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Observational Analysis of the Fine-scale Vertical Structure of Localized
Heavy Precipitation Associated with Typhoon “Merbok”

GU Xinrui', LUO Yali®, XIAO Tiangui', WU Chong®, ZHENG Dong’

(1. College of Atmosphere Science,Chengdu University of Information Technology , Chengdu 610225, China ;2. Chinese Academy of Me-
teorological Sciences,Beijing 100081 , China)

Abstract ; In order to study the cloud microphysical characteristics of heavy precipitation in the Pearl River Delta region,
the Guangzhou dual-polarization radar ( dual-POL) observations, precipitation data from automatic weather stations
(AWSs), lightning pulse discharge events data obtained by the Guangzhou Low-frequency E-field Detection Array
(LFEDA), and ERAS reanalysis data were used to analyze the fine-scale vertical structure of three localized short-term
heavy rainfall regions (A,B,C) in the Pearl River Delta under the influence of Typhoon “Merbok” on June 12-13,
2017. Major findings are as follows. The heavy rainfall in the inland A and B, respectively, are produced by the north-
ern and middle portions of a fast moving, northeast-southwest oriented mesoscale rainband, and in the coastal C by a
quasi-stationary circular convective element. Below the melting layer (at approximately 5 km height) , Z,; and K, in
the three regions gradually increase toward the ground, indicating active warm rain processes. Meanwhile, the strong re-
flectivities (> 40 dBZ) extend up to about 9 km, with graupel accounting for more than 40% of the hydrometeor area at
4.5-7 km and lightning mostly at 5-13 km height in the three regions, indicating significant contribution of ice-and
mixed-phase microphysical processes to the heavy rainfall production. Compared to A and B, precipitation in C has the
modes of Z,; below the melting layer at higher values, larger extreme rainfall accumulation, more occurrences of both
large raindrops and high liquid water content. The lightning pulse discharge event frequency in C peaks at about 10—
11 km, which is higher than those of A and B (8-9 km). Such differences are attributed to more abundant moisture,
lower lifting condensation level and level of free convection in C, and also related to the circular shape and quasi-station-
ary feature of the convective element in C.

Keywords : atmospheric science; mesoscale meteorology; heavy precipitation; dual-polarization radar; the Pearl River

Delta; warm rain process; ice phase process



