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RESULTS Extreme events and wildfires – Seasonal analysis (May-October, 2001-2022)

Bivariate Gaussian distributions and accumulated burned areas
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Summers with the most 

extensive burned areas 

mostly appear associated 

with dry and/or hot 

conditions. 

These conditions extend 

beyond air temperatures to 

encompass elevated sea 

temperatures as well.
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RESULTS Monthly assessment of marine ICI, atmospheric ICI, SPEI-3 and burned area
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Most extreme months regarding the cumulative intensity of heatwaves (marine ICI &

atmospheric ICI) and drought conditions (SPEI-3), overlapping compound occurrences
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Focus on compound extreme events rather than individual occurrences

Significance of incorporating marine warm conditions to the study of 

compound climatic episodes studies

This study was partially supported by the European Union’s Horizon 2020 research project FirEUrisk (Grant Agr. 101003890) and by the Fundação para a 

Ciência e a Tecnologia (FCT) I.P./MCTES through national funds (PIDDAC) – UIDB/50019/2020-IDL, DHEFEUS - 2022.09185.PTDC, and 

2022.01167.CEECIND.



Hao et al., 2022

1. Identify the mechanisms that drive the development of

heatwaves, droughts and CHDE’s and how they have changed

in the recent past;

2. To analyze a case study - the year 2022 – one of the most

extreme in history.
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RESULTS What are the atmospheric circulations during extreme events?
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Heatwaves Droughts CHDE’s

T anomaly at 850hPa & geopotential height at 500hPa



RESULTS
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Case study: 2022 CHDE
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High pressure centers positioned over central Europe are identified as the 

predominant atmospheric configuration during the most extreme heat 

wave events and CDHEs. 

The 2022 CDHE was characterized by unusually very hot and very dry

conditions due to the prevalence of anticyclonic conditions in central 

Europe and negative IVT anomalies which caused a moisture deficit in the

region. 

This work was supported by the Fundação para a Ciência e a Tecnologia (FCT) I.P./MCTES through national funds (PIDDAC, grant no.

UIDB/50019/2020, https://doi.org/10.54499/UIDP/50019/2020, and LA/P/0068/2020, https://doi.org/10.54499/LA/P/0068/2020, to Instituto 

Dom Luiz; project DHEFEUS, https://doi.org/10.54499/2022.09185.PTDC). 
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