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Abstract - As global supply chain risks proliferate unpredictably, the high interdependence of port and logistics industry intensifies the
risk burden. This study conducted findamental research to explore diverse safety issues in domestic ports. Utilizing news article data
about Busan Port, we employed LDA topic modeling and time-series linear regression to understand key safety trends. Over the past
30 years, Busan Port faced nine major safety issues—maritime safety, import cargo inspection, labor strikes, and natural disasters
emerged cyclically. Major port safety issues in Busan Port are primarily characterized by an unpredictable nature, flling under
socio—environmental and natural phenomena types, indicating a significant impact of global uncertainty. Therefore, systematic policies
need to be formulated based on identified port safety issues to enhance port saety in Busan Port. Additionally, there is a need to
strengthen the resilience of port safety for unpredictable risk situations. In conclusion, advanced research activities are necessary to
promote port satety enhancement in response to dynamically changing social conditions.

Key words - port saety, Busan port, Text Mining, LDA Topic modeling, linear regression
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Contributing factors in Port Safety
lack of an safety culture, inadequate risk assessment and
services failure, violent reaction
natural disasters, labour strikes
natural disasters
changes

management, inadequate operating procedures, lack of training &
awareness, bigger and faster port equipment & ships, increased port

through-puts, faster ship turnarounds, extreme weather conditions

unpredicted accidents, public health events, geopolitics, regulation
- 36 -

mechanical failure, impact failure, human factor, instrumental failure,
handling, cyber-attacks, natural disasters, environmental risks,

equipment failures, disruptions in the supply chain, delays in cargo

Methods
Survey & research
interviews
Statistical analysis
Statistical analysis
Statistical analysis
HHM-FCM method

Researchers

S. Corrigan (2018)
Darbra (2004)
Lam (2015)

J. Verschuur (2020)

Bingmei Gu (2023)

Table 1 Summary of literature review
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Table 3 Data Source
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Survey Year
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Table 4 Data example

Word Example
Exception News, Distribution, Trending, Monday,
Words First, Today, etc.

. Transport workers’ Union,
Defined Serious Accidents Punishment Act,
Words . .

Container terminal, etc.
Port Crane(Gantry crane, Container crane, etc.)
Thesaurus Worker(WorkerS, labor, laborer, etc.)
Natural disasters(typhoon, earthquake,
tsunami, etc.)
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Fig. 1 Articles quantity graph in year




H), BY 9(=A] ] A= ALt
Table 5 Topic modeling Results in Full Period (1993-2022)

no. Keywords Topic
Export,USA,Hanjin,shipping industr Safety of
1| vy,shipping company,airport,airport, Logistics
policy,sanctions,crisis,finance Supply Chain
Natural disaster,]Jeju,road,disaster,co Safety of
2 ntrol,evacuation,vehicle,coast, natural
passenger,wind,speed disaster

Confirmed, Japan,cruise,inspection,qu

.. . ; . Safety of port
arantine,infection,Russia,quarantine, Y D

3 . . . uarantine
overseas,judgment,influx,patient, d
(human)
entry,nuclear power plant
technology,system,president,smart, New Port
4 investment,service,management, Safety
development,policy,drone,innovation Technology
Transport workers’ Union,strike,
transportation,freight car,safe freight Safety of

system,MOLIT,cement,vehicle,union, | union strike
disruption,refusal of transportation

North Korea,USA,Japan,US military,

. . L milita
6 | Korean Peninsula,war,training,missil securiiy
e,president,peace,North—South,navy Y
Coast Guard,captain,disaster relief,
.. Safety of
7| collision,waters,rescue,drugs,Kyoto, L
maritime

Russia,sinkinginvestigation

.. . Safety of port
Import,USA citizen, Japan,fire ant,bee alety of po

8 f organization,food,quarantine ,death quarantine
(goods)
tourism,festival,performance,citizen,n Safety
9 | orth port,experience,park,transportati in the
on,city center,railroad,attraction,road | City(Busan)

422 X714 o] (1993 -2022\d)

1) 171(1993d-1997'3)

171(1993 8] 1997:)0ll 78 772 714k & 6970l
AxE 2 FEE AYE v "ol = F 38147001t
o8& vg o2 [DAES R AYS Mt ofwf, HA
o] ¥ 4=+ Coherence Scoreol Wz} 5712 AAsAT 2
%, FAEe] Rk #ye] vt ddEE EXe O
o Al A Lste] HFAQ] 1719 E¥2 370l A= of
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Table 6 Topic modeling Results in 1st period (1993-1997)

no. Keywords Topic
e Safety of
fishing,fishing grounds, a e. y. ©
- Logistics
1 northeast,industry,enhancement, .
.. . . Supply Chain
routes,logistics,russia,regulation L
(fishing)
P board,muti
. escamma,onboard,mutiny, | Safety of
2| investigation,Koreans,Nationality, i
o maritime
fishing, murder
Imports,food,pesticides,inspection, | Safety of port
3| quarantine,consumers,agricultural quarantine
products,water quality,sanitation (goods)
WA Topic 1(Safety of Logistics Supply Chain (fishing))

< Y FA T hHAd T B olgrolt) FAY] =
U ddolgde & a3AR e 199343 o], Al ¥z}
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Abak gubA] 9 9 mddell Hg ARl JES ZA T FA
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A F 55 B9 3 4Ly 2H3E AT =8 B
At} Topic 2(Safety of maritime)= GA] FAHE s 22k
doll A 23 52 Ydatel MutEe] sl BEE o4
ojth. 97]oll &= 1995 FAF dhnjrk 715 f-EAFa, 1996
b &3 davbatse] Aguker G Apzlo]l xFhET)
Topic 3(Safety of port quarantine(goods))S F-AMgGo = &
JH £ FFAEZ A guk 71 ok et o)grolt)
T8 7IHEES T8 #d W8S AunY, GAY Y F
SAE digk Ao A A 4 F9F A9 9 Ao
AAd Ugoldtt o7l 19943 B er f94% n=
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Table 7 Topic modeling Results in 2nd period (1998-2002)

no. Keywords Topic
Marine, fishing, sea, fisheries, Safety of
1| sinking, resources, coastal, fishing y
. . maritime
grounds, survivors, fishermen
System,information,transportation,eq New Port
2 | uipment,vehicle,road,automation,auto Safety
mobile,finance,budget Technology
G 7] G2 A7)e] FEHAA e dukeld o]5f
7F tha A2 Aotk WA, Topic 1(Safety of mannme)%
PG Q2 el AT Avte] spgatust BAL ol
o] Topic 2(New Port Safety Technology)+ ’\Jfﬂ' 2 =
0 Gwel A Aukel BHAs £ RS Eolv] 9@
Wero 2 JdtE & A7y dAE ojfE Kl A=
A w% 4 1*%1 AlS, A3 FEPA AEET 457
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371200355 2007)ol ¥ 72 7AME & 16770 ]
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dolHE nlgoR IDAEIRIYS A3t o,
o] &Y 42 Coherence Scoreol] W} 7712 XA ’6}/\;\ =
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Table 8 Topic modeling Results in 3rd period (2003-2007)

o

B

no. Keywords Topic
USA beef,import,export,cargo,quara | Safety of port
1 | ntine,clearance,customs,action,susp quarantine
ension,shipment,inspection (goods)
bump,movement,passengers,shippi
. . . Safety of
2 ng industry,traffic,terrorism, maritime
port,inbound,outbound,police
Transport workers’
. p. . Safety of
3 | Union,cargo,China,strike,worker,log . .
o S union strike
istics,commercialization
Natural disaster,Port crane, Safety of
4 recovery work, evacuation, natural
residents,response,design disaster
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Table 9 Topic modeling Results in 4th period (2008-2012)

no. Keywords
Strike,truck,member,vehicle,traffic,po

Topic

Safety of

1| licetransportation,refusal of transpo . .
union strike

rtation, Transport workers’ Union

Cruise,China,North Korea,tourists,nat Safety of
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3 Coast Guard,Operation,Sea, a 6,3.7 °
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export,warehouse,sanitation (goods)
WA Topic 1(Safety of union strike)S 3tEA] ¢ o
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Table 10 Topic modeling Results in 5th period (2013-2017)
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Table 11 Topic modeling Results in 6th period (2018-2022)

no. Keywords Topic
Coast Guard,G Bridge,dru;
0as ard,rwa ngan dg © gs,c Safety of
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. maritime
s, Taiwan,North Korea,waters,alleged
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Table 12 Hot & Cold Topic

Notes) #, ## #%x indicate 10%, 5%, and 1% significance
levels, respectively.
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