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Abstract : Nowadays, the issue of maritime salety is an extremely important issue in the maritime industry and Human’ Stress is one
of the biggest causes of maritime accidents. The purpose of this study was to research and compare the risk marine accidents analysis
methods and find the methods which used to analysis data of the human’ stress and obtained the relationship between it and the risk oi
maritime accidents.

Key Words : Human element, Risk, Probability, Application, Method.

KIN-PR 2015 Spring S ensinar, Molpo, Kores, 22-24 October 2015

Search on the Marine Accidents Analysis Methods

SEHYUB HGHE W

M= Vu Minh Quan

Haeyangdashag-Ro 91, Mokpo-ti, Jeollanam-do, 530-729 Koz
Quan Michal gmail com:

®. %

ERZosT

¢ &

1. Purpose of study

2. Risk analysis methods
2.1. Risk definitions
2.2. Hlements of risk perspectives
2.3. Risk analysis methods

3. Method comparison and classification

% 2 3]9), quan.michel@gmail.com
w39 wiyang@mmu.ac.kr

The 'human element as it is often termed in the shipping literature
{O'Neil, 2003} has frequently been cited as a cause of these costly incidents. A
USCG report states that between 75-96% of marine casualties are caused at
least in part by some form of human error {(Rothblum, 20001

Stress is one of the most important factors in human performance factors
or behaviors that may contribute to maritime incidents and presents research
that has evaluated the contribution of this factor in accident causation.

So the research wants to find the method which can analysis human error
data, and then make conclusion about relationship betweén human stress
{vital signals) and risk of marine accident.
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Fig. 1. Plan of analysis process
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- maritime transportation

2.1. A dassification of risk definitions

Risk definition classes Abbreviation

D1 Risk = Expected value R=EV
D2 Risk = Probability of an (undesirable) event R=F
D3 Risk = Objective uncertainly R=0U
D4 Risk = Uncertainly R=U
D5 Risk = Potential/possibility of 3 lost R=PO
D& Risk = Probability and scenarios/consequences R=P&C
D7 Risk = Event or consequence R=C
D& Risk = Consequences/damage/severity+uncertainty R=Cal
D9 Risk = Effect of uncertainty on objectives R=ISO:

- maritime transportation

2.2, Hements of risk perspectives

Three aspects are considersd: the measurement tools (probabilitiss,
indicators, fuzzy numbers,...), the scope of the analysis (events or events
and conseguences), and the tools applied te convey information
regarding the confidence in the analysis (uncertainty and bias measures)

Definition
Rationale of the measurement tool

Frequentist probabiity
Fraction of tme a specified outcome occurs in an in pranciple infinte number of

P, repeated tests
1 A&ﬁnchonlsrrha\iebehmmPfasammepta-m:iﬂsmmempfwh:chsderwed
ﬁmmmﬂdata,a‘&n@‘l—wmtmded = it or a
of an enginsering or statistcal model
Subjective probabifity

P, Degres of befief of an assessor bassd on evidence avsilable to him/her Le 3 measure of
outcome uncertainty
Modelled pmbah&y
Py Calculated hasedonadafa—m’_wdgﬂen&basednmddnm
mn—pmhm predictor variables to 3 probabiity (or probabifity-fke) zcale

- maritime transportation

Quanttative indicator
A& ratio- or interval scale measure of a characteristc of the system. used a: a progy of
Tou the occumence of svents and/or consequences The guantitatve messure = derved from
data or by applying s model in data.

Guaktstve indicator
A categoricsl or ordinal messurs of = charscterstic of the system used 2: 3 proxy of
Ly the occurence of events and/or consequences The qualtstve measure & based on 3
judgement by an assessor Dhbned =ither thmugh tﬁrecf_pdgnm‘\ or derved from a
mathematical model

Fuz=y number
F A measure derived from the degree to which a specific instance belongs to a certain
category Le the degree of simiarty between the instance and the category

Event
A Aw&{mm&hmﬂmmﬂmmﬁﬁmhchmwurm
over a time interval
Conzequence
C A specific type of event connected to another event through a causal relston, e
under condiions of constant conjuncton. temporal succession and spatis] propinguity

- maritime transportation

2.3. Risk a is method’s for maritime transportation

a concise overview s given of the maritime transportation risk
analysis applications, i.e. applications analyzing the accidental risk of
maritime fransportation in 2 given waterway or sea area. The review
covers the period from 1970 to 2014, using a total of 58 applications. For
each analysis, following characteristics are determined in tables.

- maritime transportation
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ML = o N Srudy Eﬁeﬂdrﬂlﬁn}wrﬂse rumber of colizions and
1574 Rty groundings in 3 waterway

M2z RePs &) 1 Determine the sipected number of colisions in 3 zes
1974 -2 anes

]'_'gs' Reflow &) O Evsluste colision riskin 3 waterway environment

M4 Determine the frequency and consequences of colizion
1995 R 4 O C and grounding. in 3 watenway

{.;955 RelPr & O I Determine the nzk of colision in & waterway

M& Guantify sffect of risk reduction messures on o spiks

foe  FPePrACIUep v GEm et

fregueney and conssauences of

RelPe PoA ClUe T various secident ljpﬁnaseaaea

g3 &3

™ Quantify EH'ect of risk managemant interventions-on rizk

Re(Pe P A OQ et sl dhae 16

tion of approaches to

The general approsches to risk analyss are further disbnguizshed by considerng 2
number of criters used to classify the rizk asnalysis spplicatons The presented
classification distinguishes eight claszes zee Fig. 2. Following criteris are considered for
claszfing rizk anslyss spplicstions to these claszes

1  Strong realist CR1 Focus on underlying trus rek

I Moderate reafst CR2 [ata and snginesring/

I Moderste reafzt wih scientific models
uncertsinty guantfication CR3  Expert judgment

IV Scientfic proceduralst CR4 Mon-spstemic walus

WV  Precautionary CRS  Lsy persons judgment

VI Moderate constructvist with CR6 Uncertainty assesment
uncertainty svalustion CR7 Stakeholder invehement

VI Moderste constructvist CRE Contextusl sttrbutes

VI Strong constructvist CRS Link to decision making

All the methods are compared with the data of human erors [through vital signsls)
and choose the mast reasonable methods to analysis the rsk of accidents.
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Fig. 2: Conceptuzl cutline of the applied classification of scientific
approaches to risk analysis.
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