Weather intelligence for
stronger offshore safety

Effective offshore safety is crucial for the success of industrial operations.
As the wind industry continues to grow, safeguarding assets and prioritizing
worker safety have become more critical than ever. Integrating weather
intelligence in safety systems helps offshore facilities to become predictive
safety models, minimizes risks and enhances overall outcomes.
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Metocean factors severely impact offshore
operations necessitating efficient forecasting
tools. Variation in wind direction affects
turbine efficiency and ultimately energy
production. Real-time weather accuracy helps
to prevent impromptu scheduling changes
and protects assets and people with timely
monitoring alerts. This technology offers
environmental monitoring and specialized
weather intelligence for offshore wind
operations.

Traditional safety measures are limited to
human error and information gaps, or may be
affected by the complexities of offshore
operations. The evolution of weather and
environmental monitoring through artificial
intelligence identifies patterns and provides
real-time forecasting for enhancing

safeguards. These provide equipment
indicators meanwhile covering environmental
factors such as wave height, wind speed and
seismic activity to minimize risks for

wind platforms.

Wind energy has been on the rise with
ongoing climate change, projected to reach
7400 TWh by 2050 from 2100 TWh in 2022.
Despite being an attractive market, harsh
weather phenomena such as thunderstorms,
hurricanes or midlatitude pose significant
risks to wind farms and damage the turbines.

High winds exceeding 25 m/s (90 km/hr) shut
the turbines down leading to excessive loss of
energy production and may cause
catastrophic damage. Similarly, hurricanes or
ice accumulation further pose serious
challenges or disrupt the aerodynamic
performance hindering efficiency.

Studies highlighted the importance of
monitoring ecological conditions and stressed
the need for advanced forecasting methods
for the offshore safety of wind farms
especially in challenging situations.

The offshore environment makes it difficult to
respond to emergencies due to climatic
abruptions and altered energy generation,
highlighting the importance of up-to-date
meteorological systems for safety.

The lack of granularity to efficiently forecast
weather events surrounding offshore wind
farms causes operational inefficiencies,
limited production, and increased
maintenance costs. To overcome this gap, a
critical factor for safe offshore wind operators
requires real-time weather data for reliable
decision-making processes, forecasting day's
weather and determining suitable conditions
for maintenance.

The use of lidar-based remote sensing
technology comes in handy, measuring
precise wind speed and direction using optical
techniques. This innovation transforms
monitors and analyzes atmospheric events,
providing reliable applications. Unlike
anemometers, wind lidars allow operators to
forecast uncertain conditions in advance
before forthcoming threats while operating
remotely.

Moreover, it offers useful insights into
pollutant dispersion and wildfire propagation.
Overall, wind lidar is a powerful tool for
weather monitoring and high wind detection
across multiple sectors. The system continues
to advance for better monitoring and analyses.

Several offshore companies utilize weather
APIs for detailed metocean data. This
technology provides information on wind
speed and integrates weather information
into business processes for smooth
operations and risk valuation.

Additionally, storms and high winds can
significantly impact offshore operations.
Many APl operators possess the foresight to
monitor these conditions, enabling better
planning and risk management during

such events.

The localized weather data provided by APIs
can further enhance decision making within
organizations. With access to real-time
weather information, businesses can
effectively allocate resources, strengthen
safety measures, and hone their action plans.

Another important component of weather
intelligence is the Global Lightning Detection
Networks, such as Vaisala's Thunderstorm
Manager, for offshore wind safety. The
systems provide early warnings about
lightning activity, ensuring the safety of
airspace activities such as helicopter
transport and crane activities at offshore
wind farms.

Monitoring thunderstorms in real time
contributes to the efforts of operators in
minimizing risks associated with lightning
strikes, thus improving safety and reducing
potential accidents in offshore activities.

Weather disruptions often lead to financial
losses damaging infrastructures and affecting
profitability in the long term. The integration
of weather intelligence helps operators to
analyze whether how the weather impacts
equipment performance such as extreme
humidity or precipitation cause potential
machine failures.

The maintenance can be rescheduled in case
an untimely forecast of unfavourable
conditions occurs. Analyzing historical
weather data and equipment metrics
identifies anomalies that can be prevented by
proactive measures to secure equipment.

Workers often face considerable risks such as
fatal falls, high water temperatures, or rescue
speed. Besides these, exposure to harsh
environments and heavy equipment can lead
to physical harm. Real-time alerts give plenty
of time to take cover and suspend hazardous
activities, minimizing workers' exposure to
windy areas or extreme temperatures.
Workers feel safe, that management is aware
of wisely responding to weather-related risks.

Sustainability is beyond environmental
efforts, it also includes employee wellbeing
and safety. In this regard, weather intelligence
makes offshore operations safer, aids in
hazardous situations and promotes better
services that respect the welfare of workers in
extreme atmospheres.

In 2022, nearly 868 incidents were reported,
none were fatal but 19 cases required instant
medical emergency. The wind offshore
industry is comparatively riskier than the oil
and gas industry, and currently has three to
four times higher injury rates, demanding a
crucial need for improvement.
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The expansion of the offshore industry
demands a robust weather intelligence
system to protect workers and assets.
Accurate and timely data transmission is
essential for ensuring safety and operational
efficiency. Technology such as Wireless
Optical Communication (WOC), augments the
functioning of weather intelligence systems
and enable data flow in real-time from the
offshore wind turbines to the shore.

WOC technology provides more information
regarding the sea state eases the
maintenance operations decision-making
process and instates safety measures for
workers and equipment. The best cooling
solutions improve safety levels and reduce
downtime, allowing companies to achieve
their renewable energy goals without
compromising the workers' health and
infrastructural damage.

A sustainable and safer offshore future

To meet the challenges smarter offshore
safety solutions are needed. Weather
intelligence revolves around both machine
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learning and deep learning. Machine learning
models use past weather data to optimize the
forecasting models while deep learning
techniques use neural networks to process
complex data sets like satellite images to
understand the weather conditions.

The incorporation of machine learning and
deep learning prevents failures, optimizes
maintenance schedules and enables effective
energy management.

The offshore industry’s growth calls for a
reliable weather intelligence system to
safeguard workers and assets. Advanced
forecasting solutions enhance safety,
minimize downtime, and help companies
achieve renewable energy goals, without
compromising worker health or risking
structural damage.

By closing the forecast accuracy gap and
adopting advanced technology, the offshore
industry can save lives, minimize downtime,
and increase its contribution to the global
energy transition.

Want to i

Q +49(0)8331/9487-0

www.ematec.com/en/rbc

X info@ematec.de

Sources:

https://www.mdpi.com/1424-
8220/22/8/2822

https:/www.researchgate.net/profile/
Andrew-Esiri/publication/384630152_Al-
enabled_predictive_safeguards_for_
offshore_oil_facilities_Enhancing_safety_
and_operational_efficiency/
links/66ffffd8b753fa724d5904b7/Al-enabled-
predictive-safeguards-for-offshore-oil-
facilities-Enhancing-safety-and-operational-
efficiency.pdf

https://www.sciencedirect.com/science/
article/pii/S2666546824000843#sec0022

https:/www.vaisala.com/en/blog/2024-09/
enhancing-offshore-
safety#:~:text=Comprehensive%?20
weather%20intelligence%20is%20
vital,0f%?20accidents%20and%?20costly%20
delays.

https://www.sciencedirect.com/science/
article/pii/S1364032123007864#sec3

https://www.maritimeinjurycenter.com/
accidents-and-injuries/offshore-wind-farm/

] !..:!:.r

[m] =53 m]

:T:
st

www.ematec.de



