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Take home messages 

Development of COSMO-ART is almost finished 

 

Happy days of applications are arising 

 

CLM-ART runs are on their way 

 

           is on the horizon 
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COSMO-ART users 

IMK-IFU: Dust storms over China 

IMK-AAF: Pollen as IN 

IMK-ASF: Troposphere-Stratosphere Exchange 

EMPA, Switzerland: Aqueous chemistry, Validation 

Rosshydromet, Russia: Air quality above Moscow, Vegetation Fires 

NCMS, United Arabic Emirates UAE: Dust storm forecast 

Georgia Tec, USA: Aerosols and cloud formation 

Carnegie Mellon, USA: Soot impact on regional climate 

Meteoswiss, Switzerland: Operational pollen forecast 

DWD, Germany: Operational forecast of pollen, mineral dust and volcanic ash 

National Observatory, Greece: Forest fires, air quality 

Weather service of Romania: Air quality 

New users: 

BTU Cottbus, Germany  



CMAS annual conference 2011 – Chapel Hill (NC) – Christoph Knote – christoph.knote@empa.ch 

EMEP 

SO2 

Aqueous phase chemistry  
 

 

Knote, 2012 

 

SCAV, Tost et al., 2006 

SO2 reduction SO4
2- increase 
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Operational use of COSMO-ART for UAE 

Simulated  mass concentration, 4-6 February 2010 
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Post frontal convective clouds, 25 April, 2008 
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Setup of the model runs 

7 km grid   

2.8 km grid   

Scenarios: 

 

C:   continental sea salt, fixed 

 

M:   maritime sea salt, fixed 

 

EM: extreme maritime, sea salt, fixed 

 

FI:   fully interacting run  
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Comparison with sat pic 
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Comparison with radar  

Radar Model, Fi  



Aerosols and Climate Processes, Institute of Meteorology and Climate Research 

Impact of aerosol scenario on droplet number  

extreme maritime 

continental 

fully interacting 



Aerosols and Climate Processes, Institute of Meteorology and Climate Research 

Peloponese 

Athens 

MODIS image of smoke from fires in 

Greece, August 2007, Liu et al., 2009 



24–29 August 2007 

POM+SOA 

in μg m-3 

Peloponese 

Athens 



Direct radiative effect of aerosols 

differences from a scenario without fire emissions, 26.08.2007, 12 UTC 

short-wave + long-wave ΔT2m 

Wm-2 K 



Temperature profiles, 26.08.2007, 12 UTC 
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COSMO-ART works as quaisi-operational model: it runs automatically 
every day from 00 UTC for 24 hours. 

COSMO-ART in Russia 

Domains: 

COSMO-ART, Moscow 

region 

spatial resolution 7x7 km 

(64x64 grid cells) 

COSMO (RU) – European part of Russia 

resolution 7x7 km (700x620 grid cells) 

COSMO-ART, Central part of European part of 
Russia. Spatial resolution 7x7 km (135х150 grid 
cells) 

Current work:  

1) Every day 24-hours forecast of air pollutant’s 

concentration over center of the European part 

of Russia 

2) Model runs  for certain time periods in order to 

verify model over Moscow region 

3) Fires forecast: episode of summer 2010 in 

European part of Russia 

4) Developing of operational method of emissions 

calculations 

Examples of 24-hours forecast  

27/08/2012, 18-hours forecast of NO, ppm  

27/08/2012, 15-hours forecast of SO2, ppm  
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Observations Interpolation 

Calculation of emission 

of CO for Moscow region 

U, v,  

COSMO-RU-ART forecast 

Operational method of emissions 
calculations 

Forecast of CO concentrations over Moscow at 
the 8 a.m., 12 of August 2011, units – mg/m3.  

   0.1  to  0.3

   0.3  to  0.5

   0.5  to  0.7

   0.7  to  0.9

   0.9  to  1.1

Fires forecast 

Temporal variation of the CO concentration during wild 
fires 2010 
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ERA-40 Climatology  

(1958-2002) 

ECMWF 6-hourly  

forecast for 2003 

ECMWF daily mean 

forecast for 2003 
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Black et al., 2004 

Summer 2003: Exceptionally warm and dry 
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x =  14 km 

t  =  40 s 

 

Forcing: ERA-interim 

 

15th June to 20th August 2003  

 

 

COSMO spin-up since 1st January 2002 

 

 

Anthropogenic emission data from TNO 

Model setup 
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AERONET  COSMO-ART 

Comparison with observations 
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Impact on 2 m temperature 

COSMO-ART 
COSMO 

EOBS 

COSMO-CLM 

1989-2009 climatology 
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012 

Impact on 2 m temperature 

Statistical  

significant 
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A look into the future 



Take home messages 

Development of COSMO-ART is almost finished 

 

Happy days of applications are arising 

 

CLM-ART runs are on their way 

 

           is on the horizon 


