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Abstract : Along with an increase in marine activities every year, the frequency of marine accidents is on the rise. Accordingly, various research
activities and policies for marine safety are being implemented. Despite these efforts, the number of accidents are increasing every year, bringing their
effectiveness into question. Preliminary studies relying on annual statistical reports provide precautionary measures for items that stand out significantly,
through the comparison of statistical provision items. Since the 2000s, large-scale marine accidents have repeatedly occurred, and case studies have
examined the "accident response." Likewise, annual statistics or accident cases are used as core data in policy formulation for domestic maritime safety.
However, they are just a summary of post-accident results. In this study, limitations of current marine research and policy are evaluated through a
literature review of case studies and analyses of marine accidents. In addition, the ontology of the marine accident information classification system will
be revised to improve the current limited usage of the information through an attribute analysis of boating accident status reports and text mining. These
aspects consist of the reporter, the report method, the rescue organization, corrective measures, vulnerability of response, payloads, cause of oil spill,
damage pattern, and the result of an accident response. These can be used consistently in the future as classified standard terms to collect and utilize
information more efficiently. Moreover, the research proposes a data collection and quality assurance method for the practical use of ontology. A clear
understanding of the problems presently faced in marine safety will allow “sufficient quality information” to be leveraged for the purpose of conducting

various researches and realizing effective policies.
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Table 1. Basic factor analysis by literature review
Literat_ure Korea Coast I Mgritime Statistics Kim et al. et gl Kwak et iadl
B factoiewew Guard 881?3) Safetg’onlg;’“nal Korea (2017) |  '2P20 011) (I;S"ff) @011) (I;(")‘?lg)
Stakeholder
vanerbiliy | SR Sedent ecdent | accident | accident | accidemt | Ve
Resources Z:;:flliz;}t]ilfﬁ vessel vessel
structure type type
Risk (accident) accident type accident type | accident type | accident type
Response-
actions taken
Disaster (resuts) | % U | iman cosuatis
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Table 2. Status report terminology attribute classification
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24 AU AeANE B9aED Fxeo} B o 9
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g oHaEE BiRHsa Ao o & Frsehe ¥
Aol gl
AH oz xS A4S ANUE FAN ADS
o AR E A AP Fe dolHE shEshs 2
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o2, B AFdA T HXE FE3o] do]E H o] 2~(DB)3}
g & b A Y FA AR, FET], 80 5 A
A Z3 ZTEo] ER/RE AAEAL

OAE F231E 93 AA(excel) DB Ho|E &4
(attribute)> AR A E&AEA AT (Table 2)5 EUZ 2}
A3t AR A ALEE = A d

_9_0-] é})xé% o] x
]

O
(column)oll 71918}3, | &4 By ©
‘il‘

o = =1 —= 0%
Aol A FE3te] DBl YHATE FF £4 W2 Rolx
HrES dA st HFHOR G YAE I EYS 1

Attribute classification

Specifics

Basic information about the accident

Serial number, document number, case title, number of reports

Initial accident information and
radio wave information

date & time of the accident, time of the report, time of the shipment, means of filing the
report, the declarer, the current status of the ship (incident situation),

Accident location information

location of the accident, diameter, address of the accident

Vessel Information (Ship Spec) vessels,

tonnage, vessel type,
passengers, number of foreigners, etc.

shipment, unregistered vessel, load type. number of

Weather / Sea Characteristics

Information high / low tide (hour)

Weather condition, cloudy/clear, wind direction, wind speed, digging, visibility distance,

Accident (risk) information

Ist accident, 2nd accident, 3rd accident (chain risk, compound accident)

Damage result information

Rescuer (fair condition), injured person, dead person, missing person, type of ship damage,
type of spilled oil, runoff

Incident Response Information /
Input resource information

first input force, initial arrival time, dispatch distance, additional input forces, input
equipment / resources, response measures, system availability

Cause of the accident

response vulnerability, alcohol intake, unlicensed, incident wvulnerability (final cause of
accident), oil spill cause

End of incident information

accident end date, accident end time, accident end location, final process results
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Table 3. Marine Accident Classification Framework

Classification Subdivision (standard term)
Accident party
Third party (public)
Informant Third party (nearby vessel)
(correction) Marine Police

Government agency

Related agency

Reporting means
(correction)

Telephone

SSB

VHF

Report a distress

Visit

Marine Police TRS

Marine Police VTS

Rescue forces
(correction)

Marine Police

Civil marine rescue

Private fishing boats, civilians

Fire/Military/Pipeline

Self-effort

Response measures
(addition)

Rescue

Search

Maritime work

Control work

Fire suppression

Safety management

Investigation/Research/Analysis

Situation verification

Towing/Lifting

Response vulnerability
(addition)

Bad weather

Marine Environment (Feature)

Vessel hazard status

Lack of capacity

Lack of resources

Instruction failure

etc.

7 - A

Table 3. (continued)

Classification

Subdivision (standard term)

Load
(addition)

Oil

Non-oil

Oil spillage
(addition)

Outflow during work

Deliberate outflow

Old/defective

Environmental factors (weather, marine)

Accident result

Unknown cause

Physical
damage

Damage
type
(correction,
addition)

Loss of utility (sinking)

Burnt

Property damage

Pore

Amputation

Modification

Scratch

Crack

Breakdown

Elimination

Loss

Flooding damage

Partial disappearance

Others

No damage

Casualties

Rescue (Good fair)

Injury

Death

Disappearance

Pollution
damage

Oil spill

Natural extinction

No spill

Accident handling
results
(addition)

Rescue

Aid (resources)

Inability to rescue

Future response measures

Response measure completed

Report cancellation

Error (no abnormality)

Other classification
framework
(Annual statistics)

etc.

* outbreak area

e outbreak type

* outbreak cause
L]

reporting route

first arrival forces (rescue forces)
case reception route

case of the accident vessel

gross tonnage

vessel type

quality of radiation
climate/month/time

e office

* emergency patient occurrence place,
etc.
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Table 4. Defining basic factors of marine accident ontology

Basic factor Definition

* An individual (or group) who designates and manages requirements (legistration, guidelines, manuals) for
Stakeholder disaster / accident management

* Owners of resources that have been affected by a disaster / accident

* Factors to be managed in order to minimize risk (accident) prevention and disaster (damage)
Vulnerability * The more vulnerable factors, the greater the scale of the disaster (damage) or the vulnerability causes the

accident
* Resources from responders' point of view: Resources required to implement disaster management responsibilities
Resource (rescue forces, rescue input resources, etc.)

* Resources from victims' point of view: Resources damaged by the accident

Risk (accident) | * Factors causing actual accidents and disasters (vessel accidents, non-vessel accidents)

* Means to prevent disasters / accidents or minimize damage
* Includes all measures related to a series of processes from prevention to preparation, response and recovery
for marine accident management

Response-
actions taken

Disaster * Result of damage caused by accident (damage of property due to loss of ship, damage of human life,
(damage results) damage of environmental pollution (marine pollution), etc.)
FAHE NAY Hol8E 3] TRAH ARt & PGS Hepgo] EAT W LA,

A
Bk e BE SgA AATAA AN A AN dos] Al0] Hrk FP(AH A ubA}

24

gk At - AR 2 EX] 713 ek NS A A ol BAEd v HAlE, edd $2 AFES A ¢

A RERA 7L AE Table 49F o] Aot ™, o] 23k Apo] JE JA HW Ayt At &
UM EFATAA AFT A o] SEEA= B F Avk FAA Atads|e] Ade AR dE], =298,

ARE dedhed aaola JEE 3 vl B8 4 $AFANEIYLY ) e T vk R, B AsE

AW ot ¢ ok Aol vk AEA AAd & Eel7] HelidE A (ISARR] ol B AR Ee A}

At 2EEA 7|28 s wet FEARdSs =Asket ol odl s olof )

ol Aund 84 N AT frlHew A" AS & 5 U 7]%3& B AFTARAE ] v A2 s Abard

ThFig. 1). of B3k A5 A A FAAE FEnte] st Azt

(' Law/Guidelines/Rules W

»  LawyOrdinance/Regulation

= Article

« Legal provision, details, etc.

Stakeholders

= Regulation designator, person

Risk (Accident)

* Vessel accident

prevention -
mitigation

in charge (organization)

= Non-vessel accident

= Ownership of resources, etc.

+ Weather/ marine environmental

threat .
execution

factors (external factors)

= Human factors {individual factors)
Resources

= Ship specifications /

= Material Factors (Ship Factors)

Response actions

= Management policy factors

L

AT W . = Planning
Load / crew members (organization, administrative factors)

= Operations

- Input resources (input
(prevention. preparedness,

power) increase

response, recovery)

o = 40! b
Disaster (Damage/Loss) e,é"c Review & assessment
¥ = Action enhancement

= Personal injury (death, injury.

disappearance)
= Physical damage (ships.
facilities, loads, etc)

Pollution damage (marine

K pollution etc) /

Fig. 1. Correlation between basic factors of marine accident ontology.
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