound extreme events

Raymond et al. (2020), Nature Climate Change
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Precipitation-related compound events

Ridder et al. (2020), Nature Communication
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Precipitation- and temperature-related compound 
events

Ridder et al. (2020), Nature Communication
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➢ Long-term changes in drought-related compound extremes in Africa  

➢ The 2020-2022 drought over Eastern Africa 

“Climate variability, climate change, vulnerability 

and exposure are creating an exceptional 

level of risk for food security and livelihoods”

Compound events of interest 

FEWS NET, 2021; https://fews.net/sites/default/files/multi-agency-east-africa-drought-alert-120121.pdf

https://fews.net/sites/default/files/multi-agency-east-africa-drought-alert-120121.pdf
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➢ Change detection

What combination of hazards/drivers to assess? 

Probability of ocurrence, magnitude, persistence?

Definition of event(s)

➢ Detection methods
Statistical methods: event coincidence analysis

➢ Data 

In-situ, EO and blended satellite products

Length of record 

Data and methods
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▪ Attribution

▪ Statistical method that consider climate modelling 
uncertainty

▪ Bivariate fraction of attributable risk (FAR)

Climate models 

Attributing changes in compound extremes

Ribes et al. (2017), Climate Dynamics; Zscheischler and Lehner (2022), BAMS
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➢ Risk = Hazard × Vulnerability × Exposure

➢ Top-down Vs bottom-up approaches 

➢ Vulnerability assessment for sectors of priority: 

Reviewing scientific literature and government 

documents

Risk and vulnerability assessment 
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Drought-related compound climate extremes 

❖ Change detection and attribution 

❖ Risk and vulnerability assessment

❖ Inputs for adaptation 

Conclusion


