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1. ENSEMBLE factsheet 
 

1.1 Assimilation and forecast system: synthesis of the main characteristics 
 
ENSEMBLE forecasts and analyses 
Horizontal resolution 0.1° regular lat-lon grid  
Domain 25°W-45°E, 30°N-72°N 
ENSEMBLE method Median model: for each grid-cell, the value 

corresponds to the median of the different model 
values  

Individual models CHIMERE, DEHM, EMEP, EURAD-IM, GEM-AQ, 
LOTOS-EUROS, MATCH, MOCAGE, SILAM  

 

1.2 ENSEMBLE background information 
 
Based on a sample of individual model members, the ensemble approach is useful and relevant for 
air quality monitoring (Galmarini et al, 2004). The ensemble products, indeed, generally yield better 
performance than the individual model products. Besides, the spread between the different 
members may be used to provide some information about the uncertainty of the ensemble 
products. Consequently, the forecasts, analyses and re-analyses delivered as part of the CAMS 
Regional production are based on an ensemble approach. 
 

1.2.1 Method 
 
The ENSEMBLE is currently based upon a median value approach (Marécal et al, 2015).  
 
For each time step of the daily forecasts, the different individual model fields are interpolated on a 
common regular 0.1°x0.1° grid over the European domain (25°W-45°E, 30°N-72°N) used for the 
CAMS Regional production. For each point of this grid, the ENSEMBLE model value is simply defined 
as the median value of all the individual models’ forecasts on this point. The median is defined as 
the value having 50% of individual models with higher values and 50% with lower values.  
 
This method provides an optimal estimate in the statistical sense (Riccio et al, 2007) and is rather 
insensitive to outliers in the forecasts, which is a useful property for the quality and for the 
reliability of the CAMS Regional production. The method is also little sensitive if a particular model 
forecast is occasionally missing. 
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1.2.2 Individual models 
 
The ENSEMBLE production is based on the 9 individual models listed in Table 1. 
 
Table 1. Individual models contributing to the ENSEMBLE 

Model names Institutes 
CHIMERE INERIS (France) 
DEHM AARHUS UNIVERSITY (Denmark) 
EMEP MET Norway (Norway) 
EURAD-IM FZJ-IEK8 (Germany) 
GEM-AQ IEP-NRI (Poland) 
LOTOS-EUROS KNMI, TNO (The Netherlands) 
MATCH SMHI (Sweden) 
MOCAGE Meteo-France (France) 
SILAM FMI (Finland) 
 
DEHM and GEM-AQ take part in operational production since the U1.2 upgrade of 16/10/2019. In 
addition, 2 candidate models will be evaluated over the course of CAMS_50.II for a possible future 
integration in the ENSEMBLE: MINNI (ENEA, Italy) and MONARCH (BSC, Spain). 
 
The main characteristics of the individual models are outlined in half-yearly development reports, as 
well as in the present document that is regularly updated and available from the CAMS website1. 
The latter also provides access to quarterly NRT production reports2comprising, per model, a 
description of the daily analysis and forecast activities undertaken by the models and a performance 
review. 
 

1.2.3 Air quality NRT EPSgrams 
 
Daily, “EPSgrams” for 67 major European cities and urban areas are produced and displayed on the 
CAMS website for Regional Air Quality. Such graphics are common for presenting ensemble 
meteorological forecast products but, to our knowledge, this is the first experimental 
implementation worldwide in the field of Air Quality, which started within the GEMS project. 
 
Error! Reference source not found. presents an example of AQ EPSgram. For the 4 main pollutants 
(ozone, NO2, SO2 and PM10) forecasts are plotted every 3 hours as bars, which indicate the range of 
forecasts of individual ensemble members (minimum, maximum and percentiles 10, 25, 50, 75 and 
90). This presentation allows users to assess the dispersion within the ensemble for each species 
and each 3-hourly forecast horizon at the given location of the EPSgram. 

 
1 https://atmosphere.copernicus.eu/documentation-regional-systems 
2https://atmosphere.copernicus.eu/validation-regional-systems 
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The 67 selected sites include the 41 European capitals and 26 urban areas that are among the most 
populated ones and where pollution episodes are common. The forecasts are based upon models 
that have resolutions of ~10km to 25km, which is too coarse to account for very local and urban 
effects (high primary pollutants, titration of ozone, etc.). The AQ EPSgrams presented have thus to 
be taken with caution; the forecast does not correspond to city centre values, but rather to values 
representative of the background in the urban area around the city. 
 



 
 
Copernicus Atmosphere Monitoring Service 
 

CAMS50_2018SC2 – Updated models’ documentation following U3 upgrade Page 9 of 84 
 



 
 
Copernicus Atmosphere Monitoring Service 
 

CAMS50_2018SC2 – Updated models’ documentation following U3 upgrade Page 10 of 84 
 

 
Figure 1 - Example of air quality EPSgram at the location of the city of Katowice (Poland), concerning 
December 16th, 2020. 

  


