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Abstract Most tropical cyclones weaken over the offshore of China, while a few tropical cyclones intensify rapidly.
The extreme weather events would arise from those rapidly intensified tropical cyclones, even much more serious
damage would happen. In order to investigate the differential physical mechanism of two categories of tropical cy-
clones, the 55-year data sets, the Typhoon Year Books and the Tropical Cyclone Year Books (1949~ 2003) pub-
lished by China Meteorological Press have been used to give the abrupt intensity change standard of the tropical cy-
clone and NCEP/NCAR reanalyses with horizontal resolution of 1°X1° and vertical resolution of 11 layers have been
used to investigate the environmental flows of two sets of composite tropical cyclone (TC) composed of 5 tropical
cyclones respectively, whose intensity changes rapidly over the offshore of China. According to the mathematical
meaning of average value and standard deviation, the rapid intensification, slow intensification, stable, slow deca-
ying and rapid decaying of tropical cyclone intensity are defined. If 12 h variation of the maximum wind velocity a-
round TC center (AV) is greater than 7. 91 m/s, the TC sample is called a rapid intensification case and if AV is less
than —12. 97 m/s, it is called a rapid decaying case. The study shows that the intensity change of TC is inversely
proportional to that of the South Asia high and the subtropical high, the South Asia high and the subtropical high

decay in the TC rapid intensification stage. The intensity changes of TC in environmental vertical wind shear are in-

RS EHE 2006 - 04 - 28, 2006 - 09 - 07 W& EHS
BEE EZRARRFES I E 40205008, 40575018, HEA L RS 5AEE T CCSF2007-13
EEEN TE&, B, 196844, 1, i, FENFHGEIEN 5. E-mail: yuyb@cma. gov. cn



TRARAF TR U SR 278 (9 T FL A A R AR S0

. 5 YU Yu-Bin et al. The Vertical Structure Characteristics Analysis on Abrupt Intensity Change of . ..

877

vestigated in this study using the NCEP/NCAR reanalyses. Typically a critical wind shear value (absolute value)
less than 10 m/s favors TC rapid intensification over the offshore of the South China Sea. Shear value greater than
12 m/s is associated with TC rapid weakening. There appears to be a time lag between the change of vertical wind
shear and the TC intensity rapid change, typically between 18 and 36 h. There exists a vertical wind shear band,
whose value between —6 m/s and 6 m/s. In the rapid intensification time, the largest longitudinal gradient of the
vertical wind shear band is in the vicinity of the TC center. Furthermore, the shear values averaged over the 6°X6°,
10°X10°, 20°X20° and 40°X40° (latitude X longitude) square regions, centered at the TC center, are also calculat-
ed to analyse the impact of wind shear on the TC intensity change. It shows that the absolute shear value less than
5 m/s in the vicinity of the TC center is the necessary condition of TC rapid intensification over the offshore of the
South China Sea. Similar to the vertical wind shear analysis, the relative vorticity difference between 200 and 850
hPa is calculated to reveal TC intensity change characteristics. The vertical relative vorticity difference becomes
smaller and smaller while TC intensifies and in the rapid intensification time, the largest negative area of the relative

vorticity difference is in the vicinity of the TC center. Some interesting results of this paper are useful for the opera-

tional forecasting and some of them are valuable for the theoretical study.
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Table 1 The basic information of TCs concerned with composite analysis when their intensity varies rapidly
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VIS TC %5 i 1) O JE/hPa /mes! fb/me s71
ZEIR I TR 0016 2000 - 09 - 07T08 (18.9°N, 115.9°E) 980 30 8
0107 2001 -07 - 24T14 (20. 6°N, 117. 0°E) 980 30 10
0116 2001 - 09 - 20T02 (22.6°N, 117. 9°E) 985 20 10
0220 2002 - 09 - 25T08 (17. 7°N, 109. 6°E) 998 18 8
0518 2005 - 09 - 25T14 (19. 0°N, 112, 4°E) 940 50 15
ESTEE 0107 2001 - 07 - 26 T08 (21.7°N, 110. 2°E) 985 25 -13
0214 2002 - 08 - 20T02 (22.8°N, 110. 0°E) 990 23 -15
0307 2003 -07 - 24T14 (21. 9°N, 110. 1°E) 975 30 -22
0313 2003 - 09 - 03T02 (22.4°N, 112. 8°E) 988 25 -20
0518 2005 - 09 - 26 T08 (18.9°N, 109. 9°E ) 970 35 -22
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South China Sea: (a)-(j) From 48 h before to 6 h after the rapid intensification time (6 h interval); (i) at the rapid intensification time.

Dashed lines indicate negative values and shadings represent the areas with the vertical shear between —6 m/s and 6 m/s
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Fig. 5

Time variation of zonal wind vertical shear of the composite TC over the offshore of the South China Sea averaged over areas 6°X6°

(a, ¢) and 10°X10° (b, d): (a, b) Rapid intensification TC; (c, d) rapid decaying TC. For the abscissa, 0 denotes the rapid intensity

change time, —6, 6 represent 6 h before and after the rapid intensity change, respectively, the rest may be deduced by analogy; the ordinate

represents the area-averaged vertical shear of zonal wind
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