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Numerical simulation of the impacts of the thermal effects of urban canopy
structure on the formation and the intensity of the urban heat island

ZHOU Rong-Weil:2, JIANG Wei-Meil, HE Xiao-Fengl:2

1 Department of Atmospheric Science, Nanjing University, Nanjing 210093, China;2
National Climate Center, Beijing 100081, China
Received 2007-8-14 Revised 2008-2-29 Online 2008-5-17 Accepted

Abstract A single-layer urban canopy model is incorporated into the urban boundary prognostic
model. The simulation results of the model are commonly affected by the urban canopy
structure and the anthropogenic heat flux. The conclusions are drawn by the comparisons
between the simulation results of the traditional slab model, the incorporated model and the
observations of the automatic weather stations: the simulated surface temperature of
incorporated model is better than that of the slab model and in more reasonable agreement
with the observations, especially in the nighttime.

The results of the surface temperature are compared and analyzed between the slab model
and the incorporated model at Baijiazhuang station. The results are as followings: the surface
temperature is descend mostly by 2.5°C at daytime and is ascended mostly by 4.7°C at
nighttime only with the effect of the urban canopy.

The results of the surface energy budgets indicate that the urban canopy model can well
describe the urban canopy surface energy balance relationship, the short wave radiation
trapping effect and the heat storage capability. The daily average net radiation flux is 84.19

W/m2, while it is 43.38 W/m? in the slab model. The maximum heat storage is 278.04 W/m? at

daytime, and the maximum releasing heat storage is 160.35 w/m? at night. The contributions
of canopy structure and the anthropogenic heat flux to the intensity of nocturnal urban heat
island are 70.65% and 29.35%, respectively. So the urban structure plays a fateful role in the
formation of the nocturnal urban heat island.
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