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Table 1 Statistical characteristics of the rapid intensification of tropical cyclones
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Fig. 1 Frequency of sea surface temperature when tropical cyclones are rapidly intensifying to upper level in summer (a) and autumn (b),

and the distribution of sea surface temperature and translation speed in autumn when typhoons intensify rapidly to severe typhoons (c)
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Fig. 6 The relationship between the horizontal spatial gradient of sea surface temperature and occurrence frequency when tropical cyc-

lones are rapidly intensifying to upper level in summer (a) and autumn (b)
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An analysis of tropical cyclones rapid intensification and the statistical char-
acteristics of sea surface temperature distribution

Xiao Tingl’ 3. Liao Fei!, Fu Guiwen?, Gao Xiaorongl‘3

(1. Guangzhou Meteorological Observatory, Guangzhou 511430, China; 2. Gaoming District Bureau of Meteorology, Foshan 528500,
China; 3. Guangzhou Institute of Tropical and Marine Meteorology, China Meteorological Administration/Guangdong Provincial Key
Laboratory of Regional Numerical Weather Prediction, Guangzhou 510640, China)

Abstract: To better understand the influence of sea surface temperature (SST) on tropical cyclones rapidly intensi-
fying, the characteristics of rapid changes in sea surface temperature and intensity of tropical cyclones in the west-
ern North Pacific during 1979—-2019 were statistically analyzed using the tropical cyclones best track data com-
piled by the Shanghai Typhoon Research Institute of the China Meteorological Administration and the sea surface
temperature data provided by European Centre for Medium-Range Weather Forecasts. The results indicate the fol-
lowing: (1) About 90% of the rapid intensification of tropical cyclones occurred in summer and autumn, accounting
for 32.8% and 56.4% of the total number of rapid intensification respectively. Most tropical cyclones are domin-
ated by rapid intensification across one intensity level, rapid intensification from a severe tropical storm to a
typhoon and rapid intensification from a typhoon to a severe typhoon are the two conditions that occur more fre-
quently. (2) The SST conditions greater than 28°C in summer and 27.5°C in autumn are conducive to the rapid in-
tensification of tropical cyclones. Lower intensity of tropical cyclones require higher SST (> 29°C) for rapid intensi-
fication. The faster translation speed of tropical cyclones is conducive to maintaining high SST environment at its
center. (3) When the time variation of SST is within £0.2°C/(6 h), the horizontal spatial gradient is less than
0.4°C/(°), which is the favorable condition for the rapid intensification of tropical cyclone; the stronger the tropical
cyclone is, the more stable the SST environment is needed. (4) When tropical cyclone is a severe tropical storm or
above, it is better to judge whether rapid intensification occurs by using only the SST conditions. This work quanti-
fies the SST environment conducive to tropical cyclone intensification and provides a technical reference for quant-

itative prediction of tropical cyclone intensity evolution based on SST.

Key words: tropical cyclones; sea surface temperature; rapid intensification
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