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Accumulated precipitation in Iberia between Oct. 2004 and Sept 2005 

The most intense drought: 

• Lisbon (since 1865)   

• Madrid (since 1859)  
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Garcia-Herrera et al. (2007) 
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1. The outstanding 2004-2005 drought in IBERIA 



Trigo et al. (2013) 
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2. Another major 2011-2012 drought in IBERIA? 



Detrended time series of wheat and barley yields for Portugal and Spain 

2005       2012 

(Gouveia  et al. 2016) 



3. Evidence of increasing drought severity caused by temperature rise in 
southern Europe  (1960-2010) 

 

 

 

Drought severity has been 

aggravated by greater  

evaporative demand by the   

atmosphere since 1960s. 

 

 

(Vicente-Serrano et al., 2014, ERL)  
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4. Impact of dryness in the occurrence of heatwaves 

SPEI-6 May 

SPEI-6 June 

SPEI-6 July 

(Russo  et al. 2019) 



5. Observed precipitation changes in the Mediterranean (1902-2010) 

Winter (NDJFMA) Precipitation variability 

for the Mediterranean area (red line)  

Observed change of winter Precipitation  

           (1971:2010) – (1902:1970) 

Hoerling et al. (2012) 

7 



Modeled precipitation changes in the Mediterranean (1902-2010) 

Hoerling et al. (2012) 

Modelled change of winter Precipitation  

           (1971:2010) – (1902:1970) 
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(Cramer et al., 2018) 

Future warming in the Mediterranean region is 

expected to exceed global rates by 25%.  

 

For each 1 °C of global warming, mean rainfall 

will probably decrease by about 4% in much of 

the region, particularly in the south. 



10 (Trambley et al., 2020) 

Multi-model ensemble mean drought duration (month/years) 
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SPI6 SPI48 
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(Trambley et al., 2020) 



12 (Trambley et al., 2020) 



Thanks!   
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Can we consider that droughts and summer 

heatwaves are two sides of the same coin? 

Droughts  Heatwave  
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          1975             1994              2003              2005 

Observed 

Coupled 

Uncoupled 

(Fischer et al,  2007, GRL) 

    Spring droughts: Land-Atmosphere coupling 
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Miralles et al. (2014 

Nature Geoscience) 
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