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Why aerosols in operational forecasts?

Accidental releases

Health issues

Visibility

Flight safety (including icing)

Renewable energy (radiation and icing)

Hydrology and high impact weather

Climate
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COSMO-ART: Aerosols and Reactive Trace gases

Vogel et al., 2009

Bangert et al., 2012

Rieger et al., 2014



Aerosols and Climate Processes, Institute of Meteorology and Climate Research

The world outside of COSMO-ART
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Upcoming Conference
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COSMO-ART training courses

EUMETCHEM

Summer school

Aveiro, Portugal

D. Brunner, EMPA



Aerosols and Climate Processes, Institute of Meteorology and Climate Research

Publications

Athanasopoulou, E., Rieger, D., Walter, C., Vogel, H., Karali, A., Hatzaki, M., Gerasopoulos, E., Vogel, 

B., Giannakopuolos, C., Gratsea, M., Roussos, A. (2014): Fire risk, atmospheric chemistry and radiative 

forcing assessment of wildfires in eastern Mediterranean, Atmospheric Environment 95, 113-125

Baklanov, A, et al., (2014): Online coupled regional meteorology chemistry models in Europe current

status and prospects, Atmos. Chem. Phys., 14, 317-398

Rieger, D., Bangert, M., Kottmeier, C., Vogel, H., Vogel, B. (2014): Impact of aerosol on post-frontal 

convective clouds over Germany, Tellus, 66, 22528

Vogel, H., Förstner, J., Vogel, B., Hanisch, T., Mühl, B., Schättler, U., Schad, T. (2014): Time-lagged

ensemble simulations of the dispersion of the Eyjafjallajökull plume over Europe with COSMO-ART, 

Atmos. Chem. Phys, 14, 7837-7845

Lundgren, K., B. Vogel, H. Vogel, and C. Kottmeier (2012), Direct radiative effects of sea salt for the 

Mediterranean Region at conditions of low to moderate wind speeds, J. Geophys. Res., 

doi:10.1029/2012JD018629

Zink, K., Pauling, A., Rotach, W., Vogel, H., Kaufmann, P., Clot, B. (2013), EMPOL 1.0: a new

parameterization of pollen emission in numerical weather prediction models, Geosci. Model Dev., 6, 

1961-1975



Aerosols and Climate Processes, Institute of Meteorology and Climate Research

Data assimilation activities for COSMO-ART

LIDAR forward operator (Uni Hohenheim) 

Reconstructing source height from Sat observations

First ideas on data assimilation
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Operational forecast 

A. Pauling, K. Zink, P. Kaufmann
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Alexander Kirsanov, Anastasia Revokatova,

Gdaliy Rivin, Galina Surkova, Irina Kuznetsova, 

Alexander Kislov

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). This domain 

used for Quaisi-operational  48-hours 

forecast



РМ10.   COSMO-Ru7-ART

Winter: РМ10 is overestimated

Warm period: РМ10  

underestimated

Summer

Spring
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Jochen Förstner
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02.04.14 12 UTC 03.04.14 12 UTC 

Simulated AOD
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Changes in ice crystal number
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Changes in radiation and temperature
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Biomass Burning

D. Rieger M.O. Andreae

Trentmann et al.(2002),

Freitas et al. (2006) 

Athanasopoulou et al. (2014)
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Horizontal Distribution

15.7.2010 17:55  UTC

LANCE Rapid Response  MODIS Image Gallery, NASA

WW+SW scenario
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(3) smog winter periods in Athens:

11/1 - 11/2/2013 &     15/12/2013 – 23/02/2014 

O. Speyer, E. Athanasopoulou, E. Gerasopoulos, 
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COSMO-ART/M7



Outlook

LM-ART will become available to COSMO members

as soon as possible.



Status of ICON-ART

Volcanic ash

Radioactive substances

Sea salt

Already realised:

Simple halogen chemistry

(Mineral dust)



Super-Typhoon Hayhan Roland Ruhke, Martin Köhler

(~13 km resolution), 05.11.2013 - 14.11.2013
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Prescribed boundary conditions for CH2Br2



• Super-Typhoon Hayhan - Outflow of very-short lived brominated 

substances

R03B07 (~13 km resolution), 05.11.2013 - 14.11.2013, hourly output, 

level 45 (~95 hPa)

CH2Br2 at 95 HPa



Aerosols in operational forecasts

Pollen grains:                               health issues

Volcanic ash:                                aviation

Mineral dust:                                 visibility

Vegetation fires:                           health, aviation

Sea salt, mineral dust:                 cloud formation

Primary and secondary aerosols:

visibility, fog, icing, flooding, …
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But there is more…



Institute for Meteorology and Climate Research28

• Super-Typhoon Hayhan

R03B07 (~13 km resolution), 05.11.2013 - 14.11.2013, hourly output, level 46 (~110 hPa): 

• Pressure in Pa at lowest model level

ICON-ART
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New COSMO-ART users:
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Biomass burning aerosol over Canada

WW+SW scenario
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Temperature Change in 2 m Height

WW+SW – WW 


