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Fig. 1 The simulation domain and grid distribution
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Fig.2 The observed and simulated diurnal variation of

temperature at the meteorological tower station
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Fig. 4 Wind and temperature fields near surface at 11:00 and 17:00 on Nov 2

(the background represents air temperature field; the streamlines represents wind field)
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Fig. 6 The simulated vertical velocity fields of the

W-E cross section through the city center
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Numerical simulation of the urban heat island and its

influence on the diffusion of pollutants in Tianjin

Han Sugin"? Meng Dongmei’, Tong Hua’, Li Xiangjin®, Li Yinghua’

1. Collage of information technical Science, Nankai University, Tianjin, 300071, China;

2. Tianjin meteorology institute, Tianjin, 300074; 3.National meteorological center, Beijing, 100081, China

Abstracts: Urban heat island has direct influence on the structure of urban wind field and diffusive trajectory of air pollutants. A

fine-mesh urban boundary layer model was developed by using the surface temperature calculated by energy balance model as lower

boundary condition, and using meso-scale model MMS5 as initial condition and lateral boundary conditions. The detailed structure of

the urban heat island and its influence on the diffusion of air pollutants in autumn was simulated by the model. The results show that

the model are capable of simulate the main features of g urban heat island with reasonable accuracy. The simulated temperature pro-

file and the diurnal variation of temperature are in agreement with the observation results. The simulated three-dimension structure of

temperature field and velocity field reflected that the intensity of the urban heat island is strongest at the ground, and exists a weak

high temperature center at 300 m, while there is no temperature difference between urban and suburb at 500 m height; A weak con-

vergenc exists in and around the high temperature center, which cause the pollutants accumulated in the urban center. The particulate

concentration is low at the ground and high at 150~300 m height. These simulated results are helpful to understand the local climate

and diffusive feature of pollutants over Tianjin area, and to give advice on urban plan.

Key words: urban heat island; pollutants; diffusion; numerical simulation; Tianjin
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