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Abstract Most tropical cyclones weaken or their intensity remains unchanged over the offshore of China, while
some tropical cyclones intensify rapidly. The extreme weather events would arise from those rapid intensification
tropical cyclones, even much more serious damage would happen. Super typhoon Saomai (2006), which struck Chi-
na in August 2006 as the most intense typhoon that China had experienced in 50 years, is a typical rapid intensifica-
tion tropical cyclone over the offshore of China, whose intensity is even stronger than hurricane Katrina (2005)
which is the costliest and one of the deadliest hurricanes in the history of the United States. Saomai is estimated to
have been responsible for nearly RMB 10 billion yuan in damage. Saomai can be traced back to a tropical storm on 5
August. The system strengthened into typhoon 2 days later and rapidly intensified into super typhoon over the off-
shore of China on 9 August as the central pressure fell to 920 hPa. It then maintained its peak intensity for about 18
h before beginning to weaken. Saomai tracked into Zhejiang Province on the afternoon of 10 August, making landfall

in Cangnan county and then rapidly weakened. Taking super typhoon Saomai as an example, detailed analyses are
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made on the dynamic and kinetic features and mechanisms of the typhoon for different developing stages in terms of
quantitative and temporal evolution, including structures of vorticity, divergence, vertical motion, angular momen-
tum, kinetic energy, etc. by the use of NCEP — NCAR reanalysis data with horizontal resolution of 1°X1° and verti-
cal resolution of 11 layers. The study shows that the intensity change of Saomai is in inverse proportion to that of
the South Asia high and the subtropical high, the South Asia high and the subtropical high decay in the typhoon rap-
id intensification stage. The intensity changes of Saomai in environmental vertical wind shear are investigated in this
study using the NCEP - NCAR reanalysis data. The shear values averaged over the 6°, 10°, 20° and 40° latitude -
longitude squares, centered at the location of typhoon center, are calculated to analyse the impact of wind shear on
the typhoon intensity change. Typically a critical vertical shear, 850 — 200 hPa shear with magnitude of 1 -4 m/s,
favors typhoon rapid intensification over the offshore of China. There appears to be a time lag between the change of
vertical wind shear and the typhoon intensity rapid change, typically about 18 h. There is a favorable environment
for typhoon intensification, such as strong divergence at the upper level and remarkable vorticity near the center of
Saomai. And the addition of divergence or vorticity at the middle layer is associated with typhoon weakening. Sao-
mai is also investigated by means of energy and angular momentum analysis. The losses of kinetic energy are com-
pensated by the downward transport of the kinetic energy from the upper troposphere. Typhoon intensification is
mainly caused by the enhancement of the kinetic energy and angular momentum in the lower troposphere. And there
also appears to be an 18 h time lag between the change of the kinetic energy and angular momentum and the typhoon
intensity rapid change. Some interesting results in this paper are useful for the operational forecasting and some of
them are valuable for the theoretical study. The authors hope to extend the study to numerical simulations of inten-

sity change based on idealized and real data initial conditions.

Key words typhoon, offshore, intensity, change
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Table 1 The basic information of typhoon Saomai (2006) when its intensity changed rapidly
Hif ] L LS JE/hPa R RGE /m s 6 h727k/hPa 12 h X#AEfL/m - s~ FE

8H7H20m  (19.6°N, 136. 7°E) 975 33 / /
8 8 HO2HF  (20.3°N, 135.4°E) 970 35 0 2
8 H 8 HO8HF  (20.9°N, 134. 1°E) 970 35 0 0
8 8 H 148  (21.6°N, 133.0°E) 970 35 0 0
8 H 8 H20Hf  (22.4°N, 131.4°E) 970 35 0 3
8H9HO2K  (23.1°N, 130. 2°E) 960 38 —10 5
8 9 H 08K  (23.9°N, 128.5°E) 955 40 —5 12 FsybEing
8H9H 14/  (24.7°N, 127.0°E) 945 50 —10 20 SRS 2]
8 H 9 H 20/ (25.4°N, 125.3°E) 920 60 —25 10 SR T 2
8 H 10 H 028f  (26.0°N, 123.7°E) 920 60 0 0
8 110 H 08 B} (26.5°N, 122. 4°E) 915 60 —5 0
8 H 10 H 14 8f  (27.0°N, 121. 2°E) 920 60 5 —10
8 H 10 H 20 B}  (27.2°N, 120. 0°E) 940 50 20 —37 LU I %)
8 H 11 H 02K  (27.7°N, 118. 7°E) 990 23 50 —32 SR 55 2
8 H 11 H 08 Af  (28.2°N, 117. 6°E) 996 18 6 —9
8 11 H 14/ (28.7°N., 116. 4°E) 998 14 2 —5
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Fig. 1 Typhoon track and time variation of the height of typhoon
center: (a) Typhoon track; (b) height at 1000 hPa; (¢) height at
850 hPa. Typhoon Saomai intensifies rapidly from 0800 LST to
2000 LST 9 Aug 2006 and weakens rapidly from 2000 LST 10 Aug
to 0200 LLST 11 Aug 2006
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