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EXECUTIVE SUMMARY

A Study on the Development and Application

of a Maritime Security Threat Index:
Focusing on Abnormal Vessel Behavior

Young-Hun Min - Sung-Jin Cho - Seo-Hee Lee - Su Jin Park

1. Background and Necessity

= Recent maritime incidents occurring in maritime areas are

increasing uncertainty in the maritime order.

- These include setting up installations at the Provisional Measures
Zone in the West Sea and navigation exclusion zones in the West
Sea, conflicts in the Red Sea and Hormuz Strait, and submarine

cable sabotage.

= Korean waters constitute a high-density maritime area with
over 350,000 vessel transits annually, where abnormal vessel
behavior can directly impact national security and maritime
order through disruption of national supply chains and

damage to undersea infrastructure.

= Considering the maritime environment's inherent limitations

Xi



in continuous threat surveillance and rapid response
capabilities, there is a critical need for a quantitative,
vessel-specific risk assessment framework to effectively manage

maritime activities.

Specifically, such quantitative indices can provide an
evidence-based framework for nations to optimize resource

allocation in threat monitoring and response strategies.

2. Maritime Security Concepts and the Impact of Vessel

Activities

1) Scope of Maritime Security

xii

The scope of maritime security encompasses both traditional
and non-traditional domains. Traditional maritime security
includes military conflicts, sovereignty disputes, and conflicts
over territorial seas and exclusive economic zones (EEZ).
Non-traditional maritime security covers law enforcement
issues such as piracy, terrorism, drug and human trafficking,

environmental pollution, and attacks on undersea infrastructure.

Recent maritime incidents within Korea's waters demonstrate
complex characteristics, with a significant proportion directly
implicating national security interests. These include maritime
jurisdictional competition grounded in gray-zone strategies,

transnational organized crime such as drug smuggling, and
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national security threats related to illegal seaborne weapons

transportation.

2) Security Threats Posed by Abnormal Vessel Behavior

= Abnormal vessel behaviors encompass AIS information
manipulation or deactivation, deviation from shipping lanes,
aimless anchorage or drifting, illegal inter-vessel transfers,
cargo concealment, and unauthorized fishing gear usage.
These activities can result in multiple security threats
including: A maritime accidents, A damage to maritime
facilities such as undersea cables, A disruptions to national
supply chain operations, A marine environmental pollution,

and A heightened military tensions.

3) Major Categories of Threat Vessels

= National Security Domain: Foreign military vessels, government
ships and research vessels, vessels transporting weapons
including weapons of mass destruction (WMD), North Korean

vessels, and vessels posing piracy or terrorism threats.

= Law Enforcement Domain: Foreign vessels engaged in illegal
fishing operations, vessels involved in drug smuggling,
contraband trafficking, or illegal immigration, vessels
causing marine pollution, drifting or transshipping vessels,

and vessels operating under the influence of alcohol.

xiii



= Regulatory Compliance Domain: Vessels violating UN sanctions,

vessels engaged in IUU (Illegal, Unreported, and Unregulated)
fishing, vessels with Port State Control (PSC) violations,
hazardous material carriers, and vessels posing infectious

disease risks.

3. Analysis of International Maritime Threat Assessment

1)

Xiv

Systems

U.S. MSRAM

= The Maritime Security Risk Analysis Model (MSRAM) is a

quantitative risk assessment system developed in response
to the surge in maritime terrorism threats following the 9/11
attacks, evaluating threats quantitatively based on three core

elements: threat, vulnerability, and consequence.

Information related to risk-based vessel tracking, anomaly
detection, multi-agency intelligence sharing, and predictive
risk analysis is provided in real-time to the FBI, U.S. Customs
and Border Protection, local law enforcement, and port

authorities through the MSRAM-based integrated system.

= MSRAM serves as a critical decision-making tool for national

policy in areas including port security grant allocation,
maritime security infrastructure and system development,

and maritime threat management.
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= Operating as a systematic, quantitative, and standardized
evaluation framework, MSRAM systematically identifies risk
elements related to threat actors, methods, and locations,
then collects, classifies, and analyzes comprehensive data
associated with these factors to produce standardized risk

indices through quantitative calculation methods.

2) UK MRA

= The Maritime Risk Assessment (MRA) is a specialized maritime
risk evaluation model based on the National Security Risk
Assessment (NSRA), which is incorporated into the National
Strategy for Maritime Security (NSMS) and conducted
periodically.

= MRA calculates risk levels based on likelihood (frequency)
and impact (severity), deriving and utilizing various risk
elements according to threat targets, maritime areas, and

methods to determine likelihood and impact.

= MRA results are integrated into individual departmental
functions for responding to maritime threats, facilitating
inter-ministerial cooperation and serving as scientific evidence
for maritime security policy formulation. However, the
analysis suggests that the model's reliance on scenario-based
outputs results in somewhat limited standardization for

immediate response purposes.



3) Lloyd’s List Intelligence (LLI)

4.

The Lloyd's List Intelligence (LLI) provides real-time analysis
of vessel-level threats such as AIS manipulation, dark
shipping, and illegal ship-to-ship transfers, and visualizes
them in a tiered manner to enable information users to

efficiently monitor and oversee these threats.

The platform employs various data for threat assessment,
including vessel-specific sanctions status, cargo transported,
ownership information, navigation history, and port call

records.

The system provides real-time vessel movement routes and
location information by leveraging satellite-based AIS data,

and delivers real-time risk assessments to users.

Domestic Conditions and Basic Framework for the

Maritime Security Threat Index

1) Domestic Conditions Related to the Development of the

Xvi

Maritime Security Threat Index

= Given that systematic, quantitative, and institutionalized

models, such as aviation safety risk assessment, are already
operational in certain transportation sectors, there is a need

to investigate mechanisms for institutionalizing the maritime
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security threat index by referring to related systems.

= Similar risk indices, such as the Maritime Traffic Safety
Index, calculate real-time maritime traffic risks as an index
based on the characteristics of Korea's maritime environment,
including AIS information, maritime traffic volume, and
marine weather conditions. By referring to these indices, it
is necessary to derive considerations for developing a

maritime security threat index specialized for Korea.

2) Basic Design of the Maritime Security Threat Index

= The threat factor system is structured for 18 types of vessels
across three major categories by utilizing the Korea Coast
Guard's MDA-based Vessel of Interest (VOI) classification.

= To calculate the threat index for the 18 VOIs, quantitative
indicators are designed as occurrence frequency, damage
scale, and response difficulty, while qualitative indicators are
designed as threat intent, concealment possibility, and
response resistance. Specific data mapping for indicator
calculation according to vessel characteristics and
environmental conditions is needed through future index

advancement.

= The derived quantitative and qualitative indicators can be
standardized to enable comparison and evaluation by

transforming indicators with different units and characteristics

xvii
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using log scales, percentiles, five-level grade assessments,

and other methods.

Quantitative indicators should apply the same concept
regardless of the type of VOI, and it is necessary to maintain
consistency in measurement methods and calculation formulas.
This requires transforming indicators with different units
such as cases, amounts, time, and scores into the same

percentile scale through standardization of measurement units.

The calculation formula for the Maritime Security Threat
Index systematically integrates quantitative and qualitative
indicators to produce a comprehensive risk score ranging
from 0 to 100 points. The basic calculation formula structure
is based on a weighted average method and is configured
as follows. Weights reflect the importance derived from AHP
and are calculated as an aggregate score.

n m
MSTI= Z(Zix W)+ Z(ij w;)

=1 j=1
Zi ¢ Quantitative indicators (occurrence frequency, damage
scale, response difficulty)
S : Qualitative indicators (threat intent, concealment possibility,

response resistance)

Wi and Wi . Weights

The Maritime Security Threat Index calculated as a 0-100
point value can be classified and utilized through a four-tier

grading system that can be directly applied to policy
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decision-making and field response. The system can be
divided into Interest (0-24), Caution (25-49), Alert (50-74),
and Critical (75-100).

- The Critical level designates scenarios requiring immediate
intervention with high response urgency. Alert signifies
circumstances necessitating systematic periodic surveillance
and response mechanisms. Caution indicates situations requiring
routine monitoring protocols. Interest represents cases warranting
sustained observation with relatively lower response prioritization

compared to higher tiers.

- Case studies were conducted on sanctioned vessels and PSC
vessels based on the designed Maritime Security Threat Index.
Sanctioned vessels were calculated at 85 points in the Critical
level under conditions such as AIS disruption, ship-to-ship

transshipment, and complex vessel ownership structures.

- PSC violation vessels were calculated at 68 points in the Alert
level under conditions such as AIS information manipulation,
concealment and repetition of violations. This confirms that the
designed Maritime Security Threat Index can be appropriately

calculated according to situations.

5. Conclusion and Policy Recommendations

1) Conclusion

= This study presents a quantitative and qualitative vessel-level

Xix



threat assessment model tailored to domestic circumstances,

which has been lacking in Korea's maritime security system.

Specifically, through systematic analysis of maritime threat
assessment methodologies currently employed by the United
States, the United Kingdom, and intelligence organizations,
this study establishes a foundational indexing framework

with operational applicability in field environments.

2) Policy Recommendations

XX

= This study recommends operationalizing the vessel-specific

maritime security threat index to conduct systematic analysis
of vessel classifications, operational characteristics, and
cargo profiles of high-scoring vessels, thereby informing
policy frameworks for effective threat mitigation. Specifically,
real-time computation of the Maritime Security Threat Index
facilitates immediate threat response capabilities, while
long-term index analysis enables the formulation of policies

for optimal allocation of threat response resources.

Policies for efficient national resource management can be
established, such as prioritizing the deployment of patrol
vessels, aircraft, and control resources in high-risk sea areas or

prioritizing the installation of related equipment.

The analysis results of the Maritime Security Threat Index

in Korea's jurisdictional waters should be utilized to promote
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information sharing and response cooperation with
neighboring countries to address maritime security threats

that may occur in surrounding waters.

= Advancement of maritime security threat index should
enable classification of maritime security threats into grades
based on threat index and their utilization in establishing

short-term and long-term maritime security strategies.
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T 9 S18 B AlRE BAjste] S shepete 91d W7t Aol
3 AP EESIIA Atk ol 913 1l USCGIH HEstn U
20] MSRAM B3 FHolH F7HH0 sHoF 918
8T S HFAFH/HMRA), T3 Aol o}
% 5 A8e JYAow Bisle] JH/1% L Bl YA] Avlzgn
£ LS| S8 97} 2 8L AL Uk & SR oIF 238

el
o,
_\lr‘
!

_q1__$
1o
>
oo
o,
£
ﬁn
ﬁ
-
w
O
)
1o
=
wn
?
=
_L

o8
J-IJ
10
%
10

AHRE ol FeAA %@%ﬁw 48 9 @gei oI, ol 3
& 97k AAZE DEskElo] A Tkt 919 Thgol A 8% Al 2
ao] Pt B2 bk ol BESE AY 4, A%, A9, A



ik, WebA ol oS 9% Wrt mdo] B4, 7%, B
A, B8 A 5L BAlstel B Aol st she sk 91
Aero] A T D B ] T ANBE E A,

_4

H1E 0= USCG sHYLIR(2H) Tt =&

1. USCG sHYAELAZM(MSRAM) 7HQ =TI} =A|

1) MSRAM 7Ht HiZ & =5

= SiQFFHIH(U.S. Coast Guard, ©Js} USCG)2] SHFE A A=A
d(Maritime Security Risk Analysis Model, ©]3} MSRAM)2 2001
| 9.11 8 o]% F53%t 3 El2l AIgel th-3st7] sl e FE
AY B7F AAHOHE0) FEQME thE XX 7S (HSPD-7)° Wt &
Q Qlzete} A4 AUS Aokl BT soF Sk @AYo TS5t
USCGE 2005978 7|9 dihd 9 37} =91 PSRAT(Port
Security Risk Assessment Tool)E HAlsk= 582 &4 1 d 7

o Z45tgictoD

MSRAMZ =712 -84 oA H S 2RH o Et 9
S AARoR FHrlsly, 9 7]8r AHY vlE(Risk-Based Resource
Allocation)& 7FsolA she QAMEA A|Q =2 AAE QT2 o] A

90) Downs(2008), pp. 2-5.
91) GAO(2011a), pp. 9-10.
92) 2Lt XtM[st A2 GAO(2005), pp. 41-42 &=,
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AHL 0] 2EFRE(DHS)Y] 187] 94 Qlme HES mE musiE
= A7slo], sjof Rokunt ohje} 27 AAS B34 9% ) A
F20] 7lofati 9lek.93)

MSRAM 79| a4 542 A, s H2l Aue| e Ades %
Sloto] SHYE HtF A HA vjlE2 7HsHA Sk Aotk =4,
9] bR R A (Port Security Grant Program, PSGP) Hj&Eo]
o] AAol 1 £t 7|E2 sk Aotk AR, =7t AHh9] GIS
718k 918 A =5 F50te] A iEAS Aok Aolth o]gt
HASZ 39408 =Y s I Het AAE A 716 HEH
(Risk-Based Approach)2.& A3zsh= wj2tty] WHslE oju|gict 99

H 3-1) MSRAM H7t @4

Az AlAgy F9 £%
2001~2005 PSAT - S0t QI3 WI| AR
2006 MSRAM 1.0 |« 93 Yuts U Z 1} 6j0|E| Z3}, COTP ©9| T}
2007 MSRAM 2.0 o NE-ZAZ M, ALt2|Q S, A T2 ME Tt
) * 3131 M2 -YAHS(CBRN) 28}, DHS HA| 93
2008~2015 MSRAM + o A 8

o

XtZ: Downs(2008) p.2.9] X2 S HIEOZ XX} 2+

2) MSRAM H7} H|A|

(1) 712 g7t 9=

MSRAMY] HAL 23S Y (Threat), F2FA(Vulnerability), A1}
(Consequence)?] d2A Hgslol= Aojt) ol EEZ FPEY
(Probabilistic Risk Assessment)?] 7|2 FZE5 3| HSl Holof dhA|

93) Wikipedia(ZMY: 2025.6.12.)
94) Snow Eagle Consulting(ZdA4: 2025.6.12.)
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e Ao, thewt 2L 40 BT

Risk = Threat x Vulnerability X Consequence

: |

o714 A2 SAA] 9 =(Intent)? 5 (Capability)& SE4
B7KeE gholm, FoMd2 34 Ad 7Fsd(Achievability), AL
(System Security), ¥ 734 (Target Hardness)& 1133t 75
ol mWal, ARA &A1 34 A3k Iyl A% AA g 59 1

- ==, =

s o o] whet 2gech

H 3-2) MSRAM H7t @4

E_O

1;
o [

ot

94 g
9/ - S R30I 32| LY 5
Threat |« F=7[30| 93 W7t K2(CO) 7|8t
FHory - S Kh0| Y BHN 5T Tk
Vulnerability |+ 2215 20t TS 521 S 3% Bjoj 7|1t
Z - 37 Y NS T} 47
Consequence = 913, ZiH|, &3, 27jet2, A3 S CIXIR T} 7|ot

Xt=: GAO(2011a), p. 112 XM= E HIZQE XA &Y

(2) AlLIZ|R 7]gF Zot Al

MSRAM 7§ Zpitolut AJA ©h9j7} obd ‘AluE] e’ T2 TS
B7leit} 20199 71% ul= AY 48,0007 ol4+9] &FAke] tisfl 150,000
A ol AlvgE| et LY=L YUtk F8 T4 WAl A4 g, Adt
9, A Zeh £% A9, CBRNESHIE-HARs- o) 32, Alo|#3-4
E of 18207 HEHT %)

Ad A2 (Scenario)= £ 4 E= A4HTarget/Asset)oll tiet

95) GAO(2011a), pp. 8-9.
96) MSC(2019), p. 30.
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24 3H4(Attack Mode)e zgsto] 2 o2 S A4 9
A= AL, ofF B7 8450] A8Ee 24 weE 4ddT. o
2h4 A7HConsequence)= 32 A Al YRt 13 2 23 15 o

7¥ote FEOE, AU At 1323 FAH JFE Eabsto] AF
ot ojn g3 ol wEt Axbe gk 4 3loH, 8
2= A A5AF 9 2GA] - 8(Response - Owner/Operator), A
12} %8 7]¥HResponse - Local 1st Responder), alQFFH]|H(Response
- USCGB)9 & =, 3& 7FsA(Recoverability), A2 FE4
(Redundancy) &©°| it}

\l
=~
ol
O oXx

o
4

_IRI

(8 3-1) ALIZ|L 7|8 MSRAM Tt vl

Scenario
Atack Mode

Threat X Scenario Consequence

Attack ] Secondary | x  yylnerability

Probability Primary Consequence + Economic

Impact

k]

3 2

8 8 = E

= = Py

[ 7} E - L

T T o o £
E € |8 = > 2 2 .
° 2 BE Els | £ e H @
0o O | = = }g =1 = 2 © 2
CEECE G > s 1518 s Sl B =
e 2 2 ENEEFEERE 2ls5|513 E
s 2 5 EEREHEE slz|2]s T
k= = =2 2 < o > £ c > =
c S |2 N E-N RN NN Bl B S ®
- s | E|E | = | > ols |8l )
T:' ] 8 Q = > © [ D [} [ Q ©
= (] [=] o (7] =z L o o 1] < =

AtZ: Downs(2008), p. 7 (MSRAM Risk components).

olg 2 FHAAE IFOR T I Wyt BAL SfeF Kt Ao
A YR S S TR S ThEE R BT, B9

% 292 AT BAH DAL ATUL. FFH 2be] 7Nl BrbL
olFolqHE, Bt oo Bt FHNHE AAR|L vl A5 91
WPt 7Rssleke ol ik
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(3) H7t Ext ¥ 2 A:A

MSRAMS] ¥71= 404 A HE AAE B o]Fozct A4, &
A 77} DA A= COTP(Captain of the Port)/Sector &2 A 3
ArH O3] (Area Maritime Security Committee) 2J4-S HHgslo] %
7] 7+ . 24, B (District) ToIA A8 HESH
o, AR, A 9(Area) DI04 B AAS AZYh mpREto g 2R
(HQ) 2lollA B3t AE 4 Hgy 24Z +3tt

=i}

[e] (/)\}]\ = [e]
7} A3F= Microsoft Access 7|8He] A4 A|IARIS Eof T, d&
AmE= HOF WIZ AH(Sensitive security information) E= H|Y

(SECRET) $&0= Hzxo] F|st

(E 3-3) MSRAM ME Li&f2t He|

2= HI TH
olza) SO AN, HIR HEA, HUHA S
et - 024N, REM, BB LI S
MHBY - XQ0 Oy A3 S B S
K2 el | - 02 He 3574 oY 7
-

A= GAO(2011a), pp. 6-72] At22 HIEIOZ XAt 2

(4) G7t L2EMAL HAX AS HAHUS

MSRAM B7I= A4 394 A4S Z=AIAE S5 A=AS <
SEt A WA AR @ AS(COTP)AIM = A sibgu|d) Fi
7t g Ui BE 74 HolEE 100% A4shH, 8% AAE 33l 4
Hol e Gttt + WA gAIRl A1 A (District Leve)olH=
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A 9 7F HolH 9] IS AESHL, FARE A 73 1t B7F A3t
o] ElgAS waF BAgH) opxeto g EB £9l(Headquarters Level)
HA A= =71 A fd 2= ”Jroh—}/] S AEStL, A4

Aeflete] IA] o BE FFA o= gRIgit). o]=gt tE4] A5 AlA

2 g

+ B7HY] ABge ol Ao, Y A24H 3 A A4
(0]

=

2. USCG YA EM(MSRAM) HE At

USCGY] AYAEAFEA(MSRAM) Al AT 1]t 3ieF et #e] ]

?_]_ ’

o AY Yt A R AR AU B3], GIS A2w A
so] 57} A2 A1) HlF Bt 917 WS AASFOEA AT 5
Y 9 ot B el BetA 2AS Age, 5

€ DHS 200 97} B o sl A8 £ 65 4398
=

[

B

A7 SR @A) TAHL A iR S Bet welo] A B
2 st B9 A QEsks 4EAY 48 AEE AXSE 9

97) Downs(2008), pp. 21-22.
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(d% 3-2) MSRAM2| 2|3 EIt MA =

=2 MSC(2019), p. 29.(Figure 3)

ol

2) SOOI X T2 M(PSGP) 2H

0

FEIRE ZF T2 J:;M(Port Security Grant Program, ©]3} PSGP)
< MSRAMY| 71 45421 44 A A2 7 DHS= 20069
HE MSRAM B7} A3+E PSGP A= HiES] si4 7|08 &-85}7] Al
A53om, 201149 7| AzF oF 29 3,500%F @2{2] Het Z33} dflito]
MSRAM 7]§to & HjEE|Q]ct.99)

PSGP A= & I that 2ol A€, A4, MSRAMS S3f
A o] YAA$(Risk Index Number, RIN)E AHEsict 4, 9
A 4o wet FS 370 IF(Group I IYE, Group 11 $HE,

98) Snow Eagle Consulting(ZAY: 2025.6.12.)
99) DHS(2011), p. 9.
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Group III: AYshoz E&sitt AA, Group I
60%, Group 119l 30%, Group III°| 5%E Hi&Eol= :
A, ZF Ik HollA= A AT Z2HEQ 9 A4 ¥ MSRAM
o= Briste] LAEE AT 100

r
e
o
mlo
2
oo
e
O
)

(H 3-4) PSGP X2 Hi2 342201143 7|&)

AIE oot = HIE Hi= =4
Group | 7 60% $141442¢
Group |l 4874 30% $70.5640t
Group Il 3574 5% $11.8uH0t

7|Et n/a 5% $11.8e40¢

A2 GAO(2011b), p. 16.(Table 2)2 A2 E HIFO 2 XAt &4

3) GAO 5CHA ¢ &2l =7

USCGS] MSRAM AJAELS GAO(H]Z BRAAX)7} AX S 98 &
= 401394 ST A IS AAH R Adoks 2EHR A e
ﬂﬁ AT WA B HRF Fope] M Faet A Aok
AR 1975 A, 2} sl gbo] that 4
fé 7 F¥chs 22A= olojXitt. o] IO
g 4 F2E B9 AT AP S skl
gtk 3EA A= AEE ARt Ast ot
7kt Blg oiv] a3dE E4ste] A9 S ¥t

A A= ofet e B Ahel wiE H]t FAof
g2 A2 S W, 55] DHS Exg wigd &3 227
9 2ol &gHrth. v sEACIAE 2AE Hel 259
14e BUEYeln 1 AL A4H 02 Bristo] g Alol2

>
4
1191'4
i
%)

non -
i

(o}

—lo
2
o

1|V = A )
o o

_1
rJ
(e

m:
mf‘ﬁ

il

o
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O o orlooE oX

Horgl F
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1%
m

> o
o
r>~
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100) GAO(2011Db), p. 16.
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Sulgich. ojefdt 34 913 Tl AAS B MSRAME Tt 913
B/l 575 Yol HeFd AY SR A% LUHAIA o Bt B
29 1 B4 BRE e AUk AL AW £ FRHD YO
o, Wiskshe S 2ot B0) e H8Hol T X4l AL AT
A skt gick. 10
sk
Eq9o] 4

AAMDA) AA

A4

4) MSRAM G|O|E{e] H=H
MSRAM 7} A3k vl= sk

A7 18 ZYE o] E8ET 9tk MDAE b=t gt A FHof|A

FAH 0T ZAIstL B ol =7F A9 A

st 9198

ok S}=0O. %
Htog Hr
H MSRAM 7|4t 5

AAZ, MSRAMO| 918 H7} Z23E 7]

31O Al
229} -8 7FsotA Stk 20149 5E 29

O -1
259 F8 752 et 2k
- 98 75E Ale 24 MSRAM B7HE B9l mE2E 1Y AlukS
APEstal GPS 9 AIS Hlo[EE Z85tf AT 4
=% e 714 oiE] oVdds
3
EEEs

s ehA): MSRAMOIA] A4t 44
[ guelzos BAfste] 4% Ax 3

|
eSS A

£ Aol vl 91

floleje @A A9 FH

s et AAl

CRET
A
g4 HE 852 audon U

A9
4 A WAL AnE AT £ ]

101) GAO(2011a).
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W, 371 7 3 okagel mY ARE AL ek 24 Su
&, 3%, AT 5 72 HFR7HE0] MSRAM L8 Mxmste] 4

=9 BiF Het AAel A8t 1er, ol = F Het gl
A BEoR S AZ7E Hal Qi

3. AAMY

1) MSRAMS| =2 Aa}

MSRAME 8jf 5ot Holo|A] Zajoln =9l Brle] Jzsha
7o) B2E S

71 BAS Guistel, ARl T JFH A% 2
20064 £ olF v Aol 3617) FolH Ad YEzow 9IS

woksto =M, 7} o] B 91 Belvt s aA 4, 9E-4
opg-AT) 304 WL BT H%F KOt AU TEIsle] ofafsta
25l g antdol my|eaE A=)

MSRAMY] 7H4 & A3ke S8 Bt A4S 918 45 w2t g4
o7 HjEshs AIAES 53 Aotk GAO(2011) EiAo] w=w,
MSRAM &9 o]% FurEQIE ZHPSGP)Q] viE &840l IA FAE
oH, A Fute] Hel o] e AME AU 102)

102) GAO(2011a), pp. 30-31.
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2) MSRAMS| XX 5tA|

MSRAMY| 7 =41 dHA= AE
4, FoMd, dxte] g7t ZZolA s 24 —F&Zﬂ%‘j%ﬂﬂ}. HA]
H(Threat) B7F9] 4%, DHS HESFAE(ICOY SUHFA
WESHA oEFOEN Y 0] FHshHs AE A% % AAZIOE BF
FoHA] Eol= TAE ERIth GAOQ011) EIA7F XAFR], =7} ¢
H B9 Il A1E Brh= NE Puto] WS 173 A 8%0=
& S40] AEolA] FobH, Hd AFE| ZHet AF Ao A3A A
E7Fssto] B71e] AT A4S Adliste 891w A8ttty TS
FeFd(Vulnerability) 7oA A& olal &3 S =9 24
= Qs B7FAH] Fto] HEsHA AQdEE wAITE AESEH o2 A7) =L
AUT}.103) MSC(2021) Aol WEH, LT Al gt Hebg 47t
B7HAte] wheh Aol Hol= ZAoE UEHgon, E5] Ato]H Htolut:
WEAL A8 22 M2 FEY AFol et FHd B7F 7Io] vE
g A7olrt.104)

-

F

ZAIHConsequence) B7IoA= ot mlof 32 @ A#E &Y
St= 1789 BrdAdo] ARl ZAIE A A En A3 MSRAMZ Q19 1
e F= AL = SAHLE BUIste] FAAAR 7141 AEA HsiE
Ao 7toh= o] o, BAH &4 JA] AFHA msiiS
of TH% A 2L 23} 33 gFansE %—"3] HhgskA] F5it.
o] Ffole @714l 2FvhE J—Eﬁa 21 =
7140 A JF= oA
tEU AR AEH JFH 7%% Zé]]\é;‘gl [AE
lsh B71o] AeAde Asfiste 2%10] FHiL Ut

103) GAO(2011a), pp. 23-28.
104) MSC(2019), pp. 29-30.
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(E 3-5) MSRAM Zzt HIto| SHAIH

7} 5= i3l hAj0) SHA| X At

ol s ANURL > B4 BItE 24K}, dels BAE OR2HE H|2{ Al PTSD 6}
= gl DpAHIE 0jgt
it g | SE IGHRE A 23R} THEE T} IA LA i FIHY Al = S5 S

71 @FT 1, Y7| YA FEF 7 % %fé- Al'10E O XI&E= Lok

=c A WnE]
—_rLA|' §X|‘ |. |g| PSEIYS ek
o MM 2] L7171 OO
=/t FEH BUI= gEe 0 7:“&2}*.]1”
_ _ Bl2{ =Ly 7 0| X|= ASkE
Hal™ ag | &% WHE By ﬂu o s S BiRk= 22
o/l & |'

A= MSC(2019); GAO(2011a), pp. 40422 AI2E HIEOZ XAt &4

3) =Y oHYAL PFHIIZH LS st AAY

MSRAMS] ZB& 3 sheele 917 B wd Aol okt e
8 w7} Al 18- Fopy- 2]

S B BT I AR 1P AAHOR BASE THel B
AZGT B4, B3 GE AA At 92 AAH FHL B
L3878

%@}_o{ sH/g- m}\.mo]_} = q._g_ _cH—a-a ﬁ.;g% _J—’_E:]'(:)_Ho]: 51_1»4_ E5)
3, i, 4Y 5 oS 71He] Holshe T Y A AndA

22 WG Y7 AA AAV Bast S5, Wohe s Ay
2 FUSRAE O TS FEAVE FPULS B 2o Fad
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H2E 3= iSHE7HMRA)

1. 23 SHYASVLWIHMRA) He X HIHA

P2 AFFHS et s Aol At AF FA=RE HA] o
o, sfgRlee}, shdnEE, siAAlE, g, i AelHAE ol
E3tHoz dAAE vt tE 1 AA rEo] F4 JoR Q145 9l
T}.105) ojo] =2 20221 7} FUEAZHNSMS, National Strategy
for Maritime Security)& Y5}l o] &3 HEA 7} dfjFoA EAYsH
= AEE AARLE dgstr] At AAE FF5kaL St 100 E35],
T2 /I AR/UEASESE Sl AMZor tf3sfiof st AFA YA
o] Yol S AAH o2 Hrlol= IFAFH7HMRA, Maritime
Risk Assessment)& =Yt Urh.107) F= HH = SUUEE <]
SFFHNA =7t o]l 4 R Hoshy] ffsf sidg W Hdyt 7
3E A5 Ast= ALE Hostal MRAE &3l sigollA LA¥sk= ¢
= 5208 #AHshe AAE F50taL Qe Aot 108 MRA= £4
A W 7T TS VIR AR B A4S BRI Ad
skal =7} djlato] HAES] BUE 5 s ATHQ ZAE AFdth &
5], MRAx= 2|2 SiURMEAE B7Fs &5 oAl 7HA] f-380] F=ollA 3

ol Aol Hal ek EAsk Qlck.109)

2L

105) UK Government(2022), p. 22.
106) UK Government(2022), p. 40.
107) UK Government(2022), p. 27.
108) UK Government(2022), p
109) UK Government(2022), p. 2

p1620
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H 3-6) UK MRA & &3

7 oE
1AM} OfZMoOf Chot 3212 Eatoto] B21 FR0| HHYHLI0Y S DIRIE HRiES
2 | WY, A, N Eo IATUC| HZOR QIst Meii+aZ 21
3 AlOlHf B2 EaEr R0 S Q1N EE SR Aol st 32
4 | ORI 271, 0, 27| S SHS S5 2Y 220 25

Jd=2o] MRAE 989 2 7154 (likelihood) T A& T2 (impac) S
TS SAEY 2 PAAE AP AU} T LA 243} of

o, olof] ot AEZ oAl HiEE AW7HE Al
—L

ol
el
k=l
2,
g
X,
)
d,
Mo
of
2
o)
i
o
fo
ol
ol

2) YA

F= MRAE =7RH19] s 91E B AES AAR = A, $4eH
Slol= F7QFE YT H7HNSRA, National Security Risk Assessment)
£ 7o R S ®okd] E4S 1Egt AP B AAClch110)
NSRA:= =Ui-9] FH et =7} QLSS 29 7= FdH o= B7t
5tH, MRAE °|F siFFHl S5l 245 AE Al 8= /199 7+
5/3(Probaiblity)® JFHImpacts)S AFHoE EAZC 11D P
110) 919] 211A, p. 27.

111) Emergency Services Times(2023.3.14.) (A2 2025.11.26.); Associated British Ports
(AM: 2025.10.21.)
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54 Y9&(Threat), 23 (Vulnerability), Z¥HConsequence)Z 4]
stH, s Bt B, ®lF, o4, oY, 35 A8 5 A
A Q4E g1l

AFRisk) = HE(Threat) x FF(Vulnerability) x Zr¥HConsequence)

ok ofyzl, MRAE FASA]HIMO, International Maritime
Organization)o|A A&t = 3219PHJH7HFSA, Formal Safety
Assessment) E3F E-851a 9t} o] Adke] Py H7F R} Al
A L5 B85, sl TS 4= A= AFel ot A8 Bt
5}7] fjgtolch.113)

MRA®Q] FA|AQl H7HAA = AE 84 A, A E AUEe =
2, 9% W7 2 9098, SAM £ 9 23 e, %7 W7t 5o
2 THE B4 A8as 48L Y 8
Ao g FESTh 84 HEY, HE, $HY 55 XA, olg=
Sl WAeks Aoz 9ge] Bt e gk
A 5ol Utk olZ’t A4 AES ffs MRA= A+, FE7|E, A
A 4 49 ARE 83} 114

oo JHEA U AUee B2 o MRAL 9@ 7HsA 2
A, 1o, I ol T2 ThoRt 9 Akl E Auste] B4 A
gt} Ao B0l MRAL %8 S AW, A% 9E, 33 5
F8 A9 9 Sofo] et 4B 4 9 A WS B Ak 115

MRAL B4 AU 09} Ao e e € B4 Bt ol% 7
S ase] W4 54T g Basl] 9F HEYAS T
Associated British Ports(ZA12: 2025.10.21.)

UK Maritime & Coastguard Agency(2023), p. 58.

UK Government(2022), p. 13.
UK Government(2014), p. 20; University of BRISTOL(2021.7)(ZA4: 2025.10.21.)

112
113
14
115

NS NSNS AN
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gr7psta ZH 913 840 gigt SARE
FE(NSMS)oll /1ol == AF Fet

o

ol

o,

=

&2

rlr

1o

o)

o Mo
o,

=
= A=
3, S7hsferAE 9

4

)

24
F o] Zeld] more mikit

* A&iQ(terrorism, B, BERY 5)2F A4S AT, M8t 7I2IAE S)E

o
9
ZEHOB AY

(el =P S =]
oAz Y

}\lLl_E|9 E% = - ' = = = [==]
UEEY W YN B EY)

QI Y | ° QB2 WY IHS Y ORYTIGHE LA 2A50Y IRIHEIA

FUZRRE | - sfror 0l TSt F 24 £

SHYO =5 |« IEI2A5}HIOKS 2N WOk WX 2K, 7HEIA W 5)2 48, 8148y

LBEY | 2Mo| et MENOR 51 ThsE 220 W2t Y Hel

BV BIE o 24 57| I TH AL AE I, WM 2SS ¢t S £ et 2ol

Xt&: UK Government(2022); UK Government(2014)2| At2E HIEOZ XXt &t

116) UK Government(2014), p. 20; UK Maritime & Coastguard Agency(2023), p. 55.
117) UK Maritime & Coastguard Agency(2023), p. 58-59.
118) UK Government(2014), p. 21.
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F=2 Y AE2 "85t s ohgRt 71#o] AASkL 9l MRA
718e] TRt 7ls 9%, FoH = wA5] s MEA X
THIAE T35kl Aot ol#dt MEA AAcl= st AEE, W
5ol 2=, 44A 9 SHA E3E o IARE ofjitt. E9, ol&
Aol =2 HEA 71HR] AEHFEJIAE(MSC, Joint Maritime
Security Centre)S AYsta AEE £402 MRAS A|9Ysich

OEL FlF

o r_u

2. 3= oHALYHMRA) HE At

B 20259 3 AFEHE ARt S04 21 FRU
AolE WA} TSl MRAE AAIREE. MRAE 98 F= s HIA
(MCA, Maritime & Coastguard Agency)d? AT EHE s|F=H(Marine
Scotland)o] PO, FAZOZ AR WAL A AolL ujd
& o= AR fldacls E%ﬂﬁ B7Hit ol &9, #¥ 7|
T2 A Alol& AA| oA =

Aol tigt JFS Elstal I He Z,’:i]% FEY 5= ASITh119)

= MCAS} AFEWE S|Y=2 Mossbank-Yell Ato]9] HE Alol&
nA Ay FHste] MRAQF TSI HA, = A8 &4
(Navigational Collision Risk Analysis)& AA]| 0“‘:]' o] A2 AbA, of
A, ZdA & TRt Adto] Q] Xt ofERt JFE wA=A FA
golEHE 7|Hto 2 Aur 7t 2= =S AlFAHo g AESH Alo]t}, o] B
Ag &5 MCA= A9 #+9 W AdAx} sl Bt 3= 742 A8
HEQE Ao, olF B9l EH o= AYHy} ol Aute] F&

gelo] 48HoR 8 TFse S0l U8e FHCh 1
119) Anatec(2025), pp. 1-2; XODUS(2025), pp. 6-8.
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4 ANE FAOR J1E AU ASAL AU A
A A4 52 AR S, 3, 4ol MRAL Sl A
= Si9e arkdoR Bl S FAA) Evﬂs—w (L
—sﬁ EZ31E 7k AAE Agote] AE BAHA o)F BET
A% g

J
<t

Bl 4o flo 1
R,

o,

S of -{>£_P£ )

r o)
Y
mok A

o
oX,

0.
=°g
e O R

O
e
fll
O
4o i

i

=>é
=“é
ok,
=
=
I
e,

o
ol

%0 °
H1

ﬁ

=
JUS

ol

120) XODUS(2025), pp. 6-8.
121) Anatec(2025), pp. 270-275
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HMI3H Lloyd’s List Intelligence Mt & X|——

1. LLI 495 21 87t 712

Lloyd’s List Intelligence(LL)2] Y& H7HThreat Assessment)= il
o8] AMure Aldsly APA AP FLA0D A3} 4 QL E HHy)
T} s 1olA AAF A1E B SRS ol AARE 9 BEeF &
A HlolB & AlgRIt.122) o]= AE7|Ho| siFY A 52 B7lekaL
8 AHHS B&Ao|1 HFH o LEStANE =A| A4S 5T
UEE ARttt 123) 53], Fa Egix]e s &4 Lesto] o
94 wjeld AASY 5 27 TS 3199 AT EZ(SLOC, Sea Lanes
of Communications)& & 7|3} 7|GA7F FF o7 29 2 I
S ¢ AT, AHr] AubAbEAEAA|(ALS, Automatic Identification
System)2] FE FZ(spoofing), 1A A¥H(Dark shipping),124) Ad}
ZHSTS, Ship-to-Ship) &% 3= °l&, A9 AlA(sanctions) 59 H=
£ A, 2AF Y HYEHFSHL 24510 sidolA 9] dS wAskL
d JEE AFeIr} 125

122) Lloyd's List Intelligence(ZA4: 2025.10.30.)

123) 919 K=,

124) Ct3 $/=(Dark Shipping) E= Lt Z21(Dark Fleet)2 2K} Mt LHX| MTtO 2 X|AZ| 0 AISE
DAL ZEfGh= dHE Soll 255ts M-S 2ot A, HOEAMISH AR st=oi A2

(2024) &=
125) Lloyd's List Intelligence(ZA4: 2025.10.30.)
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2. LLI 95 218 "It 7Is
1) M % M8 ZA HE ZUEE

LLI® 918 H7k= Avt S53 e A A A (sanctions), EHAH,
P, AR, 3FE HAE 5 o534 JEE EAst] AE= FHUIsH
= A9 7iE Aol ZHA] 1L Ql= AAISE thE AE AAIE A A
Aot AE71H 50| B Auke] '?4;% A& o2 ZFAstaL ofHrgt

T A=E At &, 2EA< XilXH & H gloe et 7 AdHtol

]

Ol

Q=% A °Joi111 ABE B9 2Y WS WY A Ho] LT 4 A
HH HRE A|Z3c} 120)

(H3-8) LLI &1 "7t 715

7 g 28 20}

BEE Y o MUTA, SIoI9IH, SHEHE0) (et « ME 7|8 9F ChS X1 A
SO LOIE | ARzt EoE % I 24 T 27

e MEE YR e AARZE OIS LIO[EIAIS ), AR

=M Hl0H HE 2 HES

AtZ: Lloyd's List Intelligence(ZAMY: 2025.10.30.)

£9], LLI= 199 Aute] 59 9] 5= A& ti8st7] fIsl 4l
g A8 9 ZAKRapid risk identification and investigation) &34

S Y3k} ol 9F 3 4 193 F= (F S MAoF LRSI

_Il-)

126) Lloyd's List Intelligence(ZA4: 2025.10.30.)

66



03

=2| SHYRtE P Bt HE A

1o 5o

J2

1T
[e]

Bk 1 Bk Al wet

A

& 18# A¥KDark Shipping), AIS AX %

A

Ao
=T

5 7]

!
o

B

i

1)
0%

il |

ilof

P71 St

1__’_10

g2 g0 1Y

oF

N Zdgely el 4l

ste

ofe] el 24 ols

s

ozl LLI 98

3 84

=] o

L 3
R

Fr}.128)

S

Hrret

o
=

3 9y

stof A

E3F 1

:2025.10.30.)

[e]]]
=.

127) Lloyd's List Intelligence(ZA4
128) Lloyd's List Intelligence(ZA4

2025.10.30.)

[e]
=.

67



LLI= & -l 2t Age 2ot AestA =&st7] fis) A4 &
A S AARte R FASHe] /Y B7to] Hhgetth ol=gt AH= A
HIO] AISEEE 23t 914 FE EIF ASto] AEre] AEAQl 9]
FEE HARI o] &3 AHo] E4 i % bl A 9 =3sh=
AZHE grs] mEshal 1 2 vl £ s A e v
mpofgh & ULE AUttt EoF B4 AERE did e s AR HY
B o Qe ERES Aol diF AHe] 93] 2 ol F&9 ol
AL EYUEHTY & JTE AU, olF 3 A9 A ¥ v
Ao e & J=E Y3ttt o= FYAFFIA(MDA, Maritime
Domain Awareness)S 7Z3lsto] YL th3st= YL anpdog 2
g 9 AZd 4+ s ALstal AFS vdo] BAAA AFe] SdiE
ajetet. 129)

3. AMARH

LLI 919 B7h= 7 Adto] 3t 91 52 H7Ish] %H AHto]
oA JEE FRLIeH Z8ettt &3], AUt A AH, EHPS,
o A, A AR 9 3l AR AL 93 AR U AL AATE 23
AH 9L E3} AHlo] =& HK S Aulo] F=o o kS njx| HE
BEE skl 919 B7ofl 283tk ot LU 919 87K 39, ¥
FEZ EESP7] At AE 8919 Al A A = *Lvé HJ‘%% gelst

7] o259 HF B4 Aol Bt AFES FAHCE gl ot
Jgo)r B35y LU 98 B E Avko] Bt ode ©rs] 9

)

L

129) Lloyd's List Intelligence(ZA4: 2025.10.30.)

68



03

29| siots 9E W B AR

oA et st

249
Z4=9] 7} g9l

A

B

e

JoFoti 9]

9

=3}
=

i
o%
K
o
o
K
~I

8

©

3L
[e]

Al

AP AAEE

<]
o

o‘c:)__]_—

(0]
=

<

ol
R

o

jof 98 4ng A2

5

=]
L

AR, Y P 5o 7

_6_-]
=

-5{;__ *EE-EI_]_— 0}1411", %jiﬂ '(f:q

HEA]

LR

oI Loj|A] AarslaAt

2

3

O =
=2 O

=]
=

PR AT

5

glot o]

69






A A% Ak

0]

il

o
o 7

o]
AR

=3
AL, SHIRAE AFA

)

28

7t AEE A5t oA

s B

T A=A

K

2
na

H
24

2
ne

il s

9]

[e]

Qo =

AAE 2AZ
10 =

=4 B aEEo]
tof SRt AEA

5t
AH

=
°

H
27} shegera. o1

T BTt AEE 24

A A A4

3]
=

hES

St

AREE =

_(rtq

"I_

R
(0]
=2

o

[

§]_
=

Fsgel o
et @759 7]
1

2 7

BRESE

i]—
=

MkElss

A 712 AAE

7t AA, A

A
T

s

2|
o

]

1
[¢}

b o

L

sfogera 9

s}

-
R

Fo Al

AdLRN=E, AT 2 A AR 4, d27F 718

goll wHet SYUE AFA

EX
=

FH9 SFRAT TAH At

=R
5

o

=
(<)

71



EA]

sfogera 9

s}

-

L.

5

°

Kl 7H

q

[= ]

(=

4

H

b

FO
—

o

o
, OIF B3 EAl AEstalzt

H1E =L of

A

= B719} @

!
=

A9

}.

o
hs

L
8= Q= T

i]—
=

=44

=

A

L
;OO

oj

il

ol
,nluﬂ

)
o

R
o
il
oj
o7

o

oF

V2R o8 Ao A

AR E THFSHA

T
=

o %

3

Pl
A4

EUXC—)]

Hat 7ol
d AT 4

A
nn

<k

ol
%0

N
o
L

o
e
tlo

oy
N

Tk

iy

o
o

©

o
p
B

o

o)
o
E_a

,.__,NO

ol
TH

o

)

i

T 4ot
1) HE Y 2
25

72



Xl 7

]

=

S

2UY st 9
(o]

—__r_|7‘7 SlaL
| SFotAm g 72
UQ.E}\JI A

—
__OOZ
%Mwﬂ%geoa”
_A,_.m.,_E:oElﬂo}
e B B
- B o B2 N M o©
zmo%mﬂ%nvﬂﬂuo_}__qo
oF %o 2 lo o
E%ﬂ}LﬁO“HwWaﬂzo T Q)
@@Eww&ﬂ%gq_ﬁoom %%H,ﬂiﬁw%@
}Lﬂ,_x]ﬂ_.mumﬂlw%ﬂo_eﬂo meaLnMomm_.rLle_e
O]L_Lqmﬂe_e__oemﬂ]M]_rﬂH Nﬂmmjl__ouﬁjl__o,___oﬂ._
ﬂwoﬂiﬂhﬂﬁﬁmm} W7%§mﬂﬁ_%mﬂﬂo
o . Ty os . R o) =
}@Eﬂzv%uaww% muamonoﬁioq}ﬁ
= 0w T EE._lo:,ao LﬂL__ooixaoﬁoVoﬂL
J._lﬂ._A o ]]rO.I.] __OO fia FJ.J
1@E@a__iaq B0 3o =
._ﬂou,mulﬂ,lﬁﬁu 3 =0 oo ﬂuﬂaﬂm__o,_q_ﬂ_l__ 0
— 5 X oF - o D_.E Mu < © = K | E._o
@._zklﬁ,%zu P %T%uezﬂa1
3 2 oo ﬂuum;..o_- R ﬂE]VZo JIHE
It s fList
sy O] i - . — = = o
Eobtomn_uﬂ@,kmf_oﬁ o8 %ﬂfrﬂﬁ%%
AloL_Lon___o P.s,_o}o Jue_e 124011%.
_ﬂ_‘_ﬂwo_q_olﬂuﬂmﬂmﬂoL&ﬂwvom o:.nhw_ul_,urwlﬁooLng
- TR AT . B xR
T L_Lﬁﬁ b5 @ o z_o ,E_Emme%%o K
: of i s Ho o oe,;ou B
ﬁ%%%o%mh%mufﬂ% aowmmowm_i%ﬂmﬂﬁ
uE“xzoﬂawuﬁ_,_A__oe1 orﬂr:uﬂoe wu%q_ou
9 o = g B ("
ﬂw_anav]__a%ﬁuq]%ﬂﬂu mmdu,%w,_co 11%7_
Nﬁmﬂm.mﬁmﬂo_emﬁmﬂmoﬂmm Wq%%mmﬂmwm._%m
JWLﬂadMauﬂo__%urm@) 2 o MW 1oﬁﬁx
o o,f_imo__omﬂzo_c_e,ﬂﬂl e U G
& Mo R Lo EW.I____. © __oooemM o 3 =
N q N i) o° < _ﬂ_O . T plo L_L ,mﬂ _H_O 7 _H_O
T ﬂ_.]mﬂq_.odl ]]Lxﬂ
E._oe_al71_|o_Fol L]AT__iqx__oo}LZ
AUﬁx o% ._oxLL4uu1rL|o]
qo o mr wjr No TP o M N RO Q.
1 L_L RO () H_A_O ‘mm s o° ‘_lv...ﬂ
_10_ —
IR~ E_Lo_b7
H_.,Imﬂ%wgaﬂ_
X,_n.ﬁ

73

4

F

130) &



7|

|
T} 132)

H|0]E

q

d
od

__OO

3

I.

* 2f0]H Xt=

3

Sl

.

InltS
— -

7| S8F0

=
=

* (7140 T

7

delH= 8=

FEPNESEIG

=
=

Sol0j| Tt 7

o

olo| X

- 3N

PARAIAE,

A=

k

S
[}

o
T

i =H7I E= 2=87 50| feUetet 5

5

HiEgo= M Aty

SO X=E

1 H22=102/4

EERGE

A=

o

Edz '57F

= o3 k13

He

]

o} e vl

HEZE, M23%, M34%, X

2T H|A3E; EQATH|0|E X2 R

otXMI
———

r

-1
o

k

S
=}

132) =7}

43X, M52ZE, M70%, M72% 5

74



2| A ALY

Ag=a

Il

3| A AEY

ALIZEA

bl

sz
A|AE

te] NS

rut
—_

st

4

[=]

[

w0, 22T
HlolH 24

=
7IEt T el Xtz

of

SR, AK

=

283, 37|

80
OH

NESS

80
OH

HE=724 HI3bE

F

[

St20
SO

g7t

=
LH

=3
=

o

T+ H48=x; =27t

F

()

S

b

il
!

of

4l 5t
E—kS)

HI0JEf Az

4

(i

IS

F

St10
SoLo

NN

oh]

ol

100

<r

ol
o

(1) =7+ lok

fele)
2IHHI35E
75

Chag

StIOLK
OO - L-——

4 M|AZ: =7t

X
o

off et

| St
=0

X2 &

HIOJE X

S

S

(o] el
=}

362

1
=

133) &SATY HMI58E;
a



A, ATELEA, AABAL, U, AR, A1,
AEl2ABR B 9 g AHAAEAE aEAA, ATESAR
A% U §F AY, A%TY] ©8 A% L U5 Y, AT 59 AH
A 9K % NG, AMIEANE BF 5 Ve AGS Bk &

t}.134)

oz Faetdely A2 9 &80 et 142 244 ol
7IRECR AARLERAFE|OIE, AR, A BAEH, SE98E 5 35
A= 23, AMHIEAISATL SR 4% bdHe =
ZHsiagle Adstes Aol . 53|, e dizeas, 2
Fe¢Addole S5 FHske FRHAALE, ALRARIEA A
A EABA AT oA AFE FIAAHoH 52 &Esto], AR
& 2YAAE F7HFEAAC] Edske B¢, A7IEC] £FHIL A= A
ol HEArde] T B9, A
A 5 PHEAE Aol s ot it olE 9o HEXEF-E= A4l
IFARL FAL AR E= PATEAIAEY] BYEY 2 S, A

ST EY, FFMAANLEI T QP E TEA (A AAZATL 4]
3t P aklE A-HES: I o), AMRAL ARSI

24 52 Z8Y & A1) I3 SRS TE IVt
el AEA AEEH o, 71, ABHIEE=SC], 2TESe] 5),
AA39] 71l Edt JRQF, A7, B4l 5), AFE-HAl QEH ]
&, ARJAQRl, AREER Be 2FER, ARFGEAHEY, FeETE
5), AZRH £3 Ee 2AF g3 5= Istoiof
sho, oot AE7te] A2 B3 =7 fsjade 4

d

g o
ol

flok s 130

134) LSATC0IH X2| X 20l 25t 8 H4a7x
135) SZLIHCIO0IE] M2| X 0| TSt 78 H48% X H49%; =IIISIHIZ 13 H35%
136) SATCOI X2| X 20| 25t 778 HA9x

76



Bl
i
o
oo
o
S

=W SRR el IHE 6

2) =7t 2l &M
olgA 3 d EAE HJHE EUE FoehAtoly A2 d &E
1 7

O O
W 2 BAINRQA HAE W WPNES FIER B

1o
oot .
H
i
4
A
ol
_o#
Q,
4o
ook
H
of,
N
=)
(m
q
>
i)
gl
A
N
40
:%
fo
rS
4o
)
H

S
g{g
o,
2
.
o
£Q,
oo

b

ol

of ox ¢
N,
E_l,

B
ox,

H

1o
oY, of
o

r>~l

_E:_l‘
)

rl

b %

H
H
=O£
)

gog Faael Yaku ik

(B 4-2) AHII3H HE U 27| T2 HE 7|F

7 Lig

At o BFT7| AL} a2 RE] 302 O|LHOH ST AL AIZIR}
(FATAL) | 7h2st 2
* SE7| AL QI3H THS 2t 2 01 BILI0| SHEBHe SAIKI7} e
M3t A
© SFTAITE BAIS QI LHE 7 O|LH0l 4817t 0JARS] ¥
X2t LQE HA
=y - DH(THLTILYIIY SO| ZHCHE ZHS K|QIBICH
| strioug) || EEORI K02 olet et B8, 132 EE gE0l &Y
g ma 2CLt 30| B4 = ARERO| SIHMIE 0jAL0] SIA(BIALS
3= 912 L=IE| 7 O[LYO| 48AIZF O[AIQ] RIX|2 7} TQBt AL
o SeyBich)
o LiRQ] 2oAf
* HOSEO|LL QEHIAMMO (B E AAO| 21015 HQ
2N _ _
(iNoR) | © L 9 0B ST s 4
Ijs) 92
« O|HII|5H7} Q= 7S

137) SEBOIHEI0IES %2| U B0 Tet 78 AB6X; F7TOIITR 12 XB6x
138) SEBOIHEI0IES %] U B0 et 778 HE5ZE U HE

77



LS

u_.ﬁ

o
TAg %S

° St
S

Hot
(DESTROYED)

E__oT M
iod )
RO
RUME 7
ooy | W
o yjo OF <k
__OOEI”__/O m.Oln_
m.|om.|__m gl
23 wo
pul TR
= K =
= =
o <Oy
Noor W ol
or 1 <0 4l
ol H__u_;mo _
R
2 o
T
48 o
S LN e
oI =
20070 T
ar o3kl
~ o H
Hoar =
100 & <+ | &Y
L] [ ]
=)
<
=
H < =]
TE 4
(2]
D
«L
~
Py
Ho
oo H
=]

HO|0[Ef Xz

540}
OO -

A=

s
__OO

o%
<+

0
=3
&e
__00
Bo

o

Aol ey

st o

717}t =AY Abgol

o

23]
2 gt

7] AfaLeA
= A

=t =

9|

A
R

ofef

ulat 18122
%

ﬂo
of

Rl

mo

Do

B

o g drHER] o

91

_‘?—_’I__

| o

o]

EFAS
=)

)

E

o°
Bo
o}

78



-1
HI

A=

2UY st YRl iy O U 75 wet 04
H 4-3) Qo901 Wy I 4zt
—— T —— :
J TR BmE  HBIMA SMITRIEY  SIoHR9l mot
© 27| YA
“ 3 IH2I0] ARALD
EE 37| FI AL
o appt *EH3O e E30 Fol= 2102 moiE|s
MO e lem mesmy 0 - HoZ SN airfst
(e g z 212 0/ = QUL &
27| Yaatol gjzjoz
2ie 4 Ol 2O B
Cels 29
o EHHE30| * QPiol(Safety | © B37| AL(HIALY)
mestmy|  MarginZt 3« sy oiaheoi0] HIAKY A
EHErOO AZ2E B9 1 o= smy| oynt Al
g CEES oo cBMWIYRE o Folc o2 muw
b HEEMR TEECN | msspzs | Aoz ool 42ty
aradons) oy Sofy  SblmEs @20 aoU), u
TGe  GESECE | Aamel s ooy
- = =l
TR s nsolt S2 omExlE 2ok
= YRy Pt | o2 mUm= e
o HE30] * HEI0
= M2 5427
me YR S
2y i sy, SR EAD
s OrXI5E < ~
sy, PO T L smormopois ma)
2 ZSI-O#;F ’ éb;l'% =L Yy oo XM'EO'H x6|,7." O StAL
i ECESIc oo A o e T3S
Mad | omee  ZHTE TERIAE o ego) yesia
DY mojamy oletetEe RS S
IL17|.52 - = |_E|E oT
BHSS | sl
1ot D o
= = OTI__
SETE Rttt
PALION| o OO EE | B
amge " BTEY BSOS ES . smommoton et
a0 ey SEEFA SEEESAS onhiol om0l oo
Mino | =57 PE2H0] RENREY | Boo mag o
=° LU AR« HIMNERIOIAR
- 8| EE - SIOIEROfOf= St
o o] & S5iao] g5t EE BB
Trel L Geee | mojwM -egie | Xl et sipo= wH
(Negigie) =% = SIR] QI Bt
ze ze

St

SSCUTCI0IE &2 X 20| 2o w7 M5 M1

79



=T o, "gerivolE A 5l &g At
e 2%, ok on ol 1 S8
Zr8oz 33 4= 9t} 139 AZ o] HekA Ab
22 flsf B9 82 ATSUAYFEIA, ARTHHAEEIA, A
FF AT ALRAED, APERAL FEUR 5 BN 419 A

LA 9 FTAHONIE, 9129 B HEAFY WAJoIRE ok

iR
W
o
o
i
mlm
OI=o
_|L
9
¥
1o
X

>~
_EL
)
()
:cég‘
fo
ro
1o
jutat
—Il-ﬁ
)
5
il

(13 4-2) Y29 HUT FY H4 AEA

n

Z(oe Xt, Xc; xtwe)
e=1

S =

1

n

S5 2010)0 tEt AztE

* 0, + QI()0l| sl ‘Lt OJHE(e) SSOME LYol M2 =%, X Lisi)

o £, 2213)0ll ofsh 23t O|HE(e) &Y

°¢; - OJHIE(e) LH0fl ChEH 221()2 7| =(H3H2210] OIHIE Lr2lo) 7|04ohs H)

* tw, : OJHIE(e)0] THEH A|ZH 7SR
Q0IHo <fal Lzt OHE

A= SSMHHI0IE &2| X 230 &t 7Y

|'0II

¥l

[

OBII
N

%

H12
AAE HE AST o, 4 dizis] gt 7SAE Asadlel &

2R AL, AR, BREIYO) SO Talel Rofst, o] 2ok A
E43, 7]o0E, Aol B FEAE Tesle] HE A% B4E A2

139) SATC0|E X2| X 20l 2ot 77 H6bZE M2
140) SSATC0|E X2| X 20l 2ot 78 EH 12

80



L SHAQHE PAFXI Y o7l Y & giE 04

H 4-4) 220l M2 FY ME 2 WHHSE TISX]

TE g
OMMIE S8 AL 10, ZALL: 4.4, QFHYOH: 1.63, AEE1: 0.79, QFHA=: 0.72

Winl

NE QY | B IJ-'L 10, AKX H: 3.98, PEX|HE: 1.75, X|H 2: 1.08
FQ01110, EXQ01:3.21, ZHHQ0I: 1.57

tw,=[1—2/(d@+1))

AZE T ojm, 7= @42 Hl0JE19] AJZt #9I(1095L)0|H, /2 T 3|o| HEUZEE] O]
H.i'E l:lMH 71_!|.OI

kg

A= YSAHHI0IE] &2| X B0 2ot 7E

=28 HEH 12

7} oS R SelE 7150 S Rojstel AAle] utet AT 7} 9
2019 HZwE ol e AR BYAT] WE et
AP SEAR FEshe, 1 TS o] Het P

H 4-5) Q0! MZt: HEk ME 2 M2 S5
= £|ZHE 7| =™
A 01 AMZKCatastrophic) 1,000 OA¢
B 2|3 (Hazardous) 1,000 O]2t, 127.99 0|4
C Z=2(Major) 127.99 0|2t 67.96 0|4
D ZAd|(Minor) 67.96 0|2t 7.93 0|4
E i A0|(Negligible) 7.93 O/2¢
X2 SSOIHO|0IE A2 X 230 Ast 1Y ¢
olafat Yeaglel A7E AES Jat Bekd FEe Asladld 47t
TE QA AEske 7Moo s FYUT HrPES v o R o8l tf
S AAEE AAGRE Aesk= Ul golokal B84 oo tigt 71xA=
2 8T 4 Ukl ol AFEAId AgEiel WA gam)
AF dlolg o] ¥rgER] = Aol FFH 719 gEo] gaz g
59 5% 444 Whe uF ool & Bat grk.19)
141) SSQHHO|0IE M2l L 280 &6t 7Y EH 12
142) 912 73

81



o2 Fgtddoly Az 3 &80 w3t 14,2 AsiadE &
] it ARNES 1~52 2510 7] &-fshes Aokl Ut
ol sl 782 A ThsAdl diTt FFE B 7IES 275t A4
Shal 9o, I 7|&E> o] #eF At

(H 4-6) loiQol E gz Hir

MA D7 |E
e e THs Y o o
13] 0|4} HHAHSH= HISHA|ZE | 28HTF HISHA|ZFO 2 ShAt
5 012 ==(Frequent) ~18H A2t O]2t QU ot
4 =&(0ccasional) 12t A|IZF O[A~108F A2t OJ2E 27 o9
3 HE(Remote) 102 A[ZEO|A~1002t A|ZF O] 2F 2~27| ¢
2 | WS(mprobable)  100BHARIO,000BEARIDIRE 87|17k Bt
e 22 -
1,000k A|ZH O] &~ 54 0 40i| afHot= T

(Extremely Improbable)

A= SSMHH|0IE &2l H 20 2ot 78 HM55x

= 20O

Q) ™= FIt

2t =7F fsiacdlel A 9 EAHEs AEEE, eebddelH
Al 5 88l Rt 2 oFe] J”of e =7t fjsiacle] ditt
HAE=E W7hol=s Aokl Slrt. o, =7F Asfaclel Het A= ¥
7t Aite Blaauds]olE gste] EsioR 1) ElAagude
FEAFS o ARG AYAZ 1. 27} Y1) A4 L oo of
o A 7L 2. A= AEERA U, 3. =7 29994 w4, 4 A
gl e A SHEAE

.?l'.

143) SZLIHC0IE] 2| X 20| et 78 H6x X HM567%

82



=L SHYRME PEXle- WY G

i
oz
od
o
D

e 70l E

0X 0F M oz T

@ 3= B

27} iR B W7k ez vz A ARt 9Y
=7 W7k et BEEY, 55T Avel e Bt gAY
A 528 2ok Yok 19 A2 o 712 15T 4530

2 FEEH, AE 530 UE 2AeES v 79 Ak

A™=(Risk Level) Y LS 2% £X| F HH
° oM HEi= 8 =7t
o ZRMM YL BUXX| BA oW TR LS
° ZIQNN QBIE ZURRPI EA SHT Bt AR 2P BH  EY
© AMEZALHA|
° Y UXXIE Sl 8 7t LS
o AMEZRAL HA| 2
= ° AR FUXRXIE Soll =8 75 StoObR
oH - - SoL1
o HEZ E5)| AZIXR| 00| E AR JP=(HD2I}HE oA >
(F9), 28715M HE) ;Ee_,% HEonclns- | 0| 8 TIS(HR/HEE, QA HaH 7}
28 MY S Q)
° 518 Tttt HEHIEM FUt QI8 ZZEEX| BEL | BEY BAME

N2 SSATHI0IH X2| X 230 2t 8 Mo7x
QFEHIOIH X2| & 20| 2ot 7 H6Z

144) &
SSOITE0IE M| X 280 23 18 M57ZE

145) &

83



9] ol Tt 15 YA 25301 WE A9 AE £
FELdAdelE A2 W Fgof et 2 1 g
of wet FHoleS Fotal Urh140) thA] Eefl, Y BrHEel nE
&0 159 Ee 2599 dgshe B¢ Al 44

5, ATgEo® FEsto] FHsfoF shH, 3 2Ale AT 11
B2 ARPIREEE, AdS, JEIHAIE, Anlt 5 5 WS
A &E, AR WA & 45 A A BE S22 FHdloF ¢
oh147) Z12]31 o2’k WA 9 2AE S AdRAE EEE A w4
= ol it o] YAZZS RYETIL, AFRAARGC] et oYY

S
i né%

dJ
e
ox,
%%

d
o
toh
=)
o
fr
Y
oy
o

£ o] W/RHES st ok B3], A8 X7} 374 o 4]
o AH FIA AL, Tl ARHEA7} 2o AR o 3Ll 918
2 thA] rlolop Gk, But ohleh, U A7 At 917 AN
= 275 YRR} YoliA] R A9, 2 I Ak 91

Sego0] oz} BUSAL 24H AFE ol AL, AlE Bt 2
22 Aol Tt S AESHe 5 AREAS RYSIL, T Auls

AgH oz LYt UL FUNE 59 2AE FoloF k149

ol PN
N X Qo

e d

3) A 2 31

P UL WM B3] 29 L G4 Fopol ok i) 2
146) ESAHO01E X2 Y 80| &t 78 HMo57E

147) S3AMH0IH M2| L 2801 25t 78 M57x M2

148) YZAMH0IH M2| L 220l 25t 78 HM57x M3

149) EZQHO|0E X2 Y 20| &t 78 HM58ZE

84



Ri 7N

]

=

S

24 e ¢

H &8

)

AmolA] 9]

Aste] 2 %

l

et

ok 9)

ol

_(l)_]

’

_"
=~

h
TK
w
3
<

bl
P %

[©)

H}35]

ojg AR

% 72

hng

-

1

T gk

_6_-]
=

=

I°)

ISPt 7hs
olA]

|

Jo
-

&
)

welg A 72Eo] 9lo]
2

o

Ho

jm

gl vt 28351

O

Sh= 9

°

gl

= -

T

AR 24

o Y= BoH HpBR R
t}

HgRtE AFA]

O

o

=

)

o}
4ol 913
st
dlo
=2

e

o.

2

ZH

=3

~
__OO

o

85



=

F°]

5

oA ik

_‘|

=
T

L
~FJ
!
RO op l
Hm_u 2o ™ P~
rou I % N N BL (S
g NS " |
o R Lﬁ oh g W i o | a
g M,_A_HL Klo ,A] « w3 N Mo o lo ol =
g © 5 X q R gy %_.o m_”_ .
o7 ¥ X ﬂAIL Qn_ HHHC _nﬂ TR0 . o o
xS - w T "R %0 S &
el A 5 e X SR X =
] ; N LS =
e = T T No s ol B 9
S IH J W% 60 <! o I
SR G SR o 2
el T INTI:I F = = | w 23 0 T
HoAr T = Mo T X 3 oy i &0 ¢ o 2
oy o T ,Mﬂx MLWu%omox 0
M o p T o Al R M& N me ¢ o5
o o R = T ? S ~or 8 %ol G
w A OB = B o H M 1o aF ok o | = 2D lg
oY NE Ny o} oF H M_M o] | M__oﬁw __wo_*n.k.o 1 N 5
SN B F oy T A ARy 5o i w
I _!1_ o Mo° On_ ﬂA_l ol = e = 2 T o o % .r_l..u_ = i
(o} o My M —~ iy R a7 ~ Q0| or o
X = No oo N = 5 SH =5 o Pl =
w_wom__yoa ﬂuaaoxlﬁ _ ﬁxgoam W S atela
N T z,_od»qxl ~ e E_EWMPATO. SRR
= A L_m BN 3 Lfé H S o w —=c=
o M Ml ﬂﬂ T ,Al ol MA A ~ Mo___ﬂm WM@ rOrn_o HH % %%H
o B e E ywtm o rfﬁz REE
~ N X ) © _ o IN ol = =n
o T R oW = o _L% mw ool g FFF
o R s T 0 L DA
= ol Hr ) - F Lo X 5 o . = TP
) oo 4+ B < o% e = 2 b Y
o T ol < o o WA ro  HoMe
ol Y ) e zollﬂm <k K H9 o o
oF A op ATMxﬂm Sa b NEE
— N S meuﬂ_. Kol B o o o B0
T A iﬂo o X oI ik | 2 B
n G o) 80 50 g0
”-F_w_ _A,_o(\ LJU_‘ __ﬂ_‘__Ow.OH
H __Qmmmm

86



Al

&4
=

2 sfgets 9|

e

_?4

(1) Hiolgf &

3

mw
oj
=

glolH

292l &7t

&
=

H24 (9

o

2 #

s bdo] FF= ol

9

), o) 2.2

A
o

1 2=

A, N2k, B

A 2%

&z

o
gL

(

b A% A8 7S B9 715

o X

—_—

7} Sojgiet,

KU
<

FH

b

3 Xl

AARE &, AHP

A
“ =

SREE

S

stof 2t

7gtsk

=
=

A= HlolH
(Analytic Hierarchy Process) 7| &

A
T

tol A&

&0

87



i

4) X|

1, GIS 7]

19I(Hot Spot)e A1Z1stste] 913 Bl

9]

o] 191¢
ST

ol
3

.

o

2 A9

HLoF
2

oj

uze]

A

Y

)

A

=
[}

a7

A(VTS) 733t 34

-
L

s

2 7RA, 9

b Aot %

?.

= o5tz BrhE A dL sjat

A tdez A= A ded=rt

H FE Al

=
=

& e %

wjr

e
X

88



H2E ?1d 228 Xl A 14

1) sHYZEE MDA XA & VOI |8 EF R

2 202495 SJFFERJAAAAMDA) AAE 5
ey & A8 AuH(Vessel of Interest, °]s VOI) 5+
A ZAAAE Gt QU153 o] 7]&9] 784 2AHA SiFAl |
Aol A Hloju} - AAH T AR AEE n[gith

ol

MDA AA= oFd A E(Multi-source Intelligence) 3 24 ZE
o7 i 22 AR £ wiHE &83ichicd

- AIS(Automatic Identification System): AHF A5A|HAR] HH

- VTS(Vessel Traffic Service): SfAANETA FE

- Y94 BBH/SAR 948 B9t AduF €] FH

- TE(UAV): 8571 719 AAZE Al ZE

SHYHEE(2025a), p p 2-3
S YZEHE(2025b), p

89



VOI ERAAIE s 91 845 AAHCR At g 4
E A4sP] A1 £5 7Ieolth A 29HE ERAAE SR, W

X‘H QFA9] 3t Ho} 18% 3oz LAHCL15) dA) sjFALH o] &
Fst= VOI Z57AA Y] 2opd

)

- SIQlE Hol7%): Bak AR, WMD o4 A1, migkshel A,
sfepelel o4 At 5
- WgY BoK5E): BUEY, vl U4 UYF, PSC A 5

=
I 2oH6D): YL, AdE 25 A9 A 5

|
[©)

3 7oA AQshe Sk S@AI4-E MDA 719 VOI BRAAZ
12 ERAAZ B89 ol AA| 14 W 9 24 dolEt Ay
AAlo] JHAS: 4HE0) ALAT A BEAS BAE 94 Qo]
o 3 MDA AIAlA AR e o1k Hlolelis S@ A4 Akge
U0 AR EEA L, Yo T 5ok NS o, 94 7
54 5) 249 712 Aue BeHt

N

N
d0
o
10
ol
nE
E
.||m
=

St HIOJE] 7)8kg HE

Seet SelolA Ao et 1% ol S0l T i 9
2 Eioi] Aold Wy Mg tehin Uk SR AE 3 W

90



ol

A]

iz

157)

' Zﬂ "ZI‘E ]d—ﬂo]-

1 9Jtt 158)
EIES

-

L.

I =gt

o

b= peg

8

g

=

8

]

Ri 7N

]

=

S

A, =7k AR s

=19
=2

fFeH, PSC g

O

2 s ¢

soF 3710 WE A 9

7t 2,000 oA T, A
2004 W9, ARl AR o

|

EL:
],

A
of we} Hloje etgo] Fp-HH, 1=

o ¥z,

=)
=

|

o
RS

I

A

=]

e 2-WMD & AHIE

shpq A

sl 45150

9]

HE FFE ol 7|ubg SHolA Aad AFe} 7ol ot g

Holg B

AXLR 7|FE0 w2 AFEY oy 7S

Busk ZYEo] k. &

)

Jo
N
..v_mo
oF §
H oor
LS
T o
o) ofF
TR
G
oo
N .o
O
TIRCH
o T
—_
QWW
oo w2
- L_LE._ W\/
W o= o g8
FZ o Sos 9
N ogo «F &LP ~
s o~ .«
o R g WEZES
an . I N
M.._ ,an_vu._‘_._.nw._ Zm_‘W%Wm
%! o0 8@m,,mmx_._|
R SH5 s
P r H Sussr
—_ — = N
® o) m w.momdﬁwﬂM_.
ROT T 3
Moy gy LB
m o H scesa
| 0 W  LLoeno

91



7HA

o

=

47|

-

3

o] 7155}t 161)

o
—_

o} gA|
r E
- 1

1

AANA A# T

|
g%
s} Lieht

2.
T

PREXC

O

1) X|E &

=2 P97t

O T s WO R ST
moﬂﬁmﬁoﬂum Ko 5T o q 7 5
" o= % N in -
ol w B XK N — B B
o T & A_:% 7 N R 5 W
T rouie < @ | ° o
2D o ok 5 P o
T N e IS
meq_olL_LQ‘”_ie Q_o,o|,1ﬁnﬂ %%q
P9 B W0 A
mm%mMWE OEWW 0 By
—_ | !
o = = Ho Jo ZE o
T, e BT L <
EL o o B m) m oy N oo
R ey R o E DI
. ~ I
aﬁﬂﬁ%ﬂ @Eﬂ A
cE LR @B % oo L
= B o Bo M o o <
FERR » L A
ot I o %_o_eurm oK ﬂﬂuW
(©] 1 5 o' BE
%W B mm MW m% B %o MM - Wﬂ gm i
o) T oo TN S
— B plo — oF KO ==
~ —
X0 ir g o O mm < oy o WJ Nr %
oA & m g = 0o L
o )
Tare T XN e T R
KoM oW ook m h e | oF wy X o RO
o NN gy 8o B w0 A0 o &2
ey W o Re P
o RS N B Ho N )

=

=

o7 = A1 AA

]

A
=

=
)

(0]
=2

1.
=

209

FolI=2] Al 744

o

o
4E7(2025Db), p. 1.

3

il 7, o

O

161) of

92

5



Al

]

=

S

24 st 9

g2 7Y

ol
=3

A

F

ni0
KO0

q)

(B 4-10)

4

==, AIS- VTS

=

=
o

_‘{

A

, Mt TaH, ©1F Taf
o

=
=

o] MDA AA|

glo]effo]
AE A ow Horgitt.

F

o AZHVOI BiX| 74

°Q

=54
QA AL

=
=

3

(0]
o

H|0]E
AlS, VTS, =% 0/

o8 SA, i

5 72
HS HOol=

=PRI S|

€

Mo

3 98 999 2

=

3 PR AA AL A

O

e

A5 Ao

A
=

=
T

4

o
N
_&_1
wjp

Hlo
_.___.wo
N
J
K
__O_I

o

i

.

A
oA AF A xS o

=

=

o

A

sy Js

=AEE 284, ¥

TY
2z

H

oA AALHA A== HlolE]

o

ol
H

ol
%0

93

st ok, &

=
o ©°

21 5730 7

Z]o
&

7} & glo] A4
7 dlole] 584 BEAlel 2A7) o] AR TGOl MR Het

=
T

o2 Hro

S

A 71

£ 38



3) ¥4 XF &5 74 H TR} 71E BI ®A

A4 AR 2A2 AP 24 olHle 91F 245 AAHoE 9
7¥eb7] gish Fzste B} sl wt Xd#ﬁrﬁ}% PRELIE R
S 919 S44 Ao A4 ojEut 2w 94 SRR
5L we B4 $AwoRE Wbt °1€1TE1, 27h et gu B
o] sutslojof Stk P4 AEY F8 FES n}%ﬂ 2ol 4t

B 4-11) B4 NES 32 7Y

X|E 8= o7} XIE Of|A|
o3 ol 27} TI} OJA EHM IHE |« 2XX| 2UR|, AIS B
Q% THs GIOIE 24 U HE ME |« X332 M| AR, 27|Y 312
PRI 34 AL 24 o Kb ER A YT, 2E KN
A M
HA 9F 9% A HE= Avto] E¥A B 7M1 IS 7HsAAS ¥
7Vohe FEOE, HEVE WUk ol A4 wiE B4 Bof S8, =
8 IU} QARE BAX] BYX], AIS A5 Ad &2 ol B4 g9 A
a Eo] 23HET}162) 7 AREAAT} VTS BAAREC] 8% A4S v}

o 99 9w AES WK

773 A'e Aol FAeIY &E 54e 29T 7Hsd= B
7ttt F2 dlolH oo, 37 24E

EEEDIEE EREL RIED)
A3 A7) AL8, 5719 B EE ok Au ey
AR e3F Y BUX, B4 B A 2k 1% ol 5 Lkt 169

e AR AL A T BN 9 Aute) AR Ay £
F5H 52 WA o8 RS Erjz BRI AFER A UL,

(2021), pp. 123-124.

162) i
S72(2019.3.22.) (4L 2025.9.18.)

163) ¢

94



2y oHetE QBRI Y o7 U 7= sk 04

H7RsH, 54 AN AR, 8% 35 B A5 52 $TH0E 19

she] gl

ol WEE A4S VMo FAEH, AE AE BolaE 24 7}
54, WEE, 3 BeAoleks A 7 Y 7)%0] A8k 2% 7
SHL Y AE/t BAHOR 47 F5E HolHE Bo) AuH v
Moz 249 & JEAS BUsHs s|Zold, WEEL Az OE 93
5% 719] Aol2 WP FEE & Uk WAES Jujdich AEE A
2 JAe ok Ee Zo| Foatct

95



(H 4-12) X|2Y A= g

<+
Tl
KO
K

et

-r

KU

of

AfI 2 Al Ofl I

o &2

I

H1~5%)

= &7t

=
o

° 5HA

o/ 7154

g7t

no

*5HA S

Al HIE, A= 0[]

A= KA A

“AZE VOI HAE =2 AofHH,

s

#.g3to] gt
T Ak A A o

9|

SL=
=

A

(o))
=

A2 27 AF

. 7

2 24 Wet 1

oF

e

o
=

"= gol=, &

9|

4 3]

il

K

& A B0 R Ao,

o AR Mg 44 9AE 7]

et

S

o

H 7]-

9] sto=m

o=

A]” O

) 27 7154

1-5% %

3

=
(e}

= A7t Aeeke

T2 griEd 9% 7k

96



L SHAQHE PAFXI Y o7l Y & giE 04

g SIFAS AANA EEBH: A T2 Tiot 44L 71 A
EES $9% HTo vl BT 5 YRS Haksi 9 Aol

|30] E47} vjo]e] Rl wet AEsiE w5} AL
Ws A4S Suses st

e
R
4
<
x

Ir

N

N
por
1o

=LLEIE

271 A7 AT F2 £ UE AR A8us Yalow Ig
o Jake YIS Blole Bxo] S SRS § mAolct W
3 34e chewt gk

log(X+1)—log(min+1)

- log(max +1)—1log (min+1) * 100

RS 9 %‘63011 B e
DR, oejt WS B S0l HUEAT 2L WHE W §o]
AR A%o] HET GFS TN AL PR

of714 Pl W9l 4, RS T guek A 22 dojee A4,
N 214 dlolg] Asolet. 1A 34z 28 AL dlo 1E1€ g0z
RIS Agste] JAbE Wold 2 AbAe) AdA U7 Bk,

27t Arohe 44AR 371 9d Biom, o9 2, 9% 7he

97



4, o A 52 1-58 Hra desRich Bk Aust dny
2 sl g8l EEshE Wk g Aga, 7 gso] et 7
&

wn
i
)
ol
i
o,
N
N
rir
1o
N
N
‘F
oX,
=)
u)
olo
3
oo,
o
D}
=]
=
i)
ofo
u
rir
o
=

<
Q
Jo
ol
)
==
=
EL
-
Bx
rlr
:(?—L_;
ol
2
HT
1o
el
1o
5
Q.

o
flo
_NLJ
2
)
5

,4
Jo

oftt

19, ofd

by
B

ol

=2
&
L
N
{
i
I\
o
juy
=
1)
N
ol
PTG
)
e
oty
3'&
e}
|
oo
&
iu)

|

N
=

712 Wi T2 FEAR 379 FEAE 32 A,
3g VOI 739 540 s= 54 ¥t gioly =3 AAE
o AR EE 2@ Wk, H3f i, dS dol=z A,
= AE A=, A 74, bl AR olFoint. a2
A QJ=old” fFel Wit Ax vy F2E vUehd Aotk

3

T

BN

12

N

ox,
ML ox oo X

f

A]

ok

98



(B 4-13) VOI Q&8 X1

X H|OJE
Eoi bl 31074/&4
ofs 72 24 A
ol = 3242t
Q& ol HE7t 48
A 7tsd 3
HS K&t 25

=PRI S|

ol i 8 YA R A%
g Hus

ol

2,

i FEH
o]}, o]

[e)

r

el ol
>
N
o
ol

=
(B 4-14) VOI SYE I8X|s A=
= VOI 93 gt eg=
B ) HIHIE 2= 51
HO &KX A&k A B o = T
|REX Feh-EaM HZA|ZH
01ZI5HS G ZRALA ZARA BIR| A
Zu2 Al8E 3 72, &H g4
= 1A £{8F 0], UN
HIX), 25t Mt |AE S E
27fote JIxH, = = Z|AE SX|, &8 7|12
WMD ZHSE S8t 32 HE 8N 34
N HolE 28
= a1 . [y ,
OHX17-”O|E o x‘"‘IEI'Al?_I-y <abl-g O|Eéf
i ot QX HE AR
2117 = (= o = ’
o E|(EI2) S VOI X 314
ChA A KO OlA
2 KOl | M = T, --d 2T,
SEEBE=OE 0 x, gx B
oy | EUERIUOM o4 B2 oIS
H =2
Drorzfaq SIETE O':'L)'\—%F’ ﬁ-?-)(f _J'k_
REERS e

=2

fFF2A MDA AA
Ao 7,

A
T

gaA AA 18%F

20 sHURHE K| i o Y 7= wEk 04
OHE 2% OffA|
it 7|1x AE AL
20244 7|x 75.28
e Olofl, Yo 28 S 688
Tt AQ A7 45.8%F
o Al vtz 9ut 0| 75%
i 23F, 2 YK| 2% 508
EF AT, 2 O 258

al

Aol AH8EE B34

St
o
FS PN I=]
BN 712, oln N OpE

4

ol=g &7t Sl 2
opE

Hl=f 21

AR
T

=

{ E, U3 Mg

99



0 70 or Wy = ) oF ol

Jo X oF 70 %0 O o T T OBe

N 7o KO 81, do %o Jo Y RO oF
_._.n._x.ou_._mﬂo_.Aﬂ_/._L_l_/ ,.__ruoﬂuu,__PﬂAl -
THIoF ~ &0 oo 2w Or %o X o ~
=3 - = " K2 = 2y oo
ﬂﬁ%ﬁatﬂ_xnmﬁor __IoLXAon_tu q_moq
wn|E M 20 26 5 BL T RT <P B ok T
o= 5 or & ® o R e RO %!

H._.._A._‘.__A.ﬂ_ln_uuam_”_m._Jl W_u,Dl7mm-L@ 17_A|X

i} Lny — ; — O

~ 10 B0 oF 8 ﬂmo o ol o B Yo

i o . RGN B AR

™ r _Jl_ _/,Olﬁmm.ox,gu —

Bwes ~ITF I S

RO | il o ~N o K —

Z o W o BU R0 o ﬂm%lﬁeo“_ oo
ol Rm oK E T K K = 10 - Om . o™
00 g O T g R oy m TR el T
S S I BB L0 o D
lol @ Kz 401 W & ol e L E = S

KU O g o OF KR _._._._o 30 © }L,Dlﬂrl :A,m._u

ol & s Bl o w X m o ol

00 ol R0 RD K Ko s S oF or = oo

bl H So — Mo op o8  —; ©
| = ] — %N 0 g BT

I T AP A N of ® .6 — X X g .

Seoande < D o o T 5
5 K o DK =R oo © N
o_u:._. :uo_mu_.u_._h._x|00 o,l,.ut . Qﬂoﬂh
®) ol ml\uu <N 80 H H__| I _|x.=.___ _A__“_ % T ﬂ.DH = <_0L " H_.E
>ou 2 Y of Wiko B ar T T oo T

L ol 5o B Fo [E 5 o I —_

Mm%ﬂwouov ol | 5y <F x T ) B T T _ﬁo

e - T 85 T Wl = X T

& M o PRETEN E P
IH &l W oF m_o ) mm W _, ™0 m
- 5l il o X o mw o o T
=3 < = "R T Mo eH

1ol A

O

-
R

of it of

o]

]

S

oML g

P
T
=]

A1 v

o

o

gt o
(2025b)

bR

2

A7F Hoh E
164) 8ot
100

—L
L



L SHAQHE PAFXI Y o7l Y & giE 04

48 2A0RE A o] EEI Fasth 8 W, 19 71,
o ol 5 2 37} VOI $:390] Aagle] $A% Y B2 7H

of b, 274 WA ASAE BUMS S50k ek, 24 wele) X
312 B9 A%, 39, Ak W4 5 AR 02 99l AES0] FU

2) X AL R ISR HE Yot

SRt P A|4(Marine Security Threat Index, MSTDS] AAH]
o AL 1Y} AN EE Ao g E3sIa] 0-1007 H9lo] £3} 9
drE AEshe WO]E} o] AXAL Az T2 JAT} 2 7HA 64

] st E, 7k A 7o AHd QT2 HH3| ut
I 5 A== ’gﬁ]ﬂ‘z’i‘:} ]E 74]/\}” TFRE 7HEe B 7R
3

A71A Z= ABAREE Wk, Tof 5, S dolk), S+ B4
R o=, o 7, tie AFA), W& Wi 242 7A€ 9
ojgit}t, 75AE AHPE =54 325 (d: &9 ¥k 0.25, H3 &

0.30, 9& 9% 0.20, < o]z 0.15, 9 7154 0.1, S ATA
0.1)5 Brge STHFE AXSITE 165

O HZ7t

oo
J
re

165) 2 101\ RSt BRI XIS SRE SA1 HTAPHJOIR SFHHOR 5
i AHP S %OHEQFOIE' 8 e

101



3) HASEHATH) HA HE JIE

H5HE} AAE 0-1008 HHY AEA 42 AHE FAA At
277 @ 8ol A L8F 4 A=F 4PAR TRt B AA0]
t}. olggt 53l Byt $4] ARE AWA0F o|FTt 4= = FH
= Wgoto], siggd A @ diSAVE ASsal 4 e #
e WE 5 =S A Yet oA AkEAof ofsiA ALtE AEA4Y]

o
FRHO~1009)2 e JBSFo= PREr,

H 4-15) 28XI5- 22| SEAA

s ER ot
42t 75-100 - IS WO 09 &S, XA TR
2 50~74 « F71M ZAI S AP TR
9 25~49 Wl 2HeE B
2y 0-24 “ A KI5, M9l Hig
A= KA A
TFAHC R, 4ZH75-1008)2 G217 Ba% 21 A =, A
(50-74)= F714 @A HSel 8+=EE S A, F225-498)= F

714 4
7] Yol dast W2 A4, #H0-248)2 A w2 e
Heos F2HY, 74 SHEE Adehd His A mET A4 il A7
Hgelo] Aote YA JdFg agHoR =

A58k,

1;

ll

o AL

4
b
rr

Thshz

m I
o
e

102



ILY BRI BRI e ot Y 7S w04

4) YK HE Z2=M2A

Sofobe Q1AL Al BRAAL YA HolE 2R 243t A B
23} A2, 7K 482 B A% PUAS 5HES EESHe 4o
At Tpgo s TAEL

—

(O 4-3) X ME TZMA

i

O XNEE ZZa ME

At2: XKt E

WA A 597k AEAHE 538 doleg e o) Axe
AE 47k AR AT 28 NEE A VO A A5E, 5
AR AAH £A%N3 09 58 FYtel, S dolmE B

jg-l
oodt b

JE‘_ L—r7}7} 1-542% WrieiH, 9 7Fsda o
A 5 et

2

_or]L
ox,
rlo
Wa)

BZ3} AoAE AR 2 9919] A HEgHEC] $Y HEa wsketh
29 W 27 2 Y59 def Fuet e ol wEgl gk
A RE B500 57 AL AX BF BEYT BRSEL 7157
a% P AP B0z £31 A 28501 SERoR 5U

103



x

@ ol

o

2, jm
il
2,
R
i
[-4>~
i
it
40
intl)
)
P
N
)
rJ
s
@
o
NS
ey
N
19
~
v
B
G
2
o,
-

, AZH(75-1008)9] 42A =2 As 2Fdd. 55 BAAd 2A

39l F GRET, B4 A A ARGk

Nl

h

BN

2 B

=

oI B

2

8= A
o

3 oft

E-N% e,

= o

e ]I.ll.l

Ul

to

du

o

olN

B

e

rJ

o,

o

rO

o

N

ot

4

o

1,
9

il
i)
ftlo
r
)
s
i

™

5) YKl L= AFYOl OflAl

A@A| G A T2A|AL] AA| HLZ HolFr] o AA AeH(Pavel
Chernysh®)1} PSC @< A¥H(Xing Sheng®)9] &+ AHIE &3 @A
At IFE AR B AL 24 A FEEAoA A F
29 AHE EYE B4S Y1660

H 4-16) Al X|E 287 Hl2
12 | xEd RIRY e PSC £i% At Bl
Eee 1671/21 197/8 | - olzr x| 74a
_ « AR £
R 235204 & 15,501 120
x|z - M &jnjg
oL , , “ T AQ Al
p=) S S
S =0l 94.58 78.58 o CHA EH XA
—_ Ho
o ol = K - B2} 1}
(MEFTHOES ASHES)  (AIS RITHEH S) | (1-5%)
A] C| C|
R R A esesa
XIE TS 8% TE497S) (2Rstagyxs) OIS
4EA 3T
HS X5t ) = S ==
HS MBSy oy, w8 S) | (STS 2= 02 5) I &=
Atz NAF A
Z: 28 8 = (Port calls last 12 months)
Z 0o 2 = (HHRE) * (M 22) * (ZH {7 * (HXH ST/E)
Z: 8 HO|E = T EXY(AIS A, STS 25) + 3% £S5 YIS (KXY CHA) + 2H[E2 ZQ(THRE XIA)

+ R HR SR 7Y F4 Me 42D

166) oL HEHE(20250).

104



Y o

T SOt SRR of

FlF

(1) AR 10 RIRY At
JhE: KIEE SH AS

A At Aol et HHAE 2
A 147 2 A% 16740

b TE(6,000 4

L

e

2%
5), 23
fow 4

Z 2,352
3} Zc}168)
100 =19.64

Z 1,300¢), AH]
EEEELE:

(50%)167)& 2-g3to]

Bx3 X2
o] w23} 7L
log(16+1)—1log(10+1)

VA
A FO
log(100+1)—1log(10+1)

7 3%

N
0

’

“

&d

| ARlol A w8l 52,3529 )] HEH Shi
To0 % 100 = 95.0%
%E

2] 49| 59 $Eo= Thea Arhie)
95
@8 F2) P=
g8 ol = WK T BIH(AIS A, STS B5; 38%), 8%
BEEA B 273), SAEE LA AR 20%), BH B 2
S 3 25 Y A2k 95%) 52 BusH EED B4 04582
2] 28] 4pg=igict

7}

=539}
1o XI5

=] A .
o8, JAAH= o AH
HIoIS
0. 1007192 9o|2 x5S
3 F20| ChEt SHXIRE ENHR 40| T

:l: N O

tzZt
Z1

167) 2AIOF AHo| H|H| &
168) E5iHIZO| K7t &
169) et ALt 2IoiM 2

105



-9 ol A g vl AIS AlE A 5 — AES} W7} 54
- S AR STS 85, A99 24 5 - 59

- HS AP oA AA, S5 Slu & — 424

olF Ediz FAARE e TS vE Ak

5—1
4

rloy

(g A=) S=

(1 7FsA) G=(5—1)x25=100%
(& AR G=(4—1)x25="757

x 100 = 1007

C. 3Tl 718X HE
o] @AIAE AHP B4 o8 2H Fo % 7HEAE H-8ote] T
FMSTDE Ab&3t.

MSTI= (19.6 X 0.25) +(95.0 X 0.30) +(94.5 % 0.15) +

(100.0 x 0.20) + (100.0 % 0.10) + (75.0 X 0.10) = 85.07 %

3 gk 85.078 — "HA” S5 (75-100%)

~

o|¥ Alg|ol|A] AZ AEHPAVEL CHERNYSH®)9] &4 84.84(4]
7+ S A AR A et 224 QAL HEsHA Hhdsict

3], Y18 9w=(1004), ¥ 7Fs73(1007), H-& AFLT5A)0NA =2

ut

Am

106



ILY BRI BRI e ot Y 7S w04

:1;.:]_
Gxol ot HHA QUYL ek olela Fuks A o Ao
et B 20 24 At FA) B2 71 AF 8 A He

iR
o
ol
N
==
19

|
o
i)
o
rlo
Ku
jille
&=
L
£

_ log(19+1)—log(10+1)
log(100+1)—1log(10+1)

x 100 = 26.96 3

of Aol Al 5] (1559 ] ws] e SeF AP Tl i
o 9] 25% $EOR TheT} Zrki7)

75
(oo &) 100 % 00 =75.0%

I
B

8 dole Brke B SAE025H), oa24% t8237), sAIEE

¢

170) i 450 23t Iigh 7R Q0| +71S MBS HO2 Halst SAXNRE Sof +50| LR
171) HEB AN oM 85 Y 913 13 720 it SHARRE E02 20| BRs

107



24187, ¥4 A3 Bx(12.5) 52 FLsid #ESH e 78,54
< =Eok3lth

ooz, FHNEE thg 71EO

HU

B7k=I i,
- 97 ol AIS XE/Lw, STS BF olg — AR 87k 4
C S A B 2% T2, A 35 F5A — 49

- oS AR STS BF W AIS XS 2 — 35

olF Ediz FAARE e TS vE Ak

©g o) 5=

1

x 100 = 75.07%]
=(4—1)x25=75.0%
=(3—1)x25=50.0%
Ct. 3EHA: 7I15X| ME

o] ¢AoA= AHP BA0 2 &5 Q% VEEXE A8510] &34
F(MSTDE AFE3I

MSTI=(26.96 x 0.25)+ (75 % 0.30) + (78.5 x 0.15) +

(75.0 X 0.20) + (75.0 X 0.10) + (50.0 x 0.10) = 68.527

FF 3k 68.528 — “BA” 5F (50-747)

108



L SHAQHE PAFXI Y o7l Y & giE 04

ol AlFoA PSC T AHHXING SHENGZ)Q] A 68.527
AA 5L AIS A|AHY] 9 ZZ) o34y 59 9IS &
olet, E5], YF Iw(75%]), A 7Fs8(75%)A =
15 2, STSE 53t Ak 74 94@ o]

oo
B A
b9 mt of
o N
BTN
le]]
ol
N
flo -
L
flo
=
wn»

N
=
>,
i

|

d
91 etich olafe ZaKe Als £ o) 4ol
5 Zr

X,

1S
oM, )
X, ro
ol ng\lj
o
o 24

N
N
TR
e
I o
% &
i)
ott,
i)
£
ol
ol
o>,
1o
u)
olo
0,
2
h
ok
o
>,

AR B ATk 2 AT0IA] Akshe Skt 9EAS A2
eFHS AZAT A AK85.078)3 PSC B A
FHE 3 Acl ST WH AN LIS 7Y 52

bl

H3E AARE R X

fuior
olo
(]
rQ

1. MM

2 g Setet B oA BT SHRtE S1FS AL A
3

St7] ff8 @A FiolA E8HAL e FAF Al AAE ATELL =]
AR AEA G ANl A iS4 1AL ol 243

109



fo eyl

S

sigo s syt R B

=
=

=9 At

7Fs

2 yos 93

1o

3t

58 1w}

e}
T

Rl

A7t 3ke]

s

Al g2 ARl B FE] 28

AIAIHE,

AAE

ol

o

E£3], SPAE AEAS AAE v &

g AE

T

T 2123 BRI ARA =

oF

lofof

#A52]

oot 9

Sl 5

Th. oo & oA AA]

o

<~
ol

Ho

i

HA 3L

7t Ao 245

o

Aot

00
__o__.__

<+

g % o

Age

AL
L

A

golA AlA

A

2

o 5 sG] Hisy

=0
T

fol A7}

S

A=

A Age dFgHo=

!
o
BE

AZEOz 819 9]
A oz AR

=

7|&o]

o
(MDA, Maritime Domain Awareness) A4

bl 91 o

5 oo

, T, S

(o]
}\]
=~

= SAFgge

32 9

Tz

#5to]

HEAAHOR T

110



2|
o

21591 9
=2

hES

St

e}

1

3¢ 9

Fof Bk

°

Al

Ri 7N
A

]

=

o] &z o

=L SHURE P2
oot 91

/‘\1__0

oz 7 AHde SR v
o]

oot 9

O

"I_

o

E

N =

IR

A

e

O O

Bl

O

=

W 242 B9 @ UX

A4

RREICLER

O

oJct. ojf

[ox]
4

3

T =7HIAl 9
F, 291, "H¥ 2 7ol

-
T

<k

oW
%0
ol
T8I

LOT
o

ol

)

(@]

of wslet oy

=
R

i

o

3, FdobAlot

O

>

Pl Sl

=
5
H

0

1k

=
(0]

o

o

AN
(0]

oA 2

O

L 3

]_

L.

S A

O

°

IEAE AEA]

o)
AL
L

M o4

=

T

ols

S
=

syt i@

O

1, 7HE Adeol] wh

1 5 g =47t

O

upAto =

iji

111



(2% 4-4 USCG MSRAM QI3 24 B2 2 H3 TS Wt

ONS
High implemented to CMT2
reduce risk
o :
az2 =
0 |@ ]
(o] o
I 2 [<]
ws 1 o
i —
X L =
a3 o
= Risk Group ‘g
2 >
@
e
Risk Group it
Low 3

Low  cONSEQUENCE High

Xt&: Downs(2008).

SFAE A= olE APdske A BAshe WO SFUE
Al 845 AEska, g i % AEe] FHoFdS =Estal, A9 A
T A, FF T 7T A8 5F 5= =2 & AU o
4= R e S IE A Bste] A 2oF H A
Aol Wet @714 fiS FAS sHske ° AGATE &8 5 Utk
HE oy}, FAVIHer g FHoFde st v S AEe o
57| St =7F A v, B4R 9 AEo A Al EEcke Hle
HFAE AEATE A AR 28T &+ e AoE HwHdH.

112



BUPIE S
SLERE

o1 che|
oS % 220
2ot 271 HB

=PRI S|

B SRl BRI Tl ot 2 75 w04
4-17) SHYQHE! QIBKIS 2SOt
L
< HAE ABS YYHOR ME0I0] AT £ 1Y L Bfof
CHoh AARZIOR 3t SIS BIHOR UN[E & UEE Al
* AIZ 9 9IE0| CIITIOR Wit 4 Ol 5128 4O RVt XIRS
HSHOR HIX[5f0] Bt 2THOI 9T HS0| 01201 4 AU

=2 Atz HE

SOl SIEITIS 17 9 A4S £6 221 LX) B 2710 1
X2 1S 2254, 015 iz a2, 2oL w0, Ho

M 1S H0] 2 310 E S0 TG 25 2A| 2 8% 22 2%

TN Y B2 IS PEGIEE HS o

H7HO2 Sfore 93

B 1% TS HMS S2ols B K|

BE7|HOR 9/ FOHE sk 017 o1

S xelo . 28 2 Kol I AE S B0l o o

QRS 27 R 22

e
r
Q'L
=
40
ol
I
k=
o
40
mx
A
40
=
a
il

L]

113






Y
1

\a
ox
2
]
e

SO Mk AFRt vreh o] sfgetEe] 8ol A%

g
2 dhgst 22

H=o] Al gt o= F7kskal Qlek o]d B4

Autal AHAS B0 R H55] JsiAE MDA A4 5 A A
< gHst= A fEo] WA tidol He AAE 58408 Hee]
gt B wd w3t oot

SJA%o] That 71 2AQ AAE Aste] Ageka Yk o] 9 &
AT SfeRRrY] Aolol WS BAlst] EALTE 48 4 ol o
q AT B 2 d7s AT 240 4F4e 19

2 a7 U G Rl At AR AFATE
NEsE] fsh, ol AEEL e FAF Al AAE AHEL, Y
S FUE AEATE Ao STt BES A vpAH LR o] gt

115



AN,

-

O

—L

ARl AAE £ A-olA

X
=

X
L

A2l A

eIl
o U T
= o
L a BT
z_.7nn;__ o ™
JE;O B 1%
MOﬂEo ﬂo ECS o
ﬁemﬂmﬂ_e e ,Q.L_:_H Tl
N O & 0
o R oF || X % o
DR EEE D y&z ¥ 3
file) . [ H e
Fotn i Gyw By o
. N ) BT o Y ) ol
d.mueu_zvz,_ bo i M =< [03 ¥z
ek Mo rl nroky 8 @k of e < 5r
S XN 140 e twnm T
o o Bl o il x_.ﬂuu+o%7.%a_94ﬂ|
W X n§ L oj B R.r_”__u_.._._m,.._ = 1 0
ol ,_.._,MU _.LO_I :._O :AL ar "_M_*.MEW_‘MOEIH._ m.ﬁA._W_._.g
Pz L < @mmmwﬁwmww_ﬂ%g
o W oF S| |SEREER R
X ]QHH_. _ e o o o .__o_._._. oD ol 5
KO oy O 7 ol o) e o | o S
N mﬂwA i L e o
T % B o H
e O oo B 4o
) oo ™ oF i
o© i = 140
,:._I._mﬂﬂumuu._}ﬁﬂ 3T o
T L — bl -
l__po}oo%ﬁ@ S hy )
= o O N T H i T
ﬂ.ﬂqm._;o7Voa ~H iy
m T op Bl =
WO W W 3! i
TR A i &
CLNC 10

116



 FRE QAT Pt At

* lUUOIR S et
e SHO = [e]]=] =]
HiERaREs . ;;gii;iﬂug Tzfr; SM DB

- BEE MUY HeE )

- DIZSHO) HEHTS) B 23 Ak
INE=HPRIN RS

£, ojefat Aluto] olBES A3 FASIL Skt sfekehiol

A4 7FsAS SR Aale A 4R71E AR FAY
33, Aot ol 49le] 27] FASH S, HUAA MY Ao B
A ot BelS 99t WA ouA A Pao) B 28, sk
Pl A T B4 B4 A, wAE il el ¢
3 BEAAAAGOP)S BT B, [UUCIY, B B4 5 wre oot
S Wglel ek A A, BAAA T8 9T UF A5 AANSAE
3 E3hdlols] B8 W9t 75, SUtE A} AT Bl Eelo) AY
s waghe w3 ey

&ols =7HEE SURtE 19 B7ksh] 't vt RS st
Agstal et ot =7 0 & tRofof sk S8 S B7I5H] sh
USCG= MSRAM=Z 7Hdato] A-gshal glom, G=2 2 SoA =7Iet
BHAFHE7HNSRA, National Security Risk Assessment)E 7i& 4
@otal Atk olof Half =9 LLI= 7 Auto] #ek AE H7F &5F4
< 7idste] olF A FRE7IT WA B FA o] AlFste] Auto 2R
1XEE A8S v A & A=F FAHR] AHE A

Mo

jas

117



=
A
19
=
o,

SRAMZ Sfef HF Fopofl A F=hajo]aL /g4l B7F
WAl gasto], AA Ao FFAd A H7 #
I} 1] USCGE 2006¥ MSRAM &9 o] u]=t
oA A WHECE TS HIRICEMN, 71 AoflA
s&A 0w St Qo 59, Y1E-F -4 384
Tz 3}sto] olsfstal Tefsh= T BIA

35
19

rpy
ol
(L
N

= HN
18, o

1ok
oy
=
o

o 2 o rhy

ol W

> D

00 =
=

=)

gl

HXZ

A ZHAHAE ATk AU

!
_q1__$
rlo
1
jia)
d
%
oO
T
r (o]
4o
ool
filo

P HFTHELE7HMRAYE #3ll =7 IREE A B7HNSRAYE 714t
o7 S Eokd EAS 1ET A9 B AAE 95k Utk
NSRA:= =Ui-9] FH et =7} QIS 29 7= FdH o= B7t
5t MRAE °|F siFFHl S3sl 245 AE AlYE 8= /199 7+
5d(Probaiblity)® ¥¥(Impacts)& AFHCZ Z4It A2 54
A&(Thest), 2 (Vulnerability), Z¥HConsequence)Z sl4st, 3
& AEHE7= =Y, 1, o4, @AY, I A8 § oA 84
£ 1Egtth o]o] =2 NSRAE &3 MRAE ©]&3to] i §#417} 5f
& A B Ade aE o, A9 E Y, Be 50 e I8l A
4 B7F WA sl 18 1A B7EE AAlsteE et 18 A 99
d A3E B9l TEd et A¥A AldS SHE 7|E AHS A
SHAY AHS AREistal Wi Al AR 52 Al 78 sHes Halskal

e AL B AFE Sl

29, G Y, AX AR W SR AR, A% 98 AR 9 24,

AARE 3A AR, 94 B A B4 4R 5 Ao BEo] Je

M BE RS S35k] 9% Bkl B8 ch, LU 9 W7t
]_

118



#2 9 KR 05

TS ERlsl] o2le, G 24 Aol A9t A= FAHeR &

[ 918 B57P7F /i Aeto] B3t 99
= Aol =3 E E8ota Q= M= @A £ AollA st
A ob= A ol 4R 5S B3t YE AFARY B7E 8”1 gt
AAES Agetcka 3 5= Qltk E3 LLI 9E ¥7H= /i Auto] Bt

lo
o,
N
—-
ol
—-
N,
1o

H 1t
SAEE HE o R & AT A4 = A 2 HE B /A ASE
B9 53], FRRoklA 14 el HRHEL e FEMA JPE

B A B1E B AR ARA5 HH 0] 8L AL Hof
9 doleeh JRE N&H 0z Befetn US| Aat ARTt Eo
Aok Anake] AAH WA FAT 4 Yck ek ke, ok
JAASE ASHoR B8 U A PoAE FEIA A= F7H
Aok o] B A4 8 W7k AxAS Amskt, ol shtel A
mEoeA YESIE Ao| WATS EF AT 4 YA 2 ATE 9
FIEMAAS: B Sof affeba 9E R4S 91 sjore] Bt g
A2 AT 9IF Bk 4ol AHo] Basky, 53 ik s 5
e DA A% 240l A4 % Ado] WRFS A chk, £ o
FoAE St @AY 71 EA AAS AN G AE BA
of B FAR A% AL AN A5 AA TS B 72T
& 9ee w3 g

npAsroE B QP ojefst AL wigoR S gl 9Ee B
7o) 1k A5 AAS A D gA AER TEse] AU FA

119



HEe AR AFA] AEF 7S ASshe HY 842N, FAF
At 54 7FsT HolHE viger dEnt & dTelMe AdEE
3 9 AA 7|HolA 7HES AR Aol ks 2d Rk, Tof 2
08 ol Al 7] 8 FES TR Y AR AAE A
o A AxEe AR AR S ofEle AE 2452 AAEeR
H7relr] sl ok g7t 71edl mEt Hrlshe A ow FHAgETH
T ARY B4 A AAl o=y 2t 9 ", o 7
o T B FANeRE FUPL o, Aevt wdd HE 24

A= ol ARSS E83] YAE ARAFE A=
7] A ZeAAR O ARE SHE S, @ EES A, O7SA
—L

8 2l
S AE FYE #HEISHL VOI F30l AJgle] w4t 7ide] 897t
Zasith= AZ AN v e R 2 Al= o|EA| A SiYRtE
AFA+E 4DARE EFoto] 2] w2t F& A 243 @7 8ol
Y 28 & JTF AN E9], 494 HFAFE= @A =HolA
=] Q= Hi2l AR 9A, Ad FE DAA on] MEHos e

1 28
SHL U AE AAR B X JRE AVHOE of5fT 4 U= I
g Astel @Y theAt Asdtn Ly A BES E 4 U

2 AUshe RS Agah

120



&H|ot - 05

S A

O

1,

°

A

X
=

22 H

T

oj
Ba
oF
K

vl
L
A

=

o] meh @l 9

°

A

o= vjx

o

F 0l A(MDA, Maritime Domain
yal

(o]
o

5

<7Z Ak

N
W} Age A%

AN
=

st} AARte = A

o]

ol
[e)
2=

7%

A pHoz

SFRAE. AFA]

O

-

L.

T

RN

o

At °]
LS
g dis°l °]F]

Awareness) A|A2}F A

g oS 71Ho]

oj

el

=i d=2
=0

=

HA Z=t 2A

O
oTT

=1

2 a4l gE

=
(=]

2. =X

o el

R

121

=

2 245 S0 g Al

A

foeke f1gas

O

oJct. ojf

[ox]
4

o

SRR

-
T



2

TACE
O O

3

o

gk
=

F, 291, =¥ 2 7ol

<k

ol
e

ol
T8I

(0]
[H0

LOT
o

ol

)

8], FdotAlo}

=
<3

=
H

1}
o

oA

Sogen g
ZEE

o)

=
-

1, 7 Aol o

O
=

of wslet oy

ste

A

sy 2A7}

39 5

St
=0

3. BEAA R F7l2e] MA =3 2A

t}. =] USCGY

ol
o%

= s

o) oA

o2 53

olF <7z ¥ 7|8 tg FE Al

]

AA

(0]

o

AEAA H {71 AA

5

9 AEZ 7INte® JidE 1 aRlof o

sfol

mj

F7b54o] 9)

[
=

o A} A

AT e

AR B

&]o]
tt. o] o]

A

5t

A

S
=

b el Ae) $ £

S

s

122



2 kst 7|@o] gty og &

E:

ALAAE 7

F}A o

7] e
H3E 34

B o " 1r
oF Xﬂ.&l_r_._l_/% f— ]
}L&Lﬁzvqwﬂ#o mv:._w__w.e oMW S T T
__uormu_moﬂﬂﬂb:fﬁﬁx G I |
- — 7
lmu%o__bﬂﬂ@_g% o < o of o
Co L AXERET S HE 0o N
el Eedlﬁﬁmoaa]d.ﬂ Moi]ﬁmﬁ%7
< HE F O ol N mEE
}%ﬁex%iiqﬂ} o o
e W & ol = or H -
w B X U= Sl N B oo R
1o° K . = _r_._l ,.m. | < A_l Jﬂ ..__L o
m_xﬂommv NLMMWLEH.NE_EﬁL_Lﬂz_ouW
Fosgor= o BB EECE
“ T eIilongEr coaivin
o o <_o.._ ‘_._wL o ﬂ_l O_ .A—l ,._,_A.H ,Dl,._ H._ __OL O_E a “_WJ_- ﬂ_AlO ﬁL
m o T o° LN K R R Ho =T oo ofu oo ©
zTo_Eﬂﬂﬂﬂ&éQ%ﬁri 2w g
__@meﬂﬁ__ﬂoﬂg_%@gaﬂwmx;oﬂﬁ
Nn__/nﬁoﬁﬁn_tu:_o:aﬂem.._u_.mﬁ %nﬁ%ﬂ%?ﬂ
i#%ﬁﬂ@ﬁﬂ&ﬂ% wﬁﬂ@@#xw
oﬂ%xﬂﬂdﬁmnmﬁﬁﬁzliﬂ@uv
Eo@a%ﬂﬂbxésﬁﬁ A e
° ofF L.._,LIO,nIVﬂLl‘.__L,IE o A,u.HUH._,mL
N G ST T o 2o W
VH._aa],moLt ol © ﬂﬂo_e ee]muﬂx o)
s BEX X ® WO X0 T T o W
o 00 o oF nH o e = B ER M o X
A R = N = 2T e <
S o o Bl ol X _ = IRy Jo-
JI ) o0 = o wow < o B [T SN
ot iSO o 4 omn R | ! o N 2=
T o S = o Wy R > ® o
B N S N ™ = o B o T &
7o,o|_._.lﬂuuy,mﬂ _:_I,.m__l__o W T H T ~
HL_:ao]mlﬂyle_e ,rl_.ﬂn_mo }mﬂ]mmqu_o
E ol o] T B n o < o0 oy TR
o_e7q3._.l]s71 ! T __m,u _
SNCE SN A T NS oy T QO B
o ._on_A._.Hodlu._‘_%n

123



glolg dge &9l sFUE AFATE Al

=
=

[¢}

B7F AA

of whet

ol o

HEA 2 ALEslofe 7]

A
__00

N
Bl

npxjstoz
914 dolel 28 7HsAol 2

o 2 A AANE &

=
=

%S A A% AE A

Pl et Z1Ejal =] A

g2 AAS

L

Hle) 9

AAZte =

ANZ O
=

wetA

R

9|

_(r?q
YR AFA]

O

(0]
=

28

et APA9] mrset A4

._o_v

"o

A
T

=
=

124



o
k]
Al
rat

N

o133

9814(2022), AEA5 7]5ke] CCTVO] 2J3t W02 A| 4] & Qlo] w2
ER

Ao 81 A ™S, 66, pp. 195-232.
A715(2015), SRR Fof =] A--s3goll Tt 24 2 B wpEHtsE, 27(2),
pp. 101-126.
g olh3] v (2023), H2JAI9] QPG S 913t 7] & At Rhaets
Asks|HE, 32(1), B4 913, pp. 35-64.
AT 2(2014), Syt FebaAl A4 Asiet AR 7] Wk At it
AAsE] A, 20(6), pp. 671-676.
271(2019), B&2 Q1 At PATEE ARt AMRPAA S 7, o7
Zsts]H, 9(2), 538 215, pp. 313-338.
A7842(2020), F3] X S0l gk sigRldoll et A+, STRATEGY 21,
46(23), pp. 30-56.
AEE2019), 2571 AF A A 9] 1T} o Het A==, 29(1), pp. 33-63.
Ae=417871(2022), LSTM 718F ATk o4 3391 A1 da12|E, ShatAk=, 78
(), pp. 471-496.
HA1/3(2023), AZA1Y] A 9 FRof X b x|
24, pp. 127-149.
vk 77dA4(2023), s, G A5 A3 7] TRt At 7t
S| EeR R, 13(4), 54 392, pp. 57-82.

N

o$|l.‘.

g

L, Sk,

125



vE2ES(2024), AN FHA SllFe] sk o]-gof st A1, §sHATE, 65(1), pp.10

3-124.

- A R(2006), HEFAAT7| SARFR]AHPS) T B3t =g 2 A, 22(
1), 4 713, pp. 99-126.

A 2] 93-S H2018), FUPAESIA| 4= 7tof| 3
35, 8(4), BH 195, pp. 79-106.

AI7F4(2015), BotAlote] Sl FRtE 1 8 13 SH=ro] thu|ThA|, AFS| ek, 18,
pp. 95-126.

AT AZE0]14A(2019), AHE-2-3HA1ERe] SA| ] 2 A o] AU o] AFREe} efjAk
A HEERE, SIAPHAL, 31(2), pp. 55-88.

o|TE(2021), < siVdEIH -al& ] AE T FAALS] 9] -, Sh=rE| eS|,
14(3), A 453, pp. 75-113.

A S(2024), AAINE-E 219t SHFR/IEAA] 715, TRADE&SECURITY, 8, pp. 156-172.

A4 2(2022), GFRME AN A srER E =018 AR 2147 A5}
3%, 32(4), pp. 51-78.

AWA(2025), =9 A 125 DA B WA HES} -3 5, o]t =4,
3] YHRARA, pp. 1-4.

FE2(2025), AEH] H&9] A2 Aol £2Eof| FFH S=9] QIR A olE
gz 6835, 7 AZFATLY, pp. 1-9.

FEL-A7(2025), siAACLE Aehe] QtHA Y ££41395.9] gt siA|AlolE
Aok AH, 7RI A AT, pp. 1-8.

20H2023), A GRPAA] G A4S 19 wI7g R 2] I3 B, SRz ]SS
X 2205), 54 735, pp. 213-232.

S A (2024), KMI EEFE 2 E, 303, s A<,

YA EH(20252), NF7EZ MDA HH 2428 A2, PREA,

SF7328(2025b), MDA SiFAE A E 2] A A, HFZAL.

NFBEH(20250), AFAF AME Z2A|A 5, HE-EA.

Z4U(2021), AIS Hlo] & 7159t s Fd Bk d A A+, KMI EI2A], pp.
123-124.

:

<
R
r_q]oln

SJoFA st

S

o

I}

[¢]

I

[¢]

126



Anatec(2025), Appendix 15.1 Navigational Risk Assessment, Outer Dowsing Offsho
re Wind.

Baldwin, David A(1997), “The Concept of Security.” Review of International
Studies 23(1).

Bueger, Christian (2015), “What is maritime security?”, Marine Policy, 53, pp. 159-1
64.

DHS(2011), Fiscal Year 2011 Port Security Grant Program: Guidance and Applicatio
n Kit Section I — Application and Review Information. Washington, DC.

Downs, Bradly(2008), Maritime Security Risk Analysis Model (MSRAM), U.S. Coast
Guard LCDR.

Fidnes, Ingrid Batalden et al.(2019), Maritime Security and Threat Assessments, Inte
rnational Journal on Marine Navigation and Safety of Sea Transportation,
13(4), pp. 707-714.

GAO(2005), Risk Management: Further Refinements Needed to Assess Risks and Pri

oritize Protective Measures at Ports and Other Critical Infrastructure.

GAO(2011a), Coast Guard:Security Risk Model Meets DHS Criteria, but More Traini
ng Could Enhance Its Use for Managing Programs and Operations.

GAO(2011b), Port security Grant Program: Risk Model, Grant Management, and Effe
ctiveness Measures Could Be Strengthened.

Kraska, James, & Redrozo(2013), International maritime security law, Martinus Nij
hoff Publishers, Leiden Boston.

Kretshmann, Lutz (2020), Leading indicators and maritime safety: predicting future
risk with a machine learning approach, Journal of Shipping and Trade, 5(1
9)! pp~ 1_22.

Ilyas, Muhammad et al.(2023), Investigation of Risk Factors Influencing the Safety
of Maritime Containers Supply Chain: In the Period of the Pandemic, Sustai
nability, 15, 8803.

Li, P., Wang, Y., and Yang, Z.(2023), Risk assessment of maritime autonomous surfa

127



ce ships collisions using an FTA-FBN model, Ocean Engineering, 309(2), 118
444,

Li, Xinran et al.(2024), Exploring an early warning system for maritime security risk
s: An approach based on compressed sensing, Expert Systems with Applicati
ons, 249(C), 123670.

Liang, Jing, & Liu, Jingpeng (2024), Maritime transportation risk assessment: A Multi
level node relationship-based fuzzy bayesian network, Ocean Engineering,
312(2), 119204.

Mohsendokht, Massoud et al. (2024), Decoding dependencies among the risk factor
s influencing maritime cybersecurity: Lessons learned from historical incid
ents in the past two decades, 312(1), 119078.

MSC(2019), Annual Report Year 4.

National Maritime Intelligence-Integration Office(2023), National Maritime Doma
in Awareness Plan, US government.

OECD Maritime Transportation Committee(2003), Security in maritime transport
: Risk factors and economic impact, OECD.

Perkovic, M., Gucma, L., and Feuerstack, S.(2024), Maritime Security and Risk Asses
sments, Journal of Marine Science and Engineering, 12(6), pp. 988-1000.

Richard Pallardy(1985), Achille Lauro hijacking hijacking, Mediterranean Sea, Brita
nnica.

Socquet-Clerc, Kevin et al.(2023), Maritime Security Sector Governance and Refor
m in Southeast Asia, DCAF - Geneva Centre for Security Sector Governance.

UK Government(2014), National Strategy for Maritime Security, HM Government.
UK Government(2022), National Strategy for Maritime Security, HM Government.

UK Maritime & Coastguard Agency(2023), Methodology for Assessing Marine Navig
ational Safety & Emergency Response Risks of Offshore Renewable Energy
Installations (OREI) Version 3.1, UK Government.

Wolfers, Arnold(1952), “National Security as an Ambiguous Symbol.” Political Scien
ce Quarterly 67(4).

XODUS(2025), Mossbank-Yell Emergency Cable Replacement, High-Level Navigat

128



ion Risk Assessment (HLNRA), Scottish Hydro Electric Power Distribution
Plec.

Yang, Gi-Ju & Kim, In-Guek(2022), International Laws for the Prevention of [UU
Fishing and Improvement Plans for Related Law Systems in Korea, 53(3) No.3.

OIE{Y Xt

& AR

23| AHZARA(2020.9.), A57%, SHIE S FA ]2 o] tigt =AHE 4 A
A3} t-&3A, https://www.nars.go.kr/_upload/attFile/CM0130/202009
18153705_gmfia.pdf(7AA4Y: 2025.7.1.)

TadlolE Y, s F2d G A W H7|E=AFH, https://www.d
ata.go.kr/data/15012096/fileData.do(AA4 L: 25.9.18)

LEAFA2022.10.28.), 241817, 5] 2523 500 A% A, https://www.nocu
tnews.co.kr/news/5840513(A4<: 2025.7.1.)

tiehel=g A 8 2] (2013.11.25.), A o2 ol &5 FRAF &&=, hitp
s://www.korea.kr/news/examPassView.do?newsld=148770290(F 34 <: 2
025.7.1.)

iehl= B 2]35(2021.4.30.), SNFFZH, T EdTEE0 2 667 A ht
tps://www.korea.kr/briefing/pressReleaseView.do?newsld=156449691
(AXY: 2025.7.1.)

tiehel=r g 2 2)55(2022.11.28.), Aut €2 25X 349, oA |t hitp
s://www.korea.kr/briefing/pressReleaseView.do?newsld=156539038&ca
I from=seoul_paper(AAY: 2025.7.1.)

tietal=g A B 2] (2024.5.24.), 1097F BA| 7S 84% Soff, At g Qb da] of
Z 735} https:/ /www.korea. kr/briefing/pressReleaseView.do?newsld=15
6632261(A4Y: 2025.7.1.)

AP E]0](2025.8.11.), 7201 A] &= oA Alol&E At AFA... F7F 92, https://w
ww.digitaltoday.co.kr/news/articleView.html?idxno=556201(A~4 4: 202

129



5.8.10.)

tj A7 A(2025.8.20.), 19°] 4497 H= 3= EHRLA.. T=A Zo|H B4
ZHeR=t} https://www.mk.co.kr/news/economy/11391760 (AAQ: 25.
0.18)

=5 ERl=(2024.8.9.), [ AL SA] S5 R/ T o= 25 A E
HEE A A3t MU, https://www.tradlinx.com/blog/market-trend/%E
C%34%A0%EB%B0%95-%ED%SF%AD%EB%BO%ICHEC%E2%ACKEA%B3%
AO-%EA%B3%B5%EC%A7%80-%EC%A4%91 %EA%B5%AD-%EB%SB%ID%E
B%B3%B4-%EC%83%81%ED%95%B4-%EB%B0%IC-%ED%99%94%EB%A
C%BC-%EC%IAUBARECHB6%A1-%ECHATUSORECKI7%BO/ (A Y: 202
5.7.3)
HELHOL s}, o= SAH2025. 5. 23.), FAReRAEr AL S ALS] AJAHO0 2
A =29 https://tachachae.tistory.com/91(AAY: 2025.7.1.)
ARl 2 (2021.11.16.), ASHl787, s DD Y= T&Es A3 hit
ps://www.keg.go.kr/seohaecgh/na/ntt/selectNttInfo.do?nttSn=34258(4
Al 2025.7.1)

AYFA(2017.3.26.), FE I Uz o=t A& Aubatar 0|5 hitps://w
ww.yna.co.kr/view/AKR20170326019400065(A 4 L: 2025.7.1.)

AFA(2019.3.22), AA S| T] 24 7|9k AL AAHTHE 7.58] AR 91 7S
A, https://www.yna.co.kr/view/AKR20190322006800071(FHAL: 25.9.1
8.)

AFA(2020.2.11.), A, LAARL WL =581 o1 A% HA, https://w
ww.yna.co.kr/view/AKR20200211105500057(2AQ: 2025.7.1.)

AFA(2020.10.16.), = 25}, FHHE QAL 39 &5 53Tk https://www.yna.
co.kr/view/AKR20201016074700504(HA1L: 2025.6.30.)

ATFA(2021.6.24.), = Fte]] A = =je] At gk=to] A, hitps://ww
w.yna.co.kr/view/AKR20210624047500530(F2 A8 L 2025.7.3.)

AFFA2021.7.9.), o557, FAXFA BH o] 2389 5 534 A, hitps://www.
yna.co.kr/view/AKR20210709068900054(3 A L 2025.7.1.)

AH+2A(2023.5.31.), ALEYA LARSE G- AlFA 'WMD AlEF Zjck P &, htt

130



ps://www.yna.co.kr/view/AKR20230531124200504(A~ L 2025.7.1.)

ATFA(2023.12.7.), vtk LETQ] 80%7} “Aduf ---mieF M4 E = WA’ hitps://w
ww.yna.co.kr/view/MYH20231207016900641(A~ Y : 2025.11.26.)

AMFA(2024.4.3.), AE, HEAA K AF o4 =2 Adt Gl slidA] o
(E2H), https://www.yna.co.kr/view/AKR20240403067052504(A A L:
2025.7.1.)

ATFA2024.4.8.), o Aol EHR Y ol A, &7 B2 41 HA, https://ww
w.yna.co.kr/view/AKR20240408120400063(4 A4 Q: 2025.7.1.)

AHFA2024.10.2), o =3 104 5 67d0] oA - Aol A Akl 7F8 &
of, https://www.yna.co.kr/view/AKR20241002112400053(A Q: 2025.
7.1)

ATFA(2025.1.8.), HES T A At sfAA0]E 2l 97+ FAMA| | A&
9J4, https://www.yna.co.kr/view/AKR20250108117800009(AA4 Q: 202
5.8.10.)

AHFA(2025.3.31.), & HY F=o]Ad EHZXY E 7]5---Al5)] NLLoY| 100 &,
https://www.yna.co.kr/view/AKR20250331033400065(AAY: 2025.7.1.)

ATFA(2025.5.23.), “F=, Aol Rt viEFE A A= Qboll FAFA T AT
(&), https://www.yna.co.kr/view/AKR20250523109751009(HATL: 202
5.8.10.)

ATFA(2025.5.24.), Ll h Aof] FFAFS AAof| “rhof] - D", http
s/ [www.yna.co.kr/view/AKR20250524015700504(A4 Q: 2025.8.10.)

Q] F(2025.4.10.), &3] EH sideh-sof ofgh Aul AAF Y 710 tigh i &
Z=XFAA, https://www.mofa.go.kr/www/brd/m_4080/view.do?seq=3760
00&page=1&pitem=10(AAY: 2025.7.1.)

A AL H(2025.03.31.), 3173, Q=ol A EHE Y 78S http://www.ujeil.c
om/news/articleView.html?idxno=364644(734<: 2025.7.1.)

U717 71(2024.9.24.), Aok 7hte] B 2=t Ad 43, FH-517°ll U, hitps:/
[www.1gan.co.kr/news/articleView. html?idxno=249663(A~L: 2025.7.
1)

A=A A1R(2022.11.25.), 3%, ZEFX] o5 EH o239 ST, hitps:/

131



[www.jeonmae.co.kr/news/articleView.html?idxno=924879(ML: 202
5.7.1)
HAEETAH(2021.4.19.), 375528 Adt 113, F5] 2HAY, https://www.do

min.co.kr/news/articleView. html?idxno=1337026(24 Y 2025.7.1.)

AH-8(2015.7.9.), 75 A4 s FHEZARA tigt 172 KoreaScience, http
s://koreascience.kr/article/ CFK0201523070248801.page(AA4L: 2025.
7.1)

ALK (2025.5.23.), H Ao AR ARY H2E GH7)'of ofo] st & & X,
https://www.chosun.com/politics/diplomacy-defense/2025/05/23/JCRS
XN7AGFBDRKOUFYEDEQQQEY/(AA1<: 2025.8.10.)

AU (2025.6.22), tE = T 78T TN ER - H BRI EH SR E
27 https://www.chosun.com/economy/industry-company/2025/06/22/
VP3LMTPIVFD47BCPEQZNASIIKU/(AAY: 2025.8.10.)

YR (2025.6.27), [F5] Asl F2E] 2722 HEoAH Y 5 530] &
At https://www.chosun.com/politics/diplomacy-defense/2025/06/27
JI7RHSNQCOFFS3EFNPXTMPVUIOA/ (A Y: 2025.8.10.)

FAYR(0257.1), 77191 27 vl B Sol o 97 s Ao
AL, https://www.chosun.com/national/incident/2025/04/02/S42RYAHA
HZAFZECOO3LELJBFFY/(ZA: 2025.7.1.)

ZAUH(2025.7.9.), TE 9] Fet 34, ol Add 1A e A= 1L
https://www.chosun.com/international/international_general/2025/07/
09/WTIDNYOTZVDAVLKTECK2GFYWSQ/(AAY: 2025.8.10.)

ol oHEhel= ThARH2025.7.10.), Sl AP H, Z-5f QFE 53H7.10.)(FE
Hho] A 54 Q1 9 3= Wk, https://overseas.mofa.go.kr/ye-ko/
brd/m_27525/view.do?seq=1346842(HAL: 2025.8.10.)

FTULE(2024.4.3.), FH, AA K9t 24 Au vz A RAFS, hitps://
www.joongang.co.kr/article/25239987(HAL: 2025.7.1.)

S AR (2025.4.12.), Tt 25 WA|SHH F=o] Al et ¥l =3l Qo et
o}, https://www.hankookilbo.com/News/Read/A2025040914120001980
(HAY: 2025.8.10.)

X

132



GRS T, HF GG HA| A AAZE S F S H, https://mt
is.komsa.or.kr/traffic/liveSea(AAY: 2025.3.31.)

Shol| - SrA T, S-S A A4, https://mtis.komsa. or.kr/traffic/seaS
afeGrade(32Y: 2025.10.21.)

SHEO Y BT, YW EIHG BAIARI(GFEQAH]A), https://mtis.koms
a.or.kr/stg/support/mtisInfo/reason(7a24Y: 2025.11.20.)

S Y BT, T BIAGEAIARNTA L E£4), https://mtis.koms
a.or.kr/stg/support/mtisInfo/reason(A24Y: 2025.11.21.)

Sl g4 E(2023.12.), IMO = AISHAL 24 57F, Vol. 130, filet///C:/Users/
mintb/Downloads/IMO%20%EA%B5%AD%EC%A0%IC%ED%95%B4%EC%
82%AC%20%ECHA0%I5UECKHB1%85%EBUSF%IO%ED%I6%A5_Vol.130%2
0(%EA%B3%B5%ED%95%B4%EC%83%81%20%ED %8 A%BO%EB%B3%34%E
B%AF%BC%EA%B0%I0%ED%95%B4%EC%97%AD). pdf(HA Q: 2025.7.1.)

NP (2024.12.18.), WFEEY, F447] EHEY =old EdEE R
<4, https://www.kcg.go.kr/keg/na/ntt/selectNttInfo.donttSn=58320
(HAY: 2025.7.1.)

S FHZH(2025.4.), 2025 = Ag342] AP A|E, https://evaluation.go.kr/uploa
d2/atch/eval/20250508093556172.pdf(AAH Y 2025.7.3.)

Sl FAHEL KMC SHEsAFE HAE (2023), BEtASH ZAIIAL 53 324, Vol.0
5~09, https://www.imokorea.org/upfiles/decarbonization/2023%20%E
D%83%88%ED%83%84%EC%I6%8C%ED%99%94%20%EA%BS%ADBECHA
0%9C%ED%95%B4%EC%82%AC%20%EB%8F%99%ED%96%A5%20%ED%9
5%A9%EB%B3%B8%EC%A7%91(vol.05-09). pdf(A A Y 2025.7.3.)

Bl FAREL Port-Mis, AEFIEE4)(2025), https://new. portmis.go.kr/portmis/
websquare/websquare.jsp?w2xPath=/portmis/w2/main/index. xml&pag
e=/portmis/w2/cm/sys/Ul-PM-MT-001-021.xml&menuld=0045&menuC
d=M4735&menuNm=%EC%82%ACHECHIDUBA%EDUSA%BISUEB%AT%B5
(HFAY: 2025.3.31.)

S Fer=(2024.9.30.), A8F AFSRE B AT Q18 E e 2 (A Y 2025.
7.3)

S22 A2(2024.11.23.), T, P QIR g E Alut A=A, https://www.shi

133



ppingvoice.kr/news/articleView.html?idxno=4107(FA1L: 2025.7.3.)

PAAE(2025.6.23.), 2417, 2025W = 33 F Hulgks: AA] http://www.adt
imes.co.kr/news/articleView.html?idxno=1372174(F a4 Y: 2025.7.1.)

A 241(2020.1.14.), A IMO 2020 $J9FAEF F=A 24 hitps://www.hdhy.co.kr
/news/articleView.html?idxno=11250(24Y: 2025.7.3.)

Korean Register(2023.7.10.), IMO News Flash MEPC 80, https://www.krs.co.kr/TE
CHNICAL_FILE/IMO%20News%20F!ash(K)%20MEPC%2080.pdf (A2 L: 2
025.6.30.)

Maritime Safty News(2024.Autumn), S| <A, o] 5-5-AAke} 1199 914 Y2174
B &8 AEHF Vol.66, https://www.imokorea.org/upfiles/webjean/ve
166/ver66.pdf(AAY: 2025.7.1.)

nate 372(2020.4.20.), A= 34} At & Al €9l ‘2529 https://news.nate.
com/view/20100420n22760?mid=n0000(AY: 2025.7.1.)

nate F+2~(2025.3.5.), 3174, 59 ¥ A& S AlobAr T3 U4 Aut HA, hitps://
news.nate.com/view/20250305n29882(4 Y 2025.7.1.)

rfa AR oFl542024.4.9.), A T/ & AEks, St A ‘IS WIH, https:/
[www.rfa.org/korean/news_indepth/nkshipsanction-04092024154028.h
tml(FAL: 2025.7.1.)

Snow Eagle Consulting, Maritime Security Risk Ansysis Model (MSRAM), https://ww
w.snoweaglegroup.com/portfolio/maritime-security-risk-analysis-mod
el-msram/(AAMY: 2025.6.12.)

TradLinx(2024.10.31.), ©]A| &1L AIS AL thy &= ‘EsH 25 A9F | https://www.t
radlinx.com/blog/guide/%EC%9D%B4%EC%A0%IC-%EBBSCHS0%EB%S
6%93%EA%B3%A0-ais-%EC%BCHICUEA%B3%A0-%EB%8B%A4%EB%8B%
88%EB%SA%94-%EB%B6%81%ED%95%9C-%EB%B6%88%EB%B2%95-%E
C%84%A0%EB%B0%95/(A M Q- 2025.7.1.)

VOA(Q2024.10.2.), 3= A5 E B9t 924 =4 WA - A7 IRt ol= S,
https://www.voakorea.com/a/7806787.html(F3AL: 2025.7.1.)

VOA(2024.2.1.), FATF "HE|=, thSAA et A8t 33 A2 34 Fhd &4
5 890", https://www.voakorea.com/a/795943 1. html(AAY: 2025.7.1.)

Ol

134



VOA(2025.3.15), Al 1087 B3 A8} 82 Z&--- 278 APg9Td A, https://www.
voakorea.com/a/8009963. html(HAY: 2025.7.1.)

Wikipedia, Maritime Security Risk Analysis Model (https://en.wikipedia.org/wiki/
Maritime_Security Risk Analysis._ Model)(FA8: 2025.6.12.)

& A=)

Associated British Ports, UK Maritime Security Frequently Asked Questions, https:/
/www.southwalesports.co.uk/Port_Information/Security/(FAQ: 2025.1
0.21.)

Business Insider(2020.2.29.), How the ‘failed’ quarantine of the Diamond Princess
cruise ship started with 10 coronavirus cases and ended with more than 700,
https://www.businessinsider.com/how-diamond-princess-cruise-ship-c
oronavirus-quarantine-went-wrong-2020-2(FAL: 2025.11.26.)

Emergency Services Times(2023.3.14.), Refreshed National Risk Register to be publ
ished in ‘mid 2023’, https://emergencyservicestimes.com/2023/03/14/ref
reshed-national-risk-register-to-be-published-in-mid-2023/(FAA4 L: 20
25.11.26.)

GULF NEWS(2020.3.26.), Australia tells cruise ships to leave as COVID-19 cases rise,

https://gulfnews.com/world/oceania/australia-tells-cruise-ships-to-lea
ve-as-covid-19-cases-rise-1.70638349(A Y : 2025.11.26.)

IMO(2025.9.12.), States launch new framework to boost regional maritime security,
https://www.imo.org/en/mediacentre/pages/whatsnew-2324.aspx?utm
(A 2025.11.26.)

IMO, Particularly Sensitive Sea Areas, https://www.imo.org/en/ourwork/environ
ment/pages/pssas.aspx(AAL: 2025.11.26.)

Indo-Pacific Defense Forum(2025.5.17.),91=t, -1l &2 2]t 4t Auto] o)
A A &7, https://ipdefenseforum.com/ko/2025/05/%EB%AF%BS%EA%B
5%AD-%ECHIC%AO%EC%97%94-%EB%SC%S0%EB%B6%S1 %EA%B2%B0%
EC%9D%98%EC%95%88-%EC%IC%S4%EB%B0%98-%EC%I4%A0%EB%B
0%95%EC%97%90-%EB%SC%S0%ED%95%B4-%EC%A0%ICHECHIENAC
-%ECI9BA%BINEA%BSUAC/ (A L: 2025.7.3.)

135



Karalis, Aristeidis et al.(2024), Design and Development of an Artic maritime Safety
Risk Index, Karalis, Aristeidis and Willis, Kevin and Ismail, Asrul and Jones,
Dylan F. and Morris, Dave and Mattila, Isto and Svenson, Pontus and Labib,
Ashraf, Design and Development of an Arctic Maritime Safety Risk Index.
Available at SSRN: https://ssrn.com/abstract=5011200 or http://dx.doi.or
g/10.2139/ssrn.5011200(3A4 Q: 2025.11.21.)

Korean Register(2023.7.10.), IMO News Flash MEPC 80, https://www.krs.co.kr/TE
CHNICAL_FILE/IMO%20News%20F!ash(K)%20MEPC%2080.pdf (A2 L: 2
025.6.30.)

Lloyd's List Intelligence, Maritime Domain Awareness; Threat Assessment, https://
www.lloydslistintelligence.com/maritime-domain-awareness/threat-ass
essment(AAY: 2025.10.30.)

Singh, Sandeep Kumar & Heymann, Frank (2020.2.10.), Machine Learning-Assisted
Anomaly Detection in Maritime Navigation Using AIS Data, https://ieeexpl
ore.ieee.org/document/9109806(AAL: 2025.11.26.)

Taipei Times(2002.12.12.), US impounds Scud ship, https://www.taipeitimes.com
/News/front/archives/2002/12/12/0000186836(AAL: 2025.11.26.)

The Wall Street Journal(2025.1.6.), Chinese Vessel Cuts Taiwan Internet Cable in
Apparent Sabotage, https://www.wsj.com/world/asia/chinese-vessel-cut
s-taiwan-internet-cable-in-apparent-sabotage-81e0d3b1(HA L: 2025.
8.10.)

University of BRISTOL(2021.7), Time to make it count: Implementing the UK’s new
maritime security strategy, https://www.bristol.ac.uk/policybristol/policy
-briefings/maritime-security-strategy/(GAA4 L: 2025.10.21.)

ONEWS(2020.8.14.), Ruby Princess inquiry finds ‘inexcusable’ failures, links 28 CO
VID-19 deaths to cruise ship, https://www.9news.com.au/national/ruby-
princess-coronavirus-report-findings-released-by-gladys-berejiklian-al
|-passengers-should-have-been-tested/f6e91390-f72-4f90-9541-f55d1
6579800(HA : 2025.11.26.)

136



&

a
W o o

|IM]

71T YA LR IH(SFELSFIA] A2023-495%, 2023.8.29.)

%ﬁ]‘?ﬂl’@'ﬁ&ﬁok@omenmon on International Civil Aviation)(CFAFZ2F, A|383,
wad 1952.12.11)
HiERE] Al 9 S50 et HERE A146055, 2017. 3. 21.)(F4: viErs]

AA)

Afdr gl st 2Eo] thet Hsiaiele] A 5ol et HEHE Al17930%, 2021.3.
16., QEAA)(QFY: AErQ] )2 HH)

T3t o8 A7 9 &-gof et FA(FERSHEHA A|1806%, 2024.10.21.)
FEoPA (S A20981%, 2025.5.27.)
YA ST, A8 QoFA (A Z-2H Y| 18 A7to] B
SAH) S4B A|2021-0085 AHE
SYFARE SNSRI, A2 QA (HASEA AlF F2AR) S84
A2025-001% A2

137






i

Jhu

CEF:
o7 =25
~DRIS: FEAIS) QIR

~THRIZ: BEXOI HIOFH] OFF
22 95t AOIKK|A T

~QITRHEIE): 2427/(2019)

QIR CIOIOIHAAE £5
3101 ItEHI0 CH3t H8 0|1
2Ol ObRiztE| HHE T8

[ |_|_|_|.

—IHAE: MEA | A H HEE
OF RSHQHHR |4 hef et
~APAHAEE): HAH8(2023)

OIS E] HHOIHD| BH

—_

o
£ XIQIRIRI4-2| 67} £O0F 5
NSA St} #13] £0r2 54
o2 ZEE 53 of%l AES

S 245101 XIOIRIS B4S

~RISOIRR|

72 17 Iy

R ENLEE

~EEllg], ZEY 25 SE 2

>

2

on
——
ol
s

r

o=

e

o 2 kI A
o

rok
0!

HO

|
o -
)
[gal

T

0.
_I
o Ix [

BB 1@ o¥re = re re

0%
]

oy 0%
Fo wa
%

> HI

>

_|ﬁ> ya

re

H1 ro

oot A S

So o

i o >
02
tt
12 fr

-+
Rl

()

2

S =
LJ@IA

1x

ro 4>
=
5 K
A

njo

40
r
2
ro
1 g

AEH(2I3

%, S A 5) 24
i QIR A, 7|4t
I, 525Me QPRI 5) 24
Rl PR £5

OF XIYXIR|THH| A

~RIGIOHHRIR0| T} bz S
~MZA| K|QIHRI 38 2 K| HY

g =24

~RISIOHHIX| 4]

™

o =X

Off 272t XSt

FR: B4 HIOIO R X|IOIRIR|:

o 2 A H

HEYEZ 2, &t

139



140

9|5t HAA [HO

-IHA|E: SHABE, i EHIH

Ko T-EXIE W0l et A+

~OARH(OE): BOEH LY
(2023)

~GIEX HYHT QAR B
H2S 2ol Yl 20| T
AP Bl 24 o7 i)
SUBE PR 25
P24 QU S R
74 XES FA

~THRI: YRR T
off 243t ©172

~AATRRIE): HOIK|- HAF-2
th2(2018)

~DRIY: SOIN01 afgyor 9
#2017} 3129 th| 2|

~GITRHE): A1Z4(2015)

~GITST: ZAKLHIZA I
0| SHED BSU0| 55D
QI S01A/01| 50t B2
D24510f s 2R Bl
&% shosaa] 7ol et Hiol

SOH

~DRR|: LSTM 7|8t 451 0]
ol A 2Rl

~GITRHE): 2Bt Al
(2022)

~e7SE: g2l R3S S5
5 0|5 Z2 0)% 22
0f Mstof Ofseo| ofs
S 29 TS Aot

met

i

re
-

ox
13

=g
M 2O0F XX |4 FOFK|E 70,
2| ZO0F XHRHHR| 4= F2fKIE N
S HA

=
=]

~H2{R|% B} 25

by R
~HE/HAE -oHABHIE K MG RIE Y A
~HRILEY | oidTE TS Ke 24
4 4E —oHYZH|H X T EXE 2R AS
-dExay | EHUN SRk B4
AHP7IE oY BHIH Xl AISE, FSXIEE
HiR 2
[=Rumey |
—2eA
—AUQY AL -1 YR SR ZA &
XA L=
~HEt el B SHYRATZ SRS 2
~MEXA HAEE
-M2 25tz -=UY HAUAMES £ES HEN
QEMg gl 22 ZHoP| It YRSt K|
shofy Qu | =S
7 |2k CilH| A}
_osjom | TOSHE WA Cipt 2ol 2
uspwlyil) = = =
JzExg | ~SOMAOMHERY A Z=IH 9
AT 2 gz saa, s S
_;Lﬂﬂlu Y= F2ot0] 24
N | ToHYRLE 2 Q0102 s uER
-gr(uuér)- Off CHSH o™ 2%, At S 24
ETI-‘?'?H;W -0l=, g2, 3=, 58, o= oY
o l:|E|_l °= | M 7S W BAM5H &
ul - - -
K Yt HFS 2t I3 Xt
-2t oA A 2R Y G &
-LSTM Zgy| | 7IE 7 24

NUEEE
3 gold

-0i1% 22S ?Ier YIS O |HA
Z2¥S HOE TXe, geld 22

=24 o, MHIo] HaAS & Ol
—gpg o AEZ HA

212 2&g | -LSTM DY UYIE &8st Met 2

EstAH o OO0E s 2d 7

O 28 | -AIS S6H0|A3R Mut Al AAH



10

"

re
-+

Jo
Al

~DRIY: XTI T 9
3t BI7HH|f o3t DAl

~GIRH(RE): KBI4(2023)

-T2 BI7EIH|S KISioHH
o} 2RE Closet TR0 &
OEE 510] AI2IS XIS B
2j0f HojES 95

-IHH|E: Q15 X|s 718 CCTV
Off 2l HE|0IE AIAR =0
M2 & Dpy|QF St

— g7 20O L-
~OIRH(RA): 20|24 FH
(2022)
~9TE R CCTV 88 WS
AR £ 221 I ER7| 2
B S 7|22 HolE YR/op|
oIzt HHIE U H3 Hio!

- BHHY A S
31X 0/80f B3t A1

~OITRH(QIE): BR5(2024)

~G12E: o0 WX 0|
2Bt BHHS 2501 HHEH
ZHAOMO| PABE 52 B

~2}A|H: Maritime Security and
Risk Assessments

~HAXHHE): Perkovic,
Gucma, & Feuerstack(2024)

-HAZX: AIS, M, MA 7|8t
7|&8 E8ol a4 I Hot
23S 0E-HrI5t, 0|E Sdt
A 8 7|SN TS WES HAl

re
-

ox
13

~7|ESH 24
~RISOIRRI

=
24

-25i17
~R|
-ALZE

-28ioin
~AE
-S4

=
-AlS 7|8t 9
Hos 2
MBI ER
ZAHAHP7|
)

4
Ju

oorEr

2

™ oM i

oX oM on
o
ol
re
-

o2 XA |a EE

b

~

o

o

i

Ral

12

>

fob

rQ

ra

o

fo

n i ]
HT Jx 2 1% o

>
fjo

402 3ol g Kot
51T, XI%Afal /124 o
TR ALY, 24 23, of

O
% [ O

0
oot
0z

orA
N 1=

kl
ﬂ
T
Ho
ro
B o
ox =
on N~
njo Ton
oA >
AL
00
rer2
[0} 1o
Hu 0

A

~HH} 5 NAT L QLD 7|3t
CCTV &8 HHX} 05 A Bl
=

~29/ CCTV B B 05 AIAHD}
2 HEIF HSAAR HL 2

-APSE A, HIFERD 2 S
QIZXIS CCTV HAIR 015 AAT

SH| 24

~2X A st HY HY, A
AR HE 272 AR S HE HOf

-ZHZo| WX 0|} BRAGH0]

[ G OoOX
43X, o5

SOIM Fotal

og
= =4

O A
19
H
=
0=
ol
==
Pl

3
rr
=
for
Bkl

~SHYAILL, SRS, GNSS AR
S Cioset o 2Ot Sz A At
ENISEYEI

-AIS GIO|E & |0|C HHE &6t

55 93 24, 014 ¥H EX|, B2
= 22 HA

-Bayesian Network, Fuzzy Logic,
Deep Learning S Ctst 244 7|
He oo Hot 33 H|1L

141



12

13

14

142

o7 25 Lk
~1tH|H: Maritime Security and —250
Threat Assessments -AEA
-HAXHHE): Eidnes, _;71|_;_;ﬂ
Batalden, & Sydnes(2019) _g’laaﬂ al
-SSR WIS oo S
SIAISO| 93l oIM Bl ot oy IS
A0 A Fate 0jxl=Xg .
54 oo ==t
[ |
_ -2
~2tX|¥: Design and ~Fuzzy Logic
Development of an Artic :Zo !
maritime Safety Risk Index —;}QI_W
~SIAXHSIE): Karalis et al. ~C
(2024) mi?—“é}ite
-OTEX: 23 3E8 5802 ria Decision
SHURIES THM517| I3t st i
S = e i l\/Iaklng)

o e Kl i E Al

—AEAR 24

by
“THH|E: Maritime ~Multilevel
transportation risk ”Od‘? .
assessment: A Multilevel relationship
node relationship—based ~based
fuzzy bayesian network fuzzy_

y bay bayesian
~ATAHAL): Liang & network
OIS HNE S B _gooy e

57| /3 multilevel node a1 tjojE=

relationship—based fuzzy sio5t ol

bayesian network &S 7§y EZ@% oE
-ALk2|Q 24

72 17 Lig

-KS2EHEH(MASS), AfO|H 22,
GPS W2t S 2 7|= 2E0M 9
2|A3 HHS HEF MOt

VTS AJAE DTt 2REY TR
X, B8 D S ARl JHEA
HISFA 7R
oo o o+

~DNK®t 22 ol2Af 70| XS E 2f
=0 et QI &YX 2 S AL

—HE SE M2 H oA L-Eol|A 2
ot= 282 2AE I HE| Q015 B

-7 | L= QAEE P2 (MY, CSO,
CEO S)2| Z10[0f] IHE THS LA |l

-=HoHI A1 719 S=0| A 2
20| DAl= B 24

-OE ZEH 28 HHE Sl 7|¥S
of 9J T} o) Cropm B
312 M2k =AM
=20 L1 L7

-AISHIOIH, 7|48, ofekd Z&
S8 47} 24510) STeAA0A A
2SS, &= AO| RS Y
Moz ME

~NE PIBIT T} 9l ol K
/ISE datot7| et AHP 7|gh G|

=
e

_,_

v 19
UE
oo

e

2t 5f
HOIM WSAL0| 2 Feks F=
Al O|8—I LEE Al
o Tlo —= 1=

ool 9l A2 B2 55 5H20)
713 2, HORAIO af2f0] 71 &

2 7o 2}

~TIoHE RHS BT}
2

=M g8 7ts



15

16

17

o7 2% o1

-1}H|H: Leading indicators _o50
and maritime safety: _a;au 5
predicting future risk witha = 5=

1 H o

machine learning approach e

~ITAK( ) (cé 'a_'
Kretshmann(2020) Fo?gstc;m

-AR=H: J|AEE 718 M| —E[0|E] T}0
5 913 XIS J2{0] sfepat 1 0IE OFl
DE ARMO| o Zotr off ey <

~1tA|Y: Decoding i
dependencies among the | —=ei¥+
risk factors influencing -SAEM
maritime cybersecurity: (Data—drive
Lessons learned from n Bayesian
historical incidents in the network)

past two decades
~APXHHE): Mohsendokht et

=
-2 24

-oEosE

al.(2024) (TRI, Tru
-A=4: 35 H0|HE 7|82 | Risk
2 Y ALO|H A QI 72 & Influence)
SoEHE ZMoll Y 0lE | 2M
2ES Y
-1tM|H: Investigation of Risk
Factors Influencing the 25017
Safety of Maritime —E A
H Ho [ | ey |
Containers Supply Chain: In Ve

the Period of the Pandemic

o . (2mtol)
-ATZXHHE): llyas et al.(2023) _opaixA
-G =A: MO A £0)Af oY LE T

A ZIHO|H 33Yolotme ¢ T

& 5= 2|3 oolee )\Itg;. -Af 24

i
by

-OYAILLS 0o
(lagging) I CHAl
(leading) XIH i M 7|

-Mu 28t S EE=HOHE 28
S0 7|AStE 7 18] 9 ol & =Y
o Ox
R

i DT E O HEgs 4,
@ GItHA EA, @ HAXE AE
B4l oo 3HA = 1

-2He LY AE(Random Forest) &

12|55 ol HefE At &l 7t

S

~AMZ 71 §|o|Ef 7|8 FH20] of
AlO| BHAIOLM | 2 FStEH A

e

$0 0L

1 Gl0JE|S +Eo/01 HHIE Aol
B2 M2 HoJEfH0|A 15

~GI0IE} 7[5t HOIXIOt LIEIZ(BN)
2US 285} AloJH 9IE 201 7t
012} U HFOIE B 24

4, Djof ChaY, X/, 24 of

|5t 201S0] 2I3 270

g3

HSERAM), 35
Ho2 7O 95t 0l &
4 o, 13 27tS)

[ 93% Oj4o| RS £
| Q9] MOJH 2/ TH2
0 A8 7|0

M oy > on

o 1 1 '
e« AL 02
Jx o9

—~

O
4

Y

Rl VN = =y
ton
|.|-|

4

+ 4T o
o $o

|
O

0O
|
O
Hu
ro
:O‘I:
|'|_|II
=
roL
Ok
oH
1=)

-ME7HHo| 7|EHe Sall 24 A
Q019| 2M JtsH(LI2t AZ=(SI)
E Likert M2 &9

-ALE /& X|=(ARDE 7|HIe2
U QE M=HEEL H
5 (SM~E7H)

=
—#e| e|AgE 2l JHsg0] =1,

143



—-J}X|H: Risk assessment of
maritime autonomous
surface ships collisions using
an FTA-FBN model

-HAXHHE): Li, Wang, &
Yang(2023)

-ATEN: XEREMEMASS)

o 5= feis Y&z HIt

St7| el FTA-FBN 7|8tel &

g 2SN

18

-1IH|H: Exploring an early
warning system for maritime
security risks: An approach
based on compressed
sensing

-ATZXHAT): Li et al.(2024)

~OIPE X By SN BZHS AN
202 YK L5l 93t
RI|EE NARS T

19

~IHH|H: Security in maritime
transport : Risk factors and
economic impact

~HAPXHHAT): OECD Maritime
Transport Committee(2003)

-Oi=A: H 22| B0]| [ offed
28 AARY FokEu T2 QI

20

144

LIEHE
-YE 7t HE, YUt 2, ot 2
SOl 71 X[HNQI 2/ QIC2 &
£¢
-5 M0 S 0|X|= QIR R,
ZH|Zg, AMO|H 54, #8201 5
sAl 25 2012 AlY
“NIEDIM BN Y MEINEEE S
-2 off ¥ 2219 UM 7HsM8ES MK
—EJ2AM A Z +F
~Fuzzy -FTA(Z&s £4)2 Solf /18 28
Theory 7te] =2 ol X8 75
-2t M2 | -IHX| 0|28 & M2/t HHE J
ESN, X &5 (Fuzzy Failure
Probability)2 (At
-BN(HIO|XI2t HIEYT)S 0|85t &
= SE S L AFE U 2
Q& 3
-SHAM Q| FHA SAQ0} MO} W E
(jlamming) 582 2ol Fot4= 7t
H 0|HE EX| MAZ RHE
= MA(Compressed Sensing)
—=2AAT U OMP A12|E 7|82te] EfI EFX|
-SAEA 3 A Y Y2ES A
-2AZEM -EE HUt 2ES Sl oi&d
-OMP(ortho | = 1el, &= 7|8C2 2|23 55
gonal (Level 1~3)S TH
matching | —Z28X|E ZE0|A Z11 2| Eojl 2t
pursuit) o) M5, 55, ZES)2 A
AISHLL AlZtst QIETO|A KiS
-Al20|8 Ae 2, I Fe
96.4%2 =2 0| 4S22 7|&
24 iy @5t 810 g5 €3
—25{oi7 —?’_“51_|0||—1|é %*ﬂi;f%_ e *.J%,;Xf
S = SE S LYY EA AH 2
E= o|S Al
Bt DD B sst o |
AT ALY -Oi 2 H|27 LAE 22, MAl
e 9 OfH| 3 4 Z2{Q] ZXIA 1|
PR 22E ot oy
—H| M EA

-IMO2] ISPS Code & =A| H2t &



—4Irer

A=

4
Ju

%17 25 o172 70 97 L2
X|2t 02| 27} £H9| HOF HO|
Aghe T 9l

~HIOF K X|9| AKX HIRS £

7|E e
SHJAILL Of
4S oft K
SIH ot
o 22, oI

Qolg B2

-J|1= = SN = _ = =
sl e s SO0 xoz D3y -2 eips e SEix4 =58
Ah_'—9—| 01| orﬂf [HSE -r|?J OHo = = o =H ;HOFOFEOI 7H'“:‘ﬂ u-|o|§ M
otH 0|8—| ﬂ17|-9|— X|A AES = of7|ECt 2 ‘I’|° oicii—— /e oTlE 8o
i e 2E NI -TEE sHUoHEo| HE YE 2

| =10 &3 by L 9 - = 5
T oia 1R M yeeToe e el st oI

7o

RS g sao “EOTL | 2012 9 RIS EA 2
e e SO aNmE T -t sfeiolA 0[D] K5t Sl 3
T Coe e o= S stol | ot oIel T o/ A EAIR
o5 Wl xja M2 o OKIESUL | O U NSO BEAANS 5
51 02 stai0] mga o 20 FIE | -DpKICIOR 2y soraizol Mz
==l =T = i = = = =
magaor o o HE0IE T sHosors el moHAIS =5
gz e o =XiE |
soz 9
17} 2017}
e 2ot
TaMoz
74
RRE £H

145






120254

0]

~o

MZH 0

3

01

Ed

0l

o

A M 7fdger e

=
=

FAH
S

3l

0
0lo
g

Kr
o
<
ol
T
0D
r

o0

=
1o

05

8l

0

00
offl

KO
X0
o+

o0

=
1o

06

Al

AH[X}

08

__I_L

8l
<

9

H= 24

2 fet

ol

of!
<]

qL

2=2 o

09

Ol

= YAOIZE dEA =g et a7

<l
F

I

KF
0
~

=
=

ofi2 Heto|A TfHO| ot

13

80

10]

Uk

o)

o

3

J

8l

0
0l
g
o

el

= M

O fEUof Meh A

15

olctol
ol

for et

oo

wl
1o

~ad

147



1 20244

7

K]

Bt

01

0|2t

=2

X

oM
r

K

0| 22| YA FH|Ler A7

04

i BEME THE et At

o]

Sga

05

o5

o XA siRYer A7

5t

S A

QpET

off

06

2MHA

ofelel Ox|

07

ofr

L)
iiod

Ot

SH o

[ s of

2 Ag]

O}EAZO|

09

53]

0l

OJECHZ0il 718t

10

1o

S}
i
Ho

0
<

iod
Nl

Aoz -

Kio
]!

=712H(FFA)

l

ot

M

ol BItEing & w2y

S

14

0|3k

70

NI

dIA ZHEger At

ZHHEA A

2oy

21

16

Hr5)2]

HH
=]

3l

od
0

H

Al A

il

iiod
ok
ojfu
X0
ofr
ol

HER/ Y S<

18

o0

~NO

148



FNARH TN YWD

1 20254
01 SIUKIPAIY X429 AT i o7 ofof
02 2 SHYEM HE U2 sHTHRIE2E 7|t o1 e
03 QURAAE I SSA s wot el

04 M A e A7 - HU SAE SHe=E ot

HEPILMRS 2 M WY o7

© aenprene w2 ke g SHo= =
06 BAEA ast BHEE wot 42 Fil2
07 OlEUHER oS 9% WHE 9T TS
08 SIUEPINHL BE o g A0
09 GHOILIX| 19 BASSH et o g2y
10 HRRIEETRIAY Hs BY we o oz
1 sielE SIRKR Y U NS o - A9 O BRIE BAO2 oloiE
12 RgmeIRom RO AR o7 Wi
13 A DY SEE HEI B B8 K WOl o - WHE 0 - 2o
14 MeEs AmE s wot o ez
16 O] ABZ0| TI2 SME0F IZIEH 2E o7 ol
16 +EAK o AP THIS 9I M o7 oror

149



1 20244

OlxH

2 AA b S

=

S
=]

HOFZR|7} FH|AAt

S
ull

02

2ot o1

A—ii=X
=0

bs

A

et MDA

o

03

B0

iod

Edl

0l

o=

SfYLE0E S

g

A Set 2200l ts

=
=

=HM=lel o

07

oot

.Al_u_

PHALD FE TRt o

9

LB

09

-

ZER|AA JHEe

[

~a

=1y
=]

&

[
od

baer gt
ERSEIN S

HYZEHHE SAEYSE

o

14

ml
oFl
0

Hi2 A
ot T

<]

i W S5

o]

Sga

15

A &5

o
<+

nil
Kd
&
o
100
od

o}

k

{74

s

'_

i

2t

17

gaLeLl

a2

o

o=

rS

S

=)
=]

it AR

19

150



120254

ol

80

SOA(OF SYZAE 2

02

81
7l
o

MY RS FEe HEAA =T

04

Kk
i

Ki

ol
~ao

RN

K

8l
My
0
KO

_II.I.I
o

iy

KO
=<4

Saf MZIS Y XA O ot

K

=l
ENPS|

0l

HIZIEO|S 25

10

2} ADE SCHQ! SRIEME PE0IT

"

EEL)
415zl

T

o

=
=

X oj2sjo| o

ENIEES

13

ofr

[
od

SR 2=st A7

o
o

L4100 U PO
CIXIE HE2Rt A

=224

2
S

ol

A

14

Ot

ElUES

15

120244

mr

tsd Alg 7t &7

Ey
=

o X

03

Kk
i

Ki

ofr

Ny
iiod

K

r

2 420

HSYTY Aol o

06

oF

K

x

dl

Al tHES ffeh AEO[Lf Mt b

EtAHHE

07

%0
0

B4
i

~O

100

oL

41

=1

HIZAEO] L

10

'
151

=
24

)

EIAFOIERIA(CI)

f

=
=

Ot CH7|AIZE ZA0] o

"






ZA|¢HL 202511

SNt PIdX| W A YL A
- Mt ol 9IS FAOR

Q124 20251 128 29
& 2025 12€ 31

O EES

WX SEHYSAN L

F A 49111 BN G G2 301HE 26(8S4S)
A 2t X 051-797-4800 (FAX 051-797-4810)
SE 19844 88 6Y M313-1984-1%
Zm-oIM S0t7|2l (051-291-7605)

Toy & 25 §RIASHUHE Tel: 02-394-0337
87t 15,000



o1 (] [ A HF O

ol et fled x| 70 3

[ H

grautot g

- Mt 0|4} HolE SMo=

A Study on the Development and Application

of a Maritime Security Threat Index:
Focusing on Abnormal Vessel Behavior

2 15000 &

K@ by oy EE
KOREA MARITIME INSTITUTE
49111 EARSHA| ST SHAZ301HE 26 (S4S “H

97791168"662810

TEL. 051-797-4800 FAX. 051-797-4810 ISBN 979-11-6866-281-0

~



