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Abstract The characteristics of the meridional movement of western Pacific subtropical high (WPSH) ridge lines at
different pressure levels under the influence of a single tropical cyclone (TC), i.e., Megi, and its possible mechanisms are
analyzed by conducting sensitivity experiments with WRF. The results show that the WPSH ridge lines shift southward

under the influence of TC Megi. Moreover, the higher the ridge lines are, the more southward they move. The possible
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mechanisms are that the shift of WPSH ridge lines is directly affected by the zonal wind anomalies in its vicinity, and the

zonal wind and temperature gradient anomalies near the ridge lines caused by TC Megi generally satisfy the thermal wind

relationship. Therefore, under the influence of the temperature gradient anomalies near the ridge line caused by TC Megi,

the zonal wind anomalies will change with altitude, which will affect the vertical distribution of WPSH ridge lines. In

addition, the diagnostic analysis results of the temperature tendency equation show that the different physical processes

near the ridge, which are stimulated by TC activities, exhibit quite different temporal and spatial distributions. Moreover,

the horizontal advection and nonadiabatic heating anomalies caused by TC Megi mainly lead to the abnormal increase of

atmospheric temperature. Meanwhile, the vertical transport anomalies mainly lead to the abnormal decrease of

atmospheric temperature. Therefore, the thermal effect of TC activities plays an important role in the process of changing

the vertical distribution of WPSH ridge lines.

Keywords Tropical cyclone, Western Pacific subtropical high, Vertical structure, Numerical experiment
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Fig. 1 Model domain (sector) and the observed (dots) and simulated
(circles) tracks of tropical cyclone (TC) Megi at 6 h interval from 0000
UTC October 16 to 0000 UTC October 22, 2010. Region A enclosed
with black solid lines represents area near the center of western Pacific

subtropical high (WPSH)
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Fig. 2 Initial fields of 500 hPa geopotential height from experiments (a) Megi-sim and (b) Megi-rem, as well as (c) initial fields of 500 hPa

geopotential height differences between Megi-sim and Megi-rem (units: dagpm)
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Table 1 Simulated latitudes of the western Pacific
subtropical high ridge line and the ridge line latitude
differences at different pressure levels averaged over 0000
UTC October 16 to 0000 UTC October 22 2010

Megi-simiRIEHHL  Megi-remi{IGHHIL BT

BETHLE BLTHLE  4EEE
300 hPa 26.29°N 26.72°N -0.43°
400 hPa 27.13°N 27.60°N -0.47°
500 hPa 28.01°N 28.36°N -0.35°
600 hPa 29.03°N 29.37°N -0.34°
700 hPa 30.30°N 30.53°N -0.23°
800 hPa 31.62°N 31.92°N -0.30°
2] 28.73°N 29.08°N -0.35°
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the WPSH ridge lines in Megi-sim (bold red line) and Megi-rem (bold black line) at 0600 UTC 20 October, 2010. (a—f) 300-800 hPa pressure levels
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Pafl), and (c) temperature meridional gradient anomalies (units: 10°K
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Fig. 7 Height-time cross sections of the area-averaged (a) HA, (b) VT, (c¢) DH, and (d) HT+VT+DH anomalies near the center of WPSH (region A)
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