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This study employs Bayesian network analysis to quantitatively evaluate the risk of incidents in trap boats, utilizing accident
compensation approval data spanning from 2018 to 2022. With a dataset comprising 1,635 incidents, the analysis reveals
a mortality risk of approximately 0.011 across the entire trap boat. The study significantly identifies variations in incident
risks contingent upon fishing area and fishing processes. Specifically, incidents are approximately 1.22 times more likely
to occur in coastal compared to offshore, and the risk during fishing processes outweighs that during maintenance operations
by a factor of approximately 23.20. Furthermore, a detailed examination of incident types reveals varying incidence rates.
Trip/slip incidents, for instance, are approximately 1.36 times more prevalent than bump/hit incidents, 1.58 times more than
stuck incidents, and a substantial 5.17 times more than fall incidents. The study concludes by providing inferred mortality
risks for 16 distinct scenarios, incorporating fishing areas, processes, and incident types. This foundational data offers a
tailored approach to risk mitigation, enabling proactive measures suited to specific circumstances and occurrence types in

the trap boat industry.
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Fig. 1. An example of a Bayesian network (Hujer and Jao, 2011).
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Fig. 2. Prior probabilities for example of Fig. 1 (a) and Posterior probabilities for example of Fig. 1 (b). (Zhang and

Thai, 2016).
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Gil-netter 28.16%
Trap boat 11.99%
Composite fishing boat 11.37%
Purse seiner 10.83%
Stow netter 8.75%
Tatal of others 28.91%

Fig. 3. Status of incidents by type of fishing (2018-2022).

Table 1. Status of rate of deceased by the top 5 types
of fishing. Unit: numbers, (%)

. . Mortality

Type of ship Injured Deceased rate (%)
Gill-netter 3,841 138 3.59
Trap boat 1,635 63 3.85
Composite fishing 1551 35 226

boat

Purse seiner 1,478 39 2.64
Stow netter 1,193 42 3.52
Total 13,641 505 3.70
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Table 2. Status of incidents by fishing area.
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Unit: numbers, (%)

Fishing area
Status of incidents

Coastal (%)

Offshore (%) Total (%)

Injured 806 (89.26) 602 (82.24) 1,408 (86.12)

Diseased 68 (7.53) 96 (13.11) 164 (10.03)

Deceased 29 (3.21) 34 (4.64) 63 (3.85)
Total 903 (100.00) 732 (100.00) 1,635 (100.00)

Table 3. Status of incidents by fishing area and fishing process. Unit: numbers, (%)

Fishing area
Fishing process

Coastal (%)

Offshore (%) Total (%)

Fishing 859 (95.13) 695 (94.95) 1,554 (95.05)
Maintenance 44 (4.87) 37 (5.05) 81 (4.95)
Total 903 (100.00) 732 (100.00) 1,635 (100.00)

Table 4. Status of incident by the type. Unit: numbers, (%)

Year

Incident type 2018 2019 2020 2021 2022 Total (%)
Trip/slip 112 105 88 82 82 469 (28.69)
Bump/hit 69 91 65 52 51 328 (20.06)
Stuck 75 62 57 49 46 289 (17.68)
Falling 21 18 12 28 16 95 (5.81)
Unnatural posture 18 29 23 9 6 85 (5.20)
Exposure to chemicals 17 13 9 9 19 67 (4.10)
Exposure to extreme temperatures 2 2 4 1 2 11 (0.67)
Crumble/crushed 1 2 1 2 2 8 (0.49)
Disease 24 28 18 48 39 157 (9.60)
Others 34 38 23 13 18 126 (7.71)
Total 373 388 300 293 281 1,635 (100.00)
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Table 5. Status of incident by the type and fishing process. Unit: numbers, (%)

Fishery process

. . 0 H [
Incident type Fishing (%) Boat maintenance (%)

Total (%)

Trip/slip 454 (27.77) 15 (0.92) 469 (28.69)

Bump/hit 319 (19.51) 9 (0.55) 328 (20.06)
Stuck 280 (17.13) 9 (0.55) 289 (17.68)
Falling 86 (5.26) 9 (0.55) 85 (5.20)

Table 6. Status of rate of deceased by incident type. Unit: numbers, (%)

Deceased and mortality rate

Incident type Deceased Mortality rate (%)
Trip/slip 2 0.43
Bump/hit 4 1.22
Stuck 3 1.04
Falling 11 11.58
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Fig. 4. Prior probability values for Bayesian network modeling.
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Fig. 5. Conditional probability values for Bayesian network models.

Table 7. Mortality risk value by the bayesian network model

Classification Mortality risk value

Trip/slip 0.18x10"

. Bump/hit 0.32x10"

Fishing 4

Stuck 0.24x10
Fall 0.34x10-*

Coastal T 3

Trip/slip 0.20x10

Mai Bump/hit 0.30x10°

aintenance Stuck 0.30x10°

Fishing Fishing Fall 0.25x107
area process Trip/slip 0.12x10™
. Bump/hit 0.22x10*

Fishing 4

Stuck 0.16x10

Fall 0.23x10™

Offshore T 3

Trip/slip 0.10x10

Mai Bump/hit 0.10x10%

aintenance Stuck 0.10x10°

Fall 0.12x10”
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