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Offshore and marine operations face a unique set of meteorological
challenges, far different from those encountered over land. Sparse
observation networks, harsh and variable environments, and the rising
threat of extreme weather events amplify the risks to safety, uptime, and
compliance. Despite these challenges, DTN equips offshore industries with
high-resolution, decision-ready weather intelligence that protects assets,
safeguards crews, and ensures operational continuity when it matters most.

DTN Offshore Forecast System highlights

« Multiple data inputs: Incorporates observational data, multiple numerical
weather prediction models, radar, satellite data, and DTN's proprietary models.

« Nearshore wave modeling: Integrates WAVEWATCH and SWAN
(Simulating Waves Nearshore) modeling to accurately simulate wave
behavior in global, regional, and near-shore environments, considering
complex areas like sandbanks and unique shoreline features.

- Advanced statistical techniques: Uses statistical comparisons and
machine learning to blend multiple forecast sources, emphasizing the
most accurate predictions.

- Scalable cloud infrastructure: Utilizes Amazon Web Services for reliable,
redundant, and scalable computing power to handle complex weather
modeling tasks.

« Continuous updates: Forecasts update constantly as new data
becomes available, rather than on a fixed schedule, ensuring the most
up-to-date predictions.

Forecasting the unforgiving ocean

Marine forecasting is fundamentally more difficult than land-based weather
prediction due to the limited number of observations collected over open
waters. On land, meteorologists can access tens of thousands of real-time
inputs from weather stations. In contrast, marine forecasters rely heavily

on numerical weather prediction models supplemented by relatively few
drifting buoys, ships, and sparce satellite observations. DTN in-house wave
and hydrodynamic modeling meets these offshore industries requirements
for increased accuracy to guide their high-stakes decisions in challenging
economic times.

Data quality and observational challenges

Marine observations can be inconsistent due to sensor placement, calibration
differences, and environmental influences. For example, anemometer
readings from an offshore platform might be taken at 110 meters rather
than the standard 10-meter height, skewing wind speed data. These
discrepancies complicate model verification and accuracy. DTN addresses
this by thoroughly vetting observation data and applying sophisticated
localization methods to deliver more precise, regionally relevant forecasts.
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The importance of
coupled models

Weather systems don't
respect coastlines - they move
seamlessly between land

and sea. That's why global
forecast models like GFS and
ECMWF must account for the
constant interaction between
the atmosphere and the ocean.
DTN goes a step further by
tightly coupling its land-based
and marine forecast systems,
ensuring that both are driven
by the same underlying physical
processes. This integration

is critical for maintaining
consistency between wind,
wave, and current predictions.

Without this coupling, forecasts
can become fragmented or
contradictory. For example, a
strong onshore wind might be
accurately predicted in a land-
based model, but if the marine
model isn't synchronized, it could
underestimate the resulting
wave buildup near the coast,
which could lead to misinformed
operational decisions. The DTN
tightly coupled environmental
intelligence system eliminates
these disconnects, delivering a
unified forecast that supports
clearer, more confident decisions
across both land and sea
operations.
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Forecast verification for coastal and
open ocean accuracy

DTN takes a two-phase approach to ensure the accuracy of wind and
wave forecasts. Because the strongest wave activity originates over large
ocean basins before being influenced by nearshore conditions, DTN first
calibrates its marine wind forecasts across the open ocean to eliminate
large-scale bias. The verified wind is then used to force the global and
regional hydrodynamic and wave models to ensure consistency. In the
second phase, the model is run at high resolution to account for regional
and coastal influences. These results are validated against real-world
measurements from buoys and offshore platforms to ensure that the
forecast remains accurate not only in deep water but also in more complex
nearshore environments. This rigorous approach improves confidence in
forecasts where they matter most - at the point of operation.

The DTN competitive edge: expertise
behind the forecast

In high-risk offshore environments, having accurate data is only part of
the equation - knowing how to act on it is just as critical. While many
providers deliver raw model outputs, DTN combines advanced forecasting
systems with the insight of seasoned meteorologists and oceanographers.
For clients without in-house weather experts, this human consulting
capability is essential. DTN forecasters work directly with operators to
interpret complex, probabilistic forecasts, helping them understand not
just what might happen, but how confident they can be in the outcomes
and what actions to take. In time-sensitive, high-cost operations, this
clarity can be the difference between costly downtime and safely staying
on schedule.

Embracing probabilistic forecasting for
better risk management

Traditional deterministic forecasts present a single outcome, which can be
misleading. DTN is pioneering high-resolution probabilistic forecasting to
give offshore operators a fuller picture of risk. Instead of offering just a
forecasted wave height, DTN supplies probability distributions that show
the likelihood of exceeding critical thresholds. This empowers clients to
make informed, risk-adjusted decisions that balance operational efficiency
with safety.




A new era of marine
weather intelligence

Offshore forecasting remains complex,

but DTN is meeting that complexity with
advanced modeling, rigorous data validation,
and expert human insight. As offshore
infrastructure and renewable energy
investments grow, weather-driven decision
support will be a critical differentiator. DTN
offshore intelligence solutions deliver the
foresight and confidence businesses need

to protect assets, ensure crew safety, and
maintain operational continuity in a volatile
maritime environment.

Find out more about
DTN Offshore Forecasting
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