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What is “extreme” precipitation?
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Radar-precipitation, 
West-Germany
14 July 2021

spatial extent and duration

Heavy precipitation events (HPEs) can be extreme on 
multiple spatio-temporal scales (cross-scale)

compound effects: overlay,  amplification
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Cross-scale index xWEI

48h precipitation, 
West-Germany
14 July 2021WEI1: maximum of EtA-curves

EtA: product of rarity (return periods) and spatial extent: extremeness
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Cross-scale index xWEI

48h precipitation, 
West-Germany
14 July 2021WEI1: maximum of EtA-curves xWEI: volume underneath EtA-surface

EtA: product of rarity (return periods) and spatial extent: extremeness
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Which event is more extreme?
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Which event is more extreme?
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WEI: 190 [ln(year)km]
xWEI: 993 [-]

WEI: 112 [ln(year)km]
xWEI: 1745 [-]



Why using xWEI?
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● Many HPEs in the past were extreme 
across scales

● Common indices might conceal 
important (compound) characteristics of 
HPEs

● xWEI might perform better to link 
impacts (floods, landslides) to event 
characteristics
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July 2021 in context
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Ranking of 100 most extreme events 2001-2021


