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1. The outstanding 2004-2005 drought in IBERIA

Accumulated precipitation in Iberia between Oct. 2004 and Sept 2005

The most intense drought:
« Lisbon (since 1865)
* Madrid (since 1859)
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2. Another major 2011-2012 drought in IBERIA?

Sep 2011-Aug 2012

Trigo et al. (2013)
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Detrended time series of wheat and barley yields for Portugal and Spain
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3. Evidence of increasing drought severity caused by temperature rise in
southern Europe (1960-2010)
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(Vicente-Serrano et al., 2014, ERL)

. C) Di erence (SPEI-SPI
(? 0 o -
: O
0 ~
oS 8
O
026 020 015010 005 00 z-units/decade
@ 00 o

Drought severity has been
aggravated by greater
evaporative demand by the
atmosphere since 1960s.



4. Impact of dryness in the occurrence of heatwaves
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(Russo et al. 2019)
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5. Observed precipitation changes in the Mediterranean (1902-2010)

Winter (NDJFMA) Precipitation variability
for the Mediterranean area (red line)
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(1971:2010) — (1902:1970)

55N 1 ey e —
50N - o A ®. o 4
45N 1 ', ) %
40N 1 e B N
~ W _ Py ‘.-:_'r 1 X :
35N 1 N = e
= T S . - ::\ \ Fwee
30N 1 i R & Yol
e ) o8 J 3
25N J . . . | . } . . -‘. -
20W 10W 0 10E 20E 30E 40E 508
Millimeters
- T [ [ T T T -
~60-48-36-24-12 0 12 24 36 48 60



MILIINCLCID S

Modeled precipitation changes in the Mediterranean (1902-2010)

Modelled change of winter Precipitation

CMIP (1971:2010) — (1902:1970)
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Climate change and interconnected risks to
sustainable development in the Mediterranean

Wolfgang Cramer™, Joél Guiot?, MarianelaFader?, Joaquim Garrabou**, Jean-Pierre Gattuso®’,
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< Future warming in the Mediterranean region is
%Em_ expected to exceed global rates by 25%.
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For each 1 °C of global warming, mean rainfall
will probably decrease by about 4% in much of
the region, particularly in the south.
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RCP 2.6
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FERE

Multi-model ensemble mean drought duration (month/years)

1960-2014

L

5w

S°E

10°E

18°E

ATl

10°E

15°E

Contents lists available at ScienceDirect

Earth-Science Reviews

A
ELSEVIER

journel homepage: www.elsevier.com/locate/earscirev

Review Article

Challenges for drought assessment in the Mediterranean region under future
climate scenarios

Yves Tramblay™*, Aristeidis Koutroulis®, Luis Samaniego®, Sergio M. Vicente-Serrano®,
Florence Volaire®, Aaron Boone', Michel Le Page®, Maria Carmen Llasath, Clement Albergel’,
Selmin Burak’, Maxime Cailleret’, Ksenija Cindri¢ Kalin“, Hendrik Davi', Jean-Luc Dupuy’,
Peter Greve™, Manolis Grillakis”, Lahoucine Hanich®®, Lionel Jarlan®, Nicolas Martin-StPaul’,
Jordi Martinez-Vilalta®’, Florent Mouillot®, David Pulido-Velazquez’, Pere Quintana-Segui’,
Delphine Renard®, Marco Turco", Murat Tiirkes’, Ricardo Trigo", Jean-Philippe Vidal®,
Alberto Vilagrosa®, Mehrez Zribi®, Jan Polcher”

L)

Coveci o
pcanas

2061-2090

(Trambley et al., 2020)

10



1.5°C

2.0°C

4.0°C

2ad | J-= ——
60% - 80% _-{ } | | ] ; ! agreement
<60% ‘
-30% -20% -10% -5% 5% 10% 20% 30%

(Trambley et al., 2020) Change in time under severe & extreme drought (SPI<-1.5)
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Droughts - Heatwave

Can we consider that droughts and summer
heatwaves are two sides of the same coin?
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Spring droughts: Land-Atmosphere coupling
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Figure 4 | Land-atmosphere interactions during mega-heatwaves

revisited. Representation of the main soil moisture-air temperature

interactions in the development of a mega-heatwave. Red and blue arrows

represent positive and negative correlations, respectively. 16




