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Abstract: Using mesoscale numerical prediction model WRF combined with dataset from automatic weather
stations, focused on a local convective precipitation process which occurred in and near Tianjin urban area,
this paper conducts numerical simulations and sensitivity test to investigate the impact of urban environ-
ments (surface features, urban air pollution) on the convective precipitation. The results show that the
heat island circulation caused by urban surface changed the position and intensity of convergence line after
superimposing sea breeze circulation, which directly affected occurrence and falling area of convective pre-
cipitation. Once convection develops, the air pollution over cities can affect the intensity and rainfall. The

sensitivity test shows that the increase of aerosol concentration makes the regional average precipitation
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increased by about 25%. The increase of precipitation is related to the formation of more liquid water in

convective clouds. The enhancement effect of aerosol is mainly manifested in enhancing the content of liquid

water and ice phase substances in convective clouds. The increased liquid water is transported to a higher

level by strong updraft and froze to form ice crystals. The increased latent heat release during this process

can also enhance the ascending motion and eventually lead to the increase of total precipitation on the surface. In

this experiment, the increase of aerosol concentration can increase the latent heating rate by 110 K« h™',
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Fig. 2

Isobaric circulation at 14:00 BT 16 August 2010

(a) 500 hPa (contour line, unit; dagpm; shaded areas: lift index) ,

(b) 850 hPa (contour line, unit; dagpm; shaded areas: convective available potential energy)
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Fig. 3

Meteorological elements from automatic weather station on 16 August 2010

(a) wind filed, temperature filed (shaded) at 13.00 BT,
(b) wind filed. radar echo reflectivity (shaded) at 16.00 BT
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Fig. 4 The 6 h accumulated precipitation during 14:00—20:00 BT 16 August 2010 simulated in different experiments
(a) observation, (b) Urban-C (Rectangular area is the main convection zone defined in the paper) ,

(c¢) Urban-P, (d) NoUrban-C, (e) NoUrban-P



w7 AT T T B — UG M B KRR ) B LT 52 931

~ AL
6 ® TR

34
33.5
33

2 mi g%/ C

o N
A/ TN T AN YD

08 09 10 11 12 13 14 15 16 17 18 19 20
[kl /BT

15 2010 4 8 J 16 H (a) 16 I My K37 A B 37 (9152 F1 (b)Y 18] 5a i AVB P g 10 m XUH ¥ 31 Al
2 m i ¥ 22 9 Urban-C R B0 A5 1000 T 2 32 3
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and B in Fig. 5a and temperature difference between A and B at 2 m on 16 August 2010
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