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Effects of Topography and Urban Heat to a
Meso-8 Torrential Rain in Beijing Area

WU Qingmei YANG Bo WANG Guorong HE Na

Beijing Meteorological Observatory, Beijing 100089

Abstract: The west and north parts of Beijing area are mountainous and the urban heat island effect is obvi-
ous in Beijing area, these may influence the distribution and intensity of the rainfall. Using the intensified
observation and analysis data including wind profile data, temperature elements of surface automatic
weather stations (AWS), the wind distribution and vertical divergence of Variational Doppler Radar Anal-
ysis System (VDRAS ), the effects of topography and urban heat island on a meso-f torrential rain in Bei-
jing area are studied in the afternoon on July 9, 2010. Result shows: (1) When the wind is toward the
mountain, the rainfall gets stronger at the windward slope; (2) The urban heat effect is obvious before the
rainfall begins, the convergence at low levels because of the effect is about 1000 m high, and at the same
time the temperature gradient caused by the urban heat effect can cause vertical wind shear, so that both
the convergence of low level and the vertical wind shear can lead to the grow and development of the con-
vective system; (3) Once strong convective precipitation begins on the windward slope, the positive feed-
back between rainfall intensity and southeast wind velocity appears, and the process is an essential condi-
tion to form meso-f scale torrential rain.
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Fig.1 (a) Accumulated precipitations of AWS from 1700 to 23:00 BT 9 July 2010 (unit; mm),

(b) 500 hPa geopotential height (unit: dagpm) and vorticity (unit: 107" s™') fields

(solid line: height, black shaded: vorticity)
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Fig. 2 The base reflectivity at 1. 5° elevation during 15:18—19:48 BT

9 July 2010 detected by Guanxiangtai radar
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Fig. 3 (a) The terrain of Beijing

(Triangle represents Yanqing profile radar position,
star represents Haidian profile radar position and storm center,
solid line is the rainfall edge more than 3 mm, circles stand
for Beijing urban areas) ,
(b) Accumulated precipitations of AWS from
19:00 to 20:00 BT 9 July 2010 (unit; mm)
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Fig.4 (a) and (b) are the AWS temperature contours and temperature (unit: C) of 16:00
and 17:00 BT, (¢) AWS wind and temperature at 17:05 BT (unit: ‘C), (d) VDRAS stream

field at 187.5 m height at 17:05 BT, (e) and ({) are the VDRAS divergence field

(unit; —107° s ') at 187.5 and 1312.5 m height

(Stars stand for the storm centre)
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Fig. 5

(a) and (b) are the wind profile from 16:00 to 23:00 BT at Yanqing and Haidian,

(¢) rainfall (unit; mm) and southeast wind speed (unit: m * s~ ') from 15:00 BT 9 July to 08:00 BT

10 July 2010, (d) AWS temperature contours and temperature (unit; C) at 21;00 BT

(Star stands for the storm centre)
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