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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
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http://library.wmo.int/pmb_ged/wmo_1156_en.pdf

http://library.wmo.int/pmb_ged/wmo_1156_en.pdf
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http://eumetchem.info/

http://eumetchem.info/
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Gräserpollensaison 2015 (Basel, Lausanne) A. Pauling
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Animation 10.3. – 15.3.2015 A. Pauling
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Dust obove Israel J. Förstner

8 Sept. 2015, 12 UTC 9 Sept. 2015, 12 UTC



Flight tracks, 2013/12/03 08-16 UTC

Contrails



Contrails and Contrail-Cirrus

IWPcon [g / m2]
2013/12/03 12 UTC       

S. Gruber



Changes of Incoming Solar Radiation, PV Power

Δ SW (diffuse and direct) [%]

2013/12/03 08 - 16 UTC 
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Feedback of a Medicane with sea salt

7.11., 18:45 UTC

I. Kraut
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Sea salt effect on precipitation (6.-7.11.11)

7.11., 18:45 UTC

–
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Combination of DAS and factorial method
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Simulation setup

Grid mesh size: 

0.25° (~28 km)

Forecast time: 

57h

Met. boundary conditions: 

ICON DWD forecasts (R03B07)

Chemistry boundary conditions: 

MOZART-4/GEOS-5

Fire emissions: 

GFASv1.2 NRT

Anthropogenic emissions: 

EDGAR HTAP_V2 2010

Chemistry/aerosol initialization: 

with COSMO-ART from previous

simulation
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Ozone (ppmv) in lowest model level

COSMO-ART simulation with 0.0446° (~5km) grid mesh size
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Forecast results: Mineral dust

Base time: Aug 1, 2015 (12 UTC), valid time: Aug 3, 2015 (12 UTC)

Mineral dust mass concentration (mg m-3) 

at 850 hPa
Mineral dust AOD 550nm 
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Forecast results: Ozone

Base time: Aug 1, 2015 (12 UTC), valid time: Aug 3, 2015 (12 UTC)

Ozone volume mixing ratio (ppbv) at 850 hPa
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Forecast results: Black Carbon

Base time: Aug 1, 2015 (12 UTC), valid time: Aug 3, 2015 (12 UTC)

Black carbon mass concentration (µg m-3) at 850 hPa



Status of ICON-ART

ICON-ART Team:
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ICON-ART DEVELOPMENT
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Aerosol-Cloud-Interactions: First Tests
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Photolysis rates are calculated with 

Fast-JX (Bian and Prather, J. Atmos. 

Chem., 2002)

Emission data from the MEGAN-

MACC project distributed via the 

Emission database: ECCAD 

(Emissions of atmospheric 

Compounds & Compilation of Ancillary 

Data) 

ICON-ART – Current Developments

Acetone tracer with biogenic emissions 
of the project MEGAN-MACC at model level 84 (~500 m above surface)

Photolysis rate of NO2 
model level 88 (~100 m above surface)

M. Weimer, Master Thesis J. Schröter, Ph.D. Thesis



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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