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Quantifying the impact of the Covid-19 on climate

Covid-19 scenarios for aerosol optical depth

Pandemic

Fiedler et al. (2021) Jones et al. (2021)

Climate Response to Covid-19

Results from CovidMIP



Menary et al. (2020)

10% stronger 
AMOC in CMIP6 
than CMIP5 
associated with 
aerosol forcing

Implication of atmospheric composition for ocean circulation in CMIP ensembles
Atlantic Meridional Overturning Circulation (AMOC)



Effect of aerosol shift
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Effect of aerosol increase

Fiedler & Putrasahan (2021)
• Contribution of aerosol reduction since 1970s to Arctic amplification and emergence of warming hole.

• Sub-polar gyre plays important role in the response through divergence in northward heat transport.

Sea-surface temperature and circulation response to aerosol patterns
Aerosol pattern



Challenges of composition-climate models
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Necessary tradeoff in Modelling 
Model complexity - Model resolution - Ensemble size 
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Discussions in TriMIP community 

Fiedler et al. (in prep.)



Model diversity in aerosol optical depth

Vogel et al. (2022)
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Model diversity in wind response to quadrupled CO2 

WCRP  
grand challenge

Composition-climate model results from AerChemMIP

Natural aerosol

WCRP  
grand challenge
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Composition-climate model #1 Composition-climate model #2

Thornhill et al. (2020)



Model biases in tropical rain from CMIP6

Fiedler et al. (2020)
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b) CMIP6 - TRMM
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Fiedler et al. (2020)



Model spread in aerosol effective radiative forcing
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Effective radiative forcing [Wm-2]

Composition-climate model results from RFMIP

Net effect

Shortwave aerosol-radiation interactions

Shortwave aerosol-cloud interactions
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Interested?
• Vogel et al. (2022, J. Geophys. Res. Atmos.)

Uncertainty in aerosol optical depth

• Fiedler and Putrasahan (2021, Geophys. Res. Lett.)
SST and circulation response to aerosols

• Jones et al. (2021, Geophys. Res. Lett.)
Temperature response during COVID-19 pandemic

• Fiedler et al. (2021, Atmos. Res.)
Forcing from aerosol reduction during COVID-19 pandemic

• Smith et al. (2020, Atmos. Chem. Phys.)
           State-of-the-science for aerosol forcing

• Thornhill et al. (2020, Atmos. Chem. Phys.)
           Climate-driven composition feedbacks in CMIP6

• Fiedler et al. (2020, Mon. Wea. Rev.)
           Tropical precipitation across CMIP phases

• Menary et al. (2020, Geophys. Res. Lett.)
           AMOC differences in CMIP
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