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1 Introduction
 At about 2131 LST (Local  Standard Time; LST = UTC + 0800) on 1 

June 2015, “Dongfangzhixing” (Oriental Star), a cruise ship on its way 
to Chongqing from Nanjing with 454 people on board,  capsized on the 
Yangtze River in Jianli County, Hubei Province, China, causing 442 
deaths.

An extensive damage survey was 
performed in the disaster area on both 
sides of the Yangtze River on two 
separate occasions: 2–5 June and 10–14 
June.

The Capsized cruise ship 

The cruise ship was pulled out 
of water 
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Tornado Microburst

There are some issues need to address: 
What caused the accident? Tornado or Microburst 

produced by the QLCS?
Was there a tornado in the vicinity of the accident?
What intensities were the high winds caused by the QLCS?
How strong were the high winds causing the cruise ship 

capsized?

Doswell, 2003 Fujita
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2 Damage Survey
 The position, type, direction, 

diameter, and damage of all 
accessible fallen trees were 
recorded using rulers, 
cameras, compasses, and 
GPSs. Two drones were also 
used to take photos and videos. 

 It was found that the damage 
was mainly in the form of bent, 
snapped or uprooted trees. 
Although bent corns and 
slightly peeled roofs were also 
observed, they were highly 
infrequent and hard to rate, 

 so the wind speed was 
estimated using the damaged 
trees only and according to the 
Enhanced Fujita (EF) scale
with an uncertainty* of about 18 
m s −1.

*Feuerstein B, Groenemeijer P, Dirksen E et al (2011) Towards an improved wind speed scale and damage description adapted for Central Europe, Atmos. 
Res., 100, 547–564 
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0 40-72 45-78 0 65-85 0 65-85 29–37

1 73-112 79-117 1 86-109 1 86-110 38–49

2 113-157 118-
161 2 110-137 2 111-135 50–60

3 158-207 162-
209 3 138-167 3 136-165 61–73

4 208-260 210-
261 4 168-199 4 166-200 74–90

5 261-318 262-
317 5 200-234 5 Over 200 >90



EF0

EF1-EF2
EF2-EF3

EF0-EF1

EF 
Number

3 Second Gust 
(mph)

3 Second 
Gust (m/s)

0 65-85 29–37
1 86-110 38–49
2 111-135 50–60
3 136-165 61–73
4 166-200 74–90
5 Over 200 >90



Shunxing Village, Huan Province,
at the west side of the Yangtze River

EF0-EF1 damage

Poplar (aspen) woods (SOFTWOOD)



South south-west

East east-south

Poplar  trees

Fir trees

An aspen tree with a diameter of 
about 50 cm was snapped in Shunxing
village, 
corresponding to an estimated wind 
speed of about 49 m s −1 (110 mph).

EF1 damage



Woods near Sitai Village（11-1#）
at the east side of the Yangtze River
The size of the damage area is about 200 m X 200 m

EF1 damage



EF1 damage

EF1 damage

An aspen tree with a 
diameter of about 40 
cm was snapped



Woods Neighboring Xingouzi
Village（12-9#）

Many trees were bent and uprooted by the winds.

EF0+ damage



Laotai Dwarf（03-2#） , Hubei Province

EF0+ damage



South east-south

East east-south

Laotai Dwarf（03-2#） , Hubei Province
EF0+ damage



Laotai Dwarf（03-2#）, Hubei Province

South east-south

East east-south

EF0+ damage



• How strong were the high winds causing the 
cruise ship capsized?

Capsizing 
Position of 
“Dongfangz
hixing”
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neighboring 
Capsizing 
Position of 
“Dongfangz
hixing”
（11-4#）

Capsizing 
Position of 
“Dongfangz
hixing”

EF0 damage
(snapped dead 
tree)

EF1 damage
(snapped tree 
with a diameter 
of about 30 cm)

*Feuerstein B, Groenemeijer P, Dirksen E et al (2011) 
Towards an improved wind speed scale and damage 
description adapted for Central Europe, Atmos. Res., 100, 
547–564 

corresponding to an estimated wind speed of 
about 49 m s −1 (110 mph).



Microburst was about 4km X 4km.
The intense inbound velocity is 
about 19 m/s 

Radial Vel at 0.5 ° Elv, 1320 UTC

Radial Vel at 0.5 ° Elv, 1326 UTC



3  Tornado/Mesovortex, Microburst, and Multi-
scale characteristic

Atkins et al.（2005）

Fujita 1978



Radial Vel at 0.5 ° Elv, 1326 UTC



Multi-scale characteristic

Radial Vel at 0.5 ° Elv, 1326 UTC



 Nineteen damage positions were carefully surveyed.

 Downbursts produced by the QLCS caused widespread wind-

damage.

 The most intense damage in the accident was rated as EF1. The 

wind speed causing the overturn of the cruise ship was at least 

Beaufort Scale 12, considering an uncertainty* of about 18 m s −1

in the estimation method.

 There was a mesovortex found in the QLCS. 

 No apparent evidence shows there was a tornado in the vicinity of 

the accident area on 1 June 2015.

4  Summary

*Feuerstein B, Groenemeijer P, Dirksen E et al (2011) Towards an improved wind speed scale and damage description 
adapted for Central Europe, Atmos. Res., 100, 547–564 
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