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Numerical simulation of urban heat island and local circulation character—
istics under complex terrain conditions
SUN Yong' WANG Yongwei' GAO Yanghua® WANG Kefei' HE Zeneng® DU Qin° CHEN Zhi-

.2
jun

'Yale-NUIST Center on Atmospheric Environment Nanjing University of Information Science & Technology Nanjing 210044 China;
2 Chongging Institute of Meteorological Sciences Chongging 401147 China

Using WRF model coupled with multilayer urban canopy scheme BEP(Building Environment Parameteriza—
tion) and BEM (Building Energy Model) scheme a simulation was conducted to explore characteristics and cau—
ses of Chongqing urban heat island and impact of local circulation on it. There were two simulation cases conduc—
ted one was URBAN case that utilized real Chongqing land use data another was NOURBAN case that replaced
urban category with crop in order to understand impact of urban on Chongqing heat island. Results show that:
(1) WRF model produces good results compared to observed 2 m air temperature. Errors mainly occur at noon
temperature peak and morning temperature valley which are caused by the characteristics of urban land use and
unreal building parameters. (2) BEP+BEM scheme can simulate well spatial and temporal features of urban heat
island in Chongqing. Spatial distribution of temperature in Chongqing is influenced by topography and urban un—
derlying surface. When closer to the city greater temperature is affected by the urbanization and higher tempera—
ture locates at low elevation. (3) Urban 3D surface leads to trap effect in urban surface albedo (Total reflectivity
of urban surface is low) and the urban upward shortwave radiation is less than about 20 in suburbs. Sensible heat
is a major factor in urban energy balance however latent heat in suburbs. The larger urban surface heat storage
and the waste heat of air-conditioner released to the atmosphere at night are important reasons for urban heat is—
land conformation. (4) The background wind field is mainly southeast wind in the simulated area. The wind
speed is higher in mountain area and lower in urban area which reflects the aerodynamic effects of dense urban
buildings on the low-evel atmospheric flow field as well as the characteristics of valley wind circulation over
complex valley terrain. There are high mountains in the western and southeastern sides of the city which block
the outflow from the city let the background wind to climb or circle around the mountains and contribute to the

enhancement of urban heat island.
urban heat island ; WRF model ; urban canopy scheme
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