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A study on reducing the casualty of fishermen

in marine accidents

Wook Sung KIM

Department of Fisheries Physics, Graduate School,

Pukyong National University

Abstract

Recently, as the international fishing”conditions are changing by the marine environment,
increasing of seafood consumption and the reorganization of international marine order, the
fisheries of Korea reach a crossroad of crisis and redevelopment. Under these
circumstances, It's a severe problem that many skillful fishermen as a principle of the
fisheries die or missing from marine casualties. In this study, for the reducing the casualty
of fishermen, selected for «the-high risk accident types, and* analyzed the accident reason
which need to be strongly-.controlled with the "statistics ~and a written verdict form
KMST(Korean Maritime Safety Tribunal) and proposed countermeasure. And for putting a
telecommunication system for reducing the casualty to practical use, investigated usability
of TRS communication system and the performance of GPS automatic position
transmitter(APT) which can be utilized for the survival, search and rescue of the victim.

The purpose of the control of the marine casualties is to protect crew's life and wealth
rather than to decrease the number of occurrence of the accidents. Therefore, when

evaluating the risk of a certain accident that already happened, we should consider both
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the current possibility of accident and current impact on crew. So, I applied the risk of
the casualty by accident type, and could define collision, sinking, and capsize as which
need to be strongly controlled.

The reason of defined accident analyzed from sequential event analysis. The result were
as follows.

In the fishing vessel, collision accident had the immediate cause of negligence of look
out(82.2%). And underlying causes were the characteristics of fishing vessel and fishing
method, lack of suitable complement, fatigue, the prejudice or ignorance on steering and
sailing rules. The immediate causes of the capsize accident were top heavy and heavy seas
under conditional factors, and about prejudice or ignorance on vessel operation was
defined as the human errors. And the important cause of the sinking accidents were lost
opportunity for avoiding heavy sea, inappropriate heavy sea ship handling, and poor
control for watertight. And found out that the fishing vessel's accident were very suddenly
occurred and specially fishermen of costal fishing boats were vulnerable to the risk of
wreck, and the other. was that the factors which has direct .impact .on the casualty was
unwearing the life jackets and .unobserving .emergency procedures and searcher and
rescuer's rapidness knowing of accident-in-terms.of pre-accidential security factors.

So, in terms of reducing the casualty, for preventing the accident, need the enhancement
of education for correction and coaching about navigational rule, fishing vessel control in
heavy sea state include stability, navigational warning information telecommunication
method, emergency procedure against fishermen andthe basic of fishing method for the
cargo ship officer. In terms of systemic control approach, need to expand the range of the

certificate of competency 5 tones. And need to make control criteria for entrance and
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departure to be tuned to sea state scale of maritime police or navy by the fishing vessel's
size.

For improving the condition of victim's life saving and rescue, especially for the vessels
below 5 tones, need to develop and spread the control system for emergency
communication. Conducted experiments with TRS and CDMA in the east, west and the
south sea of Korea. As a result, could verify the usability of the TRS as an emergency
communication system device as it can provide stable position and voice information to
the boundary of 50km far from the coast. Conducted experiment with the GPS APT which
is attachable to a self-inflatable life jacket on the sea. As a result,~found out that with the
SPOT which uses low earth orbit satellite, could figure out the circular error about
14.21m, receive success rate 86.5~94.1%, so was sufficient characteristic for searching the

drifting crew.
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13. A7 B3} T4
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|-EAl(trunked radio service, TRS)S] Z-&3} Alal A Al

rO

Assessment of fishing vessel marine casualties
by risk evaluation

( ]

v v v
i ™\
Collision Capsizing Sinking
analysis analysis analysis
. 7

I I |

( Test 1: Position transmitting
and voice calling
control with Trunked
radio service(TRS)

\.

Test 2: Automatic Position R
Transmitter of using
satellite attached on
usual wearing life jacket )

Organization for reducing the casualty
of fishermen in marine accidents

Fig. 1-1. Block diagram of organization for reducing the casualty of fishermen at sea.
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Table 2-1. Selected factors to refine on a written verdict by the basis on IMO Res. 884

People factors | ’ Organization on board
- ability, skills, knowledge - division of tasks and responsibilities
- physical condition - manning level
- activities prior to accident - workload/complexity of tasks
- assigned duties at time of accident - procedures and standing orders
- actual behaviour at time of accident - communication
- attitude - organization of emergency station
| Working and living conditions | | External influences and environment
- level of automation - weather and sea conditions
- opportunities for recreation - traffic density
’ Ship factors ‘ | Shore-side management
- design - ship-shore communication
- state of maintenance
- equipment
- cargo characteristics

- 12 -



Pre-occurrence phase Post-occurrence phase

—>| Event n-1 |=> | Event n

Event 1 |=>| Event 2 |=»| Event 3 E#Accident
U \[2 U \[2

Specific Unsafe Immediate Unsafe
condition condition cause condition
J \/
Contributing Contributing
factor factor

J

Underlying
factor

Fig. 2-1."Diagram -of sequentially timed events_ plottinganalysis.
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o g westel Aol Aak 13 BEHR ARL 12 Stu 4FE2 083
3} tH(Table 2-2).
Table 2-2. Weight of death, missing and injury

Death Missing Injury
Cle(lir;l,so(l))(;c;s)r;rson 79,406 79,148 3,434
Weight 1.000 0.996 0.043
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Table 2-5. A 'number of casualties by the immediate cause and navigational
relation and -situation~-of COLREG in fishing vessel collision on the

base of -KMST-written verdict

Navigational relation Situation
Stand on ~Give way  engaged in ete Total(%)
vessel vessel fishing :
- Negligence of
watch keeping 7 82 10 18 117(50.8)
- Violation of 2 10 1 6 19(83)
navigational rules
- Unqualified watch
officer 0 2 0 1 3(1.3)
* Violation of the best 36 1 45 9 91(39.6)
avoiding aid
Total(%) 45(19.6) 95(41.3) 56(24.3)  34(14.8) 230
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Table 2-6. The collision occurrence rate and risk by vessel’s navigational aim based

on all registered fishing vessel

Sailing

Anchoring Total

To fishing For-fish (mooring)

To port In port Sub  Fishing

ground finding total

*A 67 29 48 10 154 65 11 230
B 19 4 9 3 35 29 6 70

0.(%)  0.029 0013 + 0.021  0.004 . 0.028 0,005
R, 0.170 0.118 ' 0.060  0.009 i 0516  0.026 -
No.| D 4 2 1 2 9 10 4 23
o | M 0 7 1 0 8 7 1 16
I 43 3 20 3 69 34 5 108
‘AU e 47 12 2 5 86 51 10 147
alty lwe  5.849 9.10L . 2.856  2.129 ; 18.434 . 5211 -
B/A 0.283 0,138 0.188 0300 0227 .10446  0.545 -
(B/A)YWC  1.655 1256 0537 10.639 L 8222  2.840 ;

* A, B and other are same as Table 2-4.
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Table 2-7. The unsafe contributing factors with the casualty in collision with

fishing operation

Factor Casualty
0,
Item Substance No.(%) Death Missing  Injury
At bridge 34(52.3) 1 3 18 0.133
At bridge but

Risk

Position of duty other mission 14(21.5) 1 1 8 0.066
officer
At deck 13(20.0) 7 1 8 0.233
etc. 4 (6.2) 1 2 0 0.083
o Yes 16(24.6) 1 1 12 0.070
?‘Splaymg the No 26(40.0) 4 6 11 0.293
ight and shape
Unknown 23(35.4) 5 0 11 0.153
Yes 20(30.8) 0 3 13 0.099
bt No 21(323) 5 i s 0174
Not equiped  24(36.9) 0 3 16 0.243
Calling over the , - Yes 4 (6.1) 0 0 0 0.000
VHF -~ No 61(93.8) 10 7 34 0.516
Blasting warning, _+- Yes 25(38.5) 0 4 13 0.127
signal - No 40(61.5) 10 3 21 0.339
Execution engine . Yes 11(16.9) 0 1 15 0.046
and rudder - No 54(83.1) 10 6 19 0.470
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Table 2-8. A number of accident on fishing operation stages by first known

distance
First known afé){d;ft Fishing operation stages
distance vessel Setting ~ Mid-term  Hauling Rest
None 29 3 11 9 6
<0.5"’ 24 3 11 10 0
£05'~20'< 7 0 6 0 1
207 £ 5 0 4 1 0
Total 65 6 32 20 7
Table 2-9. The important factors of collision on status-of sailing aim
Factor In port To port T(ég)lsrhlglg Ff?r{ dﬁlsél Total
- Stand on vessel 3 14 22 6 45
Relation of - Give way vessel 6 34 34 23 97
navigation - Overtaking 0 0 1 0
rule - Rule ‘on narrow channel 1 0 4 0 5
- Rule, of habour limit 0 0 6 0
- Negligence of look out 4 27 37 12 79
- Neglecting, watch(asleep) 0 5 3 8 16
- Violation of*nav. rule 1 2 16
Cause - Violation of principal “duty 0 1 2
- Drinking 2 0 0 0 2
. Viole.lti.on of ﬂ.lef best aid 3 10 19 6 39(34)*
avoiding collision
None 8 27 35 20 90
First known <0.5"’ 2 12 16 2 32
distance £057~20"< 0 3 6 3 12
207 £ 0 10 4 20

* Number of negligence of watch keeping as contributing cause.
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Table 2-10. The casual factors and causes on fishing vessel collision by the collision

avoiding sequentially timed events

Duty judging state Duty acting state Emergency actin
Free state = v g.g = Y g = g y. g
(5-8 N. miles) (2-3 N. miles) (0.5 N. miles)
- Arranging the - Non-compliance of
. ing look - Keep neglectin,
fishing gear basic principles Keep neglecting look out ©¢p neglecting
; . - Same as pre state look out
+ Preparing the - Negligence of . .
. - Watch keeping failure - Same as pre state
fishing system look out .
Do g . - Same as pre state - Violation of the best
- Communication fishing operation L . .
. B . - Violation of aid avoiding
about fishing asleep(fatigue) on .
. iy telecommunication collision
condition prejudice 3 o
. . - - Mis-guard - Prejudice
- Fish finding ignorance of . ! .
. N - Aid not equipped - keep fishing
- Focus on fishing navigation rule ; .
Negligence of “Misjudgement (- language bacics) - Improper avoid
gig - 4 .g +Violation of the best action
watch at no using : - . 3 .
. 3R aid avoiding collision steering
anchoring status navigational W “keep unsafe speed
- Off the navigational aids(misuse or none) I . R 'noepwamin sip )
light or shape “lack of officer ¥ . g 5 N .E .
. - steering no telecommumication
- Fatigue - Violation of .
. S - Unsafe speed - Emergency station
- Specific avoiding duty y |
. y - No warning signal failure
characteristic of - Watch keeping .
. : - No telecommunication
fishing vessel failure
. N - Ignorance of
-Fishing gear and prejudice Nt
Ehe navigation rule
method misjudgement rule
-vessel size “misjudgement about
-Manning fishing state
- Searching fishing - Violation of'the best
gear set aid avoiding
collision
- Ignorance of

navigation rule

U
Underlying factor
Focus on fishing job

The prejudice or ignorance on steering and sailing rules

Specific characteristic of fishing vessel

- 29 -
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Table 2-11. General condition status of capsizing accident

S No. of Navigation  No. of Sea state ~ No. of
Fishing category . . .
accident type accident (B' scale) accident
Coastal stow net 4 Sailing 9 0 2
Off shore stow net 5 Fishing ’/ 1 0
Drag & trawl 3 Anchoring 3 2 1
Off shore long line 2 3 1
Off shore trap 1 4 6
Purse seine net 1 5 2
Anchovy drag net 1 6 2
Coastal gill net 1 7 5
Coastal trap 1 8 0
Total 19 19 19

UTHEE F7.3%), FY IR FF $(47.3%), S dHE=s B
&2 =7 RS THTable 2-11).
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Table 2-12. The immediate cause and contributing causes on capsizing fishing

vessel

Contributing cause

Immediate Cause

Human error

Unsafe condition

Human error Unsafe condition

-Disorder fishing gear
storage(6)

-Fishing gear  control
mistake(2)

Stow net 9

-Top heavy(6)
-Abeam wave(3)
-Stern-side wave(2)
-Pipe damage(1)

-Untying heavy -Abeam wave(2)
material(3) -Excessive water
-Excessive rudder(1) inflow(1)

-Fishing gear control

-Main. engine disorder(1) mistake(1)

-Excessive catch(3) -Excessive rudden(2)
-Untying heavy -Excessive speed(2)
Drag net 3 nterial(1) B ins heavy
naterial(1)
Trap 5 -Disorder fishing gear -Abeam wave(2) -Excessive water
storage(1) -Free water(1) inflow(1)
-Untying heavy -Abeam wave(1) -Excessive rudder(1)
material(1) -Poor drainage(2) -Untying heavy
Long ) -Stern-side wave(2) material(1)
line -Disorder fishing gear
storage(1)
-Excessive catch(1)
-Fishing gear control -Abeam wave(1) <Excessive speed(3) -Excessive water
etc. 3 mistake(2) -Stern-side wave(2)  -Untying heavy inflow(1)
-Excessive speed(1) material(5)
-Disorder fishing gear -Abeam wave(7) -Untying heavy -Abeam wave(2)
storage(7) -Top heavy(6) material(5) -Excessive water
-Excessive catch(3)  -Stern-side wave(2)  -Excessive rudder(4) inflow(3)
-Fishing gear control -Strengthen current(2) -Excessive speed(3)
Total 19  mistake(4) -Poor drainage(2) -Disorder fishing gear
-Untying heavy -Pipe damage(1) storage(1)
material(2) -Free water(1) -Fishing gear control

-Excessive speed(1)

-Main engine disorder(1) mistake(1)

-Excessive catch(1)

- 31 -



2.3.4. A EALS KAl A
2009 A F-E 2011371 3Wd-5te] o] d s FAt FolA FHEAALE 48719]

AR AAE Ars 1100

al
BostA R g odel dEtlAE AFHoE FuE G + gt AN
7 ARAFUAA L FE0) B ezt

Table 2-13. The casual factor and immediate causes on sinking fishing vessel

Contributing cause Immediate Cause

Human error Unsafe condition Final unsafe condition
-Poor water-tight(6) -Heavy weather(9) -Large list(2)
-Improper heading(4) -Poor drainage(4) -Excessive water inflow(7)
-Improper speed(3) -Left alone(3) -Heavy weather(2)
-Lost opportunity(3) -Maintenance faulty(2)
-Untying heavy nmaterial(1) -Strengthen tide(2)

-Flooding(2)
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Table 2-14. A performance number of lifesaving factor and the casualty by degree

of urgency

Unsafe factor Use time Rescuer Casualties
No. . WL* CD ES <lh. 1h.£ CG NV Self Death Missing Injury Total
Very urgent 13 0 31 7 6 4 10 1 y/ 35 0 42
Urgent 12 2 9 &6 6 6 3 8 0 6 28 1 35
0 1 2 0 0 1 0 2 0 0 2
2 13 8 15 12 T O 15 63 1 79

Ordinary 2

Total

*WL: wearing life-jacket, DC: calling distress, ES: Order the emergency station,
CG: Korea Coast Guard, NV: nearby vessel
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159742 A o] d o= grfsie] A3, 8 Aol
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42. A5 & Wy

TRSE ©| &% oJde TAAAE Fig 3-13 o] Ak #AIZX e &

d SARAXZ FASH o, M-GPS YA EA X9 A AU Table 3-13

M
=2
>
el
X
=2
{ld
B
%

X528 Photo. 3-13% Zt},

6DB_GP antenna

Service antenna

Position transmitting equipment Voice-communication equipment

Fig. 3-1. Configuration of position transmitting equipment(M-GPS) and voice

communication equipment used in the trial experiment.
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Table 3-1. Specification of TRS position transmitting equipment, M-GPS

Items Specification

Display 3.5inch TFT-LCD (resolution 320x240)
Operating system Nucleus

Memory Ram 64M byte, Rom 64M byte
GPS engine Sirf I

Size 100x80%25mm

User interface S/D card slot : 16GB(SDHD)
Sound Buzzer

TRS module 10270iDEN

Power supply 12~24V DC

Temperature -20~70°C

Etc. Analog 1, Digital : 2EA
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b)

Photo. 3-1. Photograph of TRS system installed in a trial fishing boat.

(a) The fishing boat used at sea trials
(b) Equipment installed at bridge
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AL x| WAl AR o] AT L TRSTFIHF FEFAES 7Wo g 3k 94
A2 (M-GPS, KTP)9F dutbzl oz who] AL&3ta & ©o]%F 3AKSK, KT,
LGU+H)2 (W)CDMAE ~7|Hto g2 3 FolZ AT AAE ALE3te] 2011

10€95E 12¥971A] &5, A, dallollA] Table 3-2 2 Table 3-33% o] Zsjds

o4, AckATold, AHRFH B thkd Aol AAstel A
AA YR ASFIE 20-60sccE BHFFO, A FRE ofH 157 o]
A e b, A, A2, W, S, GRAFH Y dH Solnk B,

w4 EAZAQ TRS ~dualE FdoAle] AupAu] 2] FHopHS HA43
DBDM(dual band dual mode) &4 &4l F#3+E, LBS(location based service)
718Ee] o]& 3AKSK, KT, LGUH®| &2 ik 54 FHES AR&sta] AW
o] Azts A% 2dAEe] AR 9% gotH g F2E AT FAA

A =2 7hedel thako] E48kA T

Table 3-2. A number -of ship equipped with the position transmitting equipment

and the voice communication equipment

Mobile phone

TRS Total
SK KT LGU+
East sea 6 1 1 8
West sea 6 1 1
South sea 3 1 4
Total 15 2 2 1 20
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Table 3-3. Specification of the fishing boat used at sea trials

No.  Ship's name Tonnage Fishing method Port of registry = Remark
1 Minsung 4.98 Coastal gill net Donghae East sea
2 Youngduk 3.69 Coastal gill net Donghae East sea
3 Dongnam 6.26 Coastal gill net Donghae East sea
4 Mansun 7.93 Coastal trap Donghae East sea
5 20yang 6.67 Coastal trap Donghae East sea
6  Yunkyung 7.93 Coastal trap Donghae East sea
7 Boksung 8.55 Offshore longline Inchon West sea
8 3Haesung 7.93 Coastal gill ‘net Inchon West sea
9 Dongyang 10.00 Offshore |longline Inchon West sea

10 3Kwangbok 9.77 Coastal composite Inchon West sea

11 2Younggil 9.77 Coastal gill net Inchon West sea

12 Kwangsung 193 Coastal composite Inchon West sea

13 3Kyungjin 7.93 Coastal composite Jeju South sea

14 88Hanil 29.00 Offshore longline Busan South sea

15 509Kumdong 79.00 Eel trap Tongyoung South sea
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Fig. 3-2. Position information about departure and fishing of trial ships obtained

by using TRS position transmitting equipment in the East sea, the
West sea and the South sea.
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Fig. 3-3. Fishing ground information of coastal trap fishing boat obtained by

using TRS position transmitting equipment in the East sea.
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42. ZA 3 Y

Aol A3 APTE AAEHAES ©]83H= SPOT(Globalstar Co.)9} AAAES

dE& ©]83F= LGT(AP systems Co.)2] 2FF/=2 TA1 &1 ALY Table 4-13 2t}

Table 4-1. Specification of APT experimented by using satellite

Specification
Items
Type A Tape B

Satellite type Low earthrorbit satellite Geostationary satellite
HeightxWidthxThickness 9 4cmx6.6em*2.5¢cm 9.4cmx6.6cm*2.0cm
Weight 147.4¢ 125g
Operating temperature 30C to 60T i
Operating altitude -100m to 6.500m .
Humidity rated 95% to 100% _
Battery Bnergizer lithium ultimate AAA Li-ion polymer 3.7V/1200mAh
Functions SOS, help, custom 'message, SOS, help, track progress

track progress etc. etc.

A F A § 1 oA DGPS(differential global positioning system,
GP-36, Furuno Co.)E ©o]&3sto] 1Al that YA HAX T o] A
et 24, EA43ATh A

SAAEE 42 C/A(Coarse-acquisition) code, 1575.42MHz, 5m RMS(root mean

Sk DGPS(GP-36, Furuno Co.)®] ZE=, F34 4
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B

Fig. 4-1. Sea trial experiment of APT of using satellite from Busan to Tongyeong.
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43 A3 2 37

43.1. 4 AN Y 9 A=

& 2AFNA DGPSe fA9F AAE e ©]83 APT SPOTS| A
£ vug A= Fig 429 ZTh DGPS9F SPOTY| HHAA+= 9= 35° 47
387N, A% 129° 435" ER FU3Y o1}, DGPSSF SPOPY| §) - =9 =
HwEtA  Zh7b 2.03%10%, 2.75x10°T-4.37x10°, 4.12x10°5 Y ER O]

DGPS”7} SPOTOl vlske] ZHzZE 66.4%, 46.3% Z2FSETh,

- O : DGPS
[ : SPOT
I:ID
= |
o 35°%38"
iy a
35°4'37"
129°4'34" 129°4'35" 129°4'36"

Leng. (E)

Fig. 4-2. The comparison of precision between DGPS and APT of using

satellite in fixed position.
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DGPSS} SPOTS] T AANA 9 - AR o] E ttestS ©] 83}

£
r-{u:

o

2

= Table 428 2o, TSR0z 71AE AEdA 9 - A= ko] &
ol EAMZAF DGPSe SPOTZH &g 271 e ASE UET

o]¢} 2ol DGPSS] Z$1H =7k SPOTY HIgtel %7 Uehd 212 DGPSOIA
T GPSY| A58 BAZ Fo 9] - AEE AHE3HL, SPOTS AAE H48E
of FAF GPSOl AEE BASA %I AGHAY] WE WA Aol
2

SPOTAXM = 415 gh& HAstal Agants, ZAREES A P44

Table 4-2. The comparison of precision by t-test between DGPS and SPOT of

using satellite at fixed position

Number of Std. error

sample il SD Mean
Latitude DGPS 186 35.077264 2.03x107 2.0x10°
SPOT 186 35.077284 437x107 3.0x10°
. DGPS 186 129.076453 2.75%107 1.5%10°
Longitude SPOT 186 129.076439 412107 3.2x10°¢

Levene's test for .
equality of variance t-test for equality of Mean

. Sig. Mean Std. error
F Sig. t df (2-tailed)  difference difference
Latitude 14.576 000  -3.681 370 000  -.0000134 .0000036
Longitude 61304 000 5728 370 .000 .0000202 .0000035
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Fig. 4-3. The circular error probability of the data by APT of using satellite
(left: SPOT of using low earth orbit satellite, right: LGT of using

geostationary satellite) at fixed position.
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Fig. 4-4. Sea trial experiments by APT of using satellite in the West sea and the

South sea.
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