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Interesting satellite measurements 

CO2, GOSAT, ACOS/JAXA/NIES 

NO2 from ship emissions, OMI, FMI  

Arctic ozone, OMI, FMI  OMI Volcanic SO2 15.4. 2010  
(S. Carn) 



Atmosphere composition 

is dynamic! 

Pollutants can be transported 
over long distances and affect 
air quality far away from the 
emission sources 

Air pollution is a result of 
emissions, transport and 

chemistry 

Surface ozone concentrations with  
overlay of CO fire emissions of  
14/01/2012 

Courtesy V-H Peuch, ECMWF 

Ozone concentrationsat 720 hPa, modeling.  
 



• GMES core service MACC-II is a Collaborative Project (2011-2014) 
funded by the EU under the FP7  

• Coordinated by the European Centre for Medium-Range Weather 
Forecasts (ECMWF) and operated by a 36-member consortium from 
13 countries  

• Combine information from modeling and global measurements for 
monitoring atmospheric composition and climate 

• European air quality 

• Global atmospheric composition 

• Climate forcing, greenhouse gases, aerosols 

• Ozone layer 

• UV radiation and solar energy 

• Pre-operational atmospheric service of the European GMES 
programme. Expected to enter fully operational phase in 2014. 

 



MACC-II Budget distribution (tot 19 Meur) 

Finland (400 Keur) 



http://www.gmes-atmosphere.eu 



MACC – Climate Forcing 



MACC – Health community 



UV radiation,  

solar  

energy,  

stratospheric  

ozone 



MACC: Global atmospheric Composition 



CO2 and CH4 
surface flux 
inversions       

Reanalysis of Atmospheric 
Composition (2003-2011) 

Aerosol Optical Depth 

Methane 

http://www.gmes-atmosphere.eu 
Retrospective Service Provision 

30 years ozone 
layer records 

700+ users 
Courtesy V-H Peuch, ECMWF 



Global 
Pollution 

Aerosol UV index 

http://www.gmes-atmosphere.eu 
Near-Real-Time Service Provision 

Biomass 
burning 
emissions 

90+ users and obsAIRve 

Courtesy V-H Peuch, ECMWF 

European Air 
Quality  



MACC european regional AQ ensemble 

 Current geometry 

EURAD 
FRIUUK 

15km, L23, top : 100hpa 

EMEP 
met.no 

0.2°, L20, top : 100hpa 

CHIMERE 
INERIS, CNRS 

25km, L8, top : 500hpa 

L-EUROS 
TNO, KNMI 

15km, L4, top : 3.5km 

MATCH 
SMHI 

0.2°, L40, top : 100hpa 

MOCAGE 
MF, CERFACS 

0.2°, L47, top : 5hpa 

SILAM 
FMI 

0.2°, L46/5, top : 100hpa 

Operations 

run @ ECMWF 

run @ met.no 

run @ INERIS 

run @ KNMI 

run @ SMHI 

run @ MF 

run @ FMI 

Optimal Interpolation 

3d-var in development 

Variational, 3d-var 

Ensemble Kalman Filter 

Variational, 3d-var 

Variational, 3d-var 

Variational, 4d-var 

Assimilation method 

+ same emissions, same met forecasts (IFS), same chemical boundary conditions 
(MACC global) : spread comes from differences in CTM formulation 

Courtesy V-H Peuch, ECMWF 



Worldwide users 

ECMWF servers access by institutions 
(Jan. 2012) 

Courtesy V-H Peuch, ECMWF 



Copernicus/ GMES User forum  

 

 

Research 

Development of Copernicus/GMES services 

GMES  

services 

Applications 
Commercial 

Local 

Users 

 

Society 

User 

requirements 



GMES-PURE 2013 - 2014 (24 months) 

• GMES-PURE FP7 support action  

• Led by EUMETSAT, other participants: 

• RAL (UK), FMI (Finland), SMHI/EuroGOOS (Sweden) 

 

• Gathering user needs and translating to 
requirements/service specification in the 
Copernicus/GMES marine and atmosphere domain  

 

 Interested? - let us know 

 

 

 

 

 

 



The GMES Space Component 

S4 



 

OMI volcanic aerosols  on top of MODIS, 

NASA 


