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Fig. 1 The diurnal variation of urban albedo observed at
the 280 m height of the iron tower of Institute of
Atmospheric Physics on 20 October 2004 (LST, Beijing)
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Fig. 3 The diurnal variation of the observed
intensity of UHI in Beijing during the period from
00:00 UTC 6 to 00:00 UTC 8 October 2004
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Fig.5 Observed and simulated hourly atmospheric temperature variations for urban Haidian station (a),

and rural Huairou station (b)
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IMPACTS OF URBAN ALBEDO CHANGE ON URBAN HEAT ISLAND IN BELJING
——A CASE STUDY

Jiang Xiaoyan Zhang Chaolin Gao Hua Miao Shiguang

Institute o f Urban Meteorology ., China Meteorological Administration . Beijing 100089
Abstract

With the rapid development and expansion of city, the physical characteristics(such as surface albedo
and so on)and property of the urban underlying surfaceare undergoing substantially changes, which signifi-
cantly impact the atmosphere and environment, for example urban heat island (UHI) effect. By utilizing
the new-generation numerical GRAPES-meso model developed by Chinese Academy of Meteorological Sci-
ence, two 24 hours numerical experiment schemes were designed and performed to investigate the impact
of urban albedo change on a typical UHI event over the Beijing metropolitan area during a serious air pollu-
tion process on 6 —38, October 2004. The control experiment was numerically integrated with the default
model albedo value of 0. 18 for the urban landuse, but the sensitive experiment was conducted with a smal-
ler urban albedo value of 0. 15, which is based on the actual value observed at the 280 m high iron tower of
Institute of Atmospheric Physics, Chinese Academy of Science. After comparing the results of the two nu-
merical experiments with 1-km fine horizontal resolution, the following major conclusions are summarized :
Either in urban area or rural area, the diurnal variation of near-surface atmospheric temperature is success-
ful simulated for the selected UHI event (6 —8 October 2004) by the GRAPES-meso model. The change in
urban albedo has significant impact on the evolution of UHI, and a reduction of 0. 03 in urban albedo would
increase the intensity of UHI by about 0.8 C, thus yielding a more reasonable intensity of UHI relative to
the actually observed value. This indicates that the reduction in urban albedio resulted from urban expan-
sion is favor to the enhancement of UHI. In addition, under the condition of a reduced albedo for urban
landuse, the long wave radiation flux is larger in urban center than that in the surrounding suburban areas,
which further contributes to the development of UHI. More over, the simulated near-surface wind fields
also suggest that the decrease in urban albedo could increase the wind convergence in the urban area, thus
favorable to the enhancement of the air pollution process over the urban area of Beijing.

Key words: Urban heat island, Surface albedo, Land surface process, Radiation flux.



