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Tab.1 Parameter changes of typhoon ""Mekkhala' in three stages
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Analysis on the causes of rapid intensification of typhoon
"Mekkhala' (2006) in nearshore waters

CHEN Jinpeng***, HUANG Yidan?®, CHENG Jingjing?®, LIN Hui**, ZHUANG Yibin**
(1. Fujian Key Laboratory of Severe Weather, Fuzhou 350001 China; 2. Zhangzhou Meteorological Bureau, Zhangzhou 363000 China; 3. Fujian Key
Laboratory of Date Science and Statistics, Zhangzhou 363000 China)

Abstract: Based on the NCEP GDAS/FNL reanalysis data and CMA tropical cyclone track data, this paper
analyzes the cause of rapid intensification of typhoon "Mekkhala" (2006) in nearshore waters from the
perspective of circulation patterns, environmental conditions and topographic effects, and diagnoses the evolution
features of moist potential vorticity (MPV) before and after the intensification. The results show that the South
Asia high and West Pacific subtropical high play an important role in the rapid intensification of typhoon
"Mekkhala”. The stable South Asia high provides a favorable upper-level outflow, and the westward extended and
intensified West Pacific subtropical high lead typhoon "Mekkhala" to move northward quickly and to move
westward in the later stage, which is favorable for increasing the pressure gradient force and maintaining the
water vapor transport. The southwest monsoon and cross-equatorial flow bring abundant vapor and energy to
typhoon "Mekkhala". The water vapor channel of typhoon "Mekkhala" is mainly located in the east side, while
the strong water vapor convergence is concentrated on the south side. The vapor transport and convergence is
strengthened after typhoon "Mekkhala" entering the Taiwan Strait. The weak vertical wind shear and warmer sea
surface is favorable for the development of typhoon "Mekkhala", and the narrow pipe effect of the Taiwan Strait
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is also unneglectable in its enhancement. In terms of the barotropic term of the moist potential vorticity, the lower
layer of typhoon "Mekkhala" is dominated by negative areas before strengthening, and is gradually replaced by
positive areas after it is mature reflecting the evolution characteristics of its warm core structure. The baroclinic
term of the moist potential vorticity varies relatively more complicated with the main trend of overall
strengthened baroclinicity and more intensified gradient variation. Moreover, the distribution of the baroclinic
term of the moist potential vorticity above 700 hPa changes from positive to the east and negative to the west to
positive to the north and negative to the south.

Key words: typhoon "Mekkhala"; rapid intensification; subtropical high; narrow pipe effect; moist potential
vorticity



