
Seaports have a special need to look 
ahead, assess their r isks and begin 
adapting to climate change. Scientists 
project that events such as Superstorm 
Sandy, Hurricane Katrina and Super 
Typhoon Haiyan could become more 
frequent as oceans warm. It is much more 
certain that global sea levels will rise 
every decade as glaciers and ice sheets 
continue to melt, possibly raising water 
levels by as much as two feet by 2050. 

Major storms, extreme tides and sea 
level rise can all pile on top of each other, 
and planners must consider a worst-case 
scenario when sea levels are high and a 
major storm hits at extreme tide. Though 
tides recede in hours and storm surge 
recedes in days, sea level will not go 
down for centuries. Like the proverbial 
tortoise that wins the race, rising seas will 
eventually have a much greater impact 
than the other two issues.

Over the last hundred years, the global 
average sea level rose about eight inches, 

mostly due to thermal expansion as 
seawater warmed (although locations vary 
widely due to local factors). Geologists 
know that average ocean levels cycle 
up and down by about 350 feet roughly 
every 100,000 years, yet without even 
considering the worst-case scenarios, the 
latest projections show global average sea 
levels potentially rising as much as six feet 
this century. This is primarily due to the 
melting of glaciers and the Greenland ice 
sheet.  

The need for action
Yesterday’s sea levels and storm patterns 
served as the benchmark for designing 
most coastal infrastructure. Developers 
built ports based on historical conditions 
that changed little in the last few 
millennia. However, as environmental 
conditions change, many ports will find 
themselves exposed to rising risk levels. 
Ports already have strong incentives to 
build for resilience, as storms result in 

operational delays and huge costs from 
damage and cleanup. Worse yet, shippers 
forced to find alternate supply routes 
may never return. In our recent survey, 
to which many American Association 
of Port Authority members contributed, 
80% of port operators said that the 
industry needs to address climate change 
challenges head on. 

Fundamental l y, these  chal lenges 
require those involved with ports and 
harbours to consider new planning 
time horizons. Often, five to ten years 
constitutes long-term planning. Yet basic 
port infrastructure usually lasts half a 
century or longer. With the realisation 
that environmental conditions in three 
or four decades will be quite different, 
the financial community is starting to 
ask questions about long-term coastal 
vulnerability, risk, and the security for 
their debt. To get a good return on 
investment, planning today must look 
beyond the finance and amortisation 
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period to the useful life. That applies not 
only to ports and terminals, but also to 
utilities, roads, rail and structures. 

Historically, ports considered storm 
resilience in a somewhat siloed manner: 
engineers and consultants developed 
construction guidelines for structures, 
and local coastguard or emergency 
management agencies worked with 
ports to ensure safe navigation and the 
protection of lives. Essentially, ports 
and their tenants had their own storm 
preparation procedures designed to 
minimise damage. The emerging new 
reality warrants a more comprehensive, 
visionary approach to plan for long-

term changes in sea level, which will 
surely exacerbate extreme tides and 
extraordinary storms.

Building resilience 
Interviews and case studies that we 
have conducted have identified more 
than 100 storm resilience strategies 
for ports. These strategies ranged from 
changes to building codes and land use 
regulations, further planning beyond 20 
years, better construction, better designs 
for defensive structures; all the way to 
insurance policies and robust emergency 
response plans for individual tenants of 
the port. It is crucial that ports accurately 

assess and quantify their risks, so more 
research is required in order to build 
stronger networks between the various 
stakeholders in ports and terminals.

Port operators do not need to go 
it alone when it comes to building 
resilience. All stakeholders can invest 
in the common goal of a more resilient 
port. Community and residential groups 
can help generate the political will 
necessary for government investment 
in storm barriers, whereas researchers 
in academic institutions can conduct 
impact assessments and work with ports 
to determine best practices. Furthermore, 
government  agenc ies  can  inc lude 
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system-level planning that addresses the 
port in the context of its multi-modal 
connections. Long-range coordinated 
planning efforts involving many port 
stakeholders can foster a stronger sense 
of unity around the common goal of port 
resilience.

Leadership
Leadership is  vital ly important in 
implementing the far-reaching strategies 
necessary to defend ports against the 
elements. Port operators have a key 
role to recognise and manage potential 
risk and thereby spearhead strategic 
adaptation planning. In some cases, a 
neutral organisation can also play an 
important role by bridging industry with 
government and research by creating 
forums for information sharing and 
coordination. 

S uper s to rms  o f  the  magn i tude 
witnessed in recent years and sea level 
rise requires a new paradigm of thought 
surrounding resilience planning for 
ports and port stakeholders. With risk 
levels increasing for all, a more holistic 

approach can serve the interests of both 
the port and the community in which 
it operates. Port stakeholders outside of 
the port authority also need to better 
understand what is at stake. 

S t o r m s  c a n  b e  e x p e n s i v e  i n 
myriad ways: cleanup costs, business 
interruptions, environmental damages, 
rebuilding and lost business are all 
outcomes. And with sea level rise, some 
land areas will eventually disappear 
entirely, not only in low-lying areas of 
the port, but also in the access roads and 
in the surrounding community. It is time 
to plan further ahead. A ‘sea change’ is 
happening. Those that recognise it will 
reduce losses, render their operations 
more resilient should disaster strike, and 
enhance value for all their stakeholders.

This is an abridged version of an article 
co-written by Austin Becker and John 
Englander. It f irst appeared in the 2014 
summer issue of AAPA’s Seaports Magazine 
and is reproduced by kind permission of the 
American Association of Port Authorities 
(www.aapa-ports.org). 
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