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Hurricane Katrina damaged boats in Gulf Coast ports. 
Credit: NOAA 

Satellite image of Hurricane Arthur, 2014. 
Credit: NOAA
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https://insideclimatenews.org/news/10252017/military-norfolk-naval-base-flooding-climate-change-sea-level-global-warming-virginia



Resilience:

The ability to anticipate, prepare for, 

and adapt to changing conditions

and 

withstand, respond to, and recover     

rapidly from disruptions

Adapt

Prepare

Absorb

Recover
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1. Protect 

Photo from Alabama State Port Authority

3. Design for submersion 4. Abandon

2. Elevate



www.alastairhumphreys.com



Punchao.com



Critical
> 99% of the volume of 
overseas trade enters or 
leaves the U.S. by ship 
(MARAD 2016)

Constrained

Exposed
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World Ports and Tropical Storms (1990 – 2008)



Ports concerned, but little action thus far
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Impacts should be
addressed by ports

Ports answering "Yes"
1. Becker, A., S. Inoue, M. Fischer, and B. Schwegler, 2011: Climate change impacts on international seaports: knowledge, perceptions, and planning efforts among port administrators. Climatic Change, 110, 5-29.



Ports have few formal plans that address adaptation
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Holds staff meetings to discuss adaptation

Carries specific climate change insurance

Addressed in strategic plan

Funded as line item in budget

Has specific adaptation policy document

% of ports that had policy/plan

1. Becker, A., S. Inoue, M. Fischer, and B. Schwegler, 2011: Climate change impacts on international seaports: knowledge, perceptions, and planning efforts among port administrators. Climatic Change, 110, 5-29.



$$$

Investments 
cost too high

Our Organization
is not responsible 

Short term 
investments 
have higher 
payoffs 

We may not see 
The benefits in our lifetime

PORT RESILIENCE

Missing Information

Communication



How do port representatives 

perceive concepts of seaport 

vulnerability?

What barriers prevent port authorities 

from making resilience investments at 

their ports? 



Factors that: 

Impede 
Prevent 

Delay

Biesbroek et al 2011

What 
is a                    ?
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OUR ORGANIZATION IS NOT 
RESPONSIBLE



$$$



COMMUNICATION

Science, policy, communication 
gaps:

- low awareness
- skepticism
- overconfidence
- denial

Biesbroek et al 2011



Construction – 10 years

Permitting & Regulatory Process – 10 years

Engineering & Design – 5 years

Actual working life – >75 yearsProject Design Life – 50 years

5-10 yrs

My career (~35 years)

The rest of my life (~55 years)

My child’s life (~100 years)

My grandchild’s life (~105 years)

Time

I year

Misaligned time horizons



$$$

Investments 
cost too high

Our Organization
is not responsible 

Short term 
investments 
have higher 
payoffs 

We may not see 
The benefits in our lifetime

Barriers to 
Port Resilience

Missing Information

Communication





Thank You!

For more information  web.uri.edu/abecker

Elizabeth L. Mclean, PhD | e: elmclean@uri.edu
Austin Becker, PhD  | e: abecker@uri.edu

R. Duncan McIntosh, PhDc | e: mcintosh@my.uri.edu
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