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Abstract: In view of the prominent problems in the precipitation and model forecasts of the landfalling ty-
phoons in South China, this paper reviews and analyzes the current researches on the asymmetry of the
precipitation distribution of the landfalling typhoons and the mechanism of the persistent torrential rains in
the later period of typhoons. Relevant scientific issues that need in-depth study and measures of improving
numerical predictions are put forward, in order to provide references for the improvement of the forecast of
heavy rainfall associated with tropical cyclone (TC) landfall in South China. The analysis reveals that the
vertical shear of the ambient field, the boundary of the low-level air mass (such as the boundary of the cold
pool), the intrusion of dry and cold air, mesoscale convective systems (MCSs) and the local topography
are important factors causing the asymmetric distribution of precipitation of the landfalling typhoons in

South China. The occurrence of persistent torrential rains in South China during the late period of landfalling
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typhoons is often related to the increase in summer monsoon activity. The active southwest monsoon tends

to provide favorable conditions for the development of MCSs in torrential rains. Then, MCSs feed back to

the large-scale circulation through latent heat heating, contributing to the maintenance of TC vortex circu-

lation and the southwest monsoon, and cause iterative development of MCSs, resulting in persistent tor-

rential rains. To further improve the forecast of models, it is essential to investigate and evaluate the per-

formance of the current models, carry out in-depth research on the related scientific issues, and then pro-

pose effective improvement plans.

Key words: landfalling typhoon in South China, precipitation asymmetry, persistent torrential rain, forma-

tion mechanism, model forecast
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Fig. 1 Conceptual diagram of the asymmetric

distribution of tropical cyclone (TC)
precipitation caused by VWS in TC core
zone (Quoted from DeHart et al, 2014)
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Fig. 2 (a) Distribution of the frontogenesis functions at 925 hPa 6 hours before Typhoon

Utor landfalling (contour, unit; 0.5 X107 K« m™

'« s 1), potential temperature

gradients (colored, unit; 10 > K« km '), and wind vectors at 925 hPa,

(b) vertical cross-sections of the quasi-balanced forcing (colored, unti: 107" Kem % « s7'),

potential temperature (short dashed line, unit: K), vertical velocity (w. long dashed line, unit; Pa+ s '),

and the wind vectors (w multiplied by a factor of 10) along line across the 700 hPa

maximum w through the TC center based on the ERA-Interim reanalysis

data at 00 UTC 14 August 2013 (Quoted from Meng and Wang, 2016a)
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Meng and Wang (2016b) & %t & X G 457 & b )5
R 2 2% WE UL R ) 23 B 435 2R gk — 2D B X — ()
LN W0 & e i = 05 7 B RN 1 B2 SRS R SR 591
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4 Meng and Wang (2016b) 43 %l Ff ECMWF #y
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HM<<Q1>(Yanai et al, 1973) {5 7K 43 45 L &
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K3 HF ERA-Interim F4rHr % RAY 2013 45 (a)8 A 15 H 12 BF £ 16 H 12 i} 24 h 40 $ 5 5
B <<QI=>W K Vo3 A (SR {HZ  BAL:10° W« m ™ *) Fl 850 hPa -3 Wi (K& KIE A X)) ,
(b)8 H 16 H 00 UTC 850 hPa -5 ¥ PR MM SC L 3l 107 19 B8 i1y 10 A 2 - 45 007 48 125 12 1

CGE(E 2R 7 - gpm) T X3 (KUK B I8, 1K) (Meng and Wang, 2016b)
Fig. 3 (a) Horizontal distributions of the 24 h mean vertically integrated apparent heat source <<Q1>

(contour, unit: 10* W « m ?) and horizontal winds at 850 hPa (vector and colored)

averaged from 12 UTC 15 to 12 UTC 16 August, (b) the nonlinear balanced geopotential height

(contour, unit: gpm) and horizontal wind (vector and colored) at 850 hPa inverted from

the middle to lower tropospheric perturbation potential vorticity related to latent heat release
at 00 UTC 16 August 2013 based on the ERA-Interim reanalysis data (Quoted from Meng and Wang, 2016b)
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