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Introduction

The effects of aerosol-radiation feed-

back on meteorology and air quality over

eastern China during a severe smog event

in December 2013 are simulated using

the fully coupled online Weather Resear-

ch and Forecasting/Chemistry model.

Three simulation scenarios that include

different aerosol configurations are appli-

ed to distinguish aerosol radiative effects.

Methods
In order to discuss the effects of aer-

osol radiation on the physical and chem-

ical fields of the study area, three sets of

experiments were carried out (table.1),

using the same physical para-meters.

Table.1 Parameters used in the simulations

1st

experiment

2nd

experiment

3rd

experiment

Chemical 

scheme

RADM2

MADE/S-

ORGAM

RADM2

MADE/S-

ORGAM

RADM2

MADE/S-

ORGAM

Aerosol 

feedback
On On Off

Wet removal On Off Off

Cloud 

chemical
On Off Off

Results&Discussion

Fig.1 The effects of DRE (a, c, e, g)

and TRE (b, d, f, h) on the averages of

surface short-wave radiation (a, b),

T2(c, d), PBL height (e, f) and 10 m

wind speed(g, h)

Fig.2 Averages of surface concen-

tration of PM2.5 (a, b), extinction co-

efficient (c, d), concentration of NOX

(e, f) and concentration of O3 (g, h)

simulated by different experiments (a,

c, e, g. DRE, b, d, f, h. TRE)

Fig.3 Spatial and temporal variations

of meteorological elements (wind

speed (x (a1-c1) and y (a2-c2)

directions), temperature (a3-c3) and

relative humidity (a4-c4)) during the

smog event simulated by the three

experiments (a, b and c represents

experiment 1, 2 and 3, respectively)

Fig.4 Vertical profiles of average

PM2.5 (a), NOX (b) and O3 (c) concen-

trations during the smog event in

Nanjing simulated by different experi-

ments

Conclusions
Whether it is direct aerosol, semi-direct radiation effect or indirect effect, the short-wave radiation in the polluted area is reduced,

the temperature of 2m is lowered, and the height of the atmospheric boundary layer is reduced. Not conducive to the diffusion of

water and pollutants, air pollution is further aggravated, and the fog structure is further stabilized.

Direct and semi-direct radiation effects of aerosols make contaminated areas PM2.5 and NOX concentration increase, extinction

coefficient increases, ozone concentration decreases.
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