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Abstract The Poyang Lake basin is one of the inland areas in China that are under the most frequent influences of
post-landfall tropical cyclones (TC). The interaction between TC and the underlying surface over this region is
investigated using the TC best track data, surface and sounding observations and global meteorological re-analysis data.
Statistical analysis of the data from 1949-2012 shows that the moving speed of TC reduced once they entered the Poyang
Lake basin and their decaying rate became lower while the associated precipitation increased. Analysis of large-scale
circulation indicates that TC entering Poyang Lake basin were located at the “saddle region” formed between the Pacific
subtropical high and East Asian continental high. The weakened steering flow and reduced vertical shear of horizontal
winds in the “saddle region” are favorable for the slowing of TC movement and decaying rate and precipitation increase.
Several typical TC cases are selected to further examine the condition changes in the underlying surface during periods of

TC influence. It is found that both the top layer soil temperature and lower atmosphere temperature decreased with

Wi HE 2016-02-09; ML HER 2016-05-16

EHEN ET, &, 191 A, BERAdE, FENFHG ST, E-mail: maizi0421@163.com

BIEE  Z=9%, E-mail: liying@camscma.cn

FBUMWE R E SRR R (973 ¥R TiH 2015CB452804, [E K HARBIEILETIH 41175063 41475055, 41275066

Funded by National Basic Research Program of China (973 Program) (Grant 2015CB452804), National Natural Science Foundation of China (Grants
41175063, 41475055, and 41275066)



X A B % 41 3%

386 Chinese Journal of Atmospheric Sciences

Vol. 41

reduced diurnal variations, while the soil water content and air humidity increased obviously due to the rainfall induced

by TC. Relatively large heat storage over the Poyang Lake basin is favorable for the maintaining of TC. The convective

available potential energy (CAPE) decreased significantly over this region under the impact of TC, indicating that TC

triggered the release of CAPE and thus increased rainfall.

Keywords Landfalling tropical cyclone, Poyang Lake, Maintenance, Rainfall increase
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Fig. 1 The tracks of 61 TCs (Tropical Cyclones) passing though Poyang Lake area (red box) during the period of 1949-2012. Green shading shows the
distribution of topography (units: m) and blue shading shows water bodies. Solid dots indicate surface-based observational stations, and red dots indicate

stations for sounding observation
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Fig. 2 Time series of (a) averaged TC central sea level pressure (solid line, units: hPa) and surface maximum wind (dashed line, units: m s '), and (b) TC
moving speed (units: km h™') when TC passed though the Poyang Lake (0 h indicates the time TC entered the area shown by red box in Fig. 1); and the
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Fig. 6 Distributions of 24-h averaged (a, b, c) surface sensible heat fluxes, (d, e, f) latent heat fluxes, and (g, h, i) the total heat fluxes before (left column) and

after (middle column) the four TCs entered the Poyang Lake area (shown by red box), and their differences (right column, middle minus left). Units: J g'
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Fig. 7 Time series of CAPE (Convective Available Potential Energy; units: J kg ') observed at Nanchang, Shaowu, Anqing, and Wuhan sounding stations (red

dots in Fig. 1) under the influences of (a) Rananim, (b) Haitang, (c) Saomai, (d) Fungwong. The periods between blue dashed lines indicate those when the TC

center was located at the Poyang Lake area
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