The influence of anthropogenic aerosols on the Aleutian Low
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1 MOTIVATION: Research has suggested that regional changes in anthropogenic aerosols can influence the Pacific Decadal Oscillation (PDO), a major mode of climate variability,é
‘through modulation of the Aleutian Low. This study aims to improve understanding of the mechanisms through which anthropogenic aerosols can affect the Aleutian Low.

2. SUMMARY: We analyse changes to the Aleutian Low in boreal winter in an ensemble of climate models forced with idealised global and regional black carbon (BC) and sulphate
aerosol perturbations. We show a robust weakening of the Aleutian Low forced by a global 10-fold increase in BC in both coupled and prescribed SST experiments. We investigate
the mechanisms through which BC emissions influence the Aleutian Low by forcing a linearised steady-state primitive equation model with diabatic heating anomalies. We find
that direct aerosol heating over India and China generates Rossby wave trains that propagate north-east into the North Pacific. The response to a global 5-fold increase in sulphate
aerosol and a regional 10-fold increase in sulphate aerosol over Asia shows poor consistency across models, with a mean response that does not project onto the Aleutian Low.

3. METHODOLOGY:
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only be qualitatively compared to the climate models owing to the method for solving the linear operator.
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4. ANALYSIS OF CLIMATE MODELS: o
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