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ABSTRACT

Purpose: The purpose of this study is to prepare an environment that can provide high-quality 119 rescue
services by analyzing the causes of casualties at the water rescue and suggesting improvement plans to
prevent them. Method: 5 major cases were analyzed among firefighters' casualty accidents during rescue
activities related to the water over the past 10 years for case study. And the causes of the accidents were
analyzed in terms of 4 values (Man, Machine, Media, Management) through the 4M analysis technique.
Result: D man: the main causes are lack of awareness of on-site safety, etc @ machine: the problem of
the absence of the equipment itself, etc @ media: the lack of information on the rescue site and the poor
rescue environment conditions, @ management : the main causes were the absence and inadequacy of
the response manual for each rescue site, Conclusion: O man: knowledge of SOP and reinforcement of
education and training, etc. @ machine: there are measures such as the introduction of equipment
suitable for the changing rescue site, @media: providing sufficient information about the rescue activity
environment and conducting regular road training, @ management: policy suggestions such as
establishment and dissemination of on-site safety management plans and manuals were derived.

Keywords: Accidents from Casualties, Case Study, 4M Analysis Technique, Causes of Casualties,
Improvement Plans for Casualties
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Table 1. Reconstructed 4M analysis model

1. Forgetting the crew's instructions
@ 2. Operator's subjective judgment error
psychological 3. Ignorance of guidelines and non-compliance with guidelines
4. Lack of on-site safety awareness

1. Fatigue, poor concentration and illness

@) 2. Sleep deprivation, alcohol use disorder
Man physiological 3. Deterioration of bodily functions
4. Aging

1. Field commander competency and leadership issues
2. Lack of competency of on-site safety inspectors
@professional 3. Teamwork issues (conflicts with the commander or other crew members)
4. Communication between crew members
5. Communication Problems in Situation Reporting

1. Absence of equipment itself

2. Defects in the equipment itself

3. Insufficient performance of equipment

4. Equipment obsolescence

5. Lack of standardization of equipment operation
6. Lack of education and training for equipment
7. Inexperienced equipment operation

8. Inspection and maintenance problems

Machine

1. The problem of lack of information
1) Lack of information on building structure
2) Lack of information on hazardous substances
3) Lack of information on the number and location of requesters
4) Lack of information about equipment performance and operation
5) Lack of information on other rescue activities
2. Lack of information due to limitations in wireless communication transmission
3. Incorrect posture and behavior of rescue activities
4. Wrong rescue method
5. Defects in the space itself for rescue activities
6. Improper planning and procedures for rescue operations (Non-assignment of appropriate personnel to respond
to water accidents, etc.)
7. Poor structural environment conditions (Sandwich panel structure, rapids, heavy rain, deep water rescue
situation, road loss, etc.)

Media

1. Absence and inadequacy of on-site safety management plans and manuals
2. Absence of an on-site safety department
3. Absence and inadequacy of on-site safety training
Management 4. Absence and inadequacy of physical fitness and health management programs, etc.
5. Lack of guidance and supervision of crews
6. Errors in Rescue Team Arrangement and Role Sharing
7. Rescue team shortage
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