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Forecast skill of an ensemble of European 
regional air quality models in comparison to 
tropospheric NO2 observations from OMI
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GEMS: an ensemble approach for air quality forecasts

RAQ
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Continuation in MACC:
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Evaluation of tropospheric NO2 in GEMS -RAQ models

GEMS: first operational version of forecast system based on 
ensemble RAQ models:
8 RAQ and 2 global models delivered hourly values for NO2

Model evaluation running from July 2008 – June 2009

This study: focus on tropospheric NO2 compared to OMI 
(DOMINO version 1.0.2):
model intercomparison
forecast skill of individual RAQ models vs ensemble
Effect of OMI NO2 averaging kernel on analysis
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Mean tropospheric NO2 columns vs OMI 
(RAQ models, June 2009)
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Ensemble mean tropospheric NO2 columns vs OMI

RAQ EnsembleOMI

OMI RAQ Ensemble
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1.90.9 (45%)JJA

2.93.0 (27%)DJF

OMIRAQ ensemble
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Effect of averaging kernel

2.8 ( 1.9 / 0.9 )2.7 ( 2.3 / 0.4 )EURAD-IM

5.8 ( 3.6 / 2.2 )5.8 ( 4.8 / 1.0 )a priori (TM4)

Nk ( BL / FT )Ntc ( BL  / FT ) 1015  molec/cm2

�$!��(!��$!��0!��!���
����!�1��(����2--.3

��(��� 4!�!��!�



���������	
� �
�
�


Effect of averaging kernel
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Conclusions

Comparison of models against OMI useful to assess model 
differences
Ensemble model in GEMS/MACC shows better correlation than any 
of the individual models
Model uncertainty larger in summer (~50%) than in winter (~20%)
In summer OMI is higher than RAQ models:

Missing NO2 in free troposphere in RAQ models
Effect of averaging kernel contributes to a positive bias in OMI

On average little effect of neglect of AK in models
but locally the differences are substantial with a larger contrast 
between cities and rural areas in direct columns.
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Participating models:

CBM-IV250 hPa0.2 x 0.2CAC
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Kinnison et al 
(2007)

Sofiev (2000)

MELCHIOR-II

SAPRC-90

RACM

EMEP-MSC-W

CBM-IV

EMEPMATCH .2 x .2

CAMx .3 x .3

EMEP .25 x.25

EURAD-IM .4 x .4

BOLCHEM .4 x .4

CHIMERE .5 x .5

SILAM .2 x .2

( MOZART-IFS ) 1.9x1.9

( TM5 ) 3. x 2.

( TM5-Zoom ) 1. x 1.


