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Background

I durst not laugh for fear of opening my
lips and receiving the bad air.
William Shakespeare
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Extreme Winter Haze Events are Happening
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Modeling Study of the 2010 Winter Haze Event
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Temporal Variations of Meteorological Variables
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Temporal Variations of Air Pollutants
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Simulated and Observed AOD
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Simulations

1. WF simulation includes full interactions between
aerosols and meteorology (i.e., solar radiation is
affected by aerosol concentrations and aerosols

Interact with clouds).
2. NF simulation eliminates aerosols’ effects on

radiation.

The difference between WF and NF cases Is used to
represent the influences of aerosol radiative effects.



Verification of SWDOWN

SWDOWN (W/m?)
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Meteorological Changes
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Meteorological Changes
T2 (K) RH2 (%) WS10 (m/s)
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PBL Height(m)
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Height (km)

Height (km)

Vertical Profiles of Changes
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Impacts of Aerosol Scattering and Absorption
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Impacts of BC Absorption
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Aerosol Indirect Effects

MET: CDNC is prescribed 250 (#/cm3)
WF: CDNC is calculated based on aerosol concentrations
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MICS-Asia T3: Aerosol-Radiation-Weather Interactions
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Summary

Due to aerosol radiative feedbacks, SWDOWN decrease by
25.7% and PBL heights reduce by 14.9% on domain
average;

Aerosol radiative effects also affect T2, RH2 and WS10;

In urban Beijing, the averaged increase in surface PM2.5
concentrations can reach 28.0ug/m3 (+11.2%) at 14:00;

BC absorption account for a large fraction in aerosol
feedbacks;

High aerosol loadings during haze can promote cloud
formation, which might favors aerosol formations from cloud
chemistry.
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