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EDITORIAL TIDBITS

The Institute convened a cross-strait conference in Hong Kong on 13 November, under the
theme “Steering the Maritime Future: Global Risks, Green Mandates, and Intelligent
Innovation.” The event attracted a series of scholarly contributions that critically engage
with this theme from diverse perspectives. In light of the extensive knowledge shared during
the conference, this edition presents a curated selection of articles that reflect the depth and
breadth of the discourse.

Amid the current geopolitical uncertainties affecting global seaborne trade, shipowners,
charterers, and traders face numerous challenges. In this edition, Ms. Huang Sufang,
a lawyer at Dacheng (Shenzhen) Law Offices, provides insights into the risks and
opportunities surrounding marine insurance in such an unpredictable environment.

Additionally, Mr. Jolyon Mantus Chan, a Ph.D. candidate at East China University of
Political Science and Law, examines the pressing issues confronting insurance managers in
ship management during this period of turmoil.

In the area of Al-related research, this edition features two notable contributions. The first
is a paper by Professor Tsai Chao-Lu, Associate Professor in the Department of Shipping
Technology, National Kaohsiung University of Science and Technology, which explores
the development and implications of Maritime Autonomous Surface Ships (MASS).

The second article is a collaborative work by a distinguished group of scholars: Associate
Professor Huang Yu-Kai (National Taiwan Ocean University), Professor Jun Toyotan
(Nihon University, Japan), Distinguished Professor Hsieh Cheng-Hsien (Singapore
University of Social Sciences), and Chen Hsin-Yu, an MPhil student at National Taiwan
Ocean University. Their study examines the application of artificial intelligence in
enhancing the resilience of cruise ship terminals and ports.
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Beyond the conference submissions, we also include research addressing remedies for
traffic delays in urban transport. Contributors to this topic include Mark Ching-Pong
Poo (Liverpool Hope Business School, Liverpool Hope University), Thomas Bowsher
(School of Computer Science and the Environment, Liverpool Hope University), Yui-
yip Lau (Division of Business and Hospitality Management, CPCE, The Hong Kong
Polytechnic University), Baomin Qi (Liverpool Hope Business School, Liverpool Hope
University), and Pui Yan Kate Law (Division of Business and Hospitality Management,
CPCE, The Hong Kong Polytechnic University).

Finally, Captain Peter Chu offers a commentary on the beaching of the vessel BRP
Sierra Madre in the South China Sea, providing a maritime perspective on this significant
geopolitical event.

We hope you enjoy this edition and look forward to your feedback. We believe in the power
of community and value your unique perspectives. If you have a topic you're passionate
about, we invite you to contribute. Please send your articles to: info@seatransport.org
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Challenges for Insurance Managers in Ship Management
Amidst a New Geopolitical Era

Jolyon Mantus CHAN

1. Introduction

Ship managers, as pivotal stewards in the maritime industry, assume functional
custodianship over vessel operations on behalf of vessel owner, navigating the
lap inthine ex gencies of g ob 1 trad condi ts that ferry ng the major of the maritime
manag ment. Whilst their roles are oft ak omatic to maritime practitioners, it behow s
this article to delineate their remit: subject to the bespoke functions mandated by
principals, ship managers discharge duties spanning crewing, technical oversight,
commercial husband y, and comprehensie ® ssel ath inistration at full manag ment ;
principals may encompass shipowners, bareba t charterers, time charterers, or d facto
controllers in rem (Mitroussi, 201} . etc, each with d stinct operational d mand and

risla ppetites.

By reference of the stand rd sed ship manag ment contracts lik BIMCO’s SHIPMAN
or CREWMAN, these agreements typically delineate the scope of risks management
thought the including the service of insurance and related risks management, such as
class of Protect and Indemnity, Crew Insurance, Hull & Machinery, War Risks, etc.,
forming the contractual bedrock for managing various operational and geopolitical
risks. At the role as an Insurance Manager in Ship Management, one must scrutinise
and evaluate the efficacy of current risks management and insurance frameworks in
protection the company as of a ship manager, and the interest of the vessels under

manag ment.

Effectie mitig tion strateg es encompass proactig risk id ntification, comprehensie

insurance coverage, and the diversification of shipping routes and logistical
frameworks to circumvent areas of heightened instability (Arowosegbe et al., 2024).
It would be in question, whether the existing or selection of risks management tools
would orchestrating complex situation as a legitimate response to an increasingly

susceptib e andn ultifacetedz opolitical risk .
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Throupout the rapid chang s of the compliance, g opolitics env ronment sigi ficantly
raise the complex ties and challeng s to the role of a Ship Manag r, at the forefront of
ensuring operational continuity and safety amid t increasinf y vl atile g ob 1 maritime
tensions; these actors confront amplified complexities in upholding operational
continuity and ISM Code-mandated safety (Maternova et al., 2023; Dawar and Bai,
2024). This necessitates a sophisticated understanding of geopolitical risks, which
frege ntly manifest as d sruptions to estab ished trad routes, imposition of tariffs, and

the potential for d rect conflict (Arowosegb et al, 2024) .

This article would like to initially discuss the challenges and its risks management
at the contemporary maritime tensions era for an insurance manager in the Ship
Manager for a ship management, including the cascading impacts of geopolitical
e¥ nts on maritime inds try, ship manag ment and the strateg es regi red for effecti

mitig tion.

2. The Evolving Geopolitical Landscape

In recent decade, the maritime industry has encountered increased compliance
regi rements, tensions and ncid nts that challeng ng he operation of the & ssels, these
are including the COVID, Shortage and isolation of Seafarers supply, congestion of
key ports or canals, territorial disputes in areas like the Red Seas or Russia-Ukraine
conflict, compounding EU ETS snares and the recent US Tariff imposed by Trump’s
Administration. In an increasingly interconnected global economy, the maritime
industry, which underpins approximately 80% of global trade, faces unprecedented

challeng s stemming rom complexg opolitical ga mics (Rasshg low tal, 2024).

These mad the challenges to the Ship Manag r more complex d mani ng a proactie

and ad ptig approach to risk manag ment (Dawar and Bai, 2024) (Mitroussi, 201} ,
albeit the maritime industry has been historically faced and conquered similar risks and
challeng s in the long journey. Howew r, the current g opolitical land cape introdc es
novel complexities, demanding sophisticated analytical frameworks to identify and
quantify emerging new challenges to the Ship Managers. The interconnectedness

of the global maritime transport system means that disruptions, such as the Suez
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Canal blockage or the Russia-Ukraine conflict, can lead to widespread shortages and
price surges, highlighting the critical need for resilience in this sector (Fjertoft et al.,
2023) (Chen et al., 2025). Also, the conflicts and strategic competition, introduce a
heightened degree of unpredictability, directly impacting operational planning, route
selection, and insurance consid rations for these critical entities. Furthermore, ongi ng
g opolitical instab lity in critical maritime passages, such as the Red Sea, necessitates
agla mic agl ustment of operational strateg es to mitig te risk associated with & ssel

targeting nd upply hain d sruptions (Rai, 2025).

An Insurance Manager in ship management, as operational fulcra, would be required
to transmute peril to prophylaxis. It is in questions, in case of absent recalibrated
maritime risks management, can stewardship endure the risks undertow? Indeed, the
intertwined nature of contemporary global supply chains means that even localised
geopolitical events can trigger far-reaching disruptions, underscoring the urgent need
for robust risk management frameworks that extend beyond traditional assessments
(Villa, 2023 Arowosel et al, 2024). This includ s ex luating the potential for "wild
cardl ew nts, such as unforeseen technolog cal ade ncements or sud n political shifts,
which could d astically alter estab ished shipping patterns and introdc e new security
considerations in regions like the Euro-Asian Arctic (Rovenskaya et al., 2024). Also,
this 1s particularly critical as geopolitical risks are poised to significantly influence
maritime supply chains through 2025, necessitating strategic adaptations from all
stakeholders (Dawar and Bai, 2024) - escalating threats, territorial disputes, and the
intricate web of international regl atory regi rements (ie . sanctions) that collectig ly
impose significant financial and operational burdens on an insurance manager (Villa,
2023 .

3. Challenges from traditional risks management tools

In the recent case of Sino-United States tensions, the United States has strategically
imposed tariffs on Cargo and Chinese-nexus vessels by the USTR (2025), whilst
the People's Republic of China has retaliatory enacted Special Port Dues on U.S.-
nexus vessels through its Ministry of Transport (2025); that steering the maritime

inds try to an uncertain situation. Althouly this is read as a compliance risk , it is not
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a straippt forward risk could b manag d ¥ trad tional tools nor risk manag ment or
insurance. These geopolitical risks often manifest as disruptions to maritime supply
chains, lead ng to economic, log stical, and security challeng s that necessitate a more
integ ated approach to risk mitig tion (Dawar and Bai, 2024). While we could outlined
the risks and provided a framework for assessing the risks for manage it (Calatayud,
Mang n and Palacin, 2017 Villa, 2023 Arowoselg et al, 2024; Rasshg lov et al,
2024); bt could the risk effectiz ly b transferred to fiscal world or alternatie risk
transfer market - even if we understood via best assessing it. This would be an risks

that regi ringie w form of the tools and olutions.

At ground of the escalating geopolitical tensions and their profound impact on
maritime operations, these traditional insurance mechanisms alone may prove
insufficient, necessitating a more comprehensive and adaptive risk management
paradigm(Lau et al., 2024; Perkovi¢, Gucma and Feuerstack, 2024). This critical
function encompasses ensuring compliance with international regulations, optimising
operational efficiency, and safeguarding against a myriad of risks, particularly those

stemming rom the increasing wl atile geopolitical land cape.

The evolving technologies of artificial intelligence ('Al’), while promising, also
introduce new vulnerabilities related to risks monitoring and its integrity, further
complicating risk assessments for insurance managers. An integrating Al with
traditional risk management strategies can provide a more holistic and predictive
approach to navigating these complex challenges (Bai, Cheng and Iris, 2022).
However, the implementation of Al may not be a panacea that release the risks or
transfer the risk from the  ssels in actual world , as its effectig ness is conting nt on

the method o rifgt Iyput -forth the risk be secureds  ecurityund r d fferent lew Is.

In another case of recent European Union’s Emission Trading System, the complexities
associated with carbon pricing and regulatory compliance present a significant
operational and financial challenge for ship managers, especially concerning fleet
optimisation and route planning to minimise emissions (Kark ina-Adh ine et al, 2024).

While the Al tools could aiding and assisting the insurance managers to manage the
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approaching the fulfilment of regulatory emissions goals, there is no sufficient class
or product of insurance could assist them in transferring the fiscal risks associated
with non-compliance or unepe cted mark t fluctuations in carbn cred t prices. Some
of the underwriters are still not understanding the nature or scope of this emerging
risk, leading to gaps in coverage that expose ship managers to unmitigated financial

liab lities, from the counter-parties.

This highlights a critical void in current risk transfer mechanisms, underscoring the
need for innovative financial products that can address these novel regulatory and
market-driven risks. Furthermore, the integration of advanced analytics and artificial
intellig nce could offer promising ag nues for d ¥ loping such innoa tie risk transfer
solutions by enabling more precise quantification and pricing of emerging risks
(Yazdi et al., 2024). Despite numerous advancements, there remain significant gaps
in fully integ ating artificial intellig nce into comprehensie maritime safety and risk

manag ment framework (Durlile t al, 2024) .

4. Concluding Remark

Risk management underscores ship managers' stewardship duties under 'functional
ga rd anship ob ig tions' — a core remit in the maritime dm ain whereas framework
or understanding broadly applies in the maritime world, and wherein an Insurance
manager, as operational fulcra, convert geopolitical perils to resilient prophylaxis.
New rtheless, in this fractious seascape, ab ent recalib ated tools (includ ng insurance
and alternative risk transfer tools), does resilience founder, or helm boldly towards

horizons, to anyf us?

Limitation

This paper is only an initial discussion, on the question through a rudimentary view
in actual situations to the ex sting challeng s to a ship manag r, which mit not fully
illustrate a in-d pth ev d nce b sis analysis. This would and should b , further stud ed

in future throughout a proper sufficient research and review with consolidated findings.
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BRORFE > FLATRE— SRS - MENE
WA 22 ~ 3 T LAPR B ER S OR 1 4 3
MRS ] 5 2% TR SR A 28 i B T8
A% > RN DA 2 R L A B N
> FAESER

A bkt A BTN > i SIE A
AL > nfE 1R 5 A4 H LUR A R
fB

H1 : MASS ¥ i T Z 2 A IR -
H2 : MASS $Hi#EE R0 8 A I 2 o

H3 : MASS $HifiiE 25 F] MASS 4 1E [a] 55 2% o
H4 - fjif 72 2 BHIUE SE R s A IR ) e 2 o
H5 - ffif7 % 2 ATE 2L B ] MASS 7 1E 1] 5%
@ o

H6 - e BHYTE S A MASS A7 IE [ R2 2 -
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i 1 TR

MASS
Access

3. WHIEUTIk

3.1 &Gt

AWFFE B TERTAL A AU SE 2 MASS JiE
PRI o FHFY MASS FE B A5 0l
ARBE HT LB B B > MR AFENTIESE B
BRI - A SRR BB MASS FEf]
JE S B MR ) 2 2 P 2 LT RE A 20
HIR R > SR BB P VR BRUETT 70
Prpf 7€ o Rtk > 5L SORRIR A 38 & 1
RT3 <g SR ] LR I (o
[ FUAE SR R A B A 2 > AR T
FREIE N ~ FOEN ~ IEEBLN BT
DR NIONIRGEINISE i PN E R o 133 it
S e AR AR AR S I ] B, > B R
il € A SR S BB Y R 2 G ©
B E Hh A8 P B4 2 TR A8 O SRR
Rat > DLR A B e e, 1) R RS BT v AR S
B~ iR R A AR OE N Y 5 R A B ife
e o B AAPUE BT SRR A
FNRLRE BB EE > R N B8R S
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Benefit

TRFFE TR BT A AR
JE o By 1254 i AT SEIE e R 3 ]
GBI > FE 58 B Bt & > AR
H R 15 AR ENZEE 0 AR
SRS ~ VIS BRAE B - i R
Wi BAE T ERAS 5 g
HoH— e B I H AT 1 ME
B HE AR R RANARE - %3
B WCEOR A2 T Ry R B AR R A P
3 MASS A7 [ 14 851 A5 B 1Y [7) AL B2
(I=FEFARE 2=FFE 3=
ARBMARE > 4= FHE 5= W
PO

3.2, KA

ANBIEGE 5 T J SR ACHTE SE JE ] MASS
N B TSRS o BEER R ARk
S MASS HERIL ~ EMRE 1 AR 2K
JER RN BRI REHN - Rt > 1E3
1% [ 26 20 38 A U 26 ~ R B L o
BB LIS ZER TR o USSR
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HObE HAR » AR LN BRI ~ B0 BE 1 S WU S B s
PR B 7 R EE— R N AR A 188 o R 4% 208 B S 45 1) 2 A B o L4 450
HEFIHE ST REEE A o g 23 £ B 18 AN 52 B B BRI - Ikt
BAEBRATI AR 7T > IR 294 00 A 3G R E— 08T > AR R 7y
65.3% o

AU A > TEF A, 82.3% o AL 17.7% 5 &5 RN G EHUESE b 5
VR 2 BE AR R LR o Horp T4.8% W) 52358 AT R B sl R R > 25.1% AT
E A DL BT > BURIE SR RIAESE N BF R R T KT - LTAERBAKE -
34.7% W% wiE R 0 15.6% RUEMESEN S » 21.1% Bifpliiie 8 > 12.6%
REMENESENE > 16.0% K HABZERI BN B  ARGHES - 3 (49.7%)

M3z e £om A CRAMIEESE > 31% A » HaE2E5 19.4% o

4. BERoh
4.1. R

R 2 At 58 B} T R A 8 B 88 4 B 6 IS S T 2k > B DL 4 & 2 8o
otk (PCA) Fld K8 SRBUEMTE (VARIMAX) [ R 3704 - i B ) 6 S
R 5y 7 B PR RUAR o 23 AT A2 Hh PR P — LA TR 2 i B ARy I TR 3 A T )
RIS ) S B PR 3R R R 0.50 > HLYEAN[R] BRI 3R [ Y B 22 BE R 0.3

% 1 WED kR

Construct/Dimension Measures IE:fiti(r)lrg ]\371532 Crczgizh’s Va?"/aor)lce
MASS fjif7 2 2AH B 81.30
R 1l 7K 4 2 2 4 0.81-0.86 3.15 0.91 26.28
PRI I 2 2 3 0.84-0.89 2.57 0.92 21.41
e Ay 3 0.74-0.90 2.30 0.85 19.20
i3 o e oo 2 0.84-0.86 1.73 0.79 14.41
MASS7H| £ AH B 68.66
ARk 5 7.75-0.85 | 3.25 0.87 46.47
FANFI 4 2 0.83-0.86 1.55 0.65 22.19
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B % MASS fifify 22 ih s i 362 2 O
I3 > EAH BRI KA T2 42 ~ BRROK
AT 24 ~ BRI SR AR AN
A (R#2) o MASS 5% 35 i 1%
T 055 23 SR AR R AL NS0 {1 PR 3%
% 2HURSHEREEE @ £ > B
T RO R 2 A5 BEAE (o) PR A
B D 5 B AT A S T G 0.7 P
i (LY 0.65 4% > HoAth v A7 K 3% 19 15 JEE
{8 (o) 2 i 7% 0.7 BA P AEL » IRIIE 56
SRR ARRIIGEE o B
TE P A8 5 o A SRy B B - AT R
81.3% ~ MASS %{ 25 68.66% o fif £5 K| %
SIS SRAREES 1 A e 1w L
F A — 5 4T

4.2. TSR FER A A S50

TEHEAT T f% > A 2E F5-5% F B
PERZ 8T (CEFA) fiff g 37 A AR THI A
Rz > DB HE— 5 1 T 451 7 P A
Bk o $R A ARS8 IC FE FR A (62
¥ 2 ~ y2/df {8 ~ RMR ~ GFI ~ AGFI »
TLI ~ CFL ] RMSEA) # %8 A7 Ay Fic 488
VE o ST AR T > 8 O B R B (E
I 42=92.14 + 42/df=2.43 ~ RMR=0.03 ~
GFI=0.95 ~ AGFI=0.91 ~ TLI=0.96 ~
CFI=0.97 J% RMSEA=0.07 & % [ If i
i K HE o Y MASS R4 25 M T > SR
B C AR BB > %2 ~ x2/df {H ~ RMR »
GFI » AGFI ~ TLI ~ CFI ] RMSEA 4}
A4 15.87 ~1.98 ~ 0.02 ~ 0.98 ~ 0.95 ~ 0.98

1099 » 5 g it R E BCRE BI(E A © A8

BiE LB R AT (CFA) iR
BRI GE LR T AT R B fERY > T AT
HE— T -

4.3 BN 155 BB A
(ANOVA Test)

AHIIE B AE T R BRI B LA
BiE o PRI A B R T B AT T 2
BRI B K A BT A
R A e T ) PR SR T A > AN TR Y
H o W 35 2 ) 15 A7 AR 2R AN Y 22

o

431 BN IHEHERE RSB
Bt

B LREE R R R T Skl - B
HHER D R H R TRER L H
i 25 =280 > 3lf Py BEE 1R PR 5 /1N 5%
AR E AN ] BT S5 R A R
IAFERE 220 - K 2 BB T4
o WL A B B EMERR
IKIBRAT 24 ~ BIROKIBRT %4 ~ 2
SR 2R ATRA ) 2 558 DU {1 PR 38 7 AR E
PERIRRZERL 5 IR FERE RS AR K
e LAl W E A R R EE S
HIRBIIAFAE B 258 - AR RS
S B AER BRI AT R SR 1Y P2
P NI 7S N IRGE S STPN )
H L AR o
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%% 2 BB ERE RN E R AR

B E THREE A
N=146 N=91 N=57
Mean S.D. Mean S.D. Mean S.D. F-Value Sig.

Bﬂ%“giﬁﬁ 319 | 098 | 348 | 097 | 359 | 084 |4.54% | 00]
F"ﬁﬂgiﬁﬁ 327 | 104 | 3.60 | 099 | 391 085 921%* | 0.00
gﬁ’%“g%ﬁ 361 | 091 | 370 | 081 | 369 091 036 0.70
*ﬁig’@‘ 363 | 082 | 377 | 079 | 382 | 086 @146 0.23
AR | 345 | 080 | 377 | 078 | 391 | 0.67 942%**% | 0.00
BAFIZ | 396 074 | 418 | 0.60 | 407 @ 069 |3.82%% | 0.02

4.3.2 FR A R BLDLB N 22 2 40 #

PSRRI A B AR IR DL AR fh M 367 B i 0 ﬁi?%lé%lﬁé%
RRE L HEF R BARE TR - JUESEESRE ?ﬂﬁﬁ?ﬁﬁ%

fiv e B L K HoAth 55 - 5% 3 R BUAR PR BAE 35 B 70 JE BT M4 1) e %ﬁﬁ%ﬁlﬁ}
P&l R - AEF R B 1E P(EACH BT > BR T H LM aﬁm%ﬁ*lﬁl’ﬁl\)\ﬂﬁnlﬂ%
ARIEF] 5% HyREE KIESL » FA T A AT 22 A R T B4 P AT PR 36 B 2 60 2 A
Y B B OKHE > ORI H B A IR S R AR FE B 2L 5 08
FRENAE R FE S R ZCH B BRI & R 2% B CSEBR DL A Fr AR
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3 3 FEINIHE A R B DL RE N 25 FAm B R

3] MUEmR | WXER 3 i B Hts
N=102 N=46 N=62 N=37 N=47

Mean | S.D. | Mean | S.D. | Mean | S.D. | Mean | S.D. | Mean | S.D. F Sig

B 2 | | 5.43%* | 0.00
AB, | 325 | 1.03 | 292 1099 359 | 087 338 081 370 080 *
g

Bk 3.72%* | 0.01
AB | 3.30 | 1.09 | 330 094 386 | 086 347 090 3.65 1.10 *
TE

i | 3.65%* | 0.01
& | 377 086 335 089 | 3.88 077 | 345 | 093 | 3.56 088 *
-

Lk 2.89** | 0.02
Z5iE | 3.84 1 0.80 | 3.50 | 0.89 | 3.81 | 0.78 | 3.42 | 085 3.73 |0.75
¥ R4

o 18%* >
;*ug 342 | 090 | 336 | 060 | 393 | 067 | 370 | 067 | 3.96 |074 |30 |00

2.07* | 0.09
%g 400 074 | 397 | 070 | 418 | 057 | 420 |0.58  4.19 |0.74

4. Wt 7E ) e

ANBIFEAE T R 5% 7T SRR RS PR 3R O AT A% o of 8 e DRk 2 T LA A Tl Y A1
I3 > He BRI AT A5 A 0 R AR R (SEM) B At 98 B 4t S RO JE R S A 2R 15
AR o BRIBRAL AT 45 R REUEE 2 BLESUB B ) BB A R BHAE R 4 -
G ps 7 TR R B E BC R M BR x2=32.95 > P {} <0.03 > y2/df=1.65 » RMR=0.03 >
GFI=0.98 » AGFI=0.95 > TLI=0.98 > CFI=0.99 » RMSEA=0.05 o fif 45 A% % Jg fir. ¢
B (E X FEAF R B (R K e - &5 R B iE (R R A P R0 > P LA » %
5 i s A5 R BUR FITAT R st B BHEE K HE © B G » JAMRBEH MASS SR AT
R ) E e B R 3 o Ho (MASS [ 45 8] MASS JERIHIBRAE) HI1RE
K 7097 By HT (MASS Sfifif 720 4x) - HARMAE 2 0.87 < j5 LBAS SRR -
MASS [ 4t B MASS (1 & F e UIAHBA > 2287 > H MASS [ JE TR 8 m]
VIS SRTHIUA T 2 20k o BA Y MASS 7K B S 38 H 235 MASS [)58 ] Y R E »
H3 JE e B K #E > FoR HAA B M EEZE > R H3 iREERA (047)
di {1 45 SR RS 205 3 MASS FEfDESE B R B IE P BB B2 > M AN e 7E H
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HI FRATUAEE S 55 Hh A FH MAASS > 35 {465 R A BEUR HA 368 070 MASS SRS > BIAEE

R > MAEERMEHNE -

yis

Restricted
Water
Open | Private
sea
iy Public
Maritime
traffic
2 BFE LA 0 A A 2R
% 4 W RO
. Direct Indirect Total .
Hypothesis paths o iitl:eegt 2 ffézf o f(i)'e?: ¢ Hypothesis test
H1: MASS -> Safety 0.87%** 0.87 Supported
H2: MASS -> Benefits 0.20* 0.52 0.72 Supported
H3: MASS -> Adoption -0.52%**  1.07 0.55 Supported
H4: Safety -> Benefits 0.60** 0.60 Supported
H5: Safety -> Adoption 0.44* 0.58 1.02 Supported
H6: Benefits -> Adoption 0.97%** 0.97 Supported

Note: *¥p<0.1; **p<0.01; ***p<0.001

SR > H3 o b R HEALEAE 1.07 1% > T E A O (E 52 25 IEAE 0.55 > BIE R T
172G FE A ) TRHEROE » BRI SEBSHE SR - W] DIAT B 24
A AT AR A SRR AR 2 H S - SEE DR PR B M - ZaiE FoR - AR MASS
RESE 2 A PRI A2t > AP Er R MASS © H2 (MASS B2 35 1) %
%) HRBUERARAHY 0.2 » 5 TR 323 HREE MASS fEA5 LAY AE 7 A A% 2 i

HE R - BT & A 3R TR

B/, 485
-

H4 (Wif7 Z 2B s MBS AE) 0 H5 47

24 MASS SRR BS L) AORBEDE > 3 2% 0.60 1 0.44 5 35 BEAE R EE &
FWATE A VEEUESE RS A IR 2 - Slf HoaT DUE— {2 MASS JyJER] -
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AN 9 2 B I SO B IS AR B ) A AR TR U SE A e R > DA
FE AT AT o R BRI ak% > seat BB IR R > PSR RV ) i
ek K3 AT A5 BIARFE AT FE R T 14 TR 3% - PR A A 2 S AT v A R a2
AR 22 5 > AF B A T AR R A B S RS R S A 0 R
(EEaigEs Z PN

REHI AT &SR > AT LU AN AN [] B 1 S5 A N BEAS [ BRI 0 O N 380 B R AR 2
KA B ZE R o | MRS AT DU AR 2 5 B H RS i i 5B 2 > BIUE S
HIREM A EMRBE SR AR 1 5 HUCR A B AR RSN T 4 0 A
722 4 QAT PLIE 1) 22 8 8 3ER 35 K FA AR © e Fp i IS8 3 0% > H AT E S
WAEHRA A T M WA EEEBRERAE > R AR T 24 AR Y [
B BR > 2B M FORBEE M B T

5.2 F5 E F SR AT Fe st ik

AHIEFEAE R AEH > A M H AT AR DUERIFENUE B R L HATSEEE Sy
O H BRI HREER A MR RE - e L2 LA EH
R AR SRR AR AN AR I - AR TR SR R > AR SR T o T
B E BRI DEEE o EREERA > SR RE B BT R AR o SRR LR
TERTRERNG T LA fiAT » M7 363 4 KA 2 4 RE S A 32 3R > o LA Rt B R
AT AU SE BT A IR TR R 0 BSE AT E SR 0 A B A A B
EEH R > AR RS AR B B B -
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AL B it iR AL o 1 0k 2 SRS R ASE A+ BSR4 R

T AR MR E BELT

\

B

%

AN FE DASE R TR iy £ R I 5 > [l JEE S
AWEFEE TAL 59— 8 B —k 4
R BAMANANL » Rl ELUR
B e BEL R 25 LB 2R A% o ) TR i 4 11 48
$AT IR ik RE AR B2 IR A B 2 B[] B 7
BT HEZR o R SCLAAE R RE R0 [E  (FCM)

AR LR R B R R AR > A
B~ i oy w) B R G > BAE AL
Bofiy CEOR} BB RIAE S ~ PRRSHE)
TRAR RN ~ AMERHVERLAE - USRI
B2~ EIEANE AR R IR AR
[R A/ P > 310 USRS o A B LB
FETRE - ot A BRI SRR AT 2 - &5 OR
fa i - AR PR A AL IE AL 1R
I 1 B A R Y 2 SRR 5 AL 0 E
JFIE T R HR AU > 7 BE
FE B AL s TEEMEIR T - B EE
SRUEIRF A A8 S I R4 TC AR SR > 11555
L 5 EIVEER T IR A BRI B K
B (A TR HE ~ FRE eI SR )

I BASEABAR o BIF S8 ERRTE R LAWT R
] A A A A AT 7 SRS B A B 35
RAERNE » Ryl BEB AN EBRSE T
HR PR S 14t B 2L 1o R A BRAR R

3>V o

— > HI

il

Pt ¥ W62 Y (AN TR R S N
s o W EE 3 TR B BRI O T
H 3l = Ry iV RO 2 — > BRI
Vi 8] 5 L [ ) AR 0 3 S ~ BB &
BRIE R B3 by 5 H o BB M 4
(Najafipour & Foroozanfar, 2014) o 2
VR VE KT B T AR 1) A R A 2 > L
FERE v DL B RS~ TRIERY
PR JRR B BRI R - BENT T HAE R IR
S sy S ) RS b 7. o FE I MR AT A AR
TERE RS B4R ~ BB BR ¥ LL AR
MR EALTT TR > AR
BRI 45  e F  BEE R T o B ARG
e AR b B ~ 25
FRR NS B H IR [H] SR B B BB R 4
(Eskafi et al., 2021) o £y 62 3 L el 48
EHERE ~ Ao i > BRE R ~ 172
PRI ~ i A B E o AT R A A SRR
s o YT RED | BE S 0 AN E R

5 BR A BB 3w PR AR
B A B AR K AR 2% Tt B At ) 135 8 o

YR 1) A RV T M R R A T o [ AR
B ~ ML R SR S A 0 A R R L
5L PR SR T AT P TN > S
SRS N B - IeAt o IR R
IMAERTER A S AR (s R
1)~ ABR U~ B GEIE AR Bt
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PR ZEE IR > IR B T S R Y
it BB e A5 2 S B D 7 R Y B
(Feldmann-Jensen et al., 2024; Tsailas,
2025) o {EGEARRE N T4 7 B[] 5 i A2
R BRI, - 7R T i B A E
P~ R Y TR SR I > MRS
S B A% HLth = 8 o 45 28R TR 4
PRFTCLAHAE AR [R5 3 ) ) 4]
HEATIEVER) [EMEE R ) RE Y o
WO#E (Port Resilience) > EF5iE
RGBT R I > RE S A R
WA g ~ PR TR I A AR B B2 Bl g
JERIRE ) > C R OR 2 BRIk e S B AR
W SEFFRUE BB Z R (Chang et al,
2025; Mohsendokht et al., 2025) o

FERERT > ANLEZE (AD HilW
SR N 7% T iy R R A R R 1L T R R H
B o ALYE REIE b ~ THI AR - B
B VR IR 1255 7 T & 24 (Paramesha
et al., 2024; Almanasra, 2024) > g AR
THAS BB AR ~ RN Zygat ~ Rl
SR AT S 7S 8% S e Y o A PR A%
O TR o filhn > F FH s 2 A T R
B 5% ) B R PR ~ 7 BV IR S i )
RETAA BB IR L AR ~ DU ESE 58 R
% A IR LRGS0 45 S L
JEESE R o AR > AL F Al B2 A IR IE &
SR o HIE R BOR AL ~ AR
72 ~ M 2 2 I DL K v e e g L B A
A (Mbah & Evelyn, 2024; Emehin
et al., 2024) » 0] {8 i 2% PEL IR L 3 7 i
P BEREE o BRI - ASHIEFE K am i &

AR L E Al B AT A AL B A F 25—
FRMEE T T B > AR B R
MEREDE RS o BRCR ~ JER -~ IREs
ool B BEL 7 A i 45 0 M H AT A AR
e TR SRALNE > JUHR7E I W v e
— BRI SREIN R 2

A B 1 B B 5 CAE AR
b~ PEREEERE & DL Ak 08 11 3 B 558 i
AR 1B E R R Su et al, 2024) o
SR AEE R LE —m EH R LA
VIMR A R % O W35 1R o AL Bl
B I B K A SR TR A T OB
FEATs A e B W B i bk [ (Rane et al,
2024) - B o EE AT L SURIRET AL
TEEMERE (I AGV ~ OCR) HIEH]
{HL St S ey £F 9 (R 3R iR % I B
B0 B AL JE R HB R M FR AR AR
FAMTEE ~ TEHDAR I B 5 B ) -
AR TE 70 AT o T i 1 S B [ g 1
JE L 5 i B ) SR T T — R B
1> GE AR AL FR A SR BT A A 24
WNEELHTREA

HIR o B OBIVERRRTE - 28T
A FERRE B B (AN HERE )
HikguR k) o ARG 7RG HEE PV

(Opetational Resilience) > B ¥E 1] ¥}
TEHEIRE > PRIK RS B AL s dn iy e
IR 5 HA) R s P 7 B e /B 87 8- (Rincon
et al., 2024; Ghafari & Samaei, 2025) o Al
TEMG AR P A (82 TR S B > B B AR
Fy—H B R A PR SO > EAREE
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VT SR HE A R S SRR AE © H AT EY
WEFE i Z — R BEA S AR TR AR ~ S
AR BRI B R AR 1 B 5 T

TR 1 7K ARV 3 5 R TR SRR AR B ~ AR
15 Bt @ AT (Satta et al., 2025) o |ij#]
PERET > i AL B AR IRM A ~ I8
A R GE RIS BRI ~ BREORYE HRZE
RS > BB Rk 85 R B AT

(SDGs) [ HEZRIEVE A o Kt -
gt S —fE A Y AAC T B AL SR AYE A
[ 2 50 L e b R Vs 1 )R S A
FhEr BRI K A > IR S — P ik
1 P [ o o

F 7 bt SRR e e B B R 11 B AP
SESRMI RN E  (Fuzzy Cognitive Map,
FCM) YRR EZ AT TH > A —
8 R Atk ~ BhRk H 2 ME RS AT HESE -
VA iR 5t st it B B — ) AT Y SRS BR
P - FCM S — 7 68 4 &5 5 5K Jlak >
o PRI I AR AR e 2R 55 P 2 (I A
< T PRI 2 ] 17 BEL BBl B o 48 110 9 R ARG
M o BT FH % 20 A 16 5% e K i £ 7
AR A A~ R AR O
HAETRGEENT) ISR L RR KT
H BRI G Bl R4 o B FCM >
AL B TEA A A ALE ~ &
R~ BB~ R~ R
LA K VTR R AR A R > A T
fE 7~ AT RN B SRS I 5 BiL s B 5 28 B
o

TR

BMIERAE (FCM) A Bart Kosko
A 1980 £ B HHHEE H (Kosko, 1986) » ‘&
Uil 7 Robert Axelrod [ 8 %H B

(Cognitive Map) HJ K 2 45 ## Bl Lotfi
Zadeh WM EE (Fuzzy Logic) > §
TR0 R0 %0 ] 2L e pE 3 — Jo BRI
VAT AR N S A [T R B
SE T R PR o FCM. g — 1 5 O ) A A58
ey > A R A P B B SRR SRR 7y
MR 6 B S A A TR AR R
R A B M Z R R R B BT
[ia] > A T A A R ) Bl i R A A
B o A H AR AR A E R A - ER
FEARYE B AR F 2 B [l IR % - FCM. B
CIEZ R B B M > R TE
ik 2 K e e 22 AR Y R R 4 o b o
(Gonzalez-Lopez et al., 2021) - HFFjE
JFD A L ) SR A B R o
FPAG ~ BREGRHE Y AL e R ~ B
B RIR IR RS > DU E R LY
QR FY AR T B A A R SRR I v A2
TRTER > B R A BEAS A
KXFETH -
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FCM A b2 — {8 4 7] & (Directed Graph) > Hi#fi B (Concepts) HIHE HE
(Weights) AL > Hat5 8 Bh B R ATHEE -

A NG TR

LG (GO - AR RSP B gt Bl K (0 - AL ARERE ~ BE e
WHEIE) o HESEENR ZH > RS SHEEREE (Activation Level) o
2. MEELAERE (W)« 2 — (8 NXNAPHERE (N i 80 > Hop Wij FoR i G
B R G i R R o Wij BB AT 0~1 Z )

Wij > 0 Fe7n il Ci i B G K IR 28
Wij < 0 LR Ci Bk C BRI
Wij = 0 s iR Ci iR G M2 -

B RAHEAR

FCM A% O AE R T R R B iR SA (L » FERF[) o+1 I %) - AL — LB Ci
PRI (LA A8 A0 P A7 HLA B B TE IR [H] € S B g > AR

Cit+1)=f (Z Ci(t) - wij + Cj(t))

Hof
Ci(e+1): ik 2 F— WIS E B -
: ﬁqmmw%ﬁ%%w%%%m%gmﬁwx<Nammoo
F() W4 B B (Transfer Function) > 3 4 & — {8 JF ¢ fk 4

Sigmoid pR¥ > FHASHKT Ef R (A RAE IR (g R G BAIRLIE) o AT
Sigmoid #FL BRI 2 H K T A

1
f(m):1+e e

Horp >0 ZBENEEE S % > Pl ICoREE -
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C. (A5 fzi ot GHAEPER)

L W1hadb - SO P A BB TERE ] e=0 BAIIR{E CO) - ElH R BoE 5 (i -
A TALEARRRE | By 0.9 > off THEJEURBR | 807y 0.4) -

2. 384 - AR AT R A A H B RAUE R EIRAE (Steady State) - F))
LARFREZ (Limit Cycle) : 8 BH{ELYE [ 2 2 AH(E < ) EEARAHBR -
2. %R (Fixed Point) - Fra#idiEAHEL g -

3. 08T ARG TGS (AR AL AR ~ AW BB E ) T rfsima -
TR LM T RGTERZ G T M RACTEDIRAE > R RIS SR RS -

FCM @ R RUE . BilE 7 R BHR W T FmEhi 28 ) fEEEhE
TRETIT boh B PR SRESE TEI AN ) T FEAE T 3 R 8 R A R IR 2 -

= B

TN RREMb A AL 5 fifr 250 A S R g S0 i £ 8 0 B L 5 W B AL B SR AR > K
PR FEAR B SCIRR e s B 7 15 O BB AR A > BREST. 1 /S (A% O M 28 0 R 1 2R
s I I ) ) A i o i LSS 1 R S B RUR AT S > TR ORISR A
(C1) ~ ARE R B A hBR B R 3% (C2, C4) ~ JIAR (C3) ~ REAR (C5)
B A FAE (C6) o FRAMHR I BRFR AL 457 45 1 B 5 R AT 2R A% o B SRS T
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The Adoption of Machine Learning Algorithms in the Prediction of
Urban Transport Network Delays under Extreme Weather Events

Mark Ching-Pong Poo, Thomas Bowshert, Yui-yip Lau, Baomin Qi, Pui Yan Kate Law

1. Introduction

Extreme weather events affect modes of public transport in distinctive ways. For
example, papers report that rail systems are vulnerable to flooding, windstorms, and
sea - lew | rise—stud es using multi - track rail simulations pred ct d lay with %

error and rail ridership drops ranging from 84% to 95%. Road networks suffer from
flash-flood impacts, with one paper reporting up to 40% road inundation and 80%
damage to river crossings. Bus operations, meanwhile, are influenced by heatwaves;
simulations show that tactical rerouting can achieve up to a 35% reduction in rider

eRos ure.

Machine learning models have been developed to predict delays in urban transport
network by integ ating historical climate d ta with infrastructure resilience metrics. In
the past research stud es, the majorityof stud es hag b en focusedn:

. Machine Learning Application: Does the study utilise machine learning
algr ithms for pred ction or forecasting n urb n transportation network ?

. Pred ctie Variab es: Does the stug incorporate bt h climate/weather d ta and
infrastructure metrics as pred cti¢ & riab es?

. Outcome Measures: Does the study include quantifiable delay/disruption
pred ction outcomes in transportation sy tems?

. Empirical Validation: Does the study include practical implementation or
¥ lid tion through empirical d ta, case stud es, or proof-of-concept implementations?

. Infrastructure Resilience: Does the study measure or analyse infrastructure
resilience in relation to climate impacts?

. Stugt Tpe : Is the stugt either (a) an orig nal research stug with empirical d ta
or (p a sy tematic rev ew/meta-analy is of relex nt pred ction mod 1s?

. Implementation Focus: Does the study go beyond purely theoretical frameworks

¥ nclud ngr actical implementation or empirical & lid tion?
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. Scope Completeness: Does the stug ad ess bt h sy tem d sruptions and their

relationship to climate/weather impacts (rather than focusing olelyon e ither aspect)?

Different algorithmic approaches address these mode-specific impacts. Simulation
models, network science methods, and statistical analyses capture rail and road
disruptions (including delay minutes and network degradation), while integrated land
use—transport simulations and agent-based models are applied to bus systems. These
findings support the view that extreme weather events uniquely impair transport
infrastructures and that tailored algorithmic models can capture the resulting

ul nerab lities.

In response, the study ine stig tes the research ge stions: How can machine learning
algr ithms b d ® loped to pred ct urb n transport network d lay b sed on historical
climate change data and infrastructure resilience metrics? How do different types of
ek reme weather ew nts (eg heatwae s v . flash flood v . sea-lew 1 rise inund tion)
uniquely impact various modes of public transport (e.g., rail buckling, bus route
flooding, electrical grid failures), and can these be modeled with distinct algorithmic

approaches?

2.  Findings
2.1 High-Performance Predictive Models for Specific Contexts

211 N od Specific Mod Is
Kaewunruen (R*2=80) and Soleimani (Accuracy=0.827). This shows that traditional
ML models, especially Random Forest, excel in constrained environments such as a

sing e airport, a national rail sy tem, where the prob em bund ries are clear.

212 C omponent-Specific Mod Is (pag ment)

Shafiee (R"2=096 098 . This shows that ANNs are incred b y powerful for pred cting
d rectd mag (crack ng rutting from climate & riab es, which is a cause of d lay, not
the d lay tself.
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2.2 Network-Wide Analysis: From Prediction to Resilience Planning

2.2.2 Graph-Based Neural Networks for Prediction

Wang et al. And Ji et al. Both used g aph-b sed neural network for pred ction. While
they use ad nced mod rn architectures suited for city scale network , they often lack
a clear, ga ntifiab e accuracy metric for delay pred ction. Their streng h is in capturing

complex patiotemporal d pend ncies, not necessarily n achiev ng he hige st R"2

22N on-ML Network Analy ics for Intere ntion

Pregnolato and Gupta didn’t use complicated ML to make an impact. Pregnolato
managed to achieve 11-26% delay reduction, and Gupta 53% reduction in infeasible
trips. Simple network analy is id ntify ng critical ul nerab lities can prov d massie

ROI for resilience planning

A d ffusion g aph conw lutional recurrent neural network processed precipitation and
ek reme weather d ta on a city road network while a randm forest mod 1 applied at
an airport achieg d an R? of 08 (with a 149% RMSE) using temperature, wind and
related predictors. Similar approaches have reached an overall accuracy of 0.827 on
a national railway system and yielded R? values as high as 0.96—0.98 when artificial
neural networks were used to predict infrastructure damage such as fatigue cracking

and utting cross se¥ ral cities.

In addition, the use of network analytics and integrated strategies has produced
measurable benefits. One study reported 3—22% improvements in travel times and
up to a 26% reduction in person delays from protecting critical network links, while
another comb ned flood ng and mob lity d ta to achieg a 5% redc tion in infeasib e
trips. These studies combine diverse climate variables (temperature, precipitation,
wind, flood exposure) with metrics drawn from infrastructure performance
(maintenance record , d lay log , network topolog to prov d actionab e insilit s at

urb n, city scale setting .
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Discussion

This stush d esses some important points as follows:

. Why d d Randm Forest perform so well at the airport? The feature set
(temperature, wind d y of week is perfectly suited for tree-b sed mod s that handl e
tabl ard ta.

. Why do the graph neural network papers lack a single accuracy
score? Their output is a pred ction o¥ r an entire g aph (e® ry road sem ent), mak ng
a single ‘network delay’ metric complex to define. Their validation is often more
ga litatie or comparatie .

. Why are the percentage improvements from network analytics so
hig? Because they focus on mitig tion, rather than pure pred ction. This is a different

bt ega llw luab e outcome.

Some g ps in the stug can g nerate future research work The Scale-Accuracy Trad -
off: There appears to b an in¥ rse relationship b tween the spatial scale of the mod 1
(node -> network) and the ease of achieving a simple, high accuracy score. Future
work should develop standardized metrics for evaluating network-wide predictions.
Bridging Prediction and Action: Few studies do what Pregnolato does: directly
translate a model's output (flood mapping) into a specific intervention (protecting
critical links) and quantify the benefit. Most ML papers stop at prediction. Future
work must integ ate pred cti¢ mod s with optimization and planning framework to
show actionab e outcomes. Data Integ ation Remains the Key Challeng : The hihe st-
performing mod 1Is use clean, well-d fined d tasets from a sinf e source (eg airport
logs, railway maintenance records). The real-world problem requires fusing messy,
heterogeneous data from climate models, [oT sensors, infrastructure databases, and
traffic flows. Future work need to prioritize flex b e d ta pipelines, not just complex

algr ithms.
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Seaview News

Last quarter 2025

51

The Rt Hon. Capt. Lam Ming Fung, Lothair
The 2025 Legislative Council (LegCo) General Election was held on Sunday, 7

December 2025 and the Chairman of the Institute, Capt. Lam was a candidate

of the Transport Functional Constituency; he was elected a member of the
LegCo. Congratulations. Previously, Capt. Lam had represented the Institute in
the Manpower Development Committee of the Hong Kong Maritime and Port
Development Board. Now, The Rt Hon. Capt. Lam has a greater scope to work for,
in the interest of the Maritime, Aviation, Land Transport (and more) sectors. Busy,

but more rewarding.

12th Cross-Strait Shipping and Logistics Conference

The Conference was successfully conducted on Thursday, 13 November 2025, at
UOW College Hong Kong, from 9 a.m. to 5 p.m.

The Institute’s counterparts in Shenzhen and Taipei had supported by contributing
papers and sending delegations to attend the Conference.

The Conference was organised into four sessions, each with specific topics that
echoed the theme of the Conference: “Steering the Maritime Future: Global Risks,
Green Mandates, and Intelligent Innovation”. 13 speakers presented their papers,
followed by discussions. The Conference was broadcast live so that the audience in
Taiwan and Singapotre could participate.

One ‘innovation” of the Conference was the publication of papers as electronic files

on USB flash cards to facilitate handling and reduce printing costs.

2025 Maritime Week
Due to the proximity to the 12th Cross-Strait Shipping and Logistics Conference,

the Institute had minimal participation in the Maritime Week, staging the Average
Adjusting & General Average Seminar with our seasoned host, Raymond Wong.

This is a recurring event held almost every Maritime Week in recent years.
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