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Analysis of safety risk factors of fishermen on the Korean tuna purse seiner
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Tuna purse seine fishery (TPF) constitute more than 60% of distant water fishery production in Korea based on a statistic
of 2018, and 28 ships from four different companies were under operation at the western and central Pacific Ocean. On
this research, common risk factors during TPF were investigated via enumeration of five years Korean fisherman’s insurance
payment statement, followed by some counterplans to diminish the accident rate. The accident rate of TPF on the Pacific
Ocean peaked by 43.0% in 2014 and constantly decreased to 23.0% until 2018, presenting an average of 33.6%. Meanwhile,
the accident rate on the Indian Ocean reached the highest point 55.1% in 2014 and declined to 11.6% in 2016, having
an average of 24.7%. The average accident rate of the Indian Ocean scored 8.9% lower than the rate of the Pacific Ocean,
but no statistic significance was observed. Depending on the process of operation, ‘casting or hauling of net’ was the most
frequent part that people received an injury (40.4%). When the accidents were classified by their types, ‘falling down’
was the most recurrent cause of the injuries (28.5%). At the point of severity, the worst injuries were induced by crush
hazard. Considering aforementioned accident frequency and severity, all the factors on the accident type list were divided
into three different groups including high risk, moderate risk, and common risk. This study is expected to contribute to
the reduction of occupational accidents during the work of fishermen and establishment of a safety management system

for distance water fishing vessels.
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Table 1. The classification of accident pattern in fishermen accidents according to contact with object or facilities of KOSHA code

KOSHA code Accident pattern
00 Insufficient data Insufficient data
01 Falls from height Falls from height, Falls into water
02 Slips and trips Slips and trips
03 Bumping Bumping
Ttems 04 Struck by object Struck by object
05 Contact with machinery Contact with machinery, Contact with gear
06 Collapsing or trapped collapsing Collapsing by object Trapped by collapsing
07 Pressing * vibration Pressing by object Vibration by object
08 Abnormal temperature exposure Burning
09 Etc. Etc.

Table 2. Hazard factors by items of 4M in fishermen accidents on the Korean tuna purse seiner

Items

Causes of accident

Machine

+ Difficulty of grasping the work, equipment and machine
+ Difficulty of the work and operation of machines
- Poor visibility of signals and sign posts, etc.

Media

- Limitation of work space
+ Poor working environment such as lighting and noise
- Inclement weather, etc.

Man

+ Inadequacy of knowledge, experience, and skills

+ Inadequacy of sensitivity to danger and of alertness
+Do not wear an personal protection equipment

- Physical problem, psychological problems, etc.

Management

+ Inadequacy of instructions, notices, or human signals

+ Defective system of cooperation the organization and among work places
+ Inadequacy and inappropriateness of the work manual

+ Inadequacy of education and training

+ Inadequacy of health care

« Inappropriateness of working systems, etc.
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Table 3. The occurrence status of accident on the Korean tuna purse

seiner from 2014 to 2019

2015 2016 2017 2018
(2014.08 (2015.08 (2016.08 (2017.08 (2018.08 Average
~2015.07) ~2016.07) ~2017.07) ~2018.07) ~2019.07)
Pac. Ind. Pac. Ind. Pac. Ind. Pac. Ind. Pac. Ind. Pac. Ind.
E?gﬁ’g of death and 1 0 0 0 0 0 0 0 0 0 0.2 0
Accident 0 0 0 0 0 0 0 0 0 0 0.0 0
Disease 1 0 0 0 0 0 0 0 0 0 0.2 0
Occurrence rate of
death and missing 46.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.4 0.0
)
Accident 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Disease  46.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.4 0.0
Number of victim 92 27 70 15 61 5 61 7 41 7 65.0 12.2
Accident 53 15 37 10 36 4 38 4 28 4 38.4 7.4
Disease 39 12 33 5 25 1 23 3 13 3 26.4 4.8
82:1‘::6(‘;2; rate of 430 550 368 259 307 116 330 146 230 143 336 247
Accident 248 306 195 172 18.1 9.3 20.5 8.3 15.7 8.2 19.9 15.0
Disease 182 245 174 8.6 12.6 2.3 12.4 6.3 73 6.1 13.8 9.7
Number of crew on 5, 49 99 53 199 43 185 48 178 49 1932 494

board

Pac.: Pacific Ocean, Ind.: Indian Ocean.

Table 4. Statistical test for difference of average accident rate by fishing area on the Korean tuna purse seiner from

2014 to 2019

Levene’s test for
equality of variances

t-test for equality of means

Std. 95% confidence
) Sig. Mean Error interval of the
F Sig. t df (2-tailed)  difference  differenc difference
e Lower Upper
Equal variances 215 18 1.03 8 33 9.01 8.73 -11.13 29.15
assumed
Equal variances not 1.03 5.30 35 9.01 8.73 -13.06 31.08
assumed
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Fig. 1. Frequency of occurrence by accident pattern and fishing process in the Korean tuna purse seiner from 2014

to 2019.
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2019.
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Table 5. Contact with machinery accident by 4M to 4E for the Korean tuna purse seiner

4E 4M Man Machine Media Management
Engineering Safety equipment Cover the actuator Clarify of work System .Of t.he
communication
Education Clarify of the produces Understanding of the scale Understanding .ofA that the  Discussion between the
of pressure characteristics fisherman
Enforcement Awareness of safety Safety in ea'ch parts of the  Guideline 0 f the working Display of work procedure
equipment environment
Environment Space for work on deck Improvement of fishing Reject of night work Building the network in an

gear
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Table 6. Fall down accident by 4M to 4E for the Korean tuna purse seiner

4E M Man Machine Media Management
Engineering Safety equipment Automate equipment Risk assessment System .Of t.he
communication
Education Awareness of safety Education f(.)r operation of  Education for accident Do education regularly
equipment example
Enforcement Keep the work regulations Safety “::;;cphmz ::.:tts of the Display of work procedure Safety guideline
Environment Space for work on deck Improvement of fishing  Guideline of the working Clarify safety regulation

gear

environment by all language
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Table 7. Others accident by 4M to 4E for the Korean tuna purse seiner

4E 4M Man Machine Media Management
Engineering Safety in cac h parts of the Automate equipment Risk assessment System .Of t.he
equipment communication
Education Do education regularly Education fgr operation of  Education for accident Do education regularly
equipment example
Enforcement Keep the work regulations Keep the regulations of Display of work procedure Safety guideline

maintenance

Environment

Space for work on deck

Improvement of fishing  Guideline of the working Clarify safety regulation

gear

environment by all language
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