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Effect of Indian Ocean SSTA on typhoon in western North Pacific
and its mechanism

DENG Mengke', TIAN Pengfei' , YANG Huadong®, YANG Mengxi', CAI Najia'

(1. Taizhou Meteorological Bureaw, Taizhou 225300, China; 2. Key Laboratory of Transportation Meteorology, CMA,
Nanjing 210000, China)

Abstract Based on the NCEP/NCAR reanalysis data of monthly mean geopotential height, wind,
vorticity, and vertical velocity, NOAA reconstructed sea surface temperature ( SST) of the Indian Ocean,
and the best track dataset from Joint Typhoon Warning Center (JTWC) at a 6-h interval from 1979 to
2018, the relationship between the Indian Ocean SST in the preceding spring and the concurrent summer
and the summer typhoons over western North Pacific is investigated using synthetic analysis. The results
are shown below. 1) The Indian Ocean sea surface temperature anomaly ( SSTA) in the preceding
summer, especially when the key region is located at the Indian Ocean north of the equator and the
southwest Indian Ocean, has significant effects on typhoons over western North Pacific. In the years of
abnormally high SST in spring over the Indian Ocean, in the later summer, the meridional vertical

circulation between 110°E and 180°E shows abnormal downdraft, corresponding to the circulation of low-

W F5 H H#A:2020-07-22; &1T H #5:2020-10-29
HETE 55 F LR R R (973 1) (2015CB452803) 5 [615¢ [ SR BHEIE 401 H (41730961 ,41675051)
EISEE BB, B0, TR, BT 16 W%, 524579109@ qq.com,



S 3T A5« B RE VTR IR S X P AU R 65 XA S S AL T2 61

level wind divergence and upper-level wind convergence, which stops the upward transport of low-level

water vapor. In addition, due to the abnormally less water vapor in the middle troposphere and abnormally

larger vertical shear of zonal wind, the summer typhoons over western North Pacific present characteristics

of lower frequency and weaker intensity. A reverse situation is indicated in the abnormally cold years. 2)

In the abnormally warm years of spring over the Indian Ocean, the western North Pacific subtropical high

is strengthened and extends westward; while in the abnormally cold years, the western North Pacific

subtropical high is weakened and goes eastward in the later summer, which is another probable reason for

the changes of summer typhoons over western North Pacific.
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Table 1  Correlation coefficient of each coupling mode
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Fig.1 Spatial distribution of correlation coefficient between

global sea surface temperature anomaly (SSTA) and
typhoon over western North Pacific (a. global SSTA
in spring and typhoon frequency over western North
Pacific in summer, b. global SSTA in spring and
typhoon ACE ( accumulated cyclone energy) over
western North Pacific in summer; color scale for the
correlation coefficient between SSTA and typhoon)
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Fig.2  Spring SSTA of the key region over the Indian
Ocean and summer typhoon frequency over

western North Pacific (a) and ACE (b)
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Fig.3 Mean meridional deviation circulation between 110°E and 180°E in summer of years of SSTA over the Indian Ocean in spring

(a/b. mean meridional deviation circulation between 110°E and 180°E in later summer of years of abnormally warm/cold

spring over the Indian Ocean)
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Fig.4 Wind anomaly in later summer of years of SSTA in spring over the Indian Ocean (a/b. wind anomaly at 700/200 hPa in

abnormally warm years, ¢/d. wind anomaly at 700/200 hPa in abnormally cold years; units; m + s™")
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