Wave and Current Research
Improves Metocean Forecasts
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AP fi A new study has documented the first
' a | af simultaneous observations of waves and

] E currents in Norway’s Lofoten Maelstrom —
one of the world’s strongest open ocean
tidal current systems. The observations,
born out of a collaboration between the
Norwegian Meteorological Institute, the
Norwegian Coastal Agency and Nortek,
will help make fishing and seafaring in the
area safer.
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The Lofoten Maelstrom is famed for its powerful waves, eddies, whirlpools and fast-flowing
.o currents that have wrecked ships and put seafarers in grave danger for centuries. It also
inspired stories such as Jules Verne’s Twenty Thousand Leagues Under the Sea and
.« Edgar Allan Poe’s A Descent into the Maelstrém.

Sentinel-1 SAR

Generally, current speeds of two metres per second are classed as exceptionally fast. In a
study published in the Journal of Physical Oceanography, the authors recorded speeds of
up to three metres per second. The authors believe that currents are even faster in other
parts of the maelstrom.
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Gathering Unique Dataset of Waves and Currents with Advanced Acoustic
Technology

The authors gathered a unique dataset of simultaneous observations of waves and currents and observations of bubble depth using a
Signature500 current profiler (ADCP) made by Norwegian ocean high-tech company Nortek. This advanced acoustic instrument is capable
of ‘seeing’ the ocean in three dimensions.

“It's very rare that you get simultaneous observations of waves and currents, especially where you have such a strong tidal current,”
explains co-author Trygve Halsne, scientist at the Norwegian Meteorological Institute and PhD student at the University of Bergen.
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Scientists from the Norwegian Meteorological Institute and Nortek&€™s Tom Christian Ambrosius Mortensen (left), with the
support of the Norwegian Coastal Agency, deployed the Signature500 ADCP on a tripod with an additional battery.

Understanding How the Ocean Moves Helps Seafarers and Fishers

Using observations recorded with this advanced acoustic technology, the researchers estimated wave height and the speed and direction
of the currents. They found wave breaking to be particularly vigorous when the waves travelled in the opposite direction to the currents.
The observations also revealed a more unusual phenomenon — strong wave breaking when waves and currents travel in the same
direction.

“When you talk to people like fishermen, they always say it's when the current is opposing the waves that you get the strong breaks.
However, we also saw strong breaks when the waves and currents moved in the same direction,” says Dr @yvind Saetra, deputy head of
the Norwegian Meteorological Institute’s division for Ocean and Ice, and lead author of the study.

The data can be fed into models that drive metocean (ocean and meteorological) forecasts. Seafarers and fishers can use these forecasts
to plan their activities to avoid the most dangerous conditions.

Read the full story here
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The Signature500 ADCP was placed at the entrance to the Vestfjord basin at around 50m depth (the magenta dot). The
satellite images with modelled ocean surface currents overlaid on the left are on a falling tide, and on the right on a rising tide.
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