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Applications of COSMO-ART
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Impact of aerosols on clouds and atmospheric 
dynamics over southern West Africadynamics over southern West Africa
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x = 5 km

x = 2.5 km
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Deetz et al., 2018



Impact on shortwave radiation at surface

Deetz et al 2018 ACP
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Deetz et al., 2018 ACP



COSMOCOSMO--Ru7Ru7--ARTART 6

• 60 hour forecast from 12 UTC
• 135x150x40 grid
• ~30-45°E, 50-60°N
• spatial resolution 7 km
∆t = 40 s• ∆t = 40 s

• initial and boundary conditions
COSMO-RU7
• anthropogenic emissions TNO
• Landuse Data GLC 2000
• CO, NO, NO2, O3, SO2, PM10

Small domain since June 2017



COMPARISON WITH MEASUREMENTS
Pollutant concentrations forecasted on 01 12 2016 – 07 12 2016
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FOREST FIRES FOREST FIRES OF SUMMER 2010OF SUMMER 2010 8

Moscow, Aivazovsky Street,
17.06.2010 (left) and 07.08.2010 (right)



PMPM1010 CONCENTRATION FORECAST
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• MPCda – maximum permissible concentration daily averaged = 0.06 mg/m3

• MPCmax – maximum permissible concentration 20 min. averaged = 0.3 mg/m3



Development and applications of ICON-ART
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ICON‐ART in EnVar mode

day X + 12 h day X + 24 hday X 3hass.

assiday X + 12 h day X + 24 hday X

…
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cycle

ICO
N
‐ART

im
ilation c

Analysis  (xa)
with Mineral Dust

Analysis (xa)
with Mineral Dust

Analysis (xa)
with Mineral Dust

T cycle
N
‐A
RT

ec
as
ts …

IC
O fo
re Coupled Weather‐ and 

Mineral Dust Forecast
Coupled Weather‐ and 
Mineral Dust Forecast

Take home message: First guess forecasts (xb) in assimilation cycle are ICON‐ART 
forecasts with mineral dust, including aerosol radiation interactions

11Photovoltaikertragsreduktion durch Saharastaub



ICON‐ART: Verification of the EnVar mode, 
N‐African biases and runtime optimizations

 ICON‐ART runtime optimizations (280%  178%) of mineral dust forecast
 Bug in SMA has been recognized and is being fixed Bug in SMA has been recognized and is being fixed
 ReSQME – T‐Bias in N‐Africa:

Modified longwave emissivity reduces negative Temperature Biasg y g p
in N‐Africa (ICON vs. exp_10530)

T‐Bias in N‐Africa in ICON‐ART exp_10517 with 
prognostic mineral dust:
 Problem of large temperature bias in dust 

source region prevails despite improved 
longwave emissivity!

12Photovoltaikertragsreduktion durch Saharastaub



ICON ART Data Assimilation

ICON ART READ f90 BACY ICON ART (data assimilation + forecasts)
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DocumentationExperiments Consolidation Operationalization
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Vegetation fires, 17.06.17 Portugal 
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Vegetation fires, 17.06.17 Portugal 
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Aerosols in operational forecasts

Pollen grains:                               health issues
13

Volcanic ash:                                aviation20
1

Mineral dust:                                 visibility

V i fi h l h i iVegetation fires:                           health, aviation

Sea salt mineral dust: cloud formationSea salt, mineral dust:                 cloud formation

Primary and secondary aerosols:01
8

visibility, fog, icing, flooding, …
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