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Aerosols as climate forcing





WGNE Aerosol project goals

• Understand the role of aerosols for the predictability of the atmosphere
at short, medium-range and subseasonal time scales

• Identify and quantify the predictability of aerosols, especially
on subseasonal time scale and the value of aerosol forecasts for 
applications

• Understand the level of complexity needed to represent positive effects of
atmospheric composition and to provide skillful meterorological and
aerosol forecasts

Update the knowledge about the current capabilities of
modelling groups to simulate the impact of aerosols on short-

range and subseasonal time scales
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Overarching 

objective: Improving 

model capabilities 

via incorporating/

integrating 

composition, weather 

and climate

WGNE Aerosol 

Project: A Joint 

Initiative of 

WGNE, WWRP-

WCRP/S2S

and GAW



Experiments - Direct effect 
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Short-range

Regional domains

Period of simulations: 2017-2019 

(2016 optional)

Forecast lenght: 72h from 00:00 UTC​

Time resolution: 3h​

Configuration: according with 

modelling groups capability

Aerosols: 

Focus on different aerosol species 

according with region of interest

Climatological vs interactive 

WRF/ARW/IAASARS 36h-forecast 

differences - 27/10/2010 at 12:00 UTC

S. America – mean AOD fct

08/2019 at 00:00 UTC
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S2S Re-forecast Experiments

Aerosol events to be analyzed
Dust

Dust Storm over Egypt and Libya, May

27, 2010, NASA
NASA’s Terra satellite captured the smoke-
engulfed state on Aug. 24, 2020

Biomass Burning Smoke

Pollution in Asia is included as an 

additional and optional experiment

Direct 

effect

(indirect 

effect 

optional)



• Minimum 5-member ensemble

• At least 32-day long simulations from 00:00 UTC

• Time resolution: 6 hours

• Climatological aerosols vs prognostic aerosols (prescribed obs emissions for BBS)

• Initialized by own analysis/re-analysis

• Experiment 1: Dust 

Starting dates 1st April / 1st May / 1st Jun 2003-2019

• Experiment 2: Biomass Burning

Starting dates 1st Aug / 1st Sep / 1st Oct 2003-2019

• Experiment 3 (optional): Pollution in Asia

Starting dates 1st Dec / 1st Jan / 1st Feb 2003-2019

S2S Re-forecast Experiments
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Protocol



Progress
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S2S Regional 

S2S Deadline to deliver model data – to be extended to 

early-December 2021

* Planning a new run
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NOAA - Lessons learned with WGNE I

Courtesy: Grell et al., 2021
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Modest changes in temperature and atmospheric structure when the direct 

effect on radiation is included
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RMSE – Northern Brazil 09/2016

09/2016 Mean AOD - NASA

CP-Aer

CP-NA

EC-Aer

EC-NA

CP-Aer

CP-NA

EC-Aer

EC-NA

CP-Aer

CP-NA

EC-Aer

EC-NA
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RMSE - Southeastern Brazil 09/2016

09/2016 Mean AOD - NASA

CP-Aer

CP-NA

EC-Aer

EC-NA

CP-Aer

CP-NA

EC-Aer

EC-NA

CP-Aer

CP-NA

EC-Aer

EC-NA
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INPE/

CPTEC

ECMWF

Extreme events – Heat waves

Araújo, Frassoni, Sapucci (in prep)



Next steps

⚫ Apply stat. significance tests for the results 

⚫ Progress with verification against ERA5

⚫ Perform AQ quantitative verification

⚫ Perform S2S verification after model data delivery – prob. Dec-Jan
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