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Abstract To investigate the structure and evolution of urban breeze circulation, WRF V3.9 is
used to simulate a typical urban breeze circulation in a heavy pollution event on July 16, 2016 in
Chengdu city. In addition, the influence of atmospheric pollution on urban breeze circulation is
quantified by a sensitivity test. The results show that from 17 : 00 to 21 : 00, the circulation
develops as the intensity of the heat island increases and reaches the maximum at 19 :00. It is
destroyed at 21 :00 only with weak country wind in the lower layer. At 19 :00, the wind at the

surface converges to the city center and diverges from city to country at 2. 0 km above ground
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level. The horizontal scale of the circulation is about 2~2. 5 times that of the urban scale.

When the aerosol optical depth is reduced. the intensity and scale of urban heat island
circulation decrease, especially at 19 : 00. The possible mechanism is that the reduction of the
aerosol optical depth can change the radiation and energy balance at the surface. Then the net
radiation flux increases, mainly resulting in the increase of the difference in the surface energy
balance between urban and rural areas and the height of the urban boundary layer. However, the
suppression of less stable city atmosphere on urban heat island exceeds the enhancement of
increased city country energy difference on it. Finally, the intensity of the urban heat island is
reduced, and the urban heat island circulation intensity is weakened.

Keywords Basin topography; Urban breeze circulation; Atmospheric pollution; Aerosol optical depth
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Table 2 Parameters of urban heat island circulation . UBCI

along 30. 68°N at 19 : 00

CNTL  AOD  CNTL  AOD UBCI=U,,(u X (WA (o Wy ) s
L km 25 19 28 14 UBCI=V, X (WA AWy 0.
H (AGL)  km 0.7 0.6 1.1 1.1 ’ ’
D km 7 6 14 15 ’ 3
Unmae mes ' 3.30 2.02 3.9 4.0 ’
WAoo mes ' 1,19 0.93 0.98 1.01 ( )
W mes! 0.1 0.23 0.12 0.24 UBCI ’
UBCI m? s 2 4,26 2.34 4. 30 4. 95 ’ (
).
3 19:00 104°E , s
Table 3 Parameters of urban heat island circulation , 19 : 00

along 104°E at 19 : 00

CNTL AOD CNTL AOD

L km 57 16 14 11

H (AGL)  km 0.9 0.7 1.3 1.0
D km 10 11 10 7 6

Ve moes ! 4,41 3.92 2.41 1.21

WA mes ' 113 1.22 0. 80 0.68

W mae mes™t 0,14 0. 14 0. 37 0.40

UBCI m?-+s? 5.60 5.33 2. 81 1.31

(1992)
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