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Tab. 1 Statistical characteristics of tropical cyclone intensity rapid change over the South China Sea
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Fig. 1

Sites and frequency of tropical cyclones rapidly intensifying to upper level over the South China Sea during

1949-2017, and distribution of sea surface temperature composite anomaly in 2017 (f)
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a—e represents tropical depression, tropical storm, strong tropical storm, typhoon, strong typhoon, super typhoon, respectively
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Fig. 2 Distribution of rapid change probability of tropical cyc-

lones intensity and its sustain time with different intensities
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Tab. 2 Statistical characteristics of tropical cyclone sharp turning over the South China Sea
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Tl 1 %
xR ] i) B[4 i s A i Fi¥r
So<t n)<30° 6.07 2.54 48.65 16.65 31.90 42.01 38.63 39.08
30°<f 1] <60° 1.71 1.28 5.89 4.82 5.60 8.10 7.75 6.95
60°<}%11<90° 0.72 0.53 0.92 1.10 1.25 2.03 1.85 1.69
H1n) =90° 1.43 0.60 1.04 0.74 1.29 2.52 2.93 1.12
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Fig. 3  Sites and frequencies of tropical cyclones sharp turning over the South China Sea during 1949-2017
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a—e represents tropical depression, tropical storm, strong tropical storm, typhoon, strong typhoon, and super typhoon, respectively
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Analysis of rapid changes of tropical cyclones over the South China
Sea for 1949-2017

Liao Fei', Li Wenting?, Zhang Ziran®, SuRan', Qi Yanbin®*’

(1. Guangzhou Meteorological Observatory, Guangzhou 511430, China; 2. School of Economics and Management, University of Chinese
Academy of Sciences, Beijing 100190, China; 3. Qingyuan Meteorological Service, Qingyuan 511515, China; 4. Joint Open Laboratory for
Weather Modification of China Meteorological Administration/People’s Government of Jilin Province, Changchun 130062, China; 5. Jilin
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Abstract: The statistical characteristics of rapid changes of different grade tropical cyclone intensity and path in
the South China Sea are analyzed by the best track data set of tropical cyclones for 69 years from 1949 to 2017 com-
piled by Shanghai Typhoon Institute of China Meteorological Administrator. The results show that: (1) The change
from a severe tropical storm to a typhoon, and from a typhoon to a severe typhoon, are the most frequent events of
rapid intensity changes. Most tropical cyclones experience intensity change no more than twice. However, most of
the rapid intensifying tropical cyclones occur mainly outside the South China Sea in the western Pacific, and the
probability of rapid intensifying over the South China Sea is only 9.8%. (2) The duration of intensity maintenance
has an important effect on rapid intensity changes for different grade tropical cyclones. It is the highest rapid
change stage during the first 24 hours. Rapid intensity change to typhoon or above grade is easily to occur when the
decreasing velocity of central pressure exceeds —12.0 hPa/(6 h). Moreover, the rapid intensifying of tropical cyc-
lones is easily to occur in areas with high sea surface temperature. (3) The deflection of the tropical cyclone path in
the South China Sea is mainly in the westbound path, in which the deflection of 5°-30° is the most common, ac-
counting for 48.65% of the total number of tropical cyclones. However, According to the defined path mutation cri-
terion, the probability of path sharp turning is only 15.13%. With the increase of tropical cyclone intensity, the fre-
quency of path sharp turning in the South China Sea decreases rapidly, and the path sharp turning occurs mainly in
the coastal area and the east-central region of the South China Sea. This work further refines and enriches the under-

standing of the intensity and path rapid changes of tropical cyclones in the South China Sea.

Key words: tropical cyclones; intensity; path; rapid change; the South China Sea



