L¢ Predlctlng Climate Change Risks For Pacific Coastal and Maritime Supply
Chain Infrastructure
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Defining A Pacific Coastal/ ‘Maritime’ Supply Chain
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Global Mean Surface Temperature, Climate Change Projections

Projected changes in
surface femnerature




CLIMATE CHANGE VULNERABLE LOCATIONS




CLIMATE CHANGE LONG TERM RISKS

e SEALEVEL RISE

* AIR, LAND AND OCEAN SURFACE TEMPERATURE

e CHANGES IN PRECIPITATION




CLIMATE CHANGE SUDDEN, SHORT TERM RISKS




Global Sea Level Rise, Climate Change Risk Projections
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CLIMATE CHANGE PROJECTIONS RISK EVENT IMPACT COSTS

e Loss of life

* Physical Damage to assets, cargo commodity, infrastructure to
operations and performance, to other supply chains

» Threat to Navigation/Physical Accessibility

* Financial Cost —Adaptation, Repair, Lost Profits, Storage, Taxes,
Insurance, Chartering Costs —vessels —fixed and operating,

* Health/Safety

e Environmental

e Communication, Information and Warning Systems

e Delay To Throughput/Productivity

e Opportunity Cost

» Reputational Cost, Administrative, Marketing, Legal; Policy
« Changes in Competitiveness

» Potential Trade Diversion/Intermodal Shift



CLIMATE CHANGE RISK-VULNERABILITY MATRIX

I > I: DEFINE RISK AND VULNERABILITY: I
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CLIMATE CHANGE RISK-IMPACT EVENT TREE




« Aclimate change risk event probability =
P (Historic Climate Change Risk) = Lim n! pFq®™PA=pP (F)=e*\* forX=0, 1, 2
n X! (n-X) X! A>0

« + Cumulative Probability ) ( P(1;F) + P(1iF) + P(1;;F) At-At-




The conditional probability of an asset failure given a climate change related event =

o P(XY)=P(X)Y) = P (Climate Change Risk P(Asset Failure =P(AssetFailure)
P(X) P (Climate Change Risk)

»  For the Poisson distribution, assuming N = sample number of stakeholders which can be individually calculated for
each individual maritime supply chain stakeholder, stage, system, location and commaodity and probability of failure
of 1 =FT where F = failure rate and T = interval size, the failure number during the interval is provided by the
binomial distribution:

e dP_ (1-P(t)F with initial condition P(0) =0
dT =

« NI =N"and (1-FT)N=eNT  In (1-FT) = -(FT)
N-n)!




Stakeholder Criteria To Assess Climate Change Risk

Stakeholder Cntenia o Identifying VWhere To Priontze Risks

. Histomc Experience
. Current and Future Risk exposure
. Cemographics
. Cxisting Resources
. Capacity
- Funding Priorities
— e ———— _ A —aesanlios FloeSormosi = -
| O == = Tt T T L = N T
T b e ===
- L ok



Stakeholder Criteria To Assess Climate Change Risk
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e Mitigation

 Ecological Rehabilitation




PREPARE FIELD RESEARCH.....

APPLY METHODOLOGY TO PACIFIC CASE STUDIES

IDENTIFY CONSTRAINTS TO ADAPTATION
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