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Numerical Simulation for the Urbanization Effects on

an Extreme Rainfall in Beijing

ZHENG Zuofang GAO Hua LI Qingchun
Institute of Urban Meteorology, CMA, Beijing 100089

Abstract; Based on replacing the original USGS land-use data with a new urban land-use dataset, the 1 km-
gridpoint-interval WRF model and its coupling Urban Canopy Model (UCM) were used to simulate an ex-
treme rainfall event that occurred in Beijing City on 23 June 2011. The result of the sensitivity experiment
more agrees with the reality than the control experiment. Difference in surface energy balance between ur-
ban and rural areas shows that in daytime urban area absorbs more solar radiation for the area exhibits low-
er values of albedo. Due to the lack of vegetation in the urban, which inhibits cooling by evapotranspira-
tion, most part of the incoming energy is partitioned into sensible heat flux to heat the urban region. The
urban expansion reduces natural vegetation cover, and then it can help to decrease ground evaporation and
local water vapor supply, enlarge surface sensible heat flux, deepen PBL height and enhance the mixing of
water vapor. Hence it is not conducive to the occurrence of the rainfall.
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Fig. 1 Observations of the heavy rain process in Beijing on 23—24 June 2011 (unit; mm)

(a) 12 h accumulated precipitation, (b) hourly rainfall in rainstorm center
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(a) USGS data; (b) sensitivity test data based on new fine resolution
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(a) sensitivity experiment, (b) control experiment and (¢) hourly rainfall in rainstorm center
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