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Field Investigation and Analysis of Wind Disaster and Estimation
of Disaster Wind Speed of the Capsizing Accident of
Cruise Ship “Oriental Star”

WANG Kai LIANG Yitong LIU Min
Wuhan Regional Climate Center, Wuhan 430074

Abstract; Take the capsizing accident of cruise ship “Oriental Star” as an example. The analysis of the pre-
vious study and the field investigation shows that on 1 June 2015, from 21:00 BT to 21:15 BT, severe
weather such as thunderstorms, strong winds, heavy rains and tornadoes hit the investigation area. The
duration was about 30 minutes. The disaster process was characterized by the most severe windstorms,
with spatial discontinuities and small scales. The survey results show that there were vertical shear and
horizontal shear in the wind field along the Yangtze River in the accident area. Radar monitoring showed
that the mesocyclone moved from the west bank of the Yangtze River to the east bank, having vortex cha-
racteristics. This process was mainly based on windstorms. The severely affected area was concentrated
within the range 8 km north of the accident, the Sitai village on the east bank of the Yangtze River, which

is about 4 km away from the accident, was the most seriously affected, This region had strong wind shear
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and signs of divergence. The main affected objects were trees, crops, houses, boats, etc., causing the
most damage to trees, a total of 31 disaster sites, accounting for 72. 1% of the total survey sites. In the ac-
cident area, the trees on the west bank of the Yangtze River were broken or the direction of lodging was
mainly southeastward, the trees on the east bank was mainly eastward. So, the direction of the trees
dumping was clearly consistent. However, there were horizontal shears on both sides of the Yangtze Ri-
ver, and the wind direction was deflected by nearly 90°. The quantitative evaluation method of wind disas-
ter was explored by combining actual disaster with mechanical model. Take the severely affected poplar as
an example, the anti-overturning moment calculation method was used to estimate the disaster rate. The

results show that strong wind was one of the important causes of the accident. The wind speed of the di-

saster was 28.7 m+ s !

, reaching Grade 10 or above.
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Table 1 Survey area basic information list
FhikFR TR F
I 2 A A 55 PR YU H R VYN - YU H R ST A
(AT i) CEH) (T Hg) (BTN
B &B HR 77‘11 H%EEFE% ﬁﬁ H%EE% HE EE MR 7?& H%%EE% 7?& H%Eﬁﬁ%
/) /km /(%) /km /() /km /) /km
2H 0l %K 51.9 2.9 43.5 3.0 9 H 248 E 92.2 0.8 56.7 0.6
028 41.8 2.1 31,0 2.3 25# 77.4 3.3 69.9 3.2
03 # E Vi 46.0 1.4 29.4 1.5 264 2K 52.3 1.6 36.9 1.6
3H 04 ZK 342.7 6.9 341.9 7.4 e 27# 26.0 6.5 22.7 6.7
05% 342.0 6.8 341.2 7.3 288 33.0 5.3 28.7 5.5
06 % 342.8 6.5 341.9 7.0 29 # 32.9 5.3 28.7 5.5
07 ¢ 342.2 6.0 341.3 6.5 30% 23.2 5.2 19.3 5.5
08¢ 341.9 6.0 341.1 6.5 3% 22.9 5.3 19.1 5.5
09 % 341.8 6.0 340.9 6.5 324 25.6 5.4 21.7 5.6
10# 341.6 5.9 340. 8 6.5 334 25.9 5.4 22.0 5.6
11# 339.6 5.7 338.9 6.2 348 22,7 5.1 18.7 5.4
122 & 341.8 6.0 341.0 6.5 354 24.9 5.3 20.9 5.5
138 2K 2.9 9.0 1.2 9.4 36 # 25.1 5.2 21.1 5.4
142 3.2 9.0 1.5 9.3 374 22.9 5.1 18.9 5.3
152 3.1 8.9 1.4 9.2 384 38.2 4.7 33.2 4.9
9 H 16 £ 32.6 5.4 28.4 5.6 12H 392 Gk 214.7 2.2 226.2 2.1
174 33.0 5.3 28.8 5.5 0E ZRK 313.1 3.0 314.6 3.4
182 35.4 5.1 30.8 5.2 41 345.6 4.7 344.2 5.2
19% 47.3 2.5 37.5 2.6 2% EV 341.6 7.2 340.9 7.7
20 # 18.6 3.9 13.7 4.2 Clz Uiy 0.0 0.0 145.3 0.5
21% 15.6 1.3 11.4 4.6 28 325.7 0.5 0.0 0.0
2% 15.1 4.4 11.0 4.7 3% 170.2 1.7 178.7 1.3
234 EVT 153.6 1.3 158.1 0.8 Ciz 342.4 7.2 341.7 7.7

T ox GEAE 075 I A GPS i ik A B I A .

Note: * The north is 0°; the location of GPS is from field measurement.
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Table 2 Survey area disaster information list

X 45 Z PR P b Z RN I iR ZJ R /(O
01% KRBE 57 AR Prr.2 B IR 29 19 em 24 90
RG1 o= KM B EK Ak /ST ALZ) 8 mX50 m %0
02 % KRCBH H ok K /N F A2 10 mX 20 m 2590
26% PN W A Priki, 1 B B 124 20 em 90
27 K %55 B AR Prr. 1 B M 1225 25 cm 110
16 = KA T WA KB N, —HK 2% 10 m 100
" N E 1B 9229 22 em
17z KR % 5% B A FEA B HF K2 20 m 112~120
28% KA % 5% AR Pribi, 1R W f£ 2 26 cm 102
o+ . ' Pridr. 1B AR 2 13 cm or
29% R 55 BEA FEAF A HE K2 20 m 95~110
18 KA %55 [IZN A N, —HEK 2 80 m 65~120
38= KA %55 ES/N B4R KA TARZ 120 mX 350 m 25 90
20 £ N "% AR JEZ /AN T L) 6 m>X 20 m 90~120
. . . WA JEA /N TR ZY 3 m X 20 m 80~90
Koz e KA o SN BRI 4 mX 20 m 25 90
o o " BN H L2 15 mX 35 m f
22# KK 55 B AR FE@5 /AL B 15 mX 50 m 80~125
30 KA il B A Prir, 4 B B4R 25 em 247 130~145
31# KA %55 B AR Prir. 10 MR 42 15~25 cm 102~125
i, 3 B 4 22~30 em
32~33% KR %1 WA K10 #ELL L B4R 20~25 cm 105~125
FEA KA WK 2 100 m
Pridr.2 B A2 25 cm
34~36# K 7] WA IR BB 4% 20~28 cm 94~110
SR 50 m X 240 m
n [ ' B3 1 M4 19~25 cm
137 KA T A RS /N T L2 30 mX 80 m 2995
RG3 . s , k5 B 1225 22 em
1= KR mm HE FE#5 L B 10 m 30 m #95
15 KM il fis 1 WA L2 VUM L BER &R i 2y 100
Pk, 1A 724 15 em
04 = KR b B A BIR 1B R4 22 em 130~145
L /N2 10 mX 20 m
Bz JT B TR .1 L Y 2 mX 2.5 m 25 160
05# KK Btog Priki .5 M, Mg42 29 16 cm
AR FEA /N HARZ 10 mX 15 m 25 130~140
06 # N HE g [N JEZ /N T 15 mX 25 m %5 130
RG4 Pribr. 1 B BfR 25 45 em
07% KK A A AL HR % 110~150
L /N2 30 mX 30 m
2 ; ' o4 B MR ZY 25 cm
ee KA R A A5 /B2 5 moX 10 m #91207~150
09 # K A Iz 1R ERBTR A WRE R A5 m 25 180
10= KR A [IZN Prr. 1 B 122 22 em 2y 140
11# KA i by )z LA 5 R VR k7% R 4 2 m 25 180
10 # N Nz By A JEZ /N T ALY 30 mX 30 m 92~120
s EAER O,

Note: * The north is 0°.
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Fig. 1 Basic situation of the survey area

(RG: the region, numbers: serial numbers)
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Fig. 2 Survey scope and basic situation of disaster in Area 1 and Area 2

(Length of the arrow represents the distance between the disaster victim and

the center of investigation point; length of the arrow is scaled up according

to the reference length. regardless of the scale, the following is the same)
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Fig.3 Survey scope and basic situation of disaster in Area 3
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Fig.4 Survey scope and basic situation of disaster in Area 4
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Fig. 6 Restoring the ground wind field during the accident with small
and medium-scale cyclone movement trajectory and the results

of the on-site disaster investigation
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Fig. 7 Anti-overturning estimation
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Fig. 8 Wind speed curve with horizontal angle
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