et e,
e,
i, )
i T
™

SR

IN-DEPTH

SAFETY

SAVING LIVES AT SEA IN A CHANGING
WORLD: THE CASE FOR AWS

Sudden, unexpected weather changes can catch vessel operators off guard and increase
the risk of capsizals and fatalities. Dr Roberta Weisbrod, executive director of the Worldwide
Ferry Safety Association, argues for a coordinated industry response and for the benefits of
automated weather station installations aboard vessels

For the cost of a cellphone, ship operators could get
a heads up on impending weather AND help to
make the world ‘weather-ready’.

Weather is of great importance to mariners, for their
safety and that of their ships and cargo. Having access
to weather information in real time from nearby vessels
can help mariners detect impending adverse weather
and take appropriate actions to safeguard their vessels.

Currently, some ships voluntarily report weather
observations to meteorological offices via the Voluntary
Observing Ship (VOS) programme. However, these
observations are submitted only every four hours (or
less frequently) and go to the met offices, rather than
being shared with nearby vessels. A method to take
more frequent observations and broadcast them to
nearby vessels would be very valuable.

A concept has been developed to install automated
weather stations (AWS) on vessels and to connect these
to a processor, which would format the observations into a
message that could be transmitted by the ship's automatic
identification system (AIS), broadcasting real-time weather
observations to vessels in the local area. The transmissions
could also be received by terrestrial and satellite-based AIS
receivers and fed to the global weather database, for use
by met offices in their forecast models.

For the mariner, vessels within an approximately
70km (40-mile) radius could receive these broadcasts.
Vessels experiencing high winds and squalls, etc,

16 SHIP & BOAT INTERNATIONAL

Some ferries have begun to install automated
weather stations (pictured on the wheelhouse roof)

could send out the weather information (including
info on the direction of the winds, for example) to
alert vessels in the danger area (in the future, these
alerts could be automated, based on the type of
receiving vessel).

This information would be very important to many
vessels, including: passenger ferries and ro-pax
vessels, for which a high percentage of fatalities have
sudden hazardous weather as causation; critically
important (and critically imperilled) fishing vessels;
and offshore liftboats.

Need for accuracy

What is the back story to what many of us have
experienced over the past few years? Basically,
changes in how the weather behaves are moving faster
than our technology can detect. With climate change,
weather events are more severe; severe weather
events are more freguent; and severe weather fronts
now move far more rapidly than in the past - creating
sudden, hazardous weather events.

Our tools are inadequate - and our pert little

apps on our phones actually hide the inadequacy.
Weather is tracked by weather satellites - high-
altitude geostationary satellites as well as the low
earth orbit satellites - which are great for detecting
and displaying large-scale weather phenomena.
However, because of clouds and other factors, they
are often inaccurate when it comes to knowing
weather conditions at higher resolution on the
surface of the globe. Furthermore, they need the
direct weather observations on the surface of the
globe to ground-truth global weather models, to
improve predictions.

The world needs surface weather information -

and it receives it from AWS on the land (with the
exception of the least developed territories, mostly in
parts of Africa and the small island states - though
the World Meterological Organization [WMO] is
beginning to address these previously neglected
areas through a new programme called the
Systematic Observing Financing Facility).
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AWS at sea

But what about AWS on the surface of the sea - two-
thirds of the surface of the blue marble? There are
coastal weather stations with limited range into sea
conditions (about 45km, or 28 miles). More importantly,
globally, there are fixed and floating weather buoys.
However, the fixed devices are expensive (costing
about US$70,000) and are tethered to the sea bottom,
limited to depths of about 3.5 miles.

As for floating weather buoys, the National
Oceanography and Atmospheric Administration
manages 1,300. The WMO coordinates weather data
buoy information from the UK, Ireland, Canada, New
Zealand, Brazil and the US. There are a few research
vessels that at any one time are on a scientific
mission, and these provide the global weather
enterprise with their data.

Otherwise, the world rests its sea surface data needs on
the shoulders of the VOS programme: ships that provide
data to the global weather model. These vessels agree
to take weather measurements four times a day: often,
but not always, these measurements are taken by crew
manually. About 10% of the vessels are fitted with AWS.

In a world where about 70,000 vessels are eligible to be
part of the VOS system, 4,000 have signed up, and about
2,700 are active participants. This is not enough. There is
not enough sea surface weather information to save lives
at sea from sudden treacherous weather, as in the case
of the liftboat Seacor Power, which left port on a nice day
and was hit by a sudden front, with 13 lives lost (see box).
Not enough to make the world ‘weather-ready’ - the
commitment of the UN Secretary General, for which he

The Seacor Power capsizal
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charged the WMO to construct a USS$1.5 billion, five-year
plan to gather data and transmit weather information
for all citizens of the world (the plan is to be formally
announced at COP27 in Cairo in November 2022).
There is not enough sea surface weather information to
feed the global numerical weather models that provide
predictions for mariners and land-dwellers alike.

Devising a fix

Numerous knowledgeable voices are now calling for
global coverage of sea surface weather data. They
include: Heike Deggim, IMO director of the maritime
safety division; the managers of the EU Copernicus
satellite system; Dr. Joseph Sienkiewicz, chief of the
Oceans Application Branch, NOAA National Weather
Service; and Peter Noble, former president of the Society
of Naval Architects and Marine Engineers (SNAME).

What to do? | believe two technologies offer a fix - both
inexpensive, and one with more utility to mariners than
the other, but both should be utilised. A new generation
of solar-powered floating weather buoys - capable of
measuring wave height and costing US$5,000 each

- could be deployed in the parts of the sea where

ships don't ply routes. These buoys can be directly
deployed by hand from a ship. A key virtue is their
real-time transmission of data, as opposed to the need
for downloads. Currently of this type, there are 750 on
research mode and 3,000 for private sector use - of which
some allow the sharing of data.

More directly supportive of mariner safety are AWS
installed on vessels with AIS that can provide real-
time information to mariners on the vessels, to vessels
in their area and to the global weather observation

On April 13, 2021 in the Gulf of Mexico, seven miles from the Louisiana shore, the 71m liftboat Seacor
Power capsized in an extremely fierce storm called a wake low. Thirteen personnel died and six were

saved.

According to the NTSB summary report released on 18 October 2022, the captain was not at fault when
the vessel departed at noon: "We found that the captain’'s decision to get underway on the day of the
casualty was reasonable and was not influenced by commercial pressure.” The captain did not receive
sufficient advanced warning in time to stabilise the vessel by lowering its legs (the lowering was in process
when the storm impact caused the vessel to capsize)."Additionally, due to a Coast Guard broadcasting
station outage, the Seacor Power crew did not receive a National Weather Service [NWS] Special Marine
Warning notifying mariners of a severe thunderstorm that was approaching,” the report says.

Additionally, data gaps prevented the NWS from comprehending the magnitude of the storm. "Even if the
Seacor Power crew had received the Special Marine Warning, data gaps - including a lack of low-altitude

radar visibility over the Louisiana coastal areas - prevented the NWS office that issued the Special Marine

Warning from identifying and forecasting the surface wind magnitudes that impacted [the liftboat].”

Although the NWS couldn't calculate the magnitude of the storm, and the broadcast process was
impaired, vessel operators were experiencing the storm: “Vessel operators in the area reported heavy rain,
winds exceeding 80knots, and 2-4' [0.6-1.2m] seas at the time of the capsizing,” the report adds.

There were at least six vessels within 25 miles of Seacor Power. Had these vessels been equipped with
AWS and AIS, would Seacor Power have had access to direct information about the weather hazards?
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database. These devices are not difficult to install and
are low-cost (retail US$1,250 plus USS100-500 for the
microprocessor; costs that could come down with large
scale purchases).

On behalf of US maritime agencies, this system was
developed by Brian Tetreault, US Army Corps of
Engineers, who has been testing the system on over a
dozen vessels at sea over the last four years. There are
170,000 vessels with AlS installed, of which about
120,000 were observed by Vessel Tracker on
a recent day in September 2022. So, the
potential to blanket the maritime space

with a network of very low-cost AWS

is at hand, at a total cost a fraction

of the UN's budget to make the

citizens of the world weather-ready.

Compliance options
How can this cost-effective highly
beneficial system happen, this
system which for the mariner
depends on networked adoption?

Options are that it could be: universally

voluntary; incentivised; mandatory; or

technologically unavoidable. Taking the last option first
- analogous to almost every consumer purchase, there
are now more information technologies built in than
the consumer sought, or even wants (and often doesn't
realise). Likewise, the “next generation AlS" - the VHF
Data Exchange System (VDES) - could have AWS built
in, should vendors develop it that way, and should

the international standards agency, the International
Telecommunications Union, approve.

For the mandatory option, IMO would have to codify it into
SOLAS. For that to happen, the member nations would
have to approve - and, for that to happen, the industry
would have to embrace it. For the (nearly) universally
voluntary option, the maritime trade associations would
have to embrace the technology- the cost of a cellphone
- for all of their vessels. For the incentivised option, a
global governing body (ie, the UN, though perhaps

the WMO) could create a tipping point by aggressively
subsidising those vessels plying the parts of the sea that
are data-sparse and/or have wildly unpredictable weather.

The 2021 Seacor Power capsizal was attributed to
sudden severe weather change (see page 17)
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"AWS are not
difficult to install
and are low-cost”

In summary, we, the mariner community, can meet
the safety challenges of ever more sudden hazardous
weather at sea by adoption of very low-cost
installation of automated weather stations on vessels
that already have AIS. We hope this paper helps
advance the options to make networked sea weather
data happen speedily. SBI
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