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Fig.2 The yearly changes of urbanization development index in Taiyuan during 1981 —-2016
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Influence of Urbanization on the Change of Rainstorm in Taiyuan

ZHAO Caiping, ZHOU Jinhong, LI Zhaoqi, LI Yanhong

( Taiyuan Meteorological Bureau of Shanxi Province, Taiyuan 030082, China)

Abstract: The relationship between urbanization and spatial — temporal distribution of rainstorms, and effect of urbanization on variation
characteristics of heavy rain in Taiyuan were studied based on urbanization factors and precipitation data of 7 national meteorological
stations in Taiyuan from 1981 to 2016, and temperature, precipitation data of 59 regional meteorological stations in Taiyuan during
2008 —2015. The results are as follows: (1) There was obvious local and inter — decadal characteristics of heavy rain in Taiyuan in re-
cent 36 years. Rainstorm days at single station in Taiyuan accounted for 61. 4 percent of total rainstorm days. The number of local rain-
storms increased rapidly in the 1990s compared with the 1980s. While after the mid of 1990s, the regional rainstorm days increased
rapidly, and the scope expanded. During 1980 —2010, rainstorm days in urban were more than those in counties, precipitation time
was more concentrated, and there was obvious difference of heavy rainfall between the western and eastern in urban areas. (2) There
was obviously positive correlation between each development index of urbanization and short term rainstorm, while urban population
growth and expansion of space made rainstorms increase dramatically. (3) Urbanization made city center become apparently heat is-
land, and increased temperature gradient between city and county area. The existence of urban heat island made the atmospheric strati-
fication more unstable in central urban than that in other areas. Meso — scale thermal low pressure or boundary layer convergence line
generated by thermal forcing were in favor of triggering convection. So it was easy to produce short — term rainstorm and heavy rainfall.
Moreover, under the synoptic scale background, the mean turbulence field of the heat island made average thermodynamic stability of
boundary layer decrease in the east, while increase in the west of Taiyuan, which was interacted with easterly winds ( prevailing wind).
The topographic structure surrounded by mountains on three sides in Taiyuan made the temperature gradient between city and mountain
area increase, and enhance rain intensity in the eastern part of the city area, and more prone to short term rainstorms. The effect of ur-
ban friction make the probability of heavy rain increase by prolonging stay time of weather systems in urban area.

Key words: urbanization; rainstorm; change; influence
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The Circulation Classification and Characteristics of
Heavy Rainfall in Gannan Plateau

WANG Chengfu', XIE Rui’, JI Zhejun', AO Zejian',
LUO Wangjun', CHEN Yang', WEI Juanjuan', JIN Manhui'

(1. Gannan Meteorological Bureau of Gansu Province, Hezuo 747000, Gansu, China;
2. Tianshui Meteorological Bureau of Gansu Province, Tianshui 741000, Gansu, China)

Abstract ; Total 53 heavy rainfall events were identified by historical hourly precipitation from 181 regional stations and automatic mete-
orological stations over Ganan Plateau during 2013 —2016. Corresponding synoptic characteristics were analyzed and extracted from the
satellite imagery, radar observation and historical weather data. The results show that heavy rainfall always occurred during the rainy
season, especially in July and August. The synoptic situations of heavy rainfall were mainly divided into five patterns including west
wind trough, subtropical high — pressure borderline, strong shear in low vortex, wind shear between two high systems and wind shear in
high systems, but the westerly trough was dominant. The emphasis of the prediction procedure of heavy rainfall was different among
these five synoptic conditions. Under the situation of westerly trough, contribution of large — scale environment played an important
role. The precipitation could last long time with weak intensity (less than 15 mm -+ h™"). However, forecast about subtropical high —
pressure borderline, strong shear in low vortex, wind shear between two high systems should be focused on the prediction of short —
term heavy precipitation over the plateau. The real — time observation of short — term heavy rainfall could provide an important basis for
the prediction of these three types of extreme rain events.

Key words: Gannan plateau; heavy rainfall; conceptual model; satellite imagery; radar



