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“...and then we saw a Corpus
Sant at our Main-top-mast
Head, on the very Top of
the Truck of the Spindle.
Thissight rejoiced our
Men exceedingly, for
the height of the
Stormis commonly
over when the
Corpus Sant is seen
aoft. But when
they are seen lying
. ontheDeck, itis

generally accounted
'j abad Sign.

[ / “A Corpus Sant is a
¥/ certainsmal glittering
/ 4 Light. When it appears,
f " asthisdid, on the very
// / Top of the Main-mast or at
© aYard-arm, itislikea Star. But
when it appears on the Deck, it
resemblesagreat Glow-worm...”

Additional Observations of a Seventeenth Century Seafarer:
William Dampier

(see page 16)
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= From the Editorial Supervisor

elcometo Spring. Thebirdsaresinging,

W flowersare blooming, andthesun’'s

warmth isre-energizing the earth. Sol
happen to look at the world from anorthern hemispheric
perspective - sorry to my friendsin the South. It isjust that
| get all excited as the warm weather of spring returns. Of
course, living in southern Mississippi, it only lasts afew
weeks until the sweltering heat and humidity of the deep
south returns. When you add the fire ants, the
overabundance of mosquitoes, and theintense, springtime
thunderstorms, you wonder why anyone would want to
livehereat all.

Actuadly, | believethat being out at seaisthe best you can
ask for inlife. Y ou get the warmth of the sun and thewind
in your face to make you fedl free and dive asyou travel
all around thisbeautiful orb that we call home.

Asthe seasons change, so doeslife. There will be good
times aswell as bad, and it isup to us as to how we read
the clouds and weather our storms.

In thisissue, we have changed our issue date to reflect the
seasons. We also say farewell to one of our own, Jim
Nelson, our Houston PM O, who hasretired and found his
snug harbor. We get avaluable history lesson about the
Edmund Fitzgerald that can keep us safein the future,
and to reflect upon the past, the British Met Office
donated an interesting article about the escapades and
observations of a seventeenth century seafarer named
WilliamDampier.

So, no matter on what bearing life hasyou traveling today,
find aleeward shelter for awhile and enjoy our latest
offering of the Mariners Westher Log. — L uke

Some Important Web Page Addresses

NOAA http://www.noaa.gov
National Weather Service http://www.nws.noaa.gov
Nationa Data Buoy Center  http://www.ndbc.noaa.gov
AMVER Program http://www.amver.com
VOSProgram http://www.vos.noaa.gov
SEASProgram http://seas.nos.noaa.gov/seas/

MarinersWesather Log http://Awww.nws.noaa.gov/om/
mwl/mwl.htm

http://Awww.nws.noaa.gov/om/
marine/home.htm

http://www.navcen.uscg.gov/

marcomms/

Marine Dissemination

U.S. Coast Guard
Navigation Center

See these Web pagesfor further links.
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Great Lakes Storm November 9-11,1998:
Edmund Fitzgerald Remembered

Kirk Lombardy
Marine Forecaster
NWS, Cleveland, Ohio

- = Edmund Fitzgerald

The author wishes to express his respect toward the Captains and crews of the Great Lakes shipping
industry. The issue of the great tragedy of the Edmund Fitzgerald would rather be kept solemn by

many. The intent of this article is to show how the interaction between the National Weather Service
and marine interests has progressed in the last 24 years.

n 10 November 1975, the
most notorious Great
L akes shipping disaster

occurred. The SS Edmund
Fitzgerald sank and it’s crew of
29 men perished in the deep
waters of Lake Superior during
an intense storm which had
developed over the central United
States and made a bee-line for
the western Great Lakes.

Twenty-three years later, a case
of degjavu settled in on the
anniversary of the SS Edmund
Fitzgerald. From 9- 11
November 1998, a storm of equal
proportions devel oped over the
same area as the Fitzgerald
storm and followed asimilar path
toward the western Great Lakes.
However, this time there was an
improved forecast, warning, and
dissemination systemin place.

Final Voyage of the SS
Edmund Fitzgerald

On 9 November 1975,
Fitzger ald began loading at
Burlington Northern Railroad
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Dock No. 1, in Superior, WI. The
ship’sfinal voyagewould carry
taconite; destined for Detroit, M|
(Figure 1).

Fitzgerald departed at full speed
of approximately 14 Knots (16
mph). Two hoursinto the voyage,
the ship arrived at a point near
Two Harbors, MN. The SS
Arthur M. Anderson, owned by
the United States Steel Corp.,
bound for Gary, IN proceeded
eastward on asimilar course as
Fitzgerald. The two ships were

approximately 10 to 20 miles apart.

Routine weather reports, viaradio,
were made at 0600 UTC (0100
EST) and 1200 UTC (0700 EST)
by the Fitzgerald on 10
November. At 1220 UTC (0720
EST), anormal radio report was
made to the company office. The
report indicated the estimated time
of arrival wasindefinite dueto
weather.

Fitzgerald headed northeast
away from the recommended
shipping lanes along the south

shore of Lake Superior. (Strong
northeast storm force winds
caused extremely high waves at
the end of the fetch on the south
shore of the lake).

Fitzgerald’s new course passed
approximately half way between
Isle Royal and the Keewanaw
Peninsula. At this point, the ship
turned eastward to parallel the
northern shore of Lake Superior
and then southeast-ward along the
eastern shore. Fitzgerald reached
apoint approximately 11 miles
Northwest of Michipicoten Island
at 1800 UTC (1300 EST),

10 November. The ship passed to
the West of Michipicoten West
EndLight. At thispoint,
Fitzgerald changed course to
pass north and east of Caribou
Island on a southeast heading
toward Whitefish Bay, MI.

The SS Edmund Fitzgerald sank
near the International Boundary
Line some time after 0015 UTC
(1915 EST). Her final coordinates
were 46°59.9'N, 85°06.6"W.
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Figure 1. Actual irack of the 55 Edmund Fitzgerald and the location where ihe
ship sunk in Lake Superior. The numbers in the bosves along the track represcni
approvimate waypainis where the Fitegerald changed course. Wavpaint number

A marks the location of the wreck.

SS Edmund Fitzgerald
Encountered Weather

Thestorm of historical proportions
developed over the Oklahoma
Panhandle on 8 November, and by
1200 UTC (0700 EST), on 9
November, thisstrengthening
storm was located over southern
Kansas (Figure 2).

The track at this time was to the
northeast with aminimum
barometric pressure of 29.53" of
Hg. On 9 November at 1200 UTC
(0700 EST), National Weather
Service (NWS) forecast maps for
surface conditions out to 36-hours
predicted that the storm would
track in anortheast direction and
pass just south of Lake Superior
by 0000 UTC on 11 November
(1900 EST 10 November).

The NWS made several revisions
to the forecasts by gradually

increasing the wind speed and
wave heights.

Gale warnings were issued in early
forecasts on 9 November for the
eastern portions of Lake Superior.
Successive forecasts indicated
winds would increase from the
east-northeast at 25 to 37 knots
during the night of 9 November.
Since the low was forecast to pass
south of Lake Superior, winds
were expected to gradually shift
around to the north and then
northwest.

Gale warnings were upgraded to
storm warnings at 0700 UTC
(0200 EST) on 10 November.
Later forecast revisions called for
windsto increase to 35 to 50 knots
from the northeast and then
diminishdlightly to 28to 38 Knots
from the northwest on Tuesday,

11 November. Waves were

forecast to build to 8 to 16 feet by
Monday afternoon.

A cold front extended about 20
mileswest of Caribou Island,
Ontario and was moving at a
speed of 20 to 25 knots toward the
east. Earlier forecasts projected
the low to pass just south of Lake
Superior. The forecasters noticed
thelow would pass slightly further
north over the eastern end of
Lake Superior and forecasts had
to be revised.

Based on the latest position and
forecast track of the storm, the
forecasters knew the wind speed
was under forecast. A revision to
the forecast was made at 2139
UTC (1639 EST) on 10
November. The wind was
increased to 38 to 52 knots from

Spring/Summer 2002 5
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the northwest. Gusts to 60 knots
were also expected.

The early forecasts for this event
indicated an increasein wind
speed as the storm moved
northeast. However, the forecasts
considerably under estimated the
strength of the storm and its
motion.

Each forecast revision had
stronger forecast winds than the
previousforecast. Thiswaslikely
aresult of limited forecast
guidance and areaction, by the
forecasters, to the deepening
storm.

Another difficult situationthe
forecasters encountered was how

6 Mariners Weather Log

to handle the changing wind
directions and speeds as the low
moved over the lake. The ultimate
goal isto convey aclear and
concise forecast. However, this
storm did not prove to be easy to
describe the forecast wind
conditions.

Shipsthat were built in the 1970s
were thought to beinvincible and
that they could handle rough seas.
Theimproving technol ogy allowed
engineersto design larger ships.
According to the Port
Meteorological Officer stationed
in Cleveland, Ohio, thelarger and
stronger ships gave crews afalse
sense of security. Crews and the
shipping industry took therisk and

Edmund Fitzgerald

battled the strong winds and rough
seas the Great Lakes had to offer.

The combination of acomplex
forecast, the need to frequently
update the forecasts, and the
unknown risks encountered by the
ship’s crew contributed to the
demise of the Edmund Fitzgerald.

The effects of the storm finally
abated by 0600 UTC (0100 EST)
on 11 November.

Thefinal track of the storm was
just north of the forecast track on
9 November. The storm moved
from the northeast corner of
Kansas on 9 November to east
central lowa, central Wisconsin on
10 November, Marquette,
Michigan, west of Michipicoten
Island on Lake Superior, White
River, Ont., southern tip of James
Bay, and finally to eastern Hudson
Bay on 11 November. The lowest
recorded pressure of the storm
was 28.95" Hg.

The SS Edmund Fitzgerald
encountered winds and seas that
were forecast by the NWS. The
following are some actual weather
observations that were reported by
the crew of the Fitzgerald: At
0600 UTC (0100 EST) on 10
November, the ship was about 20
miles due south of I1sle Royal and
reporting winds from the northeast
at 52 knots and waves of 10 feet.
Then, six hourslater, Fitzgerald
reported she was about 35 miles
north of Copper Harbor, MI, and
reported winds from the northeast
at 35 knots and waves of 10 feet.
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This was the final weather report
sent by Fitzgerald.

The nearby vessel SS Arthur M.
Anderson wasin the vicinity of
the Fitzgerald when the weather
observations were reported. The
Anderson substantiated
Fitzgerald’s weather observations
at 0600 UTC (0100 EST) and
1200 UTC (0700 EST) on

10 November.

Further west (approximately 15
miles southwest of the
Anderson), a Canadian motor
vessel Simcoe reported winds
from the west at 44 knots and
waves 7 feet at 1800 UTC (1300
EST) on 10 November. An
automated weather sensing unit at
Stannard Rock was reporting
winds from the west-northwest at
50 knots, gusting to 59 knots. At
0000 UTC on 11 November (1900
EST 10 November), Stannard
Rock was reporting west-
northwest winds at 40 knots,
gusting to 65 knots.

Great Lakes Storm - November
9-11, 1998

Sorm Track and History

A major storm system devel oped
over the Four Corners region of
the United States on 8 November
1998 and moved rapidly east to the
Oklahoma Panhandle (Figure 3).
By 1500 UTC (1000 EST) on 9
November 1998, the storm had
deepened to a central pressure of
29.47" Hg. Further deepening was
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Figure3-Thestormtrack of theGreat L akesStorm,
November 9-11, 1998.

expected to occur during the next
36 hours. The storm began to track
northeast through Kansas,
southeast Nebraska, central lowa,
southeast Minnesota, to northern
Wisconsin where the central
pressure dropped to 28.51" Hg at
approximately 2100UTC (1600
EST) on 10 November. Thisisthe
lowest recorded pressure of the
storm and fell well below the
minimum pressure of the Edmund
Fitzgerald storm (28.95" Hg).
Gale warnings were issued at 1500
UTC (1000 EST) on 9 November
for Lake Superior. East-southeast
winds to 30 knots were forecast
for the early portions of Monday
night but were forecast to increase
to gale strength to 35 knots late at
night. Waves were forecast to
buildto 6 to 8 feet overnight.
Winds were expected to shift to

east-northeast and increase to 45
knot gales on Tuesday while

waves were forecast to continue
to build to 8 to 12 feet during the

day.

Storm warnings were issued at
2100 UTC (1600 EST) on 9
November for the eastern two
thirds of Lake Superior aswinds
were forecast to reach storm
force of 50 knots on Tuesday.
Waves were forecast to continue
to build to 7 to 12 feet Tuesday
and to 12 to 20 feet Tuesday night.
The highest waves were forecast
for the eastern two thirds of Lake
Superior.

Storm warnings were issued for
therest of Lake Superior by 0900
UTC (0400 AM EST). Storm
force winds were forecast to

Spring/Summer 2002 7
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increase to 60 knots from the
west-northwest on Wednesday
with waves of 12 to 20 feet across
the lake.

The forecasts that were issued by
the NWS were consistent
throughout the entire event. No
major changes in the forecast
were made when a new forecast
was issued.

Overadll, the forecasts for Lake
Superior were accurate and gave
the Captains and crews nearly 40
hours of lead time to prepare for
the arrival of the storm and to
move their vessels to safe harbor.
Aspreviously mentioned, the
highest wind speeds were not
expected to occur on Lake
Superior until Wednesday, 11
November. Observations from
variousreporting stationsindicated
sustained winds on the lake were
above 50 knots with gusts over 60
knots. The highest recorded wave
height was 15 feet on Lake
Superior. Waveswere likely higher
inlocationswhere reporting sites
were not available; especially on
the down wind end of the lake
where the greatest fetch occurred.
More about the observations on
Lake Superior and the rest of the
Great Lakes will be discussed later
in the Wind and Wave Reports
section of this report.

The final track of the storm was
across extreme western Lake
Superior to northern Lake Superior
and then on to James Bay and the
Hudson Bay by 1500 UTC (1000
EST) on 11 November 1998. The

8 Mariners Weather Log

storm’s central pressure
maintained a steady state
averaging about 28.70" Hg asit
moved from Lake Superior to the
Hudson Bay. This storm followed
asimilar track asthe Edmund
Fitzgerald storm. Seas and winds
were higher and stronger
respectively, asreported by ships
and buoys in the more recent
storm than the historical storm.
Thisislikely theresult of an
increase in the number of buoys
and reporting stations on the Great
Lakes.

A commercial shipping company
called the NWS Officein
Cleveland, Ohio to report that the
storm was being compared to the
Fitzgerald storm. Captains of the
large vessels heeded warnings and
dropped anchors during the storm
in safe harbor. They were not
about to take any chances with the
storm.

National Weather Service
Satements and Bulletins

The National Weather Service
Forecast Officein Cleveland, Ohio
isresponsiblefor issuing storm
outlooks for the entire Great L akes
as part of the marine enhancement
program.

NWS Cleveland issued a storm
outlook for the entire Great L akes
at 0530 UTC (0030 EST) on 9
November 1998. The first Storm
Bulletin wasissued at 1730 UTC
(1230 EST) on 10 November and
bulletinscontinued through 2200
UTC (1700 EST) on 11 November

Edmund Fitzgerald

when all Storm Warningsfor the
Great Lakes were downgraded to
Gale Warnings. A total of 10
reports were issued at three hour
intervals.

Wind and Wave Reports

The highest wind gust reported on
all of the lakes was from a ship
anchored about 4 miles off of
Sandusky Breakwater on Lake
Erie; which is on the south shore of
the lake. At 2050 UTC (1550
EST), on 10 November, the ship
reported awind gust to 98 knots
(113 mph) from the west-
southwest and waves of five feet.
The low wave height of 5 feet was
due to lack of fetch across the
water. The highest waves occur at
the downwind end of the lake.
Themaximum sustained wind
speeds and gusts that occurred on
each of the lakes as reported by
variousstationary observational
pointsare asfollows:

Lake Superior - northwest at 52
knotswith guststo 63 knots;

Lake Michigan - southwest at 41
knots gusts to 54 knots;

Lake Huron - south at 23 knots
with guststo 51 knots,

Lake Erie - southwest at 25 knots
with guststo 64 knots; and

Lake Ontario - southeast at 49
knotswith guststo 64 knots.

The highest waves reported on
each of the lakes were as follows:

Lake Superior - 15 feet
Lake Michigan - 20 feet
Lake Huron - 14 feet
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Lake Erie - 20 feet
Lake Ontario - 13 feet

Higher waveslikely occurred at
locationswithout reporting sites.

Today, ship Captains and crews
heed warnings issued by the
National Wesather Service to
protect not only their livesbut their
expensive ships and cargo.
Captainswill droptheship’s
anchor in sheltered areas such as
behindisandsandinnavigable
riversfor protection.

Sorm Event Problems

Strong southwest winds forced
shallow water away from Saginaw
Bay and the basin on the west end
of Lake Erie. This caused
dangerously low water levelsto
occur and put vessels either in the
basin or planning on navigatingin
the basin at risk. Tug boats that
remained in the basin bottomed out
dueto low water levels.

Another vessel, the Wolverine, hit
bottom at the Bay City Work
Dock. The United States Coast
Guard had to assist the vessel and
no serious damage to the ship
resulted.

Two duck hunters were reported
missing on Saginaw Bay on
Tuesday (10 November). The
winds were so strong that the
Coast Guard could not search for
them until Wednesday morning.
The duck hunters' boat ended up
being caught on some rocks off of
Sebewaing (Huron County). One

of the duck hunters managed to
walk to shore early Wednesday
morning and the other duck hunter
was lifted off the rocks by a
Coast Guard helicopter later that
morning. Both hunters were
unharmed.

Thanks to improved forecasts,
warnings, and dissemination, no
liveswerelost during thismajor
Great Lakes Storm.

Improved National Weather
Service Warning and Forecast
Systems

The National Weather Service
has made great strides over the
last 20 yearsin the devel opment
of forecast and warning tools.
Faster and more powerful
computers allow forecasters to
look at devel oping stormsin great
detail. Thisisamajor step
forward compared to the days of
the Fitzgerald. Forecasters of
thetimerelied on hand analyzed
weather maps and crude, by
today’s standards, satellite and
radar weather information. The
hand analyzed charts consisted of
a surface map taken from routine
weather observations at airports
across the United States and
Canada. The upper air maps were
plotted using upper air soundings
from wesather balloons launched
twice-a-day at 0000 UTC and
1200 UTC. All of thisinformation
was fed into computers to
generate weather forecast maps
for the next few days.

The computer models of the * 70s

Edmund Fitzgerald

produced limited forecast data.
Most forecasts were created by
comparing the hand analyzed
charts to the forecast maps. Wind
speed and wave forecasts on the
Great Lakes were difficult to
make dueto limited observation
data. Frequently, the forecasts had
to be updated based on ship and
shore reports across the Great
Lakes.

Communication systems of the
“70swere limited to the technol ogy
of the time. Data transmission was
very slow and forecasts had to be
delivered from one place to
another on paper rather than
electronically. Shipto shoreradios
were the only means ship Captains
had to receive the latest forecasts.
The NWS used a Di-Fax system
to receive weather forecast maps
and noisy teletype machinesto
transmit and receive text data.

The NWS has undergone a major
transformation over the last 10
years. A modernization plan was
developed during the * 80sto
improve the warning and forecast
systems in the NWS.

Next Generation Geostationary
Operational Environmental
Satellites (GOES - Next) have
been launched during the * 90s to
improve coverage across North
America. Satellites, already in
place, were beyond their usable
lifeand werein jeopardy of failing.
The GOES satellites of the *90s
allow forecasters to see rapid scan
animationloopsof cloudsand

Spring/Summer 2002 9



moisturein great detail during
significant storm events.

NWS Doppler radars have the
ability to detect both precipitation
and air movementsinside of a
storm and determine the wind
direction and speed. Thisfeature
was not available with the radars
of the ‘' 70s.

State-of-the-art computer systems
caled Advanced Weather
Interactive Processing Systems
(AWIPS) has been deployed in
the NWS across the country. The
AWIPS displays numerous data
fields on two large computer
monitors. The forecaster is able to
overlay satellite data over surface
weather observations while
looking at Doppler radar data on
the other monitor. The imagery
can be animated and updated
automatically. Thisisespecially
useful when looking at radar and
satellite data. A third monitor is
used to edit text documents, such
as. marine forecasts, marine
weather statements, or specia
marine warnings and storm
warnings.

A network of buoys has also been
deployed on the Great Lakes to
report wind and wave conditions
to the forecaster.

10 Mariners Weather Log

Computer generated weather
forecast models have improved
over the last 20 years and have
replaced outdated models. The
computer modelsprovidedetailed
forecast parameters that display
wind speed and direction,
temperature, relative humidity,
cloudlevels, thelocation and
forecast track of storm systems,
and wave height forecasts. As
computing power increases,
smaller scale phenomenain the
atmosphere such as lake effect
precipitation and lake breezes are
being simulated with greater
precision.

A denser network of land surface
weather observations from
Automated Surface Observation
Systems (ASOS) and marine
weather observations such as
buoys and ship reports, also aids
in providing more datafor detailed
forecasts.

Theresult will beimproved
weather forecasts because small
scale changes in the atmosphere
will be detected earlier and with
greater precision.

The NWSwill continueto strive
for improved forecast, warning,
and dissemination systemsto
ensure the safety of marine
interests. .i.

- =4, Edmund Fitzgerald
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SHIPWRECK - George Stone

By Skip Gillham

The George Stone was a
typical wooden Great
Lakes freighter of the
latter part of the 19th century.
The282-foot, 6-inchlong bulk
carrier was built by F.W. Wheeler
& Co. and launched at West Bay
City, M1 on June 20, 1893.

The 1,841 gross ton vessel went to
work in the Bradley fleet and
hauled cargoes such asiron ore,
coa and grain. Itisshownina
photo (on right) from the collection
of the Milwaukee Public Library.

George Stonewas in acollision
that sank the schooner S.H.
Kimball on May 8, 1895. The
Kimball went downin Lake
Huron off Point aux Barques.

Later, in 1898, the George Stone
was one of 67 shipslocked inthe
ice that had to be freed by an
icebreaker from Detroit.

On October 13, 1909, the George
Stone was carrying 2,800 tons of
coa loaded at Ashtabula, OH for
delivery to Racine, WI. A
southwest gale caught the sixteen-
year-old steamer in the Pelee
Passage on Lake Erie, and it ran
aground on Grubb Reef. A
kerosenelamp inthe pilothouse
overturned, and the structure
caught fire.

Attemptsto get help were
fruitless. The wooden lifeboat

smashed against the hull and
broke up after launching. The
Captain was one of eight men
who then tried to take the steel
lifeboat ashore, but it overturned
before reaching land. Two sailors
made it, but the Master was lost
as he waded the final few yards.
He was overwhelmed by the
undertow and swept away. His
body was found the next spring
near Conneaut, OH on the other
side of the lake.

Conditions on the Geor ge Stone
were deteriorating. Water poured
into the hull through the seams,
and the pumps became clogged
with coal dust and shut down.

. Shipwreck - George Stone

Fortunately, the steamer F.M.
Osborne spotted the distressed
vessel and was able to get into
position to remove the ten sailors
who had remained on board.
Before long the George Stone
began to break apart and was a
total loss.

But the ordeal was not over. The
George Stone had been
operating with anon-union crew,
and they had been pelted with
stones leaving Ashtabula. Even
the survivors received arude
welcome arriving at Detroit.
They were met by a mob before
authoritiesintervened and
secured their safety. .i.

George Stone

Spring/Summer 2002 11



—

The Beatrice Hurricane: 15 September 1903

Capt. E.L. Sherrill
Norfolk, Virginia

The menhaden fishing
steamer Beatrice was one
of the casualties of the
hurricane that hit the mid-Atlantic
coastline on 15 September 1903.
This purse-seiner, owned by the
Atlantic Fisheries Company, was
caught by the storm when
returning to their factory at Cape
Charles, VA. She had been built in
1878 by Robert Palmer and Sons,
at Noank, CT, and had been
lengthened from 105 feet to 135
feet in 1900. She was powered by
a 170 hp reciprocating steam
engine, but, like most purse seiners
of her day, also carried a suit of
sails. To take advantage of fair
winds, she could set ajib, main,
and from a mast stepped on her
after deckhouse, asmall mizzen.

The hurricane that was to prove
fatal to the Beatrice and other
vessels struck Floridaon 12
September, crossing the state from
SE to NW. News, as well as
weather forecasts, traveled more
dlowly inthose days, and it was not
until three days later that the
Virginian-Pilot newspaper in
Norfolk carried afull report of the
damage it had caused. The
headlines on 15 September
declared, “Floridaswept by storm
that carries death and destruction
inits path.” Further down the page
was noted, “ Southern storm
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expected to be here today.” By
then, however, it was too late to
give any warning to the Beatrice,
or any of the other craft then at
sea.

The Beatrice, commanded by
Capt. William Leland of Irvington,
VA, had |eft the dock the previous
Sunday night. Along with the fleets
from the other fish factories on
Chesapeake Bay and the
Delmarva Peninsula, shewould
cruise the coastal waters until
menhaden were spotted from the
crow’s nest. They found large
schools, or “places’ of them, just
beginning their annual southward
migration, off the mouth of
Delaware Bay. By Tuesday
afternoon, the Beatrice had a full
load and was heading back down
the beach for Cape Charles.
Following about 6 nmi behind her
was the Atlantic, another steamer
from the Atlantic Fisheries Co.,
and further astern was the Alden
S. Swan, from afactory at
Harborton.

At around 2100, when off the
Blackfish Banks and almost
abreast of Assateague Lighthouse,
the Beatrice ran into the
hurricane. Exactly what her
captain did to try and weather the
storm will never be known, but we
know what was done by the

c.= =% The Beatrice Hurricane

Atlantic, and can conclude that
on the Beatrice they were doing
much the same. The Atlantic,
caught by the sudden blast of wind
and a swiftly rising sea, tried to set
her jib to hold her head up toiit.
Thisdid not work (in any caseit
was too bad a night to keep any
canvas aloft), and her engine -
even at 350 hp - was not powerful
enough to keep her driving into the
seas. She was shipping water over
her decks and clear over her
pilothouse, but somehow they
managed to get her anchor
overboard. That held her until the
hurricane passed, and she was
ableto get on her way again. The
Atlantic had suffered heavy
damage, and had lost her seine
boats, net, and pieces of her rails.

The Alden S. Swan, when the
storm struck, turned and beat her
way back up the beach, finally
gaining shelter at Delaware
Breakwater. The Atlantic, badly
battered, returned to Cape Charles
and got her fish out. She then put
back out to sea to search for the
Beatrice, which had still not
arrived. After searching all day
without any sight of the Beatrice
or the Swan, she put in to Norfolk
for repairs. By thistime, the
Virginian-Pilot was reporting that
both of these boats were missing
and presumed lost.



The Alden S. Swan made it
safely to Delaware Breakwater
and was reported there on

19 September. The Beatrice's
fate was to remain a mystery, at
least for eleven days. On

26 September, her stern section,
including her engineroom and
after deckhouse, washed ashore
at CaffeysInlet Life Saving
Station, just above Duck, N.C. It
had drifted 105 nmi from where
she had last been seen off the
Blackfish Banks. The same day,
her bow and the forward part of
her hull were reported ashore
near Virginia Beach. No trace
was ever found of the 28 souls
who had been her crew.

Why had the Beatrice foundered,
when her two consorts, the
Atlantic and the Swan, had safely
weathered the storm? The answer
may liein the way she had been
rebuilt, three years previous. She
had been lengthened 20 feet and
had her main deck raised 2 feet.
This may have aggravated a weak
spot at her midships section where
her fish hold was located -
menhaden steamers tend to load
and unload rapidly, which putson a
lot of hogging and sagging

stresses. From her wreck having
been found split into two sections,
it would seem that her hull had
failed inthisarea.

Steamer Beatrice

The Beatrice Hurricane

Lifestill had to go on, however,
and inthe daysfollowing the
hurricane, the fleet was back out
on thefishing grounds. Thereisno
record that any monument was
built for the Beatrice or any
memorial service ever held for her
crew. Her memory was preserved
only by the expression of old
timersin the industry, who, when
caught in ablow offshore, with
night coming on and safe harbor a
long ways ahead, would say, “This
is as bad as the night the Beatrice
was lost.” .1

Editor’s note:

Captain Sherrill is correct that
the Beatrice was lost at sea due
to a hurricane. Although the
climatological records are a bit
fuzzy, there were actually two
storms off the Atlantic seaboard
during September 1903.

The hurricane that struck
Florida had already crossed
over Florida and was inland
over the AL-GA border and in a
weak tropical storm status by the
September 15.

The second hurricane was east
of the VA Capes on the 15th with
peak intensity of sustained
winds of 70 - 85 kt. - Luke
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HOUSTON PORT METEOROLOGICAL
OFFICER, JIM NELSON, RETIRES

By Robert Luke
VOS Program Lead

Nelson, the Houston,
Texas Port Meteorol ogical
Officer (PMO) retired

from Government service on
March 29, 2002.

Jim Nelson began hisofficial
government career 47 years ago
when he joined the “wooden ships
and iron men” of the U.S. Navy.
Actually, he had been servingin
this nomadic life for years, for he
had salt in his blood from the day
he was born — his father was a
Navy Chief.

After basic training, Jim was sent
to Oklahomafor additional military
bearing, and it was there that Jim
encountered hisfirst tornado and
gained an interest in weather. Jim
took orders to the Navy Weather
School in Lakehurst, NJ. Upon
graduating, Jim saw duty at many
commands like the USS Antietam
(CVA/CVS-36), Naval Air Station
Quonset Point, RI, USS Willis A.
Lee (DL-5), and the USS
Courtney (DE-1015). It was
aboard the Courtney that Jim
learned to navigate, shoot the Sun
and Stars and use LORAN “B”.
While serving onthe USS
Otterstetter (DER-335), Jm
encountered another rare and
treacherous weather phenomena.
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Jim Nelson, 1955

The Otterstetter was caught up
inwhat history callsthe Ash
Wednesday storm that hit the
European coast. On that day in
1960, this storm caused
considerabledamagein Holland.
The Otterstetter ended up
breaking her back in that storm, so
Jim cross decked yet again to the
USS Edisto (AGB-2), just intime
to make the “exotic” port calls of
Thule, Greenland, and Antarctica

Intherest of Jim'’sillustrious
naval career, he was assigned to
the USS Independence (CVA-
62), and Fleet Weather Centralsin
Norfolk, VA and Rota, Spain.

When Jim was assigned as an
Instructor back in Lakehurst
where he taught aviation and

Houston PMO Jim Nelson Retires

Jim Nelson, today

synoptic surface observations,
meteorol ogy, plotting and upper
air, hefinally got a chance to pay
the Navy back for all the fun he
had been given in past years.

Jimfinally hung up hisanchorsin
1974 whileservingin Charleston,
SC.

Not onefor sitting still, Jim started
his second career right away and
began working for NOAA at the
National Climatic Center (later
renamed National Climatic Data
Center) in Asheville, NC. Jim was
responsible for checking surface
and upper air observations for
quality and correctness.

Nineyears|ater the moving itch
finally won, and Jim transferred to
Galveston, TX as aradar operator.
In 1987, he assumed the duties as
PMO in the Houston and
Galveston region. Jim has been
instrumental in the excellence of
the VOS program and has been a
benchmark to the kind of
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ambassadorship and shipmatethat  When asked to comment about his
the waterfront knows and retirement, Jim’s only words were,
respects. “YES!! | madeit!!”

Jim has been married to the former On behalf of the VOS program,
Elizabeth (Betty) A. Jensen of we wish, Jim and Betty, Fair
Waltham MA for thelast 41 years, winds and following seas. -
and together they have 4 children
and 4 grandchildren. Jim and Betty
livein League City, TX and don’t
have any plans to move to some
retirement villagein Florida
Instead, Jim plans to spend most of
histimeworkingin hisyard and
aggravating hiswife.

VOSparticipantskeep acloseeyeon theweather
and noticecloud formationsasindicationsof
weather activity. Thisseriesof cloud photostaken
at L41-13N L ong 68-00W southeast of
FrenchmansBay wasprovided by Jack M cAdam,
Master of NOAA ship Delawar e.
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“Additional Observations”of a Seventeenth Century Seafarer:

William Dampier

arine meteorol ogical
M logbooks submitted to

the Met Office contain
awealth of information.Of course,
of primary interest to the meteo-
rologist and the climatologist are
the weather observations they
contain, but the* Additional
Observations' of meteorological
phenomena and marine fauna and
florahave similar significancefor
those whose interests lie within
the variety of subjectsin these
areas.

Inthislatter category, thereislittle
now reported by shipborne
observers that has not been seen
before—waterspouts,
bioluminescence, birds, fish,
storms, whales, dolphins, to name
but a few topics — that can be
commented upon or identified by
specialists, with ahigh degree of
confidence.To aid such analyses,
today’s specialist can call upon the
collective knowledge of

yesteryear, drawing upon the
observations, research and
findings of the past.

However, when the unusual does
occur, whether it be (in the case
of natural history) a‘common’
species apparently no longer
present in apreviously favoured
area, or perhapsa‘rarity’ seenin
abundance, alarge amount of
interest can be generated, and
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speciaistswill want to account for
the anomaly, or reach a conclusion
about the identity of a species.

William Dampier

Imagine, then, atime when the far
corners of the globe were still
being discovered; when new lands
were claimed and mapped in the
name of sovereignty (and fought
over for years afterwards); when
the locations of sea areas and land
masses had still to be fully under-
stood; when seafarers had only a
rudimentary knowledge of meteo-
rology; and when there was only
minimal collective knowledge upon
which to draw when faced with
unidentified phenomenaand
wildlifeinfar-flung places.
Welcome to the mid-seventeenth
century — and enter one William
Dampier. Born around 1651 in
Somerset, he was apprenticed as a
boy to aship’s master in
Weymouth, and throughout an
eventful life during which hewas
by turns at first a trader, a planta-
tion manager in Jamaica, and then
alog-cutter in Mexico, hefound
his greatest adventure sailing (as a
privateindividual) with English
buccaneers. Travelling with them
provided food and shelter of sorts
and also a convenient means by
which to satisfy hisinclinationsto
see the world and, between 1679

and 1691 he managed, unintention-
ally, and by arather tortuous route
to circumnavigate the globe.

Dampier’sintention was, basically,
to describe everything he came
across in his travels — had there
been atourismindustry in hisday,
then hisobservationswould
probably have been the equivalent
of the detailed travel guides
available today. In therest of this
article, we unashamedly dip into
Dampier’sjournalsto reveal some
of the accounts from his own
Additional Observations.

‘Red lobsters’

In mid-November 1683, the
buccaneers sailed from the “ Coast
of Guinea” heading for he Straits
of Magellan viathe Sibbel de
Wards [Falkland |slands] where
they would look for fresh water;
Dampier found “ nothing worthy
remark” until 28 January 1684
when, 10 days out from the
islands, he noted someflying-fish.
After that, he says:

“January 28, we made the
Sibbel de Wards, which are 3
islandslyinginthelat. of 51d.
25m. South, and 57d. 28m.
West Longitude from the
Lizardin England, by my
account.
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“The Day that we made
these islands, we saw great
shoalsof small lobsterswhich
coloured the Seared in spots
for aMile in compass, and we

. o

-

drew some of them out of the
Sea in our Water-buckets.

They were no bigger than the
top of aMan’slittlefinger, yet
all their Claws, both great and

In 1696 a marine fish catalogue was published in which was
illustrated many fish and other marine species known at the time.
Whether or not theillustrations were based upon whole or parts of
physical specimens, first-hand accountsor just hearsay is not known,
but these three examples serve to illustrate that the age of sea

monsterswas still very much alive.

In (a) isan apparent represntation of a Dorado, frequently reported by

modern shipborne observers.

A Hammerhead shark seemsto be shown in (b) although this example
has been given a defined neck for somereason’ atell-tale ‘ seam’
around the neck almost suggests that the artist was presented with
only part of the shark, and was therefore forced to invent the

remainder of the body!

B
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In (c) the reader is best left to juge what the artist istrying to show -

fish, bird or mammal?

©

(NOAA Central Library)

NOAA library

. William Dampier

small, werelike a Lobster. |
never saw any of this sort of
Fish naturally red but here. For
ourson the English Coast,
which are naturally black, are
not red till they are boiled. Nor
did | anywhere else meet with
any Fish of the Lobster-shape
so small as these, except for
maybe Shrimps or Prawns.”

Dampier seems to have been at a
loss to further identify these
creatures. However, if he had had
prior knowledge of the richness of
life found in the cold waters of the
South Atlantic Ocean, he might have
been able to identify his ‘red
lobsters' aspossibly either the squat
lobster (Munida subrugosa) or a
closely related species, or else the
late larval stage of crabs. Around
the Falkland I lands the adult squat
lobsters have claws, swim and form
swarms. The crabs in late larval
stage also swim, have claws and
swarm but their abdomens do not
fold undernesth as they do in the
adult form.

On the character of the Pacific
Ocean

InApril 1684, hisshipwassailing
up the western coast of South
America, and Dampier recorded
histhoughts about the conditions
found in the South Pacific Ocean:

“Our passage now lay aong the
Pacifick Sea, properly so called.
For though it isusual with our
Map-makers to give that Name to
thiswhole Ocean, calling it Mare
Australe, Mare del Zur or Mare
Pacificum, in my Opinion, the
Name of the Pacifick Sea ought
not to be extended from South to
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North farther than from 30 to
about 4 Deg. South Latitude, and
from the American Shore West-
ward indefinitely. For with respect
to my observation, | have beenin
these parts 250 Leagues or more
from Land, and still had the Sea
very quiet fromWinds. For inall
this Tract of Water of which |
have spoken, there are no dark
rainy Clouds, though often athick
Horizon, so asto hinder and
Observation of the Sun with the
Quadrant. And in the Morning
thereis frequently hazy Weather,
and thick Mists, but scarce able to
wet one. Nor are there in this Sea
any Winds but the Trade Wind,
noTempests, no Tornadoes or
Hurricanes (though North of the
Equator, they are met with in this
Ocean aswell asin the Atlantick),
yet the Sea itself, at the new and
full of the Moon, runswith high,
large, long Surges, which never
break out at Sea, and so are safe
enough, except for where they fall
in and break upon the Shore and
makeit abad landing.”

The Galapagos | slands

Thefollowing month the bucca-
neers, having captured four ships,
diverted their course towards the
Galapagos Islandsin order to avoid
troublewith the authoritiesin
Trujillo (Peru), and Dampier’sship
plus one other “anchored on the
East-side of one of the Eastern-
most |slands, aMile from the
shore, in sixteen Fathoms Water,
clean, white, hard Sand”. He
believed, however, that the English
hydrographers had not charted the
islands’ location accurately, for he
commented:
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“The Gallapagos Islands are a
great number of uninhabited
Islands, lying under and on both
sides of the Equator. The Eastern-
most of them are about 110
leagues from the Main. They are
laid downintheLongitude of 181,
reaching to the Westward as far
as 176, therefore their Longitude
from England Westward is about
68 degrees. But | believe our
Hydrographers do not place them
far enough to the Westward. The
Spaniards who first discovered
them, and in whose draughts alone
they are laid down, report them to
be a great number stretching
North-West from the Line, as far
as 5 degrees N., but we saw no
more than 14 or 15. Some of them
are7 or 8 Leagueslong, and 3 or 4
broad.”

He noted that the islands were not
excessively hot even though they
lay almost on the Equator, and also
observed a continual fresh sea-
breeze all day. Perhaps he was
unwittingly aware of the effects of
the yet undiscovered Peru (or
Humboldt) Current that bringscold
Antarctic waters northwards along
the length of South Americato
wash close to the Galapagos
Islands before becoming part of
the South Equatorial Current.

Local effects of strong solar
heating

Dampier also made observations
of meteorological phenomena
although he probably did not
understand the physics behind
them. While off the Pacific coast
of Nicaraguain early August 1685,
the buccaneers in an attempt on
the port that then served Leon, had
left their ships manned by skeleton

William Dampier

crews, and Dampier accompanied
520 men as they attempted to
paddle 31 large canoes to the
harbour “about eight Leagues from
shore” [in this case one league is
taken to be the old English mea-
surement equivalent to approxi-
mately 2.2 km]. He says:

“We had fair Weather and little
windtill two o’ clock inthe After-
noon, then we had a Tornado from
the shore, with much Thunder,
Lightning, Rain and such agust of
Wind that we were all likely to be
foundered. In this extremity we
put right before the Wind, every
Canoe's Crew making what shift
they could to avoid the threatening
danger... The fierceness of the
Wind continued about half an hour
and abated by degrees, and as the
Wind died away, so the fury of the
Sea abated. For in al hot coun-
tries, as | have observed, the Sea
is soon raised by the Wind and as
soon down again when the Wind is
gone. Therefore there is a Proverb
among Seamen: Up Wind, Up Sea,
Down Wind, Down Sea.”

Even though the seawas like a
millpond by the evening, the
canoes could not make land before
darkness, and so they stayed
offshore, being about 10 km away
by daylight. Intending to stay
offshore until darkness once more,
the buccaneers sat out the daylight
hoursin thetropical heat, but
during the afternoon they were hit
by another tornado more fierce
than the one experienced during
the previous afternoon.

In both cases the term ‘tornado’ is
taken to mean a sudden localised

thunderstorm rather than either the
land-based phenomenon that bears
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the name today, or tropical
revolving storms. The cause might
well have been intense solar
heating and consequent convec-
tion which isacommon
trigger for the formation of
thunderstorms around the
time of maximum tempera-
tures, particularly inthe
tropics. Had Dampier been
able to carry athermometer
with himinhistravels, he
might have worked out for
himself the connection
between strong solar

heating and the incidence of
local storms, and perhaps
the buccaneers might have
thought twice before commit-
ting themselvesto their long-
distance paddle. However, they
didliterally liveto fight another

day.

Orographic cloud

As with the aforementioned
eventsthat Dampier obviously
could not fully explain, he met
with asimilar puzzlewhen he
noted what we know as
orographic clouds. Whilst the ship
in which hetravelled wasin the
North Pacific Ocean in May 1686
searching for the island of Guam
in order to find much-needed food
and water, hopes of alandfall
were raised when some light rain
was experienced, and he noted
that “... the Clouds settling in the
West were an apparent token that
we were not far from Land.” He
had watched how low clouds
particularly seem to move quite
rapidly, but that sometimes clouds
seen at the horizon do not move or
change very much and could be
associated with land. The
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phenomenon was evidently of
interest to him because he also
comments “1 have often taken
noticeof it, especially if itishigh

(R.A. Ketchington)

Land, for then you shall have the
Clouds hang about it without any
vishleMotion.”

A typhoon, bioluminescence
and corposants

In June 1687, Dampier and his
‘companions’ arrived at the“lsland
Prata” [Dongshaondao, South
China Sea] where they stayed for
about five weeks. Although having
little understanding of meteorology
as a science, Dampier and the
seamen of his day must have made
use of a collective knowledge
relating to the occurrence of
particular natural phenomenaand
their association with subsequent
meteorological events, and could
act accordingly. At the beginning of
July, Dampier had noted that the
wind “ had been whiffling about
from one part of the Compass to
another for two or three Days, and
sometimesit would be quitecalm”;
as such behaviour was often a
warning of a‘tempest’, the ship

William Dampier

was put to sea as a precaution.
Sure enough, two days later the
storm arrived. Dampier’sjournal
reads:

“But the day ensuing,
which was the 4th Day of
July, about Four o’ clock in
the Afternoon, the Wind
came to the N. and
freshened upon us. The
Sky looked very black in
that quarter, and the black
Clouds began to rise apace
and move towards us,
having hung all the
Morning on the Horizon.
This made us take in our
Top-sails, and theWind still
increasing, about Nine o’ clock
we reefed our Main-sail and
Fore-sail. At Ten o’ clock we
furled our Fore-sail, keeping under
aMain-sail and Mizzen. At
Eleven o' clock we furled our
Main-sail and ballasted [steadied]
our Mizzen, at which timeit began
torain, and by Twelve o’ clock at
Night it blew exceeding hard, and
the Rain poured down as through
aSieve. It thundered and
lightened prodigiously, and the Sea
seemed all of aFire about us, for
every Seathat broke sparkled like
Lightning. Theviolent Wind raised
the Sea presently to a great
height, and it ran very short and
began to break in on our Deck.”

He then describes how the seas
“struck away the Rails of our
Head, and our Sheet-Anchor ...
was violently washed off, and
was likely to have struck aHole
inour Bow, asit lay beating
against it.” The ship had to be
manoeuvred before the wind so
that the anchor could be retrieved,
but conditions were then too
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dangerousto turn back into it for
fear of foundering, so the ship
continued “scudding right before
Wind and Sea, from Two till Seven
o'clock intheMorning [of 5
July]...”

The wind decreased so the ship
was turned once more into the
wind and sailed with only amizzen,
it then moderated further and aflat
calm of two hoursfollowed, but the
storm blew up from the south-west
accompanied by very heavy rain,
and Dampier’s ship was again
forced to run before the wind
under bare poles until the evening.
The whole account appears to
indicate a close encounter with an
intense tropical depression, or even
atyphoon.

During the morning (apparently
some time after four o’ clock) the
rain and thunder had abated, and
then St EImos's fire had been seen.
This phenomenon seems to have
been associated with either good
‘omens’ or bad depending upon its
location about the ship.

Thejournal reads:

“...and then we saw a Corpus
Sant at our Main-top-mast Head,
on the very Top of the Truck of the
Spindle. Thissight rejoiced ourMen
exceedingly, for the height of the
Storm iscommonly over when the
Corpus Sant is seen aloft. But
when they are seen lying on the
Deck, it is generally accounted a
bad Sign.

“A Corpus Sant isacertain small
glittering Light. When it appears,
asthisdid, on the very Top of the
Main-mast or at aYard-arm, it is
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like a Star. But when it appears on
the Deck, it resembles a great
Glow-worm... | have heard some
ignorant Seamen discoursing how
they have seen them creep, or, as
they say, travel about in the
Scuppers, telling many dismal
Stories that happened at such
times. But | never saw any one
stir out of the place where it was
first fixed, except upon Deck,
where every Sea washes it abouit.
Nor did | ever see any except
when we have had hard Rain as
well asWind, and | therefore
believeitissome Jelly: ...~

Theillustration showsa
shipwreck, storm and corposants
(from Meteorologia
philospohico-politica, Franz
Weiner (1661-1708) NOAA
Central Library) and corposants
can be seen on yard-arms. There

William Dampier

seem to be two sources or
varieties of the phenomenonin
Dampier’s account, but perhaps
only one of them (that associated
with the mast and yard-arms) is
really the static electrical type.
The form that is mentioned as
being washed around the deck or
in the scuppers might have been
an organism(s) such asjellyfish
which have often been reported
displaying luminescence by
modern seafarers, or perhaps a
pyrosoma (ahollow cylindrical
colony of individual organisms
swimming asasingle entity, and
brightly luminescent). If such were
washed on board in heavy seas,
they would no doubt continueto
show this light as they were tossed
about on their way back to the
scuppers, or elsewhilst sliding
about on a wet deck. In darkness
their true animal form would not




be seen and it is supposed that
they could have been interpreted
as corposants (“Glow-worm”) on
deck. In the first part of
Dampier’s observation, the seas
that were “all of aFire” and that
“sparkled like Lightning” might
well have been a manifestation of
bioluminescence too, probably
caused by dinoflagellates at the
surface.

A water spout

Waterspouts were no doubt as
frequent an occurrence in the
seventeenth century as they are
in the twenty-first, and modern
seafarerswill find much that is
familiarin Dampier’s
observation of thisphenomenon,
in the Celebes Sea on 30
November,1687.

“A Spout isasmall ragged piece
of Cloud hanging down

seemingly about aYard from the
blackest part of it. Commonly it
hangs down sloping, or

sometimes appears with a small
bending or elbow inthemiddle. |
never saw any hang
perpendicularly down. Itissmall
at the lower end, seemingly no
bigger than one’sArm, but still
fuller towards the Cloud from
where it proceeds. When the
Surface of the Sea begins to work,
you shall see the Water for about
100 Paces in Circumference foam
and move gently round till the
whirling Motion increases. And
thenit fliesupwardsin aPillar
about 100 Paces in Compass at
the bottom, but lessening gradually
upwards to the smallness of the
spout itself, until it reachesthe
lower end of the Spout, through

which the rising Seawater seems
to be conveyed into the Clouds.
Thisvisibly appears by the Cloud’s
increasing in bulk and blackness.
Then you shall presently seethe
Cloud driveaong, although before,
it seemed to be without any

Motion. The Spout keeps the same

Course as the Cloud, and still
sucking up Water asit goes along,
they make aWind as they go.
Thusit continues for the space of

(R.J. Fletcher)

half an Hour, more or less, until
the sucking is spent. Then,
breaking off, al the Water which
was below the Spout, or pendulous
pieceof Cloud, fallsdown again
into the Sea, making a great Noise
withitsfall, and aclashing Mation
in the Sea.”

Waterspouts are not a significant
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problem for modern seafarers, and
are often reported upon in ships
meteorological logbooksasan
interesting diversion, but they were
considered athreat to sailing ships,
and Dampier’s like others, was
kept at a great a distance as
possible from them. Not without
reason apparently, for he knew (or
had been told) of an event where a
ship had received what might be
caled a‘direct hit" from awater-
spout and had lost not only its
bowsprit but the foremast and
mizzen mast too. One method
by which it was thought
possible to weaken a water-
spout that could not be avoided
by a ship wasto fire deck guns
intoit. However, Dampier is
dismissive of such efforts —
“But | never heard that it
proved to be of any Benefit”.

The halo

Optical phenomena can be
seen approximately oneday in
three if the observer is keen
enough not to look towardsthe
sun or moon aloneand is
suitably placed to cast an eye
around other parts of the sky.
Nevertheless, haloes remain
the most frequently reported
examples of phenomena caused
by the passage of light through ice
crystalsin cirriform clouds. Cirrus
cloud invading the sky is often the
first sign of an approaching
depression, and so in Dampier’s
day it is understandable that the
halo was seen as a precursor to
bad weather. Strangely, more
importance was placed on the
appearance of a solar halo than of
one around the moon.
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On 18 May 1688, Dampier and his
consorts were navigating from the
Nicobar |slands towards Sumatra.
In hisjourna hewrote of the halo:

“It wasindifferent clear till Noon
and we thought to have had an
Observation, but we were
hindered by the Clouds that
covered the Face of the Sun when
it came on the Meridian. We also
then had avery ill Presage, by a
great Circle about the Sun five or
six timesthe Diameter of it, which
seldom appears without storms of
Wind or much Rain ensuing. Such
Circles about the Moon are more
frequent but of lessimport. We
commonly take great notice of
those that are about the Sun,
observing if thereisany breachin
the Circle, and in what Quarter the
Breach is. From there we
commonly find the greatest Stress
of the Wind will come. | must
confess that | was alittle anxious
at the Sight of this Circle, and
wished heartily that we were near
some Land.”

A violent stormindeed followed,
and it was bad enough for
Dampier to believe that hisend
wasimminent. Hedid survive,
however, but no doubt he contin-
ued to regard the appearance of a
solar halowith considerable
apprehension.
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Epilogue

Unknown to Dampier at the time
of the search for Guam, in May
1686, the vessel had narrowly
avoided amutiny — or worse.

The ship had been at sea for about
two months and supplies were so
low that the daily ration for each
man was 10 spoons of boiled
maize, and there was enough left
for only three more days. He was
to learn later that had the island
not been found, then the crew had
decided to kill the captain when
the food had run out, and eat him
followed by everybody who had
sanctioned the voyage to the
original destination of the
Philippines.

Such agrigly end would have
deprived later generations of his
valuable contributions. Asit
happened, he eventually returned
toEnglandin 1691, and diedin
London in 1715 at the age of 63.-i.
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Editors Note;

WOW! what an adventure...This
great story was written for and
first published in the October
2001 issue of the UK Met
Office's Marine Observer. Who
would have imagined that by
sailing the seven seas in search
of adventure and a few pieces of
eight, your name would be listed
in the annals of science for your
great exploration and
discoveries. -- Luke



wareness can be as
important asprevention
when navigating avessel

through a storm, and the best
method of awareness is through
education and knowledge.

The National Centers for
Environmental Prediction’s
(NCEP) Marine Prediction Center
(MPC) and the Maritime Institute
of Technology and Graduate
Studies (MITAGS) have teamed
up to embark on a maiden voyage
to provide marine weather
forecast instruction —using
National Weather Service (NWS)
officia products—and to work
together on projects of mutual
interest designed for professional
mariners. Also, MPC will work
with MITAGSto identify and
raise the standards of training on
weather related courses for
advanced maritime safety.
MITAGSisanon-profit
continuing education center for
professional marinersthat
providestrainingtocivilianand
military marinersfrom around the
globe.

This agreement marks the first
organizational partnershipfor
MPC and adheres to two NCEP
strategic goals — to exercise
global leadership and to forge
stronger bonds with NWS
partners and users. “Thisisa
major stepinrealizing MPC's
vision to be the mariners weather

lifeline,” said Dr. James Hoke,
director of the MPC. “Working
with MITAGS offers a great
opportunity for MPC to bein
direct contact with our primary
users to get feedback and ideas
on how to keep MPC their first
choice for marine weather
information.”

Glen Paine, Executive Director of
MITAGS, stated that “This
partnership allowsusto
reemphasize the mariner’s need
for accurate and timely weather
information and the requirement
for the skillsto apply that
information. Aswe have seenin
the past, weather information
correctly applied greatly reduces
the impact adverse weather can
have on a crew and its vessel.
We at MITAGS look forward to
our interaction with the National
Weather Service.”

The MPC is one of nine NCEP
centerslocated in Camp Springs,
MD. MPC issues forecasts and
warningsfor regional, offshore

Pictured onleft:
M PC Chief of
OperationsDavid
Feit; M PC Deputy
Director Kevin
McCarthy; MPC
Director James
Hoke MITAGS
ExecutiveDirector
GlenPain; and
MITAGSDirector
of Training, Walt
M egonicgal.

and high sea areas of the Atlantic
and Pacific Oceans. Operating
seven days aweek, 24 hours a
day, the MPC forecasts and
analyzes sea conditions such as
wind, wave, fog and ice accretion
and issues sea surface
temperature products. The center
also produces marine forecastsin
response to emergency situations
identified by NOAA, the NWS
Regional Offices, the Federal
Emergency Management Agency
and the U.S. Coast Guard Search
and Rescue. MPC works closely
withthe Tropical Prediction
Center and the Weather Forecast
Officesin Anchorage and
Honoluluto provided
comprehensive coverage of the
Atlantic and Pacific Oceans as
well asthe Gulf of Mexico.

For moreinformation about
MITAGS, MPC or NCEP visit
the World Wide Web sites:
Www.mitags.org,
www.mpc.ncep.noaa.gov, and
WWW.NCeP.noaa.gov,
respectively. .1
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The VOS Climate Project

UK Met. Office

I ntroduction

Final preparationsfor the Volun-
tary Observing Ships (VOYS)
Climate Project are now complete,
andinitial recruitment of participat-
ing ships has begun.

Thefollowing article providesan
overview of the objectives of the
project, its status, and how it is
intended to operate.

Background

The project isanatural extension
of the earlier Voluntary Special
Observing Programme for the
North Atlantic (VSOP —NA)?,
which demonstrated that the
quality of observed measurements
dependssignificantly upon the
types of instruments used, their
exposures, and the observing
practices of shipboard personnel.
It made a number of substantive
recommendations in these areas
aimed at providing ship observa-
tions of aquality appropriate to
global climate studies.

Objectives

Whilst VVOS observations continue
to be an essential ingredient for
numerical weather prediction,
thereis agrowing need for higher
guality datafrom the observing
fleet. Specifically, recent trends,
such astheincreasing availability
of data from satellite sensors and

24 Mariners Weather Log

the increased concern with regard
to climateanalysisand prediction,
are making further demands on the
quality of ship observations.

The project aimsto provide ahigh-
quality subset of marine meteoro-
logical data, availablein both real
time and in delayed mode, which
can be used for:

-Satellite ground truth verifica-
tion

An important role for accurate
VOS data is the detection of
biasesin remotely sensed satellite
datadueto instrument calibration
changes or changing atmaospheric
transmission conditions. Ship and
buoy observations can, for ex-
ample, be used to detect and
correct biasesin satellite data
caused by varying atmospheric
aerosol loading dueto volcanic
eruptions. Without such real time
bias corrections, errors can occur
in satellite-derived data. Conse-
quently, for satellite verification
purposes, thereis an established
need for a dataset of accurate ship
observations with known error
characteristics.

Climate Change Sudies

Data from observing ships are
increasingly being used for climate
change studies, e.g., to quantify
global changes of sea-surface and

VOS Climate Project

marine air temperature. However,
the detection of climatetrendsis
only practicableif, asfar asis
possible, observational biases
owing to the changing methods of
observation are corrected. Sea
temperature data, for example,
have different bias errors, depend-
ing on whether temperatures were
obtai ned using wooden, rubber or
canvas buckets, or using engine
room intake thermometers. It is
thereforeimportant to clearly
document the observing practices
that are being used on board ships.

Climate Research and Climate
Prediction

Increasingly, coupled numerical
models of the atmosphere and
ocean are being used for climate
research and climate change
prediction. The simulated air-sea
fluxes of heat, water and momen-
tum must therefore be shown to
berealistic if thereisto be confi-
dencein model predictions.
Accordingly, model predictions of
near surface meteorol ogical
variables (air temperature, humid-
ity, sea-surface temperature
(SST), etc.) need to be verified
against high-quality in situ obser-
vationsfrom buoysand specially
selected voluntary observing ships.

In addition to the above, the
project will provide areference
data set that can be used to assess
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the quality of datareceived from
therest of the voluntary observing
fleet.

Ship selection and recruitment

Ship recruitment isacritical
component of the project, anditis
hoped that the ships selected will
provide more or lessglobal cover-
age in both space and time. To this
end, ships which make frequent
and regular ocean crossings, as
well as shipssailing in the southern
ocean, Antarctic supply vessels
and research ships, have been
identified as potential recruits.
Where feasible it has aso been
decided that ships engaged in the
Ship of Opportunity Programme
and the Automated Shipboard
Aerologica Programme should be
recruited.

A relatively small target of ~200
ships has been set for recruitment
to the project, and provisional lists
of participating ships have been
prepared by Australia, Canada,
France, Germany, India, Japan,
Poland, UK and USA. Severa
other countries are al so potential
project participants, anditis
anticipated that the target number
of ships should be achieved.

The UK isaiming to recruit
approximately 30 observing ships
to the project, with emphasisbeing
given to those ships which rou-
tinely return to the UK, have a
good observing record, and are
preferably fitted with hull sensors
and the Royal Netherlands Meteo-
rological Institute’s TurboWin
software. The selected vessels will
be drawn from those operating
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Figurel- Extent of coverageanticipated from UK voluntary observing ships
participating in the VOS Climate Project. (Courtesy of Southampton

Oceanography Centre.)

both on world-wide and near
continental voyagesand will
include some research vessels
providing observationsin data
sparse areas. Figure 1 shows the
extent of coverage expected from
UK voluntary observing ships,
whilst Figure 2 indicatesthe
projected global coverage.

These preliminary maps showing
the potential route coverage of the
proposed project ships have been
prepared by Southampton Ocean-
ography Centre, who have been
actively involved in setting up the
project. Such mapswill assist in
planning national recruitment and
will also allow the selective
targeting of obvious data sparse
areas as recruitment proceeds.

Data Assembly Centre

Data collected during the project
will undergo quality control (QC)
and be archived

by a Data Assembly Centre

(DAC). The National Climatic
Data Center, NOAA, USA, has
agreed to perform thisrole which
requires them to merge the real-
time observation reports with the
delayed mode reports, eliminate
any duplicates, and compilea
complete project data set which
will be availableto users.

The DAC will also create and
maintain arelational database so
that theinformation on instrument
types, exposure and observing
practice can be automatically
associated with each observation.
The database will also be freely
accessible to registered users.

Real Time Monitoring Centre

The project will requirereal time
monitoring of the observational
data and comparison with model
fields. To this end, the Met Office
(which already undertakes such
monitoring of ship observationson
aroutine basis), has agreed to act
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Figure2—Project global coverageof shipstaking part intheVOSClimate
Project [(drawn from raw reportsfrom the Global Telecommunication Sys-
tem (GTS) usngdatafrom November 1999to October 2000), downloaded
from http:/Mmmww.cdc.noaa.gov/incep_obs/]

asReal Time Monitoring Centre
(RTMC) for the project.

Priority will begivento thefollow-
ing six parameters: wind direction
and speed; sea level pressure; sea-
surface temperature; air tempera-
ture; and humidity. The Met Office
will monitor these variablesfor all
project ships and forward the
resultant statistics to the DAC for
inclusion on adedicated project
Web site.

Statistics on the *fit * of the ob-
served variables to the numerical
weather prediction Global Model’'s
background forecasts will be used
to producelists of ‘suspect’ ships,
i.e., shipswill beflagged as
suspect if the mean and standard
deviationsof their observation-
minus-background (o-b) values
meet certain agreed criteria. Lists
of flagged shipswill be forwarded
by the RTMC to the DAC each
month, and to participating coun-
tries on aweekly and monthly
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basis. As ships call signsare
subject to change when there are
changesinregistry, it will be
necessary for the RTMC to
regularly check call signsto ensure
the correct ships are being moni-
tored.

Any project shipsidentified as
having submitted suspect observa-
tionswill befollowed up by the
Port Met. Officer networks as
quickly as possible, and theresults
of any corrective action taken
thereafter notified to the DAC.

In addition to the monitoring
function, the RTM C will extract
the six observed variables for each
project ship received inreal time
from the Global Telecommunica-
tion System (GTS) and associate
them with the co-located model
field values. The resultant data
sets will then be transferred on a
regular basis to the Data Assembly
Centre.

VOS Climate Project

Instruments

Although relevant, the quality of
ships observing instruments has
less effect upon the quality of data
than their use and exposure. It will
therefore be essential for the
project to ensure that observing
instruments, their physical expo-
sure, and the associated observing
practices confirm to high stan-
dards and that up-to-date instru-
ment records are maintained and
catalogued.

Ideally, it isrecommended that
shipstaking part in the project
should havethefollowing instru-
mentation and facilities:

 Accurate and well-exposed
thermometers with precision to
0.1°C;

* Sea surface temperature mea-
suring instrumentsfrom hull
contact sensors;

* Permanently-mounted, well-
exposed anemometersto 0.1 ms
1 precision;

e Precision marine barometersto
0.1 hPaprecision, preferably
connected to a static head; and

* Electroniclogbook facility, to
includetruewind computation,
QC checks and updated encod-
ing in the revised code forms
required by the project.

Itisrecognized, however, that
common instrumentationisunlikely
to be achieved. For instance, UK
observing shipstraditionally



estimate the wind speed and
direction from the sea state and
are not provided with calibrated
anemometers.

Regular checks upon the service-
ability and calibration of instru-
ments by Port Met. Officers will
be essential to the project, e.g.,
calibration of temperature sensors
can be performed using a water
bath, and it ispossibleto calibrate
some types of wind speed sensor
by mechanically rotating the

propeller.

Inter-comparison of instrumentsis
adifficult and time-consuming
task; it ispossible to compare
typical samples of each type or
source of manufacture, but often
variations between members of
the same type are greater than
between different instruments.
This problem will be addressed by
inter-comparison of the observa-
tions of the VOS climate subset
with large-scale model fields, or
with neighbouring shipsat sea. At
alater stage in the project devel-
opment, it is expected that consid-
eration will begivento enhancing
or upgrading participating ship
instrumentation as necessary, in
line with VSOP —NA recommen-
dations.

M etadata

To achieve the accuracy required
by the project, it will be essential to
have comprehensiveinformation
about the type and location of
meteorological instruments. This
will includeinformation of the date
of any changes to instruments and
details of their exposures sup-

ported by digital imagery. Details
of such ‘metadata’ will be stored
in amaster index of shipswhich
will be devel oped as a supplement
to, but separate from, the main
WMO ship catalogue (Interna-
tional List of Voluntary Observing
Ships WMO —No0.47.) The cata-
logue will be continuously updated
and made available through the
Data Assembly Centre. It will
contain details of theinstrument
locationsfor each shipinan
agreed format, together with
detail s of the results of inspections
performed by Port Met. Officers.

Port Met. Officer involvement

The Port Met. Officer networks of
participating countrieswill be
essential for the project’s success,
asclose liaison with ships mas-
ters, observing officers and ship
ownerswill be needed. PMOswill,
inthefirstinstance, visit individual
shipsto explain the project to
observers and to assess their likely
commitment to the project. They
will also record details of the
exposure of the observing instru-
ments, noting any permanent
structural features which might
affect the observation, e.g., water
outfalls, airflow obstructions, air-
conditioning vents, etc., and the
relevant ship specifications. In
addition to detailed written descrip-
tions, thelocation of instruments
will be marked on simple arrange-
ment drawings and supported by
photographsin digital format.

Final selection of shipswill take
note of existing instrumentation
and exposure, past performance,
and the general impression gained
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by the Port Met. Officers. Diffi-
cultiesmay arise whereashipis
well equipped for one parameter
but not another, e.g., no anemom-
eter, but mounting a hull sensor for
sea-surface temperature. The
value of the ship’scontribution will
be assessed in terms of the
importance of the parameters
which are acceptable.

Theinformation obtained by
PMOs for selected shipswill be
forwarded to the Data Assembly
Centrefor compilation of the
metadata catal ogue. PM Os will
also explain the use of new coding
reguirements and new logbooks
(electronic or hard copy) being
developed for the project. Later
visitswill be needed to check that
instrument exposure has not
changed and to discuss any
problems with observers. These
observer ‘ contact’ visitswill be
extremely important in maintaining
the interest of the observers and
the impetus of the project.

Ship survey and inspection forms

Special ship recruitment and
inspection report forms are being
designed for the project and will be
made availablein French, Russian
and Spanish versions. The forms,
together with associated instruc-
tions, will be downloadablefrom
the new project Web site and will
be suitable for usein both hard
copy and electronic format.

Immediately following recruitment
to the project, Port Met. Officers
will completetheinitial ship survey
report form. Each recruiting
country’s PMOswill conduct
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follow-up ship inspection visits
when project shipsarevisiting
their home ports, asfar as possible
on aquarterly basis (the current
UK practice). Some ships not on
regular trades may also need to be
inspected by their participating (i.e.
non-recruiting) countries, and care
will be needed to ensure thereis
no duplication of inspections. In
order to establish acomplete
metadata and inspection history for
each ship, the completed inspec-
tion reportswill be submitted to the
DAC viae-mail.

Observation codes

To ensure that the project provides
timely and completeinformation
and that no reports from participat-
ing shipsarelost, datawill be
submitted in both real timeand
delayed mode. Although real time
observationswill continueto be
transmitted in the Ships' Interna-
tional Meteorological Code (FM13
—X1), the delayed mode observa-
tionswill be augmented by addi-
tional code groups. These extra
codes are essential to the success
of the project and comprise details
specific to each ship. (Refer to
Ship Parameters chart).

T

Originally, theintention had been to
require these additional code
groupsin both real time and
delayed mode. However, proposals
to modify the ship code were not
supported by WMO because of
their long-term ambition to phase
out the use of such alphanumeric
codes in favour of new table-
driven codes (e.g. BUFR? and
CREX® codes).

Recognizing that it would be
impractical to re-train observersto
use complex new code formsin
time for the start of the project, it
was decided that the additional
code groups were not absolutely
essential inreal time, provided that
the expected delay in the non-real
time data delivery did not exceed 6
—12 months.

To enable theinternational ex-
change of the extended observa-
tion reportsin delayed mode, a
revised version of the International
Maritime Meteorological Tape
Code (IMMT) has also been
developed for the project.

Paper and electronic logbooks

Observations will be recorded for
delayed mode submission using

Ship parameters

Cosde | 3 natantameous ship’s speed In knats at time of observation
Coe 2 DD Ship's heading in tens of degrees tue
Code 3 LL
load line
Codle 4 hh
Wind
Condie 5 i
Codie & oo

Mamdmurn height in metres of deck carge above summer maxdimum

Departure of summer maximum load line from actual sea bevel (m)

Relathee speed inkmnots o m 57 (in conformity with wind code indicaton
Relative wind direction in tens of degrees (00 o 36) off the bow,
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either hard copy or electronic
logbooks. In order to collect and
processthe additional delayed
mode observation datain hard
copy format it will be necessary to
either implement new logbooks (or
logsheets), or to modify existing
ones. Similarly, new versions of
electronic logbook software
programs (e.g. TurboWin, SEAS
2000 etc.) are being developed to
incorporate the additional delayed
mode data. The logbooks (or
logsheets) will need to be collected
on aregular basis by Port
Met.Officers, who will also
download the electroniclog files.

The use of software programs
such as TurboWinwill greatly
simplify the collection of delayed
mode data required by the project,
asthey will electronically record
the observationsin the revised
IMMT format at source. This
avoids the need for observationsto
be manually digitised following
receipt at participating national
meteorological services, whichis
presently the case for paper
logbooks. For that reason, itis
hoped to equip the majority of UK
ships participating in the project
with such software, either loaded
into dedicated ‘ notebook’ comput-
ersor, if acceptable, loaded into
one of the ships' computers.

Data Transmission

Observational and instrumentation
data submitted by project shipswill
be subjected to various procedures
and relayed viaa number of
centres before it eventually
reaches the Data Assembly
Center. A simplified flow diagram
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showing the datawill beroutedis
giveninFigure3.

The national meteorological
services participating in the project
will apply minimum QC proce-
duresto the digitised observations
intherevised IMMT format. The
digital datasetswill then be
forwarded to the two Global
Collecting Centres (GCCs) for the
WMO Marine Climatological
Summaries Scheme (located in
Hamburg in Germany and in
Bracknell in the UK). The GCCs
will thereafter apply their normal
QC and related procedures and
forward the data to the Data
Assembly Centrein IMMT format
(using an appropriate medium, or
viathe Internet) with aminimum
delay.

The Met Office, in its capacity as
the RTMC, will also transfer
datasets of the real time reports
and associated model field values
to the Data Assembly Centre. As
thisdatawill betransmittedin
BUFR code (which is now re-
garded as the preferred standard
for theinternational distribution of
weather data) decoding software
will be needed in order that the
DAC can merge the received red
time and delayed mode reports and
compile acomplete project data
set.

Project promotion literature
and logo

Draft literature to promote the
project, and an associated logo for
the project have been developed.
Thelogo will, in due course,
appear on aplague that will be
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Figure 3 - Simplified flow diagram showing the
routeing of datafor theVOSClimateProject.

presented to participating ships.
The promotional literaturewill
includeasmall explanatory
brochure that will be made
availableto participating shipping
companiesand officers, and will
beavailablein multi-lingual
format. Asthe project unfolds,
observerswill inevitably have
questions about why the additional
observations are needed and
about how they will be used. The

brochure will therefore address
these points, and a copy of the
brochure isincluded at the end of
thisarticle.

Project Web Site

The primary means of information
exchange for the project will be
via a dedicated Web site which
will be both devel oped and main-
tained by the DAC, with contribu-
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tions to be made by both partici-

pants and users. Information to be

made available through the Web

sitewill include:

» metadata catalogue of partici-
pating ships;

* regular project update reports,

* monitoring and dataapplication
results;

* project newsletter for partici-
pating ships;

e data catalogues,

* linksto other relevant Web
sites;

» project focal pointsand other
relevant contact details;

* the project document and other
publications; and
 any other information relevant
to the project.
Access to the ship metadata
catalogue will beviathe ship
name, call sign or IMO number,
whichwill then alow selection of
any required subsets of ships
instruments, etc. This catalogue
will also allow accessto ship
status reports, with linksto the
observational dataand monitoring
reports.

The project data (observations,
metadata, real time monitoring
data and the additional observa-
tional data) will also have adirect
access through the Web site for
ftp download. Similarly, ship
survey and inspection forms
(including instructionsfor their
completion) will beavailablefrom
the Web site for download. Some
password protection to guard
against abuse and to safeguard
potentially sensitiveinformationis
anticipated.
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Project newsletter

A project newsletter isalso
considered to be an essential
component of the project, provid-
ing ameans of informing and
communicating with participating
ships as well as among meteoro-
logical services, data centres,
users and other participants. Itis
hoped that it will help to maintain
interest and enthusiasm among
observers, regularly informing
them of the status of the project in
general, and of their own specific
contributions.

The newsletter will contain
information, reports and statistics
on participating shipstogether with
information drawn from all partici-
pants, including the Port Met.
Officers, participating ship opera-
tors, the RTMC, the DAC and the
ships' crews themselves whenever
possible. It will beissued biannu-
ally and edited by the WMO
Secretariat. It will be made
available on the project Web sitein
asuitable format to allow down-
loading by participating operators
for printing and distribution to
ships.

The future benefits

The potential benefits of the
project are clear. For the shipping
industry, it will encouragethe
development of new marine
meteorological systems, whichwill
result in improved marine weather
forecasts and real time weather
information for operational pur-
poses. Moreover, theimproved
quality of ship observational data
will help usto better understand
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the large-scale weather changes
associated with climate change.

The success of this ambitious
project will therefore depend
upon the closeinvolvement and
co-operation of the national
meteorological services, the Port
Met. Officer networks and, of
course, the ships' voluntary
observers. It will require careful
management if it isto achieve the
aim of developinginto along-
term, operational programme. .i.
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of the Marine Observer.
Permission to re-print this
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VOS Climate Project

Why do we want the VOS
Climate (VOSClim) Project?

l e maln puipose of the Velumnaey

Observing Ship (VOS] Climate (YOSCimi
Project = to provide a high quality ==t c
marine merssfologecal abservalions and
detailed Inlormation on how the data wiers
abtained . Such obsermations are of great
vl Lo operational marine lorecasting
Furthermore. climate stisdies mely on the
imcreased acouracy of good obserations
limate moisels. Bettar ground truth

lor checking satellite obsortions, and 2

Improved

micre sicurate high-auality marine datatel
will be possible with the cooperation of
Imtermational ship pasticipant

For the VOSCTHm Projed we die asking
port meteorological offioers to collect extra
Information about the seleded VOS5 Why do
we wanl that inforrmation™ What will it be
wsed for? Here are answers to some ol the

QueETRONG WU may have

As a ship’s officer how will it
change the way | fake
observilions?

Q:

A:
oghook or coding systerm (e.g
wora will be idued with an upireded sersion
1 woei 1910 En besgbooiks you sl be ashed i
repot the relative wind sprad, direction and
spesc] and head al the ime of [he
obseration. In returm, you will benelit frsm
enhanced support from the port

all 1 you use an olectamnic
Tuerbamwin i

Hardly a8

Fig's

mltale

re ancul Ehe varkes ways imn

metesrodogcal alficers and pou will be
IO eI ImS
which your obserrations are used

Q: What do Hou mean whdn goi
say Uhe ships observations will be
used to stiwdy the dimate?

A:

ol hieat betweeen the

Tl irEmslel

wean and the

stmosphere for an average month o
In the

and the blue colours [fop mapl show that the

The imek on [he Fhghl shows

Hnuary

AT TR !'ll_-:|||'\-|:FI--I-' IT 15 Wiy

poean s loosing arge amounls of hesl o the
il mosp here — especially over the Gulk
Shreapm and the Kuroshijo

The boliom map & B O momth af Ry
Mow the northerm hamisphare oceans am
tering warmed and The cooling is Gocusting in
the sowthemn oorand whsne thi Sea e has
spiead out from Anarctica

We ool only draw thesse mppes becaise
of the millions al ohserdalion which have
teen taken by merchant ships in the past
Mrwadays we abitain in
sateliites and computer models, bat ship
data ae as important as ever In fach we need
heck tha
miodels andd calibeaie the =atellites, That |s

thio mim of the YOS5 m Progect. B er

T | % B0 | ship obsersallons i

obrmervitbsis really will make a dilferenes!

aapary dapiniBoirs i uoghangrog
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VOS Climate Project
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read too warm. For screens with good or
moderate exposure, the over-heating is
reasonably uniform and we can devise a
correction. The screens with bad exposure
read much too high — several degrees — and
there are big differences between different
soreens. We cannot correct these errors but it
is important that we know about them.

Q: Why is il important lo know the
method of sea surface
lemperalure determination?

A: The value of the sea surface temperature
|S5T) depends to some extent on how it is
measured, An increasing number of ships are
being fitted with thermometers that are
fastened to the inside skin of the hull (called
hull contact sensors), Provided that they are
kept in calibration, we believe that these
instruments give the most accurate SST

1.0y

- Night ...
0.8

=
o

anuay Aydeiboussan uw:ilueqma;

g

——
% -
Tatal cloud cover {oktas)/Heating from the Sun (W m-%)

aljua’y .'il..fdzrﬁmea:\g. unp:lmﬂq:nn.g

¥

values, The plot (below left| shows the average
difference between S5T values from engine
room intake (ERl) thermometers and those
from hull contact sensors (light blue line)

For both day and night, the ERI values are
warmer by about 0.3 to 0.4°C. Bucket readings
are close to, or slightly colder than, the hull
contact readings at night. However during
daytime, the bucket readings tend to become
warmer if the Sun is shining

Q: But what about satellites.
Nowadays don't they tell you
everything you need lo know?

A: NO! For example, for about 20 years
salellite data have been used to determine
the S5T over the globe, but when the Mount
Pinatubo volcano erupted in June 1991 large
quantities of ash were thrown high into the
atmosphere. This ash cloud circled the tropics
and caused the satellite sensors to report that
the tropical S5T was suddenly about 1°C
colder than usual but the ships and buoys
showed that really the 55T was about 0.5°C
warmer than usual! The graph (next page,
above right} shows that it took a whole year for
the satellite readings to return to the carrect
value. So satellite data are always checked
against ship and drifting buoy data and
corrected, as necessary, before they are used.

There are other problems with satellite
data, Salellites may nol measure storm lorce
winds correctly. Some instruments cannot see
through clouds or do not provide values close
to the sea surface

LvSHYIAIML
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Mount Pinalube erupts

Despite all the advances made in space
technology, we still need good data from
merchant ships!

Q: But how much does it all really
matter?

A: Very much! As an example. the graph
below shows the changes in global SST and
night-time marine alr temperature [NMAT)
since 1860, Compared to the period between
1960 to 1990, in earlier years both the air and
the sea were colder by a few tenths degree
centigrade. In more recent years, warmer ajr
and sea temperatures have been cbserved,
These changes, detected in the weather
reports from VOS, suggest that rapid global
warming is occurring perhaps due to changes
in the atmosphere caused by man. As a
result, many countries have agreed to limit
the release of gases like carbon dioxide into
the atmosphere Some countries have taken

x
o4 %
!
02
> 0
£
g-o.z ey

1960

1880 1900 1920 1840 1980 2000
Year

1.0 T
Ship and 5
i buny data Correcied satellile data
g B show real 55T after cheking against ships 7
—

(Faa1) yhing pue spiouday waiy padepy

55T difference from normal

-1.0 :
542 9 8 § 2
:l:; - -§1 Iﬁ 5 ] E
= L Mount Pinatubo
volcano erupts

measures which have a direct impact on the
everyday lives of their citizens — taxes en
power consumption for example. In other
countries, there remain doubts as to the
degree of warming. Alfter all, the changes are
relatively small and the graph could only be
plotted after making significant eorrections to
the data. To really understand these changes,
it is important that, in the future, we obtain
data of the highest accuracy — the VOSClim
Praject will help in this,

Remember, if the predictions are correct,
rising sea level could be catastrophic for
some sland Stales. Storms of increasing
frequency and strength would be associated
with high winds and mare frequent damaging
floods. Your observations will help us tell to
what extent this is already happening, In fact,
we urgently need to understand the climate
better. We need high quallty data. We are
asking you to help!

Q: | have been making marine

weather observations for many
years. Why are they particularly
important now?

A: We have described how the marine
weather observations from the past are
providing vital information on the world's
climate and have highlighted the present
increases in global temperatures. With
improving understanding of the weather
mere data from satellites, and improved
computer models to help in weather

Spring/Summer 2002 35



-4, VOS Climate Project

forecasting, there is now an emphasis on
obtaining ever higher quality measurements
over the ocean. The ships in the VOSClim
Project have been chosen as the ships which
we believe can provide the high quality
reports which we nead,

Q: Will the way we make weather
observations change in the
future?

A: Better instrumentation has already been
successfully tested on research ships and
prototype systems are being installed on a
few VOS. But these instruments are very
expensive. Once the VOSClim Project has
demonstrated the value of a chosen high
quality subset of the VOS, the possibility of
equipping them with advanced
instrumentation will be much higher

Q: So are there any direct benefits lo
the shipping industry?

A: The VOSClim Project will help in the
development of future marine meteorological
systems which are expected not only to
produce better marine weather forecasts, but
also to give ships much more comprehensive
real-time weather information for operational
purposes. By participating in the VOSClim
Project, the shipping industry will also be
helping mankind face one of its greatest
challenges — the large-scale weather changes
associated with changing climate.

Metearological
instrumenl on
resgareh ship

For more information:

Please ask your port
meteorological officer

or

visit the VOSClim Web site at

http://www.ncde.noaa gov/VOSClim. html.

anuay AydeiBourang uojdenog|rased wgoy

qouien) {opa) anuad Bubouuo ybnaig
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Attention Ship Owners, Ship Operators and

Navigation Officers

lan T Hunter
Manager, Marine Services
South African Weather Service

This satelliteimage (right) was
captured onboard EUMETSAT's
geostationary satellite
METEOSAT VII at 12h00 UTC
on Tuesday 07 May 2002.

The cloud mass centred
approximately 150 nautical miles
south-east of East London
represents a deep secondary
vortex which developed rapidly
overnight on the eastern Agulhas
Bank. The primary vortex is
clearly visiblefurther offshore
withitsfrontal band spirallingin
from the southern M ozambique
Channel.

Of al the numerical models
available to the South African
Weather Service, not one
accurately analysed the secondary
system. Asaresult, it was
expected that both winds and
waves would be under-forecast
off South Africa’s east coast. But
how to quantify this?

Fortunately the Sealand Voyager
(KHRK) providedinvaluable
observations at both 06 and 12h00
UTC as she journeyed southwards
off the Transkei coast. Her 06h00
observation (including a55-knot

southwesterly wind) helped
analysts to gauge the depth of the
new low. By 12h00 she was
estimating the wind wave
component at 10 m and the swell
at 9 m. (An abnormal wave
warning for the Agulhas Current
had been issued the previous day
and was still in force.)

Some comments and a heartfelt
plea:

* KHRK wasthe only ship
observation all day
between Durban and
Cape Town (a distance of
some 800 nm). Although
thisisamajor searoute,
this scarcity of ship
observations around the
Southern African coast is
by no meansunusual. In
terms of tanker traffic
alone, the Cape Sea
Route carries over 10%
of the world’s sea-borne
oil trade.

South African Weather Service

T L

e Land-based winds,
particularly around this
coast in winter are
notoriously non-
representative of
conditions offshore.

o Satellites are not the be
all andendall. Cloud
imagery is not always
easy to quantify, and
satellite-derived winds are
by no means always
available.

PLEASE - WE NEED YOUR
‘OBS’.

As can be seen from the above
example, VOS data can still have
amarked impact on the accuracy
of marine predictions— and thus
maritime safety. -i.
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Marine Weather Review
North Atlantic Area
September through December 2001

George P. Bancroft

Introduction strengthened, forcing low-pressure  lowsin the far southern MPC
systems moving off the U.S. East  waters. The others either moved

From September through Coast and the Maritimesto turn around the west and north sides of

November, low-pressure systems  north or even northwest toward the subtropical ridge and

tracked northeast from the Greenland and the Davis Strait. weakened, were absorbed by, or

Canadian Maritimestothevicinity became extratropical lows (those

of Greenland and Iceland before There was considerable tropical found outsidethetropics, typically

turning east. With the exception of  cycloneactivity during thefirst associated with fronts).

late September and early October,  three months, with eight named

high pressure of varying strength systems either moving into or Tropical Activity

was present off the coast of forming in MPC’ s waters north of

western Europe. By early 31°N. and west of 35°N. Three of Hurricane Erin: Erin, the first

December the high pressure these were of subtropical origin, hurricane of the Atlantic season,

shifted to the British Isles and forming from cut-off occluded moved northwest into MPC’s

Figurel- GOES-8enhanced infrared satelliteimageof HurricaneErin valid 1515 UT C September 10,
2001. Colder, higher cloud topssuch asin thecentral dense overcast and spiral cloud bandsaround the
center or “eye” of Erin appear near 35°N 65°W.
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waters just east of Bermuda on
the morning of September 9 and
attained a peak intensity with
maximum sustained winds of 105
kt with guststo 130 kt near
33.3°N. 63.3°W. at 0000 UTC
September 10. Erin was the
strongest tropical cyclone to affect
MPC’ s waters during this season.
Figure 1 is an enhanced infrared
satelliteimage of Erin, still near
maximum strength about 15 hours
later, with awell-defined “ eye.”
Erin subsequently turned northeast
and weakened before re-
intensifying asan extratropical
storm by 0000 UTC September 16
(Figure 2). As the center passed
to the west, the seas at Buoy
44141 (42°N. 56°W.) jJumped from
3.5 meters (11 ft) to 9.5 meters
(31 ft) during the 10-hour period
ending at 1000 UTC September
14. The maximum wind reported
by a ship was a southwest wind of
45 kt from the SealL and Pride
(WDA3673) near 36°N. 61°W. at
0000 UTC September 13. Buoy
44140 (43.7°N. 51.8°W.) reported
a southwest wind of 35 kt with
6.5-m seas (22 ft) at 2100 UTC
September 14. The system is
shown at maximum intensity asan
extratropical stormin the second
part of Figure 2. The QuikScat
imagein Figure 3isvalid about 7.5
hourslater, indicating winds of 50
kt or higher south and southeast of
Cape Farewell, with even some 70
kt wind barbs. The storm
subsequently passed east of
Greenland and weakened on the
16th.

Hurricane Felix: Like Erin, Felix
moved into MPC’'s waters as a
hurricane, shownin Figure 2.

UnlikeErin, Felix peakedin
strength while south of 31°N., was
in aslow weakening trend, and
followed a more east-northeast
track whilein MPC’s area. The
center passed east of 35°W. by
0600 UTC September before
weakening to atropical storm near
35°N. 31°W. at 1200 UTC
September 17. At that time, the
ship C6PW 2 reported a northeast
wind of 35 kt and 7-m seas (23 ft)
near 38°N. 34°W. A high-
pressure ridge east and north of
the center halted further eastward
progress at that time. At 0600
UTC September 19 the system
weakened to a remnant low near
35°N. 31°W.

Hurricane Gabrielle: Figure
2,showsTropica Storm Gabrielle
moving on a northeast track
toward MPC'’s offshore waters.
At 0000 UTC September 16 the
Lykes Discoverer (WGXO)
near 32°N. 80°W. reported a
north wind of 50 kt and 8-m seas
(27 ft). The Discoverer was one
of several shipsreporting winds of
50 kt west and northwest of the
center through 1200 UTC
September 16. Frying Pan
Shoals (FPSN7) at 33.5°N.
77.5°W. reported a north wind of
45 kt at 1800 UTC September 15.
Winds reached 35 kt from the
northeast at Buoy 41004 (32.5°N.
79.1°W.), along with seasto 4.5
meters (15 ft) at 0600 UTC
September 16. Gabriellethen
intensified to a hurricane near
33°N. 71°W. at 0000 UTC
September 17 and devel oped
maximum sustai ned winds of 70 kt
with gusts to 85 kt near 35°N.
67°W. twelve hours later, before

- =, Marine Weather Review

beginning to weaken. Gabrielle
became an extratropical storm
near 43°N. 55°W. at 0600 UTC
September 19 with a976-mb
central pressure. The ship
MZGK?7 near 46°N. 42°W.
encountered south winds of 55 kt
eighteen hours later. The system
continued to move northeast and
re-intensified east of Labrador. By
September 22, it had weakened
east of Greenland and turned
southeast.

Hurricane Humberto:
Humberto entered MPC’s
forecast area near 31°N. 68°W. at
1200 UTC September 23 as a
strong tropical storm and became
ahurricane six hourslater while
continuing to move north at about
10 kt. The maximum strength was
reached at 1200 UTC September
26 near 41°N. 59°W., with
maximum sustained winds of 90 kt
and gusts to 110 kt. The system
then turned east and weakened to
an extratropical gale near 41°N.
42°W. at 0000 UTC September
28. At that time the ship PGBO
south of the center near 39°N.
40°W. reported southwest winds
of 35 kt and 5-m seas (17 ft).

Hurricane Karen: Karen began
as afrontal wave of low pressure
that underwent initial rapid
intensifcationinthe 24-hour period
ending at 0000 UTC October 12.
Figure 4 depicts the system as an
intense occluded cyclone, which,
after initial weakening, re-
intensifiedwhilelosingitsfrontal
structure. The Tropical Prediction
Center (TPC) classified it asa
subtropical storm (Figure4)
beforenamingit Tropical Storm
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Figure2- MPC North Atlantic surfaceanalysischartsvalid 1800 UT C September 14 and 0000 UT C September
16, 2001.

40 Mariners Weather Log



i
5

N
|'|'\-"b.I

i
7

i
!}

I

X

N""aigm“u:: :H;ﬂzg:: for Sep ‘IS I&!Dtg ﬁ %ﬂﬂ]lm:g

QUIKSCAT NRT HIRES Sep 16 13:05 GNT 2001 ascending
o

736

= tme Is right swath for over swathd
Indlcate possible raln contam

» Marine Weather Review

Figure3-High-resolution QukScat scatter ometer windsvalid at 0736 UT C September 16, 2001. The
resolution of thewind barbsis12.5km, versus25kminregular QuikScat imagery. Imageis
cour tesy of NOAA/NESDI SOfficeof Resear ch and Applications.

Karen at 1200 UTC October 13.
Figure5isaQuikScat imagevalid
about the time of the first analysis
in Figure 4, showing windsto 60 kt
on the backside of the system.
Figure6isasatelliteimagevalid
at 2215 UTC October 13 showing
Karen with indications of a central
areaor ring of convection around
an “eye.” Karen was upgraded to
a hurricane shortly before that
time. At 0600 UTC October 14
Karen reached peak intensity near

39°N. 64°W., with maximum
sustained winds of 70 kt and gusts
to 85 kt, before weakening to an
extratropical gale over the
Canadian Maritimes on October
15 and continuing to move north.

Tropical Storm Lorenzo:
Lorenzo moved northwest to a
position near 31°N. 46°W. at 1200
UTC October 30 before turning to
the north-northeast and was only a
minimal tropical stormwith

maximum sustained winds of 35 kt
and guststo 45 kt. Lorenzo then
became extratropical and merged
with an approaching cold front on
October 31.

Hurricane Noel: The
development of Noel wassimilar
to that of Karen. Low pressure
developed on a northeast to
southwest oriented front near
35°N. 43°W. early on November
1 and drifted southwest before
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Figure 4 - MPC North Atlantic surface analysis charts (Part 2) valid 0000 UTC and 1200
UTC Octaober 12, and 0000 UTC October 13 and 14, 2001. The time interval between
charts is 12 hours, except 24 hours between the third and fourth charts.
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turning northwest and intensifying
to an occluded storm analyzed
with 984-mb central pressure near
34°N. 50°W. at 1800 UTC
November 3. The system then

ship Tellus (WRYG) near 37°N.
50°W. at 1400 UTC November 5,
TPC upgraded the system to
Hurricane Noel ina 1600 UTC
November 5 advisory. Six hours

Marine Weather Review

Canadian Maritimes. Thefirst
analysisin Figure 9 hasthe
remains of Noel near 47°N.
47°W., where they are about to be
absorbed.

drifted north and weakened to a later the ship ELRT2 near 36°N.

gale at 1200 UTC November 4 48°W. encountered southwest Hurricane Olga: Like Karen and
(Figure7), beforere-intensifying  winds of 35 kt and 8-m seas (27 Noel, Olgaformed from alow on
and developingtropical ft). The system weakened to a afront, this time south of MPC’s

characteristics such as persistent
convective clouds near the center
(Figure 8). Based on areport of a
southwest wind of 65 kt from the

tropical storm near 40°N. 50°W.
at 0000 UTC November 6 before
merginginto adeveloping
extratropical storm over the

GUIRSCAT NRT Winda Oct 12 O1:18 GMT 2001 descanding x

E 10 16 20 25 30 35 40 44

waters, whichinitially devel oped
into an occluded cut-off low. This
system subsequently lost itsfrontal
structure as it drifted into MPC’ s

oy

[ = &
Sy e

Mote: 1) Times as

m:}muurapuamma swath
bufter bs Oct 12 01218 2000 =22 hrs 4

— Uma 1 right swoth for cvariapping swaths
arba netlon
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Figure5- QuikScat satellite-sensed scatter ometer windsvalid about 0000 UTC October 12. Imageis
courtesy of NOAA/NESDI SOfficeof Research and Applications.
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Figure7-MPC North Atlantic surfaceanalysischarts(Part 2) valid 1200 UT C November 4 and 5, 2001.

waters late on November 24 and
continued to intensify, with TPC
classifying it asasubtropical
storm (Figure 10). With astrong
high-pressure ridge to the north, a
large area of gale to storm force
northeast winds devel oped north
and west of the center. Severa
gale-force reports are plotted in
Figure 10. The highest wind
reported by a ship was a north
wind of 55 kt, along with 10-m
seas (33 ft) from the Liberty Sun
(WCOB) near 31°N. 56°W. at
1800 UTC November 25. The
storm continued to intensify during
the next two days while remaining
nearly stationary, with TPC
upgrading it to Hurricane Olga
near 31.5°N. 56°W. at 2100 UTC
November 26. Theintensity
peaked late on the 271" when
maximum sustai ned winds reached
80 kt with guststo 100 kt. The

500-mbanalysisinFigure11, with
the same valid time as Figure 10,
shows this system nearly vertically
stacked. A 500-mb ridgebuilding
to the north eventually forced
Olgato move southwest and
weaken. By early on the 29" Olga
weakened to atropical storm
south of MPC’s area.

Other Significant Events of the
Period

Western Atlantic/Canadian
Maritimes Storm of 7-8
November: Referring again to
Figure 9, the 960-mb storm shown
in the second analysis formed
from the merger of the low over
Nova Scotia with the secondary
system at 39°N. 58°W., the
remains of Tropical Storm Noel
and the storm center near 30°N.
63°W. which was formerly

Hurricane Michelle. At 0600 UTC
November 7 the ship ELRT2
near 36°N. 57°W. reported a
south wind of 60 kt. The Atlantic
Cartier (C6M $4) encountered
southeast winds of 60 kt near
46°N. 49°W. at 1800 UTC
November 7. The buoy 44140
(43.8°N. 51.7°W.) at that time
reported 7.5-m seas (25 ft). The
Sea-Land Developer (KHRH)
reported seas to 9.5 meters (31 ft)
along with 35-kt southwest winds,
also at that same time. This was
the strongest storm in terms of
central pressure in the western
North Atlantic during thisfour-
month period. The system
subsequently moved north-
northeast and weakened, before
re-intensifying while passing east
of Greenland by November 10.
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Figure10- MPC North Atlantic surfaceanalysischart (Part 2) valid 1200 UT C November 25, 2001.
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MARIME PREDICTIONM CENTER
300 _MB ANALYSIS

VALID: 12 UTC 25 NOV 2001
FCSTR: HILLS

Figure1l- MPC 500-mb analysisvalid 1200 UT C November 25, 2001. Short-wavetroughsaredepicted as

broken line segments.

North Atlantic Storm of 9-14
December: This storm is
depicted in its most rapid phase of
development in Figure12. The
central pressure dropped 24 mb,
t0 979 mb, in the 24-hour period
ending at 1800 UTC December
10. Thisdevelopment certainly
qualifiesasameteorological
“bomb.” At 1200 UTC December
10 the ship ELVGY7 re