i 3L Journal of National Fisheries University 64 (1) 47-56 (2015)

AR OB 9 5 — & 52
EHfE—T NI, JIEE Y, mAE S, SRR B2
A Study of Capsizing Maritime Disasters involving Fishing Boats.

Kenichi Sakai! 7, Shinya Shimokawa!, Junji Kawasaki!, Hirofumi Matsumoto! and
Makoto Niitani?

Abstract : This study examined maritime disasters, specifically the capsizing of fishing boats, based on
marine accident investigation reports issued by the Japan Transport Safety Board (2009-2013). In
addition, the Domino theory, advocated by Mr. F. E. Bird Jr., was applied to analyze the cause of the
accidents. The results are as follows: (1) of the total number of maritime disasters, capsizing accounts
for 75% of fishing boat disasters of boats less than 5 gross tonnage; (2) the fishing types predominantly
involved in capsizing disasters are gill net, cage, pole and line, beam trawl fishing, and scallop culture; (3)
capsizing disasters occur mostly in calm conditions and are caused by human error; (4) the amount of
human damage from these accidents is enormous in that the probability of dying or becoming missing
was 35% per accident; and (5) when the causes of the accidents were analyzed by the Domino theory,
improvements to the "basic concepts" stage, fishing operational judgment, ship handling, or operation
method could be effective in accident prevention. In the future, it will be necessary to collect information
in detail from marine accident investigation reports, the Japan Fisheries Cooperatives, and fellow working
ships for effective prevention measures according to individual situation, fishing types and boat class.
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Fig. 1 Rate of maritime disaster by the type occurred. (2009-2013)
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Fig. 3 The accident number of capsizing disaster to tonnage rank. (2009-2013)
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Fig. 4 The accident number of capsizing disaster to fishing type. (2009-2013)
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Fig. 5 The accident number of capsizing disaster to state of navigation. (2009-2013)
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Fig. 6 The accident number of capsizing disaster to
month. (2009-2013)
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Fig. 7 The accident number of capsizing disaster to
time. (2009-2013)
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Fig. 8 The accident number of capsizing disaster to
weather. (2009-2013)
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Fig. 9 The accident number of capsizing disaster to wind direction. (2009-2013)
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Fig. 10 The accident number of capsizing disaster to
wind force of the Beaufort scale. (2009-2013)
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Fig. 11 The accident number of capsizing disaster to
wave height. (2009-2013)
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Table 1 Situation of the human damage.

Human damage situation

Number

no casualties

1 injure

2 injures
3 injures
4 injures
10 injures

1 death and missing total

66
14

2 death and missing total

5 death and missing total

9
3 death and missing total 2
1
1

12 death and missing total
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Fig. 12 Schematic diagram of the Domino theory.
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Table 2 Classification and the number of a capsizing disaster in the Domino theory.

Participation
Developmental process Number
. Cause . rate
by the Domino theory of ships
(%)
(A) Lack of control Collection of weather and 14 12.3
hydrographic conditions information '
Hull structure 7 6.1
Operation system 6.1
Check system 6.1
Subtotal 35 —
N=114 (A) stage: Participation ship 29 25.4
(B) Basic concepts Ship handling 43 37.7
Departure judgment 38 33.3
Fishing operational judgment 38 33.3
Operation method and error 3 27.2
Weight control 13 11.4
Loading method 9 7.9
Lack of skill 4 3.5
Physical condition management 2 1.8
Subtotal 178 -
N=114 (B) stage: Participation ship 109 95.6
(C) Immediate causes  Wave 73 64.0
Heel 61 53.5
Flooding 33 28.9
Shipping water 18 15.8
Fishing gear and fish movement 17 14.9
Strong tension 13 1.4
Watch of the wave situation 10 8.8
Gust of wind 9 7.9
Twist 6 53
Short freeboard 2 1.8
Ship wave 2 1.8
Tidal current 2 1.8
Subtotal 246 -
N=114 (C) stage: Participation ship 114 100
(D) Accident Capsizing 123 100
Subtotal 123 -
N=123 (D) stage: Participation ship 123 100
(E) Injury damage Damage 121 98.4
Death and missing 43 35.0
Total Loss 41 33.3
Injury 22 17.9
Subtotal 227 —
N=123 (E) stage: Participation ship 123 100
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Table 3 An example about a measure and the effect of capsizing disaster prevention.

Cause

Remedial measures

Effect

Unequal loading of
fishing gear

Load right and left
balance with fishing gear

It is effective in
prevention of initial heel

Poor setting method of

fishing gear on the deck  fishing gear

Prevention of collapse of

It is effective in reducing
the increase of heel

Leaving to the deck top
of large quantity of fish

Storage to the fish hold

It is effective in reducing
the rise of center of
gravity

Inappropriate ship

handling in mind

Keep suitable measures

It is effective in reducing
the increase of heel
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