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High resolution observations 
for climate change monitoring 
of extremes
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European Climate Assessment & Dataset 
(ECA&D)
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The activities under the umbrella of ECA&D provide vital 
ingredients for a successful monitoring of climate 
extremes in Europe
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Figure 1. Observed trends in the extremes index “precipitation fraction due to very wet days” derived from daily ECA&D series: (a) the time evolution at 

station De Bilt (blue lines indicate the trend and its 95% confidence interval); (b) the trends over the period 1946 to 2009 at stations in the Netherlands; 

(c) the trends over the same period at stations in Europe; and (d) the worldwide trends between 1951 and 2003 and the anomalies averaged over grid 

cells with data. Source: http://eca.knmi.nl and 4). The analysis consists of the following steps: 1) identification of the very wet days in the daily 

precipitation series using a site specific threshold calculated as the 95th percentile of wet days in the 1961-90 period; 2) determination of the percentage 

of total precipitation in each year that is due to these very wet days; and 3) calculation of the trends in the time series of these yearly percentages. The 

maps show that positive trends dominate, but information is only available for roughly half of the global land area.

(a)

(c)

(b)

(d)
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Figure 2. Use of ECA&D station series to describe the heat wave summer 

of 2003 in Central and Western Europe with the extremes index “warm 

nights”. For every station, the circle represents the number of nights with 

minimum temperature falling in the long-term 90th percentile range for 

the local climate. The size of the circle is proportional to the number of 

nights: blue indicates fewer “warm nights” than the climatological value 

and red indicates more “warm nights” than the climatological value. 

During summer 2003 in particular, the number of “warm nights” was 

much higher than usual in a large part of Central and Western Europe (red 

circles dominate the map). In areas with large red circles, there have been 

more than 40 additional “warm nights” compared to a normal summer 

season. This anomaly corresponded with mean summer temperatures that 

were more than 3°C higher than the long term average. 

(source: http://eca.knmi.nl).

Figure 3. Relative contributions of several factors to the trend in the 

extremes indices “cold days” (below the zero line) and “warm days” (above 

the zero line) observed at ECA&D stations averaged over Europe. The 

green, solid lines show the trends as observed in the index for “cold days” 

(TG10p) and “warm days” (TG90p). The red, dotted lines show the trend 

contribution due to global warming. The blue, dashed lines show the accu-

mulated contributions of global warming and changes in the frequency 

of circulation types. The error bars (uncertainties) are shown for the year 

2000 (slightly shifted for clarity). (source5))
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Figure 4. Illustration of the E-OBS dataset (0.25 degree regular grid) showing the maximum temperature (left) plus standard error (right) on the hottest 

day in Europe since 1950: 29 July 2002. The maximum temperature averaged over Europe on this day was 30.3°C, compared to the 1961-1990 

summer mean of 22.4°C. The box defines the geographical extent of the dataset and white land areas indicate that there is not enough station data for 

interpolation. (source: http://eca.knmi.nl/ensembles).
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The new E-OBS daily gridded dataset for Europe 
enables, for the first time, evaluation of extremes in 
Regional Climate Model simulations
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