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Existing solutions 

KNMI Climate Explorer and 
ECA&D data portals 



ECA&D Data Portal (established 1998) 



KNMI Climate Explorer (established 1999) 



KNMI Climate Explorer 
Three main functions 

 - Data portal 
  - Station data, Climate indices 
  - Analysed fields, Reanalyses, Model output 
 - Data manipulation 
  - Point values, area averages of fields 
  - Lower frequency statistics, extreme indices 
  - Filtering 
 - Data analysis 
  - Mean, s.d., &c. 
  - Extreme value fits, return times, return values 
  - Correlation, regression, composite analysis 
  - EOFs, SVDs. 

 



  66         Participants 
  62         Countries 
  10259   Stations 
  40630 Daily station series 
  75      Derived indices per station 

ECA&D is the backbone of the WMO RA-VI RCC on Climate Data 



Usage 
Climate Explorer 
 
-  3000 unique users per month 
-  Make ~100 000 plots / month 
-  Acknowledged in ~100 

scientific papers / year 
-  Used widely for teaching 

2006 

2010 
Newly         
registered 
E-OBS 
Users 
per month 
              
 
              7000 
Unique 
visitors to 
www.eca.eu 
per month 
              1000 



Types of users 
  Climate scientists: 

-  Download raw data 
-  Visualisation, exploratory analysis, reviews, … 
Scientists in other fields: 
-  Download derived data 
-  Calibrate their data (eg paleo) 
-  Input to impact models 
-  Visualisations 
Engineers (Climate Explorer only): 
-  Compute climatologies, statistical properties 
-  Projections, forecasts & verification 
Civil servants (mainly ECA&D/E-OBS): 
-  Download/visualise climate indicators (incl. trends and return periods) 
 

Common needs: 
Easy Access, 
Quality Control of 
Data and Algorithms 



Examples: visualisation 



Examples: visualisation 



Example: visualisation 

Note that all data of a map or plot can always be downloaded 



Example: analysis 
2014 warmest year on record in 
Europe 
 
 
 
 
 
 
 
 
 
 
Temperatures wrt 1981-2010 

Return time 2014: ~90 year 
Return time 1951: >10000 year 
Ratio > 50 (95% CI)  



Flooding of Danube/Elbe 

Precipitation amount observed between 30 May 
and 2 June 2013. The black lines indicate the 
drainage basins of the rivers Elbe (top) and 
Danube (bottom). (source: E-OBS).  
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shows the four-day precipitation average during the 
event in the E-OBS dataset and the corresponding 
mean sea level pressure (MSLP) averaged over these 
four days in the European Centre for Medium-Range 
Weather Forecasts Re-Analysis, ERA Interim (Dee 
et al. 2011). To assess the model’s ability to simulate 
this type of heavy precipitation event, we identified 
the ensemble member in the all-forcings simulations 
with the wettest four days in the upper Danube and 
Elbe catchments. As shown in Fig. 20.1c,d, the model 
is able to represent a similar event to what occurred 
in spring 2013 in terms of precipitation and MSLP; 
although, overall, the model appears to slightly 
underestimate the extent and intensity of the heavy 
precipitation event. Comparing the maximum four-
day precipitation averages between Fig. 20.2a,b and 
Fig. 20.2c,d for return times up to 100 years indicates 
that the model underestimates Danube precipitation 
by about 20% and overestimates 
the Elbe precipitation roughly the 
same amount.

Influence of climate change on the 
floods. There are several methods 
to attribute whether the odds of 
an extreme event occurring have 
been affected by climate change. 
Here we compare two of these in 
order to increase the confidence 
in the resulting statement. Figure 
20.2 shows return times for the 
maximum four-day average pre-
cipitation in the E-OBS dataset 
and in HadRM3P in May–June. 
Figure 20.2a,b shows that the 
2013 event (purple line) was very 
unusual in these months, with 
return times larger than 200 years 
for the upper Danube and Elbe 
catchments (in agreement with 
the observation that none of the 
six larger floods in Bratislava since 
1500 occurred in these months; 
Pekárová et al. 2013). The time 
series of the maximum four-day 
average in May or June 1950–2012 
is fitted to a generalized extreme 
value (GEV) distribution with the 
position parameter μ and scale 
parameter σ simultaneously vary-
ing exponentially with the global 
mean temperature (smoothed with 

a four-year running mean) as a first approximation 
of possible effects of global warming (other choices 
for the trend give very similar results). The 200 years 
are the lower bound of the 95% confidence interval 
estimated with a nonparametric bootstrap (upper 
blue and red lines). There were events in July and 
August with higher precipitation, but the impact of 
heavy precipitation events in the summer months is 
smaller as a higher proportion of precipitation gets 
absorbed in the soils. The trends in extremes before 
2013 have different signs over the two basins; neither 
is significantly different from zero at p < 0.1. This 
is also shown in Fig. 20.2a,b where the fitted return 
times are similar in the 1950 climate (blue lines) and 
the 2013 climate (lines). 

Similar figures are produced from the model 
simulations with and without climate change (Fig. 
20.2c,d). Here, each red dot represents the average 

Fig. 20.2. Return time plots for the maximum four-day precipitation 
average during May–Jun in the E-OBS dataset (a), (b) and in HadRM3P (c), 
(d) for the upper Danube catchment (left) and the upper Elbe catchment 
(right). For the E-OBS dataset, red crosses indicate years from 1950 to 
2012 after correction for the fitted trend to the year 2013 and the red 
lines correspond to the 95% confidence interval estimated with a non-
parametric bootstrap. Blue crosses and lines represent the same as the 
red but in the climate of 1950, and the horizontal purple line represents 
the observed value for May–Jun 2013. For the HadRM3P datasets, the red 
dots indicate May–Jun possible four-day maximum precipitation events 
in a large ensemble of HadRM3P simulations of the year 2013, while the 
light blue dots indicate possible May–Jun four-day maximum precipitation 
events in 25 different ensemble simulations of the year 2013 as it might 
have been without climate change. The blue dots represent the 25 natural 
ensembles aggregated together. The error-bars correspond to the 5%–95% 
confidence interval estimated with a non-parametric bootstrap.

Return times in the observed present and past climates 
(top) and in present and pre-industrial modelled 
climates (bottom). No change can be detected. Schaller 
et al, BAMS, Explaining Extreme Events 2013. 



Portals being integrated, also with ESGF, Climate4impact 
-  Common storage 
-  Common visualisation tools (ADGUG) 
-  Integrated transformations (eg extreme indices) 

-  ECA&D/EOBS: CHARMe, EUPORIAS, UERRA, CLIPC, EUSTACE 
-  Climate Explorer: SPECS, EUCLEIA 

-  Climate4impact.eu: IS-ENES2, EUPORIAS, SPECS, CLIPC 

Currently part of the EU projects 



Future plans 
-  Keep users happy 
-  Further integration, operationalisation Climate Explorer 
-  More daily data (CMIP5, CORDEX, KNMI’14 data) 
-  Integration with other data sources 
-  Additional variables, stations, and indicators (ECA&D) 
-  Improved gridding and homogenisation of data (E-OBS) 
-  More extreme value analyses (Climate Explorer) 
-  Integrations into Copernicus system. 
 


