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Severe Weather on the High Seas

Reference: Meteo for sailors

Severe Weather on the High Seas

Many seafarers find themselves subjected to harsh elements, and when it comes to the ocean,
nothing “stirs the pot” like the wind; and the winds are a response to pressure differences.

More specifically, winds move from high to low values of pressure, and the greater the differences

between the pressure fields, the faster the wind moves.

When analyzing atmospheric pressure patterns, much like a contour elevation map would indicate
the steepness or grade to a hiker, tightly spaced pressure contours indicate a steep pressure
change pattern, hence higher winds.
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3D render of Pressure: Winds will flow from high to low pressures, and the steeper the slope, the
faster the winds.

The wind blows and the waves react as a result. Now depending on the size and location of the
pressure patterns, winds and therefore waves of various sizes can be produced and travel away
from their origin location. Wind waves are a result of local winds blowing across the surface of the
water that eventually break or reach a shoreline.

If no deterrent is present, these waves have the ability to propagate over hundreds of miles as a

result of their momentum. This is known as groundswell.

Waves can often aid a vessel along its course, acting like a turbocharged engine to work in
tandem with the boats own gas/diesel power. However, there are the other instances in which the
waves become the foe. Increased wave heights, including the elusive rogue waves can roll and/or
even break a vessel, overpower engines or snap rudders, leaving a craft at the mercy of the winds.

While it may be easier to associate poor conditions with big patterns, sometimes small scale
phenomena can produced localized increases not seen in the big picture. Two examples of this
would be squall lines and water spouts.

Waterspouts can be sub-categorized into tornadic and non-tornadic, as a result of their formation
source. The fair-weather types are most frequent, and are considered non-tornadic in nature,
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meaning they aren’t associated with a supercell thunderstorm as are the rarer tornadic
waterspouts.

Typical non-tornadic waterspouts start forming on ocean/lake surface and rise up to meet the base
of a parent cloud. They tend to last less than 20 minutes and produce winds less than 70mph,
which would classify it as the equivalent of an EF-0 tornado.

Tornadic water spouts are a result of a rotating cloud which produces a tornado that then
descends and connects to the surface of a body of water. While limited in space and time, either
type of waterspouts can locally whip up winds and waters, and boaters are advised to stay clear.

Tornadic waterspouts can also be associated with squall lines, which is a typically narrow but
elongated band of intense thunderstorms. The formation of a squall line in the near or offshore
waters is usually ahead with an oncoming cold front associated with a low pressure. While
generally measuring about 10-20 miles wide, squall lines can stretch for hundreds of miles, and
are capable of producing, tornadoes/waterspouts, damaging winds, and frequent lightning.

An incoming frontal boundary from the West or Northwest will alter winds in a location as follows:
Initial winds will be from the east/southeast to south, as the winds begin blowing from the local
higher pressure towards the incoming lower pressure. As the frontal boundary nears, winds will
become south/southwest, finally becoming west/northwest as it departs. When a squall line
approaches ahead of the frontal boundary, wind shifts can be sudden and fierce which leaves little
time for vessel preparation.

From the small scale back to the large, no other weather phenomena has the power and
expansive reach than that of a tropical cyclone. The amount of energy generated during the
evaporation and condensation processes that produce the clouds/rain is almost 200 times the
world’s electrical generating abilities, while the amount generated via the wind is roughly half of the
world’s electrical generating abilities.

The movement across the ocean basins can generate long range swells that can be felt several
hundred miles away. Navigating a vessel around the associated increases can be tricky and
requires advanced knowledge of environmental factors to determine potential storm trajectories.
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REFERENCES:

- Weather forecast

ATTACHMENTS: No.

Kindest Regards,
Cosmin Bozenovici

Naval Architect — Conarina Technical Head Office
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