& KEWF - LEHE #RYU R~

FRA Japan Fisheries Research and Education Agency Institutional Repository

RN OERE HHEEIC B 5 —F %

EE&: Japanese

HARE : KEKRFER

~FHH: 2024-10-11

F—7—FK (Ja):

F*—7 — K (En): Fishing boat; Fishing; Maritime
disaster; Capsizing; Domino theory

fepE: BEH, B—, T, s, I, B, A, EX,
—H& E

X=ILT7 KL R:

FilE:
https://fra.repo.nii.ac.jp/records/2012062

This work is licensed under a Creative Commons
Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/

j}K:/‘\

A

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

R OREEICH T 2 &5

BT, TIMEE, JIIBRETL, AR, S B2

N

A Study of Capsizing Maritime Disasters involving Fishing Boats.

Kenichi Sakai! T, 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.

Key words : Fishing boat, Fishing, Maritime disaster, Capsizing, Domino theory

Ui

WMAOBERBEL, BEROBHII,IY) T, FHRD
FAERIT AR LMD THEISEVWEOEREHTH 5,
EEEE 3, (AN, Bk BSE0L, BHESE
Bz LEy, SRR L CTREEREOT T Lo
AEvI) ] LEFEIN, HREHESFORNLRKEIIOR
PBEBENOH D LM TH B,

BEHPEOBMENIELABL L TwEb00, FATE
BB H D013E A TW2ATA2ERET 5 L HED Sh,
ERIA86T b v D - RIMEEER® 2T 2012
RIG ZEDTER, EIEIEREIVNE TR O S8
5 hMURETHBLI, BECTDOERLBMCHE -
HEHEY OB T2 720, BEEEROBREIEV,

EEREICL LAY - YHIBESB L UHSWERIIEKRT
by, FRILYFZERBREROFERICPPLEETLH
5o LA L, HEMOEEEEICDVTEL OBHEHHT
FIThTWw5 b DD, BEOHHLFEEENEL M S
N7BlizIZE A LR LN,

FIT, BROBEERIIBITAERELERIL LEERIC
ELHEBREFATTH L L BIZ, FOERIIOWTERSF
2T, FRHEMRIZOVWTEE L,

REENBLUHE
E-X B4 RHELERERC & 2 BN F AR S

%I, 20095 520134 £ TO S5 EFOLRMEET— 5 2
LRMOERBERT - 2L, 2126007 -5 %5

-+ W N

BURY b #E3k%%E : (Corresponding author) k.sakai@fish-u.acjp

TKERERFEEEEHESZHR (Department of Fisheries Science and Technology, National Fisheries University)
TKERFERIB MBI (Training Ship Koyo-maru, National Fisheries University)
T759-6595 TFRATKMHAHET2-7-1 (2-7-1 Nagata-honmachi, Shimonoseki 759-6595)



48 I T G, AR, SHE

Hrt g & L7z,

BEL7=7—5 055 9k, EERMUSOER (7
) FRZRBERES (24) CRELLFRTHLOT
BALL, 12360 F— % 2 SHICA Gz, SATICII RS
EEORRZ, MREEE HEEED X AR 2 H
HOLICEETLLEDIL, A% - BREOHERDLZ
BL7 L CRERRZSEL, EEEEORRZ ML LK
FHZHW,

ShlZ, wEERZMS{LL, F.E Bird JrOi2Ed 5%
NI BB \CXASEBEICEREL, EER (A [EEX
), B [#AEE] C [E#KEE] D [Fi, E %
E£)) CHSELL, BAROERERICET S REENZ
AL B EEHIC, BAEFOHPLBIERIZOWTHR
sl

fER & EE

AR HGERA RS &Y 12 & ) S S N7z IEAR O RS
X, SEAEMITLIR2ME o T B, IS % il &
BIRT EFIglD L) 12% B AR O HEEE Tl HZEh5
b % 423%% 5, KVTIEMEE198%, F#H146%, 5
H6.9% DN FEAEMEN LN DI L7z,

Facility
Damage

0,
Contact 2.0%

Fireand 5.6%
Explosion
6.0%

Capsizing
6.9%
Grounding
14.6%

' Wounding
and Killing |
19.8%

F72, ETOMMIC X 2B 5 £H T2T6( T
D, ENLOMMERFELEE ZFig2llRd . MMERTIE
M OFEFRS RS % {471%% 5O, KWwTT L
Tx—K— FAP5%THN, INLOEFTHEFLEEKR
EHMRDI LD b, ZOMOMETIE, 5 - FiE
EEEIRDE L, ZNFNATH, 40%TH o7z REPE
W E T AT, FREAM L BRI TL4%, ¥
Y —1304%TH D BD TH LR E o7z,

BN L 2 EEBHORERR

SRBIEE & T o 7SRO AR T b BRERE RNZ HE
L, BEMEZFIg3IIRT. ALY 5 U RiGORE
2BV T b B EAS  T48%% (5%, WWT5 -20
b DREETE221%TH), ThH20b ¥ RilORERE
T969%% HDHBFERE o720

Fig 2 i SRR 4 B O Ml 56 £ - 302 7R 37 il LA SE
BV TR O BEMEDS C260%TH ), KWTH -
- BEEOLENT & AW ZIRED81%, —A&E), Mg
¥B LUK Y 7T HEEDPFRED65%TH o7z, B L72H
ROWEREIL, PSRRI TWD b OTIEEICO
120, oW AHIHEFEMETHEOTREND S Z LM R
1%

Flooding
2.1%

Collision
42.3%

N=1,882

Fig. 1 Rate of maritime disaster by the type occurred. (2009-2013)
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Fig. 2 Rate of capsizing 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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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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Table 1 Situation of the human damage.

Human damage situation Number
no casualties 66
1 injure 14
2 injures 5
3 injures 1
4 injures 1
10 injures 1
1 death and missing total 30
2 death and missing total 9
3 death and missing total 2
5 death and missing total 1
12 death and missing total 1

Lack of

control

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 Cause Number rate
by the Domino theory of ships

(%)

(A) Lack of control Collection of weather and 1 123
hydrographic conditions information '

Huli structure 7 6.1

Operation system 7 6.1

Check system 7 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 31 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 11.4

Watch of the wave situation 10 8.8

Gust of wind 9 7.9

Twist 6 5.3

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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