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63.1B

USD trade at risk

86%

Ports exposed to 3+
hazards

32%

Risk from tfropical
cyclones

7.5B

USD annual port risk
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Multi-hazard risk to global port infrastructure and
resulting tfrade and logistics losses

Jasper Verschuur, Elco E. Koks, Sihan Li & Jim W. Hall

We find that 86% of ports are exposed to more than three hazards.

Globally, port-specific risk totals 7.5 USD bn per year, with 32% of the
risk attributed to tropical cyclone impacts.

In addition, 63.1 USD bn of frade is at-risk every year, with trade risk as a
fraction of total trade.

Port resilience is determined by various critical factors, such as
engineering standards, operational thresholds, recovery duration, that
vary widely across ports, requiring tailored solutions fo improve port
resilience.
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Case Studies, Marcura Project, Analyzing Impact of Wind on Port Delays, 2025
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Case Studies

Port of Wellington

(CentrePort) Port of Tangier, Morocco

@ Multiple wind/motion
monitoring points for
accurate modelling

® APM Terminals Wind Resilience Tool: Custom Al-
powered decision support system

® 18 on-site wind sensors, combined with container

@ Stop-secure-resume SOP metadata to build a live 3D model of the yard

with partial continuity in

sheltered areas Q@ Port of Hamburg @ Zero container toppling events since implementation
® Utilize windows between ® Number of pre-emptive moves per wind warning
gusts ® North Seq storms dropped from roughly 800 to ~20
® Rapid recovery after ® Automation and
disruption appropriate modern

infrastructure

Port of Tangiet

@ Ports of Rotterdam and Antwerp were challenged
with capacity constraints in face of cargo growth

® Responded with digital planning platforms and
hinterland connectivity
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Synthesis

1. Adequate monitoring of disruptions to facilitate
appropriate modelling and decisions

2. Standard operating procedures for unique
situations

During disruptive event
Recapturing lost production
Improving resilience

3. Utilize opportunities (sheltered spaces and windows
between events)

4. Digital planning integration within the port system

5. Hinterland connectivity
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Recommendations
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TNPA-CSIR Engagement Benchmark SOP's
Upscale TNPA engagement Benchmark SOP's for
with CSIR on wind disruptive events against
monitoring fo global best global best practice
practice
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Event Mitigation Task Hinterland

Team Connectivity
Establish a port Optimize hinterland
community Disruptive connectivity — Test
Event Mitigation Task viable opportunities
Team to optimize offered by
recapture after Saldanha
disruptions

) 5

Digital Platform Integration

Expedite digital logistics planning platform
integration for all port users




Thank you



	Slide 1
	Slide 2: Table of Contents
	Slide 3: International Literature n = 20
	Slide 4: International Literature Continued
	Slide 5: Case Studies, Marcura Project, Analyzing Impact of Wind on Port Delays, 2025 
	Slide 6: Case Studies
	Slide 7: Synthesis
	Slide 8: Recommendations
	Slide 9

