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The spring-to-summer seasons in recent years were characterized by co-

occurring hot, dry, and wet extremes around the globe1,2 leading to 

questions about the contribution of human-induced global warming to the 

changing likelihood of such extreme years.

• Recent trends (1981-2021) in the fraction of global and regional land-

area that is affected by hot days (TX90p), wet days (RX1day) and dry 

months (P-E10p) during the summer season are calculated using ERA5-

reanalysis products.

• Observed trends are put into context of CMIP6 simulations accounting for 

present day and pre-industrial climate conditions in a trend detection and 

attribution (D&A) setting.

• The contribution of human-induced climate change to the increase in global concurrent hot day, wet day, and dry month area can be stated with great certainty.

• For many regions, new insights were gained in the contribution of human-induced climate change to the increase in land area affected by hot days wet days and dry months.

• This further advances the knowledgebase on the human contribution to hot wet and dry climate extremes compared to the recently published IPCC AR6 report4.
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Attribution 

Statement

Detection 

Statement
The observed trend is not consistent with trends under pre-

industrial climate conditions.

(I) The observed trend is consistent with trends under  

current climate conditions.

(II) The simulated trends under current climate conditions are 

significantly different from the simulated trends under pre-

industrial climate conditions.

• More than 75% of the regions show a positive and detectable trend in hot 

day area which is virtually certain only explainable when the forcing 

accounting for anthropogenic emissions is taken into account.

• Positive and negative trends in concurrent wet day (dry month) area are 

detected. Around 50% (30%) of the regions show a positive trend in wet 

day (dry month) area which is at least likely (p>0.66) attributable to 

human induced climate change.

*according to the IPCC calibrated language of uncertainties3

• Observed trends in 

global hot day, wet day 

and dry month area are 

virtually certain* 

(p>0.99) larger than the 

simulated trends under 

pre-industrial climate 

conditions.

• Conversely the 

observed trends in 

global hot day, wet day 

(dry month) area can 

be virtually certain

(extremely likely 

(p>0.95)) explained 

using simulated trends 

under current climate 

conditions.
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