
Ports and 
climate change
Moving toward a modern, 
data-driven approach to 
weather risks



Ports: Anchors of international trade

The world would stop moving without ports.  
For generations they have been the world’s  
hubs of commerce, but they allow for the 
exchange of much more than commercial goods. 
Culture, language, ideas — ports enable humans 
to intersect and interact. 

They are also vulnerable. Ports lie in coastal areas often 
exposed to severe natural phenomena. They experience 
extreme weather and climate change more acutely than 
other regions, and even short-term disruptions to a 
single port can cause complex and lasting ripple effects 
throughout the economy.

Ports change when the climate changes
Scientists note that climate change is accelerating both 
extreme and slow-onset climate effects.1 Extreme effects 
are sudden, dramatic events like storms and heat waves; 
slow-onset effects, like sea level changes, also bring 
severe consequences and are likely to affect port  
areas disproportionately. 

Today, ports are taking note of climate change, but many  
are still deciding what to do about it. According to 
the 2021 ESPO Annual Environment Report, air quality 
continues to be the top environmental priority at ports, 
largely for regulatory and compliance reasons —  
but since 2018, climate change has risen from the  
10th priority to the 2nd.3
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Climate change effects on ports2

Oceanic effects

Raised sea level  
(normal and storm levels) Increased wind speeds

Wind waves and swell Extreme hazard conditions

Water temperature Heatwaves and droughts

Variation on ice levels Precipitation types

Sedimentation and  
immigration of species Temperature variation

Atmospheric effects



Importantly, the effects of climate change vary across regions. 
Even two neighboring areas, which might be very close 
geographically, might see dramatically different effects. This is 
one reason why some ports are searching for reliable, localized, 
just-in-time weather awareness. Traditional, generalized weather 
forecasts with long time scales have never really been enough, 
and today’s accelerating weather risks are making the need for 
accurate, timely data even more obvious. 

Another reason for their interest is the rise in severe weather 
events that cause dangerous — and often newsworthy — 
accidents and damages. 

Traditional, generalized forecasts with long time 
scales have never really been enough, and today’s 
accelerating weather risks are making the need for 
better data even more obvious.

Localized changes,  
localized challenges

The high cost of not doing business

2021 Suez Canal incident: Estimated $400M per hour lost

LNG terminals: Estimated cost of interruption is ~$20,000 
per hour for loading or offloading
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Climate change is already exposing ports to more 
extreme weather occurrences, and these can cause 
millions of euros in damage in repair and downtime. 
They also create substantial safety and liability risks 
for workers and others at or near port facilities.

Europe’s ports are particularly vulnerable, and there 
are many direct and indirect ways their operations 
are affected by the changes.

The old safety  
practices  
aren’t working

Direct and indirect operational 
impacts of climate change

Direct

Infrastructure 
damages,  
safety and  
health issues

Cost of downtime 
and lost 
productivity

Indirect

Changes in demand 
from broader 
environmental 
effects on trade

Degradation of 
other industries  
(fishing, energy, 
etc.) that also 
support ports
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According to United Nations Port Industry Survey on Climate 
Change Impacts and Adaptation,4 sea level rises, storm surges, 
and waves are likely to induce major impacts on coastal transport 
hubs and networks. Transient or permanent flooding of seaports 
and connecting coastal roads and rail lines is also a major issue.

Still, that survey’s respondents indicate that extreme wind is the 
climatic factor with the most significant impact on them.

Respondents also report being negatively impacted by 
weather events in the areas of operations (76%),  
delays (60%), and disruptions to services/operations (78%).  
Approximately 45% of respondents have experienced some  
or significant physical damage.4 

Wind is a key issue

As a result, both parties suffered significant financial, legal, 
and PR costs that likely would have been avoided with 
better storm data and warnings to personnel. Existing port 
systems can be easily and cost-effectively upgraded to 
utilize modern weather observation technologies. 

This event was not an outlier. The latest TT Club statistics 
reveal that wind damage due to cranes being blown over 
or along rails accounts for about one fifth of the total cost 
of weather-related insurance claims in ports and terminals 
globally. Mooring lines parting during windstorms account 
for a further 13% of related costs.5 

Colliding with the climate:
A controversial accident in New Orleans 
highlights wind preparedness

A 2021 port accident in the U.S. cost $15.1 million in 
damages and left shipping and port leaders suing each 
other. But the blame, said a National Transportation 
Safety Board investigation, rested with the weather.

When a downburst hit the Port of New Orleans,  
crane cabins lost power and operators had to 
scramble to safety. Their loads collided with a 
container ship, which was also under severe  
wind stresses and broke free from its mooring.

Gnovick at English Wikipedia

https://en.wikipedia.org/wiki/User:Gnovick
https://en.wikipedia.org/wiki/


The modern,  
data-driven approach:
How weather intelligence 
helps ports meet crucial goals

Given that damaging weather events are not a question of 
if, but when, ports today must become more proactive and 
informed so they can A) avoid weather-related problems before 
they happen, and B) mitigate the effects of unavoidable events.  

The way to do this is with highly localized, actionable weather insights  
that can help ports optimize their just-in-time operations, enhance safety,  
and confidently manage the risks related to extreme weather. This is 
attainable using proven, readily available, networks of robust weather 
sensors and related weather nowcasting solutions.

Today, many ports’ planned capital investments do not account for weather 
awareness or similar safety technology for adapting to climate change.  
This locks port leaders in a state of reactiveness. They might eventually 
invest in new technology, but only when the budget loosens up or after a 
significant accident has occurred. But a reactive posture no longer allows 
ports to meet the demands that the climate is placing on them. 

To show how better weather intelligence improves ports — and why now is 
the time to pivot toward a more proactive and transparent approach —  
we’ll focus on several crucial goals shared by many port authorities, leaders, 
and decision-makers.

A reactive posture 
no longer allows 
ports to meet the 
demands that 
climate change 
places on them.
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Goal 1:  
Improve operational 
efficiency
With more accurate information on prevailing weather and 
short-term nowcasts, ports can optimize their operations and 
protect personnel before the storm hits. Aside from averting 
major accidents, this has serious implications for day-to-day 
operational continuity.

Scholars in Spain and Brazil recently published an empirical 
productivity analysis showing how weather conditions affect 
a port’s overall performance. They learned that weather is a 
crucial “conditioning variable,” noting that it caused a 5.3% 
reduction in port efficiency.6

With a better understanding of weather, ports can act 
decisively to protect productivity. Instead of making an 
educated guess on closures, for example, port leaders can 
limit downtime without exposing personnel to undue risk, 
getting operations back on track promptly. They also gain 
objective validation for their decision-making, which can be 
important in post-event investigations or even litigation. 

Port leaders also gain objective support for  
their decision-making, which can be important  
in post-event investigations or even litigation.
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Goal 2:  
Avoid PR and reputational damages
In today’s instantly connected world, PR and reputational damages can stick with  
a company long after a disaster takes place and is resolved. These challenges weigh 
heavily on the minds of port leaders, many of whom feel vulnerable and uncertain  
about how to protect themselves and their companies.

We’ve already explained that weather intelligence can prevent bad publicity in the first 
place by avoiding the disaster. But if a problem still occurs, good weather intelligence 
and data-driven decisions can help leaders demonstrate their diligence and forethought 
transparently to the public, to regulators, or to other parties when it counts. 

Port customers and other outside stakeholders are also increasingly aware of a port’s 
posture toward weather-related risks — and whether they’re being proactive or just 
hoping for the best. This impacts a port’s reputation and its attractiveness for commercial 
operations. If commercial partners perceive less risk at the outset, economic outcomes 
can be improved for everyone. 

Climate events routinely affect ports around the globe. Whether these ports emerge 
as success stories or cautionary tales depends on their preparation prior to the 
events and their decision-making afterward.

• Hurricane Katrina: $100 million in damages to the State of Mississippi alone

• Superstorm Sandy: Shut down Port of New York/New Jersey for more than a week

• Cyclone Pam: Severely damaged Port Vila, Vanuatu

• Typhoon Maemi: Shut down the Port of Bhusan for 3 months

• Flooding at Chennai: Severely damaged Port of Chennai, India

• Queensland floods: Inland floods cut Port Gladstone throughput by 40 million tons

Avoid becoming the headline

And, of course, the 2021 
Suez Canal incident 
showed the world that 
difficult winds can grind 
global trade to a standstill. 

Learn more about the Suez Canal 
incident and weather observation data.
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Goal 3:  
Improve risk assessment 
and management
Extreme weather caused by climate change causes accelerating risks to infrastructure, 
operations, and business continuity, as well as the safety of vessels and people.  
Here are a few sensible ways to improve extreme weather risk management:

• Make sure you have completed weather risk assessments, contingency,  
and response plans for your port

• Make sure your port has the best and most accurate weather observation and  
nowcasting solutions with real-time alerts to enable dynamic, just-in-time operations

• Make sure there is a dedicated, forward-looking budget for mitigating weather-related risks 

Covid-19 has affected ports and the transfer of goods dramatically. At the time of 
this eBook’s publication, consumers are still feeling the effects of lockdown and a 
general slowing of the supply chain. Although some researchers have noted positive 
environmental effects of Covid-19 (such as air quality and reduced energy consumption), 
these effects are temporary, and the most notable legacy of Covid-19 on ports may turn 
out to be a “dirty recovery.”7

The premise of a dirty recovery is that, in our haste to re-open, many port authorities 
will either overlook or be prevented from addressing good safety and environmental 
practices. The competing incentives of A) returning to full economic capacity and B) 
improving safety and environmental stewardship can seem incompatible. 

However, when better weather data is used to improve operational continuity and reduce 
risk, port authorities can meet these goals confidently. Embracing new weather data 
also puts ports a step ahead with the “twin transition” of digital transformation and 
sustainability development — topics they must address intelligently in the coming years.

The dirty recovery and the twin transition
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Embracing new weather data also puts 
ports a step ahead with the “twin transition” 
of digital transformation and sustainability 
development — topics they must address 
intelligently in the coming years.

The tides have changed
Port authorities reporting operational challenges 
that could be related to climate change52%
Ports attempting to strengthen resilience of 
existing infrastructure to adapt to climate change62%
Ports that consider climate change adaptation 
as part of new infrastructure development771%



Vaisala solutions available to ports right now

Vaisala has spent 85+ years developing the most trusted, versatile weather solutions in meteorology, aviation, wind energy,  
and various maritime applications. Today, these proven technologies are finding homes at ports worldwide.

This is not a comprehensive list of Vaisala technologies well-suited to ports. But these core solutions demonstrate Vaisala’s  
well-known priorities of simple integration, scalability, accuracy under even the harshest conditions, and flexibility for changing needs. 

Equally important, they free port leaders to focus on their core operations without diverting valuable resources and personnel time  
to weather risks. 

WindCube® Scan lidar 
provides 3D, spatial 
wind data at ranges 
even beyond 10km.  
One WindCube Scan 
unit can provide a 
detailed, accurate 
picture of the wind 
behavior across a 
large area, making it 
an invaluable asset for 
understanding how wind 
affects a complex area 
like a port. WindCube 
Scan can also be used 
for emission monitoring.

Vaisala BeaconTM Station 
for ports provides 
hyperlocal weather data 
on conditions specific to 
your port: wind speed, 
direction, air pressure, 
temperature, humidity, 
and rainfall. It is a 
powerful plug-and-play 
weather station that 
provides measurements, 
data collection,  
and data visualization 
in one compact 
environmental 
monitoring solution.

The AWS310 weather 
station bundles together 
all the essential port 
and coastal weather 
observations, creates 
meteorological 
calculations and reports, 
displays real-time data, 
and saves history files 
for operational review. 
Vaisala AWS310 can be 
customized to specific 
applications and operated 
as a stand-alone unit,  
or as part of a larger 
terminal weather 
observation network.

Vaisala Thunderstorm 
Manager is a simple 
cloud-based application 
that uses global,  
up-to-the-second 
lighting data to 
give users the most 
immediate, localized 
storm awareness 
possible. Accessible from  
any device, Thunderstorm 
Manager works just as 
seamlessly for users in 
the field or on a vessel  
as it does for managers 
in the office.
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Many port managers might not know what’s possible for real-time weather 
awareness — the technology has made massive leaps in recent years.  
The industry has relied on a few key practices for many years, but in many 
cases, it’s time for a climate change resiliency upgrade.

How does your current 
setup stack up? 

Legacy practice

Forecasting from national 
weather services or news 

Hyperlocal nowcasting that 
combines many data sources

Single-function, traditional wind 
or weather stations

Comprehensive, highly accurate 
weather stations measuring all  
key weather parameters

Manual (or non-existent) data 
processing, sharing, and alerting

Instant, cloud-enabled data 
management and alerting

Generalized port-area  
weather awareness

Full dome of awareness capturing 
different weather behaviors for 
different infrastructures/locales

Difficult decision-making made 
on long time scales

Up-to-the-second decision-making 
using trustworthy,  
objective information

Single weather station
Broad network of weather  
stations covering the port  
area with surroundings

Modern alternative
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Vaisala is known as a champion 
for sustainability in maritime 
and many other segments. 
Sustainability has always been 
an authentic part of who we are 
and how we operate, and that will 
be even more important as we 
all enter an uncertain period of 
climate change. 

Believers in 
sustainability
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Storm’s coming.  
But you’ll be prepared.
With the help of more accurate information on the prevailing weather conditions and nowcasts, ports can optimize 
their just-in-time operations, enhance safety, and manage the risks related to extreme weather before it occurs. 

Fortunately, reliable, simple weather solutions already exist and can be deployed simply and cost-effectively — 
making your port more resilient to whatever Mother Nature throws at it. 

Vaisala knows because we pioneered these technologies. We’re ready to talk with you and plan for a more secure, 
less blustery future.  

vaisala.com/sustainableports
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