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Analysis of an autumn Changjiang-Huaihe cyclone
with a northeastward-to-southeastward track

LIU Xueying'”, GAO Shanhong'**
(1. College of Oceanic and Atmospheric Sciences; 2. Key Laboratory of Physical Oceanography, Ministry of Education,
Ocean University of China, Qingdao 266100, China)

Abstract A Changjiang-Huaihe cyclone, which occurred during 5—8 November 2015, is characterized
by its later occurrence, northern location and northeastward-to-southeastward turning track. This cyclone
led to heavy rains for 36 hours over Shandong Peninsula with maximum cumulative precipitation near 50
mm. Synoptic analysis of the cyclone is carried out in this study using the Final Analysis Data of Global
Forecast System ( FNL). It is revealed that the western Pacific subtropical high ( WPSH) , which is
abnormally stronger and northern located, accounts for the cyclone’s late occurrence and northern
location, and that the anomalies of the WPSH are closely related to the strong El Nino event in 2015. To
reveal the mechanism of the northeastward-to-southeastward track turning, a series of numerical
experiments were conducted using the WRF ( Weather Research and Forecasting) model. It is found that .

1) High sea surface temperature (SST) of the Yellow Sea (YS) is favorite for upward transportation of
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water vapor flux, which enhances the cumulus convections, and intensifies cyclone by latent heat release.

The southwesterly steering flow has little influence on the track of the intensified cyclone, which keep

moving northward and turns southward midway. 2) Another important factor contributing to the track

turning is the existence of the energy front over the YS, which is generated by the large SST gradient
(SST in the southern YS is about 4 degrees higher than that in the northern YS). In addition, the north

winds in the low and middle troposphere and the withdrawing of the WPSH also help the cyclone turn

southward.
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Monthly occurrence numbers of Changjiang-Huaihe

cyclone from 1961 to 2009 (from Wei J S et al.!?)

Ay AR B/ %
1A 35 4.9
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Fig.2 Observed ( dashed line) and simulated ( Exp-CTRL,
solid line) tracks of the studied cyclone, and sea
surface temperatures ( color shaded,units; °C)
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Fig.4 Observed track (thick line with solid circle) of the
studied cyclone, north border of the western Pacific
subtropical high (units: gpm) on 6—7 (black solid
lines) and 7—8 (blue solid lines) November 2015,
and the mean position of the north border of WPSH in

November ( dashed lines). The arrows indicate the
WPSH’s southward withdrawing
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Table 2 WRF modeling design

AR
[X 3 5 3 T3
D1 D2

X R E : Lambert B8 (H0 5 : 123°E,35°N)
XI5 o B 198x 147 % 8L 373%220

IKF43 BEHE 30 km K43 PR 10 km

T H PR 44n B

SUL S yES YSU J7% (Hong et al.['%))

Betts-Miller-Janjic ES

B % . .
(Betts and Miller "7/ ]anjic[ )

[ECEEWIES Lin 5% (Lin et al [ )
L AES RRTMG K )5 % (lacono et al.[?*))
Il Tl Noah [ifi 452 ( Chen and Dudhia?!'))
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Table 3  List of the numerical experiments
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OISR R B S T 5 e B
700 hPa B¥ 500 hPa %5 & [ A4 7 ) Rk —2,
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Fig.6 Exp-CTRL simulated and observed cyclone central pressures (a) and tracks (b)
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Table 4 Periods of cyclone residing in the Yellow Sea and influencing Shandong Peninsula and its resulting maximum cumulative

precipitation for the numerical experiments
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2 Exp-SST+ 18 6 H 08 If—6 H 20 Af(12) 90
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Fig.7 Simulated cyclone central pressures(a) and tracks(b) by the numerical experiments
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