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Overview

§A story about Hawaii

§Global infrastructure vulnerability to hazards

§Climate change and investment decisions

§What’s happening around the world in terms of 
managing risks to transport

§Some ways forward
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E Komo Mai!!! 3



Global multi-hazard road and 
railway infrastructure exposure\\
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Dominant hazards
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Expected Annual 
Damages (EAD)
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Benefits of design 
standards upgrades
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Impacts and 
infrastructure
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Economic damage
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Asia and the future
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Climate change impacts on roads
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Impacts on other modalities

§ Consider sudden and slow, 
direct and indirect

§ Cascading failures disrupt 
operations

§ Higher temperatures require 
longer runways

§ Heat/frost-thaw impacts on 
roads, bridges, railway beds

§ Greater corrosion from periodic 
salt-water inundation, wetter 
ground and reverse infiltration
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Impacts on air operations
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Investment considerations 1
§ Private sector investment depends on 

infrastructure availability
§ Availability/condition of infrastructure 

affects competitiveness 

§ Infrastructure investment decisions 
based on cost-benefit analysis
§ Long-term benefit streams guide 

decisions

§ Bond rating, interest rates, insurance 
all affect costs of infrastructure 
investment

§ Changing environmental conditions 
(CLIMATE CHANGE) potentially affect 
benefit streams
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Investment considerations 2
§ ADB, WB, other MFIs requirement 

climate screening and climate 
proofing

§ Bond raters, insurance companies 
now care about climate change

§ RoI for projects depends on total 
network performance

§ Lack of adaptation = competitive 
disadvantage
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What is happening globally?
§ Marrakech Partnership on Global 

Climate Action: “Navigating a 
Changing Climate”

§ Assessing vulnerabilities/risks to 
international transportation 
systems and producing guidance…
§ ICAO, PIANC, IAPH, IRF, others…

§ Altering standards at the national 
level (e.g. FRANCE, NORWAY)

§ Developing international standards 
for assessment and adaptation 
planning…
§ ISO, CEN/CENELEC

§ MLIs prioritizing infrastructure 
adaptation and network resilience
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Network Assessment 19



RailAdapt: UIC

§ Framework for adapting rail 
systems management, operations, 
procurement (mainstreaming)

§ Consider range of current and 
future weather conditions

§ Develop adaptation plans

§ Compiles best practices
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“…a transport system in which the worlds railways have acquired the flexibility to 
intelligently adjust to climate change, thereby providing their economies and 
societies with reliable and cost-efficient transportation services”.



ISO 14090

§ “…to provide organizations with a consistent, structured and 
pragmatic approach to prevent or minimize the harm that climate 
change could cause and also take advantage of opportunities.”

§ Includes
§ Assessing CC impacts
§ Adaptation planning
§ Implementation

§ Additional guidance to be developed includes ISO 14091 
(adaptation pathways)
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General Steps Forward
§ Conduct vulnerability assessments of 

transportation networks
§ Governments, private sector, 

international organizations should 
establish inventories of critical and 
sensitive nodes
§ Share regionally and internationally

§ Mainstream CC into procurement, 
management, m&o, design of routes 
and facilities
§ Including EIA

§ Improve and strengthen regulations 
and enforcement

§ Develop better CBA tools for 
estimating benefits and incremental 
costs
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Mahalo…Mahalo Nui Loa

§ keithb@hawaii.edu
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