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WP5: general objective

Assessment of the impact of the SEEDS products (WP1, WP2, WP3 and 
WP4) on the Copernicus Atmosphere Monitoring Service (CAMS) 
operational regional analyses and forecasts



General design of the CAMS 
regional production



Testing methods

To test the added value of the SEEDS deposition products:
 Use of the CAMS2-40 production framework:

 Input data for model and data assimilation system, except those provided in SEEDS
 Evaltools free software developed by CNRM/Meteo-France for the evaluation of the 

forecast and analysis performances using the operational selection of measurements

Focus on the 4 main air quality pollutants, ozone, NO2, PM10 and PM2.5 that are also affected 
directly or indirectly by dry deposition of ozone and nitrogen compounds.

 Use MOCAGE model that is the model developed by CNRM/Météo-France together with 
CERFACS for its data assimilation system

 MOCAGE is one of the models of the CAMS regional operational ensemble produced by 
Meteo-France in CAMS2-40

 MOCAGE performances are representative of the mean performances of the 9 models 
of the ensemble



General design of the testing 
method

Meteorological
forcings

Lateral boundary
conditions

Anthropogenic
emissions: original 

TNO inventory

Biogenic
emissions: original 

method



Configuration used to test 
products

Current MOCAGE setup for CAMS2-40 (U7)
 Forecasts/analyses from ECMWF + forecasts/analyses chemical BC
 MOCAGE forecast initialized from an assimilation cycle (satellite obs)
 MOCAGE cycle mo11 used
 Regional Emissions from CAMS-REG-APv5.1 (2018)
 Global domain : Arpege 1x1° + CAMS-GLOB-ANT/CAMS-GLOB-BIO/CAMS-GLOB-OCE  (2020)

Selected MOCAGE setup for SEEDS (U0)
 Forecasts/analyses from ECMWF + forecasts/analyses chemical BC
 MOCAGE forecast initialized from previous forecast
 MOCAGE cycle mo11 used (cycle mo07 in 2019)
 Regional Emissions from CAMS-REG-APv2.2 (2015)
 Global domain : Arpege 1x1° + MACCity (2016)/RCP60 (2016)/MEGAN-MACC (2010)

 MOCAGE o-suite in 2019 (except for source code)

March 2019 Feb 2020 Aug 2020
BAU Covid-19 LD



Deposition velocities
(cf. P.Hamer’s presentation)

Analysis runs, meteorologically driven by IFS analyses
 MOCAGE with SUMO-Wesely
 MOCAGE with SURFEX-Wesely Open-loop
 MOCAGE with SURFEX-Wesely EKF
 MOCAGE with SURFEX-EMEP Open-loop
 MOCAGE with SURFEX-EMEP EKF

Forecast runs, meteorologically driven by IFS forecasts
 MOCAGE with SUMO-Wesely
 MOCAGE with SURFEX-EMEP Open-loop
 MOCAGE with SURFEX-EMEP EKF



Deposition velocities (analyses)
(cf. P.Hamer’s presentation)



Reference     Wesely OL/EKF     EMEP OL/EKF

NO2



Results in Analysis chain - NO2



Results in Analysis chain - NO2MMB Correlation

Wesely-OL - Ref

EMEP-OL - Ref

Wesely-EKF - Ref

EMEP-EKF - Ref



Success ratio : Wesely > EMEP > Reference (Target of 1)
False alarm ratio : Wesely < EMEP < Reference (Target of 0)
Bias score : Reference > EMEP > Wesely (Target of 1)

Results in Analysis chain - NO2

=> SEEDS products:
- improve the detection of NO2 events in analyses
- degrade NO2 bias



Reference     Wesely OL/EKF     EMEP OL/EKF

OZONE



Median station score of all stations over a 24h forecast
 Reference have better score ( RMSE and Correlation mainly)

 smoother deposition for reference = better mean scores (lots of background stations)

 EKF and OL have low impact. (nearly overlapping curves)

Results in Analysis chain - O3



Results in Analysis chain - O3MMB Correlation

Wesely-OL - Ref

EMEP-OL - Ref

Wesely-EKF - Ref

EMEP-EKF - Ref



Success ratio : EMEP > Wesely > Reference (Target of 1)
False alarm ratio : EMEP < Wesely < Reference (Target of 0)
Bias score : Reference > EMEP > Wesely (Target of 1)

Results in Analysis chain

=> SEEDS products:
- improve the quality of representation of more extreme ozone events
- degrade O3 bias



Results in Analysis chain - PM10

=> Impact due to SIA

Improved biais



Results in Forecast chain - NO2

D0

D3

=> SEEDS products:
- slightly improve the quality of NO2 
predictions, during the 4 days of forecasting
- degrade bias



Results in Forecast chain - O3

D0

D3

=> SEEDS products:
- degrade events detection
- degrade overall quality of the forecast
- degrade bias



Results in Forecast chain

=> Nice improvement of 
PM10 forecasts !



Results in Forecast chain - PM10

EMEP-OL - Ref EMEP-EKF - Ref

Correlation

=> Strange zonal variation...



Conclusion
Analyses
 No big improvement, but

– interesting impact on ozone events

– Reduction of PM10 bias

– Difficulties to improve result in analyses
General
 Lots of work to analyze in depth all the simulations

 Same behaviour between OL/EKF

 Impact visible on secondary pollutant

 All deposition velocities are changing

– Not easy to determine the ways of the improvements/degradation

– Lack of deposition velocities measurements to validate deposition schemes
● Potential link with CAMS2_40 Task 4041 on deposition

– Lack of concentration measurements
● NH3, NMVOC, SIA, etc…

 Are these conclusions the same in other models? Need intercomparison

Forecasts
 Degradation of ozone scores :-(

– But variable depending season

 Improvement of PM10 scores :-)
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