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COSMO-7 vs. COSMO-1

- topography
- precipitation
- season description
- plant distribution
- pollen boundaries
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COSMO-1 vs. COSMO-7: station Visp

Altitude pollen station Visp: 650m
Altitude in COSMO-7: 1482m
Altitude in COSMO-1: 739m

Source: signal.ch
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Operational forecast for the DACCIWA campaign

Full chemistry & aerosol dynamics

Anthropogenic  emissions

Biogenic emissions

Biomass burning

Mineral Dust

Sea salt

May-July 2016

http://dacciwa.sedoo.fr/ Click on reactive gases
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Reduction of temperature bias
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ICON-ART DEVELOPMENT
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September Dust storm Israel, 2015
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Forecast failure of global models

UTC

Obtained from WMO Model intercomparison project at http://sds-was.aemet.es

Multi-model mean dust optical depth

6/9 7/9 11 8/9
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Forecast failure of global models of ICON -ART



8/9 UTC8/96/9 7/9

Our approach

ICON-ART global simulation,

40 km grid spacing

Nests down to 2.5 km

� Switch-off convection 

parametrization

Going to higher spatial resolution
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Course of event
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Course of event

6/9 7/9 8/9



ICON-ART EUMETSAT

Validation of ICON -ART

6/9 7/9 8/9



Mineral dust radiative effect - temperature
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ICON-ART ARI-CTRLICON-ART ARI

6/9 7/9 8/9



Joint research/application of DWD and KIT

• Volcanic Ash 

• Mineral Dust : Project PerduS

(“Reduction of PV power generation due to Saharan mineral dust”)

• Radionuclides : use ICON-ART in addition to LPDM – coordinated work with BfS

• Toxic Chemical Substances : ICON-heARTs – emergency cases

• Pollen dispersion



Research KIT

Validiation with ETEX data

Impact of volcanic ash on atmospheric processes

Dust-cloud-radiation feedback

Scale dependency of aerosol cloud interaction

Inclusion of water isotopologues

Simplified ozone chemistry

Troposphere-Stratosphere exchange

Decadal runs with the climate physics package



Aerosols in operational forecasts

Pollen grains:                               health  issues

Volcanic ash:                                aviati on

Mineral dust:                                 visib ility

Vegetation fires:                           health,  aviation

Sea salt, mineral dust:                 cloud forma tion

Primary and secondary aerosols:

visibility, fog, icing, flooding, …

20
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20
18



Validation of ICON -ART
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MODIS TERRA VISICON-ART

6/9 7/9 8/9
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Forecast improvement

UTC126/9 7/9

ICON-ART Local ICON-ART Global
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Minimal invasive coupling between ICON and ART

XML based tracer definition and metadata initialization

Flexible extension of the ICON tracer metadata structure

Optional hybrid parallelization

Flexible and easily extendable aerosol module framework

ICON-ART infrastructure highlights
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Operational forecast for the DACCIWA campaign
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COSMO-ART Training course, 2016

New users:

Tanzania Meteorological Agency
National Environmental Agency of Georgia 
Siberian Regional Hydrometeorological Research Insti tute


