Impacts of Anthropogenic Aerosol Emissions on the East Asian Winter Monsoon
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Key points

F The Community Integrated Earth System Model (CIESM) captures the East Asian Winter Monsoon (EAWM) mean state well

H Anthropogenic aerosols strengthen the EAWM, making East Asian land areas colder, drier, and snowier

F These aerosol effects are comparable to half the difference between strong and weak EAWM episodes in the control simulation

- Aerosol effects on both radiative and non-radiative heating contribute to intensifying the PV intrusion and strengthening the EAWM
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Mean state of EAWM Aerosol effects on EAWM

» The Tsinghua University Community Integrated Earth System Model (CIESM) captures the mean Colder drier snowier
state East Asian Winter Monsoon (EAWM) well when compared with ERA5
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Thermodynamic mechanisms of anthropogenic aerosol effects on EAWM

» A strong EAWM is usually associated with an amplified Siberian High and Aleutian Low at the surface and an accelerated East Asian jet in the upper troposphere
» Anthropogenic aerosol effects intensify the zonal pressure dipole and shift the East Asian jet and storm track northward
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Figure 7. EAWM seasonal cycle and rolling 5-day
mean deseasonalized EAWM index for November—
March of 1999-2018 from BASE and ANTO
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