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Dust depositional archives suggest that dust have exerted a 
forcing. This forcing is missing in the CMIP6 models!
And we know that the strength of the cooling by aerosols is a 
large source of uncertainty in the climate sensitivity.  

The AerChemMIP 2xdust experiment allows us to 
quantify the potential of dust aerosols as a forcing agent 
in current CMIP6 models. 



● Thornhill et al 2021 found very small feedback 
parameter and forcing in the AerChemMIP 
models. Why?

● Now we have 3 additional models, how will that 
affect the conclusion? 

Weak Forcing x 𝚫emissions / 𝚫T 
~ Tiny feedback 
𝚫emissions / 𝚫T: change between 
PI and 4xCO2.

Thornhill et al 2021

Weak forcing: models insensitive to dust 
perturbations or compensating direct or 
indirect effects due to dust? 

4

DUST

Feedback parameter α



Methodology 

Effective radiative forcing* due to dust:  
Change in TOA imbalance between piClim-2xdust and piClim-control:
ERFt = 𝚫FNet[TOA] = 𝚫(rsut + rlut - rsdt) 

Direct radiative forcing* due to dust:
Difference between ERFt and ERFtaf (ERFt aerosol free):
Fari = ERFt - ERFtaf = ERFt -  𝚫(rsutaf + rlutaf - rsdt)

Cloud radiative forcing* due to dust:
Difference between ERFtaf - ERFtcsaf (ERFt clear sky aerosol free):
Faci = ERFtaf -ERFtcsaf = ERFtaf - 𝚫(rsutcsaf + rlutcsaf - rsdt)

*Requires two calls to the radiation code  
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9 models give stronger negative total dust radiative forcing: 
due to more negative direct forcing.
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* Thornhill: -0.05
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Bold means that the forcing is greater than interannual variability of the model / (*) greater than standard error of the model means 



Weak influence on ice water path with increased dust concentrations

NorESM2-LM 
is the 

exception
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Bold means that the forcing is greater than interannual variability of the model / (*) greater than standard error of the model means 
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Conclusion
● Analysing the full AerChemMIP model ensemble 

suggest a stronger negative dust forcing than 
Thornhill et al 2021.

● Positive dust cloud forcing:
○ NorESM2, increase of ice clouds -> positive 

longwave forcing. 
○ Other models, reduction of LWP -> positive 

shortwave forcing.
● Weak relationship between dust emission and 

temperature:
○ We need a better understanding of the impact of 

land use change and climate change on dust 
emissions.     

● The decomposition showed that the dust cloud forcing 
and emission changes are the largest uncertainties 
in the dust feedback.
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Questions?

- Please get in touch with me at: oveh@met.no 

- The analysis code is available on github: https://github.com/Ovewh/Climaso
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