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Eventos climaticos extremos no Mediterraneo

. Secas

. Ondas de calor

. Incéndios florestais

. Extremos compostos (Secas-Ondas de calor)

. Precipitacao extrema
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Accumulated precipitation in Iberia between Oct. 2004 and Sept 2005
(% relative to the average for the period 1961-1990)
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The intense 2007-2009 drought in the Fertile Crescent
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(Trigo et al., 2010)
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High temporal variability not trend
dominates Mediterranean precipitation
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Fig. 1| 5patial distribution of annual precipitation trend in different
analysed periods. a,c.e g Magnitude of thechange (inper cent) at each
station.a, L8T1-2020;¢, 1901-2020; &, 1931 -2020; g, 1951-2020; i, 1981-2020,
b.d.Fh.j, Signand seatistical significance of the change areach station,
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contain the percentage of stations showing positive and negative significant
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(Vicente-Serrano
et al., 2014)
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Drought severity has been aggravated
by greater evaporative demand by the
atmosphere since 1960s.

The SPEI indicates increased drought
severity relative to the SPI
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The impact of summer 2003 and 2010 mega-heatwaves in Europe
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The Hot Summer of 2010:
Redrawing the Temperature Record
Map of Europe
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The impact of summer 2018 and 2019 heatwaves in Europe

a) 2018 summeor (E-OBS) a 2019 summer (E-OBS)
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What about the recent summers 2021 - 2023 in Europe ?

a) European summers
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The synergy between drought and extremely hi
in the Mediterranean
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NHD is the number of days with

Tmax above the 90t percentile

NHN is the number of nights with
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Figure 3. Correlation between SPEI at % months time scale in May (toph, Tune (middle) and Tuly (bottom) and the sum of NHD (left)
and NHN (right) in Julvand Augus for the 1980-2014 period. Correlation values significant at 95% (99%) are marked with a x(+),
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Fig. 2. Multi-mode] ensemble mean drought duration {menths/year) ebiained with historical observations (E-DBS) during the period 1960-2014 and with for RCP
2.6, 6.0, and 8.5 for three pericds: near future (2010 —2030), mid-century (203 ]-2060) and end of century (2061-2090] for the northwestern Mediterranean region.
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The record-breaking precipitation event of
December 2022 in Portugal
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Floods on 12 and 13 December 2022 associated with an intense Atmospheric River that
transported enormous amounts of water vapor from the tropics to Portugal.
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Extreme Rainfall in Madeira: The June 2023 Weather Phenomenon

: Climatological Climatological ~ Previous June Extreme .

Station Dally Max. 24h Max. June Annual Extreme Absolute Since
Date
mm 71-00 71-00 mm mm Date Date

(mm)  (mm)  (71-00) (71:00) () (g Dy (M)
Santana 341 69.4 445 1399.6 134.0 06/1966 217.0 06/03/2001 01/01/1942
Bicada Cana 280.9 354.0 66.0. 2635.4 212.0 21/1964 327.2 26/01/2011 01/01/1961
Chéo do Areeiro 497.5 615.0 48.2 2620.0 282.3 01/1965 497.5 06/06/2023 01/01/1961
Lugar de Baixo 100.5 131.1 8.9 600.2 68.8 21/1964 111.9 26/11/2010 01/01/1961
Santa 105.9 121.0 9.0 693.6 67.9 06/2020 147.4 21/02/2010 01/01/1961
Catarina/Aeroporto
Funchal Obs. 116.0 134.0 6.4 596.4 57.8 21/1964 292.7 28/03/2021 01/01/1949
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Conclusodes

1. O mediterrdneo esta a ficar mais seco e a frequéncia das secas aumentou nos
ultimos 40 anos. No entanto o papel dos GEE nao é claro (Precip vs Temp).

2. A Europa esta a aquecer mais rapidamente que o resto do Mundo. As mega-
Ondas de calor dos verdes de 2003 e 2010 passaram a ser recorrentes (2018,
2019, 2021, 2023) e claramente superadas em 2022.

3. Nos climas do tipo Mediterranico a frequéncia e amplitude dos Compound
Extremes (Secas — Ondas de Calor — Fogos) esta a aumentar de forma
significantiva e cada vez mais como resultado das Alteracdes Climaticas.

4. Os eventos de precipitacao extrema diaria estdo a aumentar em toda a Europa
incluindo Portugal (frequentmente associados a Rios Atmosféricos).
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