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Abstract Coastal small vessels have limited safety equipment and crew resources, making rapid response
difficult during maritime accidents. This study analyzed domestic maritime accident statistics and
representative accident cases from 2021 to 2025 and designed a sensor-based accident response
scenario framework for the development of accident response systems for coastal small vessels. Based
on the analysis results, major accident types were classified into fire accidents, flooding accidents, and
complex accidents. The proposed framework consists of four stages: Detection, Judgment, Warning, and
Response. Accident severity was classified into three levels (Level 1-Level 3) using information from fire
detection sensors, flooding sensors, and inclinometers, and accident-specific response scenarios were
developed. For complex accidents, an integrated response procedure was established by prioritizing fire
response while simultaneously performing flooding response actions. The proposed framework can be
utilized as a design guideline for accident response systems for coastal small vessels and is expected to
contribute to the development of sensor-based real-time maritime safety technologies.

Key Words : Coastal Small Vessel, Accident Response System, Accident Response Scenario, Fire Accident,
Flooding Accident, Maritime Safety
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(Table 1) Statistics of Marine Accidents and
Fatalities in Korea (2021-2025)

Fatalities

Marine Fishing Vessel Fatalities &Missing

Year Accidents Accidents &Missing Persons

(Cases) (Cases) Persons (Total) (Fishing

Vessels)
2025 3,840 2,478 137 110
2024 3,559 2,352 164 118
2023 3,417 2,261 94 78
2022 3,167 1,904 99 83
2021 3,063 1,971 120 89
Total 17,036 10,966 614 478
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(Table 2 Distribution of Marine Accidents by Vessel
Tonnage (2021-2025)

Year (2 Tons 2-5 Tons 5-10 Tons > 10 Tons
2025 676 973 954 1,237
2024 643 947 848 1,121
2023 687 854 814 1,062
2022 657 735 666 1,109
2021 632 666 713 1,042
Total 3,295 4,175 3,995 5,571
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{Table 3) Distribution of Marine Accident Types in
Korea (2021-2025)

Accident Type (C-raostgls) Ratio (%)

Engine Damage 4,673 30.3
Entanglement with Floating Objects 2,137 13.8
Collision 1,250 8.1
Flooding 1,202 7.8

Shaft System Damage 956 6.2
Grounding 829 5.4

Fire &Explosion 707 4.6
Navigation Impediment 594 3.8
Steering Gear Failure 568 3.7
Capsizing 463 3.0
Marine Pollution 347 2.2
Contact 232 1.5
Sinking 232 1.5

Safety Accident 877 5.7
Others 376 24
Total 15,443 100.0
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[Fig. 1] Accident Analysis Framework Based on Marine Accident Cases
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(Table 4) Criteria for Accident Severity Levels
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ty Criteria Response
Level
Level 1 Single sensor activation Situation monitoring
Continuous sensor
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