
Table S1. Description of the affected regions and associated impact for six extreme CHDs: 1950, 1959, 

2003, 2012 and 2015. 

1950 Anomalously dry summer characterized also by high temperatures in central Europe  (Briffa et al., 2009); The 

longest and one of the most severe droughts over European Russia; Rainfall deficit at Pan-European level 

(Spinoni et al., 2015) 

1955 The longest drought event in Fennoscandia; the most affected area was the Northern Europe (Spinoni et al., 

2015); Reduced productivity of annual crop cultivation: crop losses, damage to crop quality or crop failure 

due to dieback, premature ripening, drought-induced pest infestations or diseases, reduced productivity of 

livestock farming (e.g. reduced yields or quality of milk, reduced stock weights) and increased costs/economic 

losses in Scandinavia (EDC, 2012) 

1959 The most severe drought in Fennoscandia, the most affected area was the northern and eastern part of Europe 

(Spinoni et al., 2015); Reduced productivity of annual crop cultivation: crop losses, damage to crop quality 

or crop failure due to dieback, premature ripening, drought-induced pest infestations or diseases, in 

Northern/Central Europe, reduced productivity of livestock farming in Northern/Central Europe, increased 

costs/economic losses (458 million euros in Nederland), reduced tree growth and vitality, local water supply 

shortage / problems (drying up of springs/wells, reservoirs, streams), limitations in water supply to households 

in rural areas, (temporary) water quality deterioration/problems of surface waters, increased mortality of 

aquatic species, increased burned area, increased number of wildfires (EDC, 2012) 

2003 Severe drought from May to September (EDC, 2013); The most affected areas were central France and eastern 

Austria (Laaha et al., 2017); Air temperatures were extremely abnormal with monthly anomalies of up to 6 

◦C in a large part of Europe (Rebetez et al., 2006), over 100 million affected people (EU, 2010) and direct 

economic impacts of 17.134 billion Euro (EEA, 2019); Local limitations and serious shortage problems in 

public water, decreased the quantity and quality of the harvests, particularly in Central and Southern European 

agricultural areas; important loss of crops more than 25 000 fires were recorded in Portugal, Spain, Italy, 

France, Austria, Finland, Denmark and Ireland; the estimation of forest areas destroyed reached 647 069 

hectares; decrease in nuclear power production and water use restrictions in 75 % of the French departments; 

local limitations and serious shortage problems in public water supply (UNEP, 2003); 

2012 Severe drought in Romania, grain production fell by almost 40% in Romania, but also in Bulgaria and 

Hungary (Pana, 2013); Economic costs due to climatological events : 3.909 million Euro (EEA, 2019); In 

July 2012 there were 16 consecutive days of heat, rainfall deficit, almost the whole month of July with an 

average temperature of over 32°C; in some regions in Romania, the crop production loss was ~97% 

(Pavnutescu, 2012); Several localities were left without drinking water due to the prolonged drought, the 

authorities restricting consumption and transported water by tankers for the population and animals 

(economica.net, 2012a); Temperatures repeatedly exceeded 35ᵒC in July, from eastern Italy to the Black Sea 

region and even Ukraine, mean temperature was with about 5 degrees above normal for this period 

(economica.net, 2012b); In the Republic of Moldova the drought has strained the situation of the cereals 

market, there has been an increase in market prices of wheat, corn and other cereals, the drought caused a 

economic crisis (point.md, 2012); 

2015 In France, Benelux, western Germany, northern Italy, northern Spain, the Czech Republic, Poland, Ukraine 

and Belarus the rainfall deficit was greater than 100-130 mm, representing a reduction of about 50-60%, and 

in some cases even 80%, compared to the long-term average (EDO, 2015); Almost 75% of the area of 

Germany was under at least moderate drought in July 2015 (Ionita et al., 2017); Maximum daily temperatures 

consistently above 30°C for durations of 30 to 35 days (DG Environment – European Commission, 2007); 

The most affected areas were the central and eastern part of Europe and the northern Balkans (Laaha et al., 

2017); Restrictions to civil and industrial water uses, losses in agricultural production reductions or even the 

complete cessation of inland water transportation, increases in forest wildfires, impacts on forestry (e.g. 

reduced biomass accumulation, insect attacks and diseases), limitations to energy production (hydropower 

and cooling) (EDO, 2015), Direct economic impacts 2.172 billion Euro (EEA, 2019) and ∼1250 related deaths 

(Munich RE, 2020); Crop losses of up to 50% were reported in the Czech Republic, Germany, Poland and 

Slovakia, across central Europe and parts of eastern Europe (e.g. Romania) hundreds of towns and villages 

faced drinking water supply deficiencies (Van Lanen et al., 2016). 
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