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From the Editor

John Wasserman

Greetings shipmates and friends!

I have just returned from a quick visit from with my family in Chicago
and realized that by the time you read this 2011 will be half over. It’s
always great to return and look at the observation numbers for the year
and see them growing. I want to thank all of our hard working ships that
continue to provide observation data to the National Weather Service.
Your continued support dedication to the VOS program is an immense
help to the marine forecasters who are providing the US and the world
with the best possible forecast products.

I usually take the opportunity in this missive to tell of new personnel
and changes in the program, I am happy to report that there are no major
changes since last issue, I am hoping that this is a good sign!

You may have noticed in this and the April issue of the Mariners
Weather Log the lack of ship awards. This is not an indication of
poor performance by the VOS ships. On the contrary as mentioned
previously, the observation counts have never been better. There was
a slight delay in getting the awards, however [ am happy to report they
will be “on the streets” before the next issue.

One last note before I sign off. I may have mentioned in past issues
that we are currently working on a new version of SEAS (9.0) we are
still going through some testing on this to ensure we provide you with
the best possible product. The new version will have a different look
and feel but we are confident you will be happy with the software we
provide.

That’s all for now folks! Please enjoy!

John

ON THE COVER:

June Storm, lightning strike
over coal & limestone storage
at Reiss Coal Company’s

Duluth Dock.
Photo Courtesy of Barb Fuller
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Dangerous Rip Currents On Beaches

By: Dr. C.-S. Wu, Coastal Wave Specialist, National Weather Service, cs.wu@noaa.gov

B. Chris Brewster, President, United States Lifesaving Association, president@usla.org

Rip currents are a significant hazard at
surf beaches. They run away from shore
and can easily pull swimmers from
shallow water away from shore. The
United States Lifesaving Association
(USLA) reports that rip currents are the
primary source of distress in over 80%
of swimmer rescues beaches where
surf is present (e.g. ocean beaches and
the Great Lakes). Rip currents are
particularly powerful in larger surf
conditions created by swells produced
by distant storms, when there is little
wind in the local beach environment.
United States Lifesaving Association
estimates that over 100 deaths can be
attributed to rip currents in the United
States in a typical year.

Originally called riptides, rip currents
were first reported in the US media
in the early 20th century. On May 5,
1918, at Ocean Beach, in San Diego,
rip currents pulled many bathers
off their feet and 13 men, including
soldiers on leave, were swept offshore
to their deaths. As a response, the
City of San Diego appointed three
municipal lifeguards. Notably, the
ocean conditions and hazards in 1918
and today are essentially the same, but
beach attendance is greatly increased
(estimated at+18 million annually in San
Diego beaches). Clearly, the number
of drowning deaths could therefore be
much greater without the presence of
lifeguards. Similar circumstances exist
elsewhere in the US.

Rip current deaths were been reported
by local offices of National Weather
Service as early as the 1960s, but
Lushine (1991) first demonstrated that
annual rip current drowning deaths
are greater than from any other natural
hazards in Florida. Gensini and Ashley
(2009) examined records of rip fatalities
from the National Storm Center for

the entire U.S. coasts. While it is
not comprehensive in nature, the top
two states having higher rip current
fatalities in the U.S. are Florida and
California States.

Rip currents can turn a pleasant beach
tour into a perilous trip. For example,
in Panama City Beach, Florida on the
25t of July, 2008, a father attempted to
save his son caught in a rip current, but
both died. On June 5, 2005, two high
school teens were missing separately on
New Jersey and Long Island Beaches,
just after their high school graduation
examination. Two boys lost their lives
in a swimming class at Indiana Dunes
State Park Beach on Lake Michigan on
August 4,2008. And on June 29, 2009
a single mother tried to rescue her two
daughters at Montara Beach (south of
San Francisco), but the mother died and
only one daughter survived. Tragedies
of this sort are reported around the USA
every year.

Lifeguards at surf beaches are skilled
in identifying the subtle clues that
indicated the rip currents, since they
are the primary cause of distress and
rescues to which lifeguards respond.
Predicting the likelihood that rip
currents will occur on the day has
proven more challenging. Scientific
studies of rip currents and operational
tools are needed to reliably forecast rip
current severity so that the public can
be informed and rip current drowning
can be minimized.

Spotting a rip current
— A first step

There are some common signs to look
out for to identify rip currents:

1. Seawater in brownish color or
covered by white foam moving
offshore;

2. isolated patches of water moving
offshore or alongshore;

3. abreak in the line of breaking waves
where the waves are calm.

Rip currents take on many forms and
are subject to many different influences,
but always involve water moving away
from shore in a concentrated manner. A
schematic diagram is shown, but no two
rip currents are identical. More pictures
of rip currents are on the NOAA web
page http://www.ripcurrents.noaa.gov

Breakers

Feeder

Breakers

Figure 1: Rip currents on a sandy
beach

Early surf zone research was conducted
by Bascom and Isaacs of the University
of California from 1945 to 1950. They
conducted the “Waves” project using
an amphibious truck, in the waters off
Carmel, CA. They noted that when
higher-than averaged waves would
break in fast succession, they would
raise the water level inside a bar, and
a patch of water would rush back in a
narrow channel.



Rip classification
and Operation

Scientists and ocean engineers classified
rips into various categories. The United
States Lifesaving Association Manual
(Brewster, 1995) defines four types of
rip currents classified by lifeguards
observing the sea surface on beaches:

Fixed Rip Currents —on sandy beaches
as in Figure 1. A fixed rip may lie in
a given spot for hours, days or months.
It is characterized as “wave piling
up” between the shore and offshore
sandbars.

Permanent Rip Currents — these rips are
present year round at a coastline with
headland or jetty or a rock as illustrated
in Figure 2.

Flash Rip Currents — or transient rips,
often present during the low tides.

Traveling Rip Currents — these rips
migrate along the beach and usually
occur by long periods of strong swells.
They can pull a large number of
swimmers to half mile offshore.

A review of rip currents fundamental
is summarized as training material
for marine forecasters at http:/deved.
meted.ucar.edu/marine/ripcurrents/
NSF.

Beaches are an economic driver for
coastal communities, attracting tourists
and providing jobs. To help ensure that
they can be safely enjoyed, in addition
to providing lifeguards, it is valuable
to provide sufficient information about
risk levels that can be anticipated. In
an effort to classify the likelihood and
intensity of rip currents, the National
Weather Service presently applies
a Rip Current Outlook based on
specific factors in three tiers: LOW,
MODERATE and STRONG as seen
on the NOAA web site. The threshold
of each level can vary at different
sites, since local human acclimation
to conditions varies. The reliability of
this product is evolving, in part utilizing

B

Figure 2: Rip currents taken by Huntington Marine Safety Division, California.

observations of lifeguards and back-
testing the prediction to the outcome.

The greatest number of rescues from
rip currents by lifeguards in the USA
(+40,000/yr) is reported in Southern
California. This may be due to a
combination of consistently strong
Pacific Ocean swells, causing strong
rip currents, combined with high
year-round beach attendance. Fewer,
but consistent rip current rescues are
reported along the coasts of the Atlantic
Ocean and Gulf of Mexico.

Rips can be more prevalent and in
some cases more intense during
certain times of the year. On Southern
California coasts, spring to summer
is the most hazardous time when the
prevailing swell changes directions
from northerly to southerly and causes
holes and channels that foster rip
current formation. In Wu et al. (2011)
rip current characteristics are given, and
a lifeguard based series of observations
are conducted with collaboration
with local Weather Forecast Office to
monitor daily surf and rip currents on
beaches.

Tools for Prediction
of Rip Currents and
Data needed

Rip currents can occur under various
marine weather conditions. A product
of the National Weather Service is to
issue Surf Zone Forecasts, in an effort to
identify the risk level when rip currents
are likely to be high and pose a threat
to beachgoers. To ensure reliability in
forecasting the threat of rip currents,
there is a need to develop a roadmap
as was done in wind wave forecasting:
field observations direct theoretical
analysis and then empirical formula is
derived to apply to the field with proper
tuning parameters.

In the beach reports, we have noted
that the rescues activities can increase
with when strong rip currents occur at
lower tide levels. This suggests that rip
current intensity may be influenced,
in part, by tides. Observations also
indicate strong correlation between
rip current strength and incoming surf
heights. Along the southeast coast of
Florida, where seasonal surface winds
create local wind waves, rip currents
and alongshore currents are observed
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at wind speeds higher than 10-15 kts
for 3-5 hours. Rip currents can occur
under various marine weather and
geophysical conditions.

Although the incoming waves may
come from hundreds or thousands of
miles away, rip currents are considered
to be determined by local parameters,
which includes: water waves near
shore, coastal water levels, coastline

orientation variations, beach bottom
condition, and promontories (both
natural and human made). Local winds
can affect waves at different time/
spatial scales. A brief introduction of
some tools is given below:

Tools

Data Used

Output Product

1. Marine weather charting
2. Empirical worksheet

3. Diagnostic analysis

4. Regression formula

5. Computer modeling

Surface wind system

Wind, swells, rescue record
Waves, beach sands and tides
Wind, waves and tides

Coastal waves on a beach basin

** Personal communication and see papers in http:/www.ripcurrents.fiu.edu

Potential of rip occurrence
Rip risk factors (Ref. 3)

Rip risk scale (Ref. 4)

Rip currents threat level (**)
Entire current field (Ref. 5)

Method (1) reads the synoptic-scale
winds and gives hints where rip currents
might be occurring where the winds are
on-shore toward coasts. Methods (2),
(3), (4) make use of NDBC wave buoy
data at different water depths or output
data of wind wave models. Tide levels
can be obtained from tide prediction
or tide gauge observation. The beach
properties include beach slope and
beach sand size. Thus, the rip risk
formula developed is expected site-
specific for different beaches, except
for the full scale numerical model. &

Summary

In this note, dangerous rip currents
on beaches are introduced. Recent
efforts by the National Weather Service
in partnership with the United States
Lifesaving Association have greatly
promoted the public awareness of the
threat of rip hazards in the U.S. Local
marine forecasters now have access to
various online information to better
understand rip current causes and to
offer community outreach activities.
Rip hazards need multiple efforts to
mitigate its effect. Surf height appears
to be the key variable, but there are
many other marine influences.

Forecasting skill is in advancing as
more and more remote sensing field
data and numerical techniques are
developed. At the 1** Symposium on
Rip Current held in Miami in February
2010, scientists and engineers offered
practical tools and empirical worksheets
for use. Further research to better
understand and predict rip currents is
needed in the interest of reducing death
and injury from this natural hazard.
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Shipwreck: Fury

By Skip Gillam
Vinland, Ontario, Canada

Fury

The Fury had a short operating career
under this name. The ship stranded
at Barachois Point, off Wedge Island,
100 miles east of Halifax, Nova Scotia,
on December 1, 1964. The vessel had
recently been sold and was traveling in
ballast on its delivery voyage.

The vessel had encountered a late fall
storm while en route from Quebec City
to Halifax and apparently had some
steering problems. The Captain elected
to go to anchor but the anchors failed
to hold and the 20 year old ship drifted
aground.

Fury had been built at Hamburg,
Germany, and launched on December
14, 1944. It entered service under
German registry as Weserwehr on
February 15, 1945. The 301 foot
(overall) long by 44 foot wide vessel
was designed to work on behalf of Nazi

Germany in World War Two but was
soon captured by British forces.

The steam powered freighter was
registered at 1,942 gross tons and was
equipped with a Lentz engine and two
water tube boilers.

Weserwehr was renamed Empire
Gangway by the Allies and operated for
the British Ministry of War Transport
until 1950. It came to Canada that
year for the Clarke Transportation
Company.

Renamed NOVAPORT, it operated
between Montreal and Newfoundland.
It was now registered in Canada at
2,858 gross tons and able to carry
3,475 tons of cargo. Eastbound, the
ship handled a variety of freight but
on the return leg, it often loaded
fluorspar at a Newfoundland port for

Port Alfred, Quebec, on the beautiful
Saguenay River. It frequently took
two days to load the cargo and another
two to discharge. During the winter of
1960-1961, the ship saw some service
between Halifax and St. John’s.

Following a sale to Tiaunfo Cia.
Navigation in 1964, the vessel was re-
registered in Liberia for further deep
sea service. It was on the delivery
voyage, with a Greek crew, when it
got into trouble. All on board reached
shore safely.

Over the years, an estimated 500 tons of
fuel has been burned off to protect the
environment. The remains of Fury are
still somewhat intact and visible. The
hull is shown on June 21, 2010, from a
photo by Hubert Hall. &
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Mean Circulation Highlights and

Climate Anomalies
January through April 2011

By Anthony Artusa, Meteorologist, Climate Operations Branch,
Climate Prediction Center NCEP/NWS/NOAA

All anomalies reflect departures from
the 1981-2010 base period.

January-February 2011

The 500 hPa circulation pattern over
the Northern Hemisphere during
January featured above average
heights in the polar region and the
eastern Pacific, and primarily below
average heights in the middle latitudes
(Figure 1). The sea level pressure (SLP)
pattern largely mirrored the 500 hPa
pattern, and to a significant degree
projects onto a negative North Atlantic
Oscillation (NAO)(Figure 2).

The mid-tropospheric circulation pattern
during February 2011 featured above
average heights across the high latitudes
of the North Pacific and portions of
the polar region, and below average
heights extending from western North
America to central Asia (Figure 3.) The
SLP map again largely mirrored the
mid tropospheric pattern, and projected
strongly onto the negative phase of
the Pacific North America (PNA)
teleconnection pattern. It is notable that
for the first month since September 2009,
the monthly 500 hPa circulation did not
project strongly onto the negative phase
of the NAO (Figure 4).

Of special significance was a historic
winter storm that developed over the
southern Great Plains and tracked
northeastward into the central and eastern
Great Lakes region, between January 31st
and February 2nd. This powerful storm
brought up to 61 cm of snow, blizzard or
near blizzard conditions, wind gusts as
high as 50 kts, and ice accumulations of
2.5 c¢m to areas along its path. Chicago

O’Hare Airport reported nearly 54 cm of
snow with this storm, making it the third
highest snowfall accumulation on record
(Reference 1).

The Tropics

Negative sea surface temperature (SST)
anomalies continued across the equatorial
Pacific Ocean during January, with
some weakening in the La Nina during
February 2011. The latest monthly SST
indices for the Nino 3.4 region were -1.7C
and -1.3C, respectively. The oceanic
thermocline, measured by the depth of the
20C isotherm, was shallower than average
across the central and eastern equatorial
Pacific. Atmospheric convection was
enhanced over Indonesia, and suppressed
across the western and central equatorial
Pacific. Equatorial low level easterly trade
winds remained stronger than average
over the western and central Pacific.
Collectively, the atmospheric and oceanic
anomalies signal a slowly weakening La
Nina.

March-April 2011

The 500 hPa circulation pattern during
March 2011 featured above average
heights over the central North Pacific,
Alaska, the southern United States, and
northern Europe, and below average
heights over the western North Pacific, the
Gulf of Alaska, the southeastern North
Atlantic, and the polar region (Figure 5).
The sea level pressure and anomaly map
(Figure 6) records well below average
SLP over much of the polar region and
Siberia.

The month of April was characterized by
above average heights across the southern
United States, Europe, and Siberia, and

below average heights extending from
Canada to Greenland, over western
Russia, and across the western North
Pacific (Figure 7). This pattern projected
strongly onto several main teleconnection
patterns, including the positive phase of
the NAO, and the negative phases of the
West Pacific and PNA patterns. The SLP
and anomaly field (Figure 8) was largely
dominated by well below average SLP
over the polar region.

Of particular significance was a major
severe weather outbreak from the deep
South northeastward into the interior mid
Atlantic and Northeast U.S., during April
27-28 (Reference 2). Pending further
assessment, this event may very well
exceed the April 1974 event, both in terms
of the number of tornadoes that occurred,
and the number of tornadoes for any 24
hour period in U.S. history. Preliminary
reports collected by the Storm Prediction
Center in Oklahoma indicate at least 250
tornadoes, over 400 high wind reports
(50 kts or greater), and 200 instances of
severe hail (at least 2.5 cm in diameter).

Elsewhere, a major cyclonic storm moved
across the Bering Sea April 6-7, causing
high winds throughout the Aleutian Island
chain. The National Weather Service in
Anchorage estimated peak wind gusts of
80-95 kts in the village of False Pass, 80
kts at Cold Bay, and nearly 70 kts at Dutch
Harbor. At one point while traversing the
Bering Sea, the storm’s central pressure
bottomed out near 936 hPa (Reference
3).

The Tropics

La Nina continued to weaken during
March and April 2011 as the magnitude
of the negative SST anomalies continued
to decrease across much of the equatorial
Pacific Ocean. The latest monthly SST
indices for the Nino 3.4 region registered
-1.0C and -0.8C, respectively. The oceanic
thermocline (measured by the depth of
the 20C isotherm) became slightly deeper
than average across the eastern equatorial
Pacific. Deep cloudiness and thunderstorm
activity near the equator was enhanced
over Indonesia, and was suppressed over
the western and central equatorial Pacific.



Equatorial low level easterly trade winds
remained stronger than average over the
western and central Pacific. Collectively,
these atmospheric and oceanic anomalies
reflect a weakening La Nina. &
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Figures 1,3,5,7
Northern Hemisphere mean and
anomalous 500-hPa geopotential height
(CDAS/Reanalysis). Mean heights
are denoted by solid contours drawn
at an interval of 6 dam. Anomaly
contour interval is indicated by shading.
Anomalies are calculated as departures
from the 1981-2010 base period
monthly means.

Figures 2,4,6,8
Northern Hemisphere mean and
anomalous sea level pressure (CDAS/
Reanalysis). Mean values are denoted
by solid contours drawn at an interval
of 4 hPa. Anomaly contour interval is
indicated by shading. Anomalies are
calculated as departures from the 1981-
2010 base period monthly means.
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Marine Weather Review — North Atlantic Area
September through December 2010

Introduction

The period of September to December
2009 included a period of increasing
activity of extratropical cyclones as
late summer gave way to fall and then
early winter. From September to late
October cyclones traveled mainly in
a northeastward direction from the
U.S. East Coast or Atlantic Canada
through the northeast Atlantic, with
some of them originating over the
central waters. As winter approached
there was increasing high latitude
blocking high pressure forcing low
pressure centers to move erratically or
stall over the southern waters. There
were 10 cyclones producing hurricane
force winds during the four month
period based on hurricane force labels
appearing on six hourly OPC surface
analyses, concentrated in the months of
October and November. September and
December each had only one, with the
September event having tropical origins.
The author included three other cyclones
that likely were close to hurricane force,
with two in November. The maximum
frequency of hurricane force lows in the
North Atlantic has been found to occur
later, in January (Sienkiewicz and Von
Ahn, 2005). Two cyclones developed
central pressures below 950 hPa over
the central waters or near Great Britain,
with the lowest 946 hPa occurring in
early November.

This four month period includes the
peak of the Atlantic hurricane season
in early September. Hurricanes Earl
and Igor and Tropical Storms Fiona and
Julia affected OPC’s high seas area north
of 3IN during September, followed by
Hurricanes Otto and Shary in October.
Of'these, only Igor underwent transition
into an intense post tropical low. Other

By George P. Bancroft

Ocean Forecast Branch, Ocean Prediction Center, Camp Springs, MD
NOAA National Center for Environmental Prediction

tropical systems occurred during the
period but remained south of OPC’s
area.

Tropical Activity

Hurricane Earl: Earl entered OPC’s
waters south of Cape Hatteras as a major
hurricane on the morning of September
2 with maximum sustained winds of 120
kts with gusts to 145 kts, placing it in
Category 4 on the Saffir-Simpson scale
of 1 to 5 (highest). Figure I shows a
weakening Earl passing east of the Outer
Banks before it passed across Nova
Scotia and onshore over Nova Scotia as
a strong tropical storm with maximum
sustained winds of 60 kts with gusts
to 75 kts. The infrared satellite image
in Figure 2 shows the Category 4 Earl
entering OPC’s marine area with its
colder cloud tops computer enhanced,
revealing the central eye wall. The
second part of Figure I shows Earl still
a tropical storm but the text box issued
by NHC/TPC indicates Earl has become
post tropical (or extratropical) since it
is based on the advisory time, three
hours after map time. Earl subsequently
weakened to a gale over the Labrador
Sea where it stalled on the 6" before
weakening to sub gale strength on the
8. The remains of Earl then tracked
east then northeast across the Atlantic
and passed through the Norwegian Sea
late on the 11". Some notable ship and
buoy reports during passage of Earl are
listed in Table 1.

Tropical Storm Fiona: Fiona (Figure
1) approached OPC’s marine area as
a minimal tropical storm near 30N
66W on the afternoon of September
3 with maximum sustained winds 35
kts with gusts to 45 kts. The cyclone
then weakened to a remnant low the

following evening and dissipated the
next morning.

Hurricane Igor: Igor followed
Fiona into OPC’s high seas area on
the afternoon of September 19 with
maximum sustained winds of 70 kts
with gusts to 85 kts. Igor passed near
Bermuda where the airport reported
southeast winds of 59 kts with gusts to
81 kts at 0222 UTC on the 20" and a
pressure of 964 hPa at 0255 UTC on the
20™. Igor then more or less maintained
its intensity until extratropical transition
and beyond, when Igor reached the
Labrador Sea as a hurricane force low
( Figure 3). St. John’s Newfoundland
reported northwest winds of 50 kts with
gusts to 68 kts at 1800 UTC on the 21*
and a peak gust of 74 kts. Some notable
ship, buoy and oil platform observations
are listed in Table 2. At 2100 UTC
on the 21%, just before being declared
extratropical, Igor developed maximum
sustained winds of 70 kts with gusts to
90 kts and a lowest central pressure of
950 hPa. The ASCAT image in Figure
4 shows the wind retrievals around Igor
as it was passing near Newfoundland,
with numerous winds in the 50 to 60 kts
range. Table 2 reveals some higher winds
than indicated by ASCAT imagery.
Post tropical Igor then moved into the
northern Labrador Sea and maintained
hurricane force winds late on the 22"
before drifting east and weakening to
a gale on the 24" and then becoming
absorbed by an intensifying cyclone
passing to the east early on the 27™.

Tropical Storm Julia: Julia (Figure
3) entered OPC’s marine area near
31N 52W late on September 18 with
maximum sustained winds of 45 kts
with gusts to 55 kts and moved northeast
with a slow weakening trend, becoming
an extratropical gale near 35N 46W late



OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Veendam (PHEO) 35N 68W 04/0400 SW 45 6.5/21
Madeleine (VCRG) 47N 62W 05/0000 SW 45 12/39
Buoy 41001 347N 72.7TW 03/0900 S 51 G62 12/39

Peak gust 64
Buoy 41025 35N 75.4W 03/1100 NW 49 G60 6/20

03/0600 Maximum

03/0900 Peak gust 66 8.5/28

Buoy 44150 42 5N 64W 04/1300 SW 45 G64 10/33
04/1400 Maximum

13/43

Buoy 44137 42.2N 62 W 04/1500 SW 37 G49 8.5/28
04,/1800 Maximum
10.5/34

Buoy 44258 44 .5N 63.4W 04/1500 S 47 G66 6.5/21
04/1900 Maximum

10/33

Table 1. Selected ship and buoy observations taken during passage of Tropical Cyclone Earl.

OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Courage (WDC6907) 40N 51W 15/1000 SW 45
Undine (SHJC) 47N 46W 15/1800 SE 50
BATFR43 46N 57TW 16/0400 W 45
A8BZ6 57N 51W 17/0000 NW 40 6.7/22
Hibernia Platform (VEP717) 46.7N 48.7TW 15/1500 SE 70

(height 139 m)
GSF Grand Banks (YJUF7) 46.7N 48W 15/1800 SE 50

(height 82 m)
Terra Nova (VCXF) 46.4N 48.4W 15/1800 SE 45

(height 53 m)

Table 2. Selected ship, buoy and oil platform observations taken during passage of Hurricane Igor.

on the 20", The remains of Julia then
moved slowly around the subtropical
high during the next week before finally
dissipating near Bermuda on the 28",

Hurricane Otto: Otto, originally
a subtropical storm south of the area,
entered OPC’s high seas area near
56W on the morning of October 9 as a
Category 1 hurricane with maximum
sustained winds 65 kts with gusts to 80
kts. The cyclone tracked northeast ahead
of an approaching cold front and slowly
weakened, becoming a tropical storm on

the evening of the 9" and an extratropical
storm the next afternoon near 39N 39W.
Post tropical Otto weakened to a gale
force low shortly thereafter, reaching
43N 29W early on the 11" before turning
southeast and dissipating near the coast
of Morocco on the 16™.

Hurricane Shary: The last tropical
cyclone to affect OPC’s marine area
in 2010 crossed 31N near 65W on the
evening of October 29 as a tropical
storm with maximum sustained winds
60 kts with gusts to 75 kts (Figure §).

Shary moved northeast ahead of an
approaching cold front, briefly reaching
minimal hurricane strength early on the
30" near 34N 59W before weakening
to a post tropical gale later that day
and becoming absorbed by a rapidly
intensifying cyclone to the north early
on the 31*.
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Other Significant
Events of the Period

North Atlantic Storm, October 2-5:
This developing hurricane force low, the
first of the season without tropical origin,
tracked from near Cape Hatteras early
on October 1 to the southeast Labrador
coast late on the 2™ before turning more
east and rapidly intensifying. Figure
5 shows the later stage of development
when the central pressure fell 31 hPa in
twenty four hours. The lowest central
pressure, 954 hPa, occurred six hours
later. An ASCAT high resolution pass
from 1332 UTC on the 3% revealed west
winds to 50 kts near 54N 42W implying
winds approaching hurricane force as
ASCAT tends to under report the higher
winds. The Polarstern (DBLK, 59N
9W) reported south winds of 45 kts at
2100 UTC on the 5%, the highest reported
from a ship. The Sea Land Mercury
(WKAW) near 58N 21W encountered
northwest winds of 35 kts and 11 m seas
(36 ft) at 1800 UTC on the 5". At 0900
UTC on the 4" the ship WDD3825 (47N
23W) encountered northwest winds of 30
kts but 12.8 m seas (42 ft). The cyclone
subsequently passed northwest of Great
Britain with its highest winds lowering
to storm force on the 4, before turning
north and passing north of Iceland on
the 6.

Eastern North Atlantic Storm,
October 6-9: The development of this
cyclone, the second deepest of the period
in terms of central pressure, is depicted in
Figure 6. The center developed a lowest
central pressure of 948 hPa before the
system turned southeastward and began
to weaken. The ASCAT image in Figure
7 is unusual, revealing strongest winds
of 50 kts on the east side of the center
rather than the south or west sides in
the cold air. The Philadelphia Express
(WDC6736) reported northwest winds of
50 kts and 9.8 m seas (32 ft) at 1200 UTC
on the 8%, followed three hours later by a
report of seas to 11.6 m (38 ft) near 40N
23W. The cyclone subsequently turned
southeast and weakened to a gale west of
France on the 9™ before dissipating near
Morocco on the 11%.

North Atlantic Storm, Greenland
area, October 24-26: Low pressure
formed near 52N 40W at 0600 UTC
October 24 and moved north toward
Greenland, intensifying to 976 hPa as
the center reached 59N 41W at 1200
UTC on the 25", A high resolution
ASCAT pass on the morning of the 25"
revealed a band of north to northeast
winds to 55 kts between the cyclone’s
occluded front and the southern tip of
Greenland. OPC analyzed this system
as a hurricane force low on the 25%. The
Mary Artica near S9N 43W reported
northeast winds of 50 kts at 0700 UTC
on the 26", The winds weakened as the
low then drifted south then east away
from Greenland late on the 25" and the
26™ and becoming absorbed by another
cyclone passing northeast toward Iceland
on the 27",

North Atlantic Storm, October
30-November 1: Figure § depicts a
complex area of low pressure over the
south of the Canadian Atlantic provinces
consolidating into a hurricane force
low over a thirty six hour period while
absorbing the remains of Tropical
Cyclone Shary. During the twenty
four hour period ending at 0600 UTC
on the 31* the central pressure fell 34
hPa. Figure 9 is a high resolution
ASCAT pass from the morning of the
31% revealing west to southwest winds 50
to as high as 55 kts south of the center.
The platform Hibernia (VEP717,46.7N
48.7W) reported west winds of 65 kts and
6 m seas (20 ft) at 0600 UTC on the 31*,
while Terra Nova FPSO (VCXF, 46.4N
48.4W) reported southwest winds of 50
kts. Hibernia’s anemometer height is 139
m (Reference 3). The Newfoundland
Lynx (VAAZ, 54N 53W) encountered
northeast winds of 50 kts at 0500 UTC
on the 31. Thirteen hours later the
Maersk Pembroke (PDHY, 47N 42W)
encountered west winds of 40 kts and
10.5 m seas (34 fY).

The cyclone subsequently moved
out over the North Atlantic with
winds lowering to storm force late
on the 31* and to gale force late on
November 1 when passing between
Scotland and Iceland. The system

then passed north of Iceland late on
November 2.

North Atlantic Storm, November
6-9: A gale force low moved from the
U.S. mid Atlantic coast on November 4
north-northeast to Greenland late on the
6", Figure 10 shows the subsequent
rapid redevelopment east of Greenland
in which the central pressure fell 30
hPa in only a 12 hour period ending
at 1200 UTC on the 7". The second
part of Figure 10 shows the cyclone at
maximum intensity. An ASCAT high
resolution pass from 2257 UTC on the
7™ revealed a swath of northwest winds
of 50 kts southwest of the low center.
Hurricane force winds lasted from early
on the 7% until 1800 UTC on the 8. At
0500 UTC on the 8" the ship BATFR29
(45N 4W) reported west winds of 55 kts.
Five hours later the St. Louis Express
(WDD3825) reported northwest winds of
50 kts and 15.5 m seas (51 ft) at 49N 19W
while a nearby buoy 62442 (49 N 16.4W)
reported northwest winds of 35 kts and
12.5 m seas (41 ft). At2000 UTC on the
8 the St. Louis Express encountered
northwest winds 50 kts and 16.2 m seas
(53 ft). The vessel TBWUK35 reported
north winds of 50 kts and 15.5 m seas (51
ft). The cyclone subsequently dropped
southeast inland over France on the 9™
(Figure 11).

Northeast Atlantic Storm, November
10-12: The next major storm originated
as a frontal wave of low pressure in the
southern Labrador Sea which rapidly
intensified out over the North Atlantic
(Figures 11 and 12). The central
pressure fell 42 hPa in the twenty four
hour period ending at 0000 UTC on the
11", The second part of Figure 12 shows
the cyclone at maximum intensity, 946
hPa, making it the most intense of the
period in the North Atlantic. The Don
Quijote (SFQP) near 59N 3W reported
southeast winds of 50 kts at 0600 UTC.
Six hours later the Loch Rannoch
(MYJG@G2) encountered southeast winds
of 50 kts and 7.3 m seas (24 ft) near 60N
IW. Buoy 62023 (51.4N 7.9W) reported
west winds of 57 kts with gusts to 71
kts and 7 m seas (23 ft) at 1800 UTC
on the 11th. The buoy 62095 (53.IN



15.9W) reported maximum seas of 11 m
(36 ft) at 1100 UTC on the 11*. Another
buoy, 62123 (56.3N 2.2E) reported
southeast winds of 50 kts one hour later.
Hurricane force winds lasted for part of
the 11" before the cyclone crossed the
British Isles and into the North Sea as a
storm force low. Winds diminished to
gale force as the system passed east of
Denmark on the 12,

Southwestern North Atlantic Storm of
November 10-12: A wave on a north-
south front off the U.S. east coast moved
north to the New England coast from
the 6" to the 8" as a gale before looping
southeast, blocked by high pressure
building to the north. It intensified to
a storm on the 10™, attaining a lowest
central pressure of 992 at 1200 UTC on
the 11 near 38N 60W. Figures 11 and
12 show the final development of this cut
off storm. Figure 13 is a high resolution
ASCAT image revealing some wind
retrievals of 50 kts north of an occluded
frontal boundary. The ship V7SX3 (39N
71W) reported northeast winds of 45 kts
and 10.7 m seas (35 ft) at 0200 UTC on
the 12", The buoy 44137 (42.2N 62W)
developed northeast winds of 43 kts with
gusts to 54 kts and 9.5 m seas (31 ft) at
1400 UTC on the 11", and one hour later
reported 10 m seas (33 ft). Building high
pressure to the north forced the low to
meander southeast and weaken, and then
pass south of the area on the 17"

Northeastern Atlantic Storm,
November 15-17: This cyclone
originated as a secondary low forming
on the frontal system associated with the
cutoff storm mentioned above, on the
morning of the 14™. It moved northeast
to west of Great Britain and briefly
developed hurricane force winds late on
the 16" when the cyclone developed a
lowest central pressure of 966 hPa near
54N 15W. The Atlantic Cartier (SCKB,
50N 20W) reported west winds of 60 kts
and 7.3 m seas (24 ft) at 1800 UTC on the
16", Six hours prior, the Al Moshtaree
(HZGH, 48N 15W) encountered
southeast winds of 45 kts and 10.7 m
seas (35 ft), the highest reported by
a ship. The buoy 62023 (51.4N 8W)
reported southeast winds of 50 kts and

4.3 mseas (14 ft) at 2000 UTC on the 16™
followed five hours later by a report of 6
m seas (20 ft). Buoy 62081 (5IN 13.5W)
reported maximum seas of 11 m (36 ft)
at 1300 UTC on the 17". The cyclone
subsequently drifted northeast on the 17
before turning northwest on the 18" and
weakening to a gale. It then dissipated
by the 24" as a strong ridge developed in
the Greenland/Iceland area.

Northwestern Atlantic Storm,
Greenland area, November 20-22: The
development of this cyclone is depicted
in Figure 14. Hurricane force winds
developed near the southwest Greenland
coast as the occluded front associated
with the low approached. Figure 15
shows east winds to 65 kts ahead of a
front which is south of the chart area.
The Maersk Palermo (PDHW) near 53N
42W encountered southwest winds of 45
kts and 6.5 m seas (21 ft). The cyclone
then tracked northwest through the Davis
Strait before moving inland over Canada
by the 22,

North Atlantic Storm, November 21-
23: Figure 14 shows a developing storm
expected to move out of the Atlantic
provinces of Canada and pass south of
Newfoundland before turning northeast.
The second part of Figure 14 shows the
storm southeast of Newfoundland. The
cyclone crossed the Grand Banks on
the 21* before stalling near SIN 44W on
the 22" and developing a lowest central
pressure of 977 hPa at 0000 UTC on
the 239, A high resolution ASCAT pass
from 2308 UTC on the 21* revealed west
winds to 50 kts south of the low center. A
vessel using the call sign SHIP reported
west winds of 50 kts and 5.8 m seas (19
ft) near 42N 51W at 1200 UTC November
21. The ship DCFB2 (41N 44W) reported
northwest winds of 45 kts and 10 m seas
(33 ft) at 1200 UTC on the 23. The
platform Henry Goodrich (HP6038,46.7N
48.4W) reported northwest winds of 55
kts and 8.2 m seas (27 ft) at 1800 UTC
on the 22", The cyclone subsequently
drifted southwest and dissipated near
Newfoundland on the 24",

North Atlantic Storm, December 20-
26: The initial rapid development of this

cyclone is shown in Figure 16. The cyclone
developed hurricane force winds during its
initial rapid intensification. Figure 17isa
high resolution ASCAT image showing
winds to 55 kts on the south and west
sides of the cyclone. These winds support
hurricane force conditions. Although the
system developed a lowest central pressure
of 964 hPa southeast of Newfoundland
late on the 22", its top winds weakened to
storm force. The ship DCFB2 (43N 64W)
reported north winds of 50 kts and 10.7
m seas (35 ft) at 0600 UTC on the 22™.
The Albemarle Island (C6LU3, 39N 47W)
encountered southwest winds of 50 kts and
12.8 m seas (42 ft) at 0000 UTC on the 23,
The Henry Goodrich (HP6038) reported
east winds to 70 kts near 46.7N 48.4W
at 1500 UTC on the 22", The cyclone
subsequently re-formed to the northeast
as anew storm over the central waters late
on the 25", which passed north of Iceland
on the 26,

Southwestern North Atlantic Storm,
December 26-28: This event was
the coastal storm that caused blizzard
conditions from the mid Atlantic states
to New England. Originating in the Gulf
of Mexico on the 25", the cyclone rapidly
intensified as it moved along the coast
to New England on the 26" and early
on the 27" (Figure 18), with the central
pressure dropping 32 hPa in the twenty
four hour period ending at 0000 UTC on
the 27", The second part of Figure 18
shows the cyclone at maximum intensity.
The Hood Island (C6LU4) reported
northwest winds of 55 kts and 5.2 m seas
(17 ft) near 37N 74W at 0000 UTC on the
27", The Sea Land Meteor (WDB9951)
encountered southwest winds of 60 kts
and 15.5 m seas (51 ft) near 41N 67W
at 1500 UTC on the 27™. The vessel
V7SX3 (34N 65W) reported southwest
winds of 45 kts and 12.2 m seas (40
ft). The buoy 44066 (39.6N 72.6W)
reported north winds of 45 kts and 8.2
m seas (27 ft). The cyclone subsequently
elongated northeast when passing over
the Canadian Atlantic provinces with
the primary center weakening and a new
storm center forming in the Labrador
Sea late on the 28", The new center
then stalled as a gale near the southern
Labrador coast by the 31°. &
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Figure 9. 25 km SGAT KM NRT Winds 0101031 descending
ASCAT image of winds

around the cyclone
shown in Figure 8.
The valid time of the
pass is 1355 UTC
October 31, 2010
or about two hours
after the valid time of
the of Figure 8. The
center of the cyclone
appears near 54N
48W in the lower right
side of the image.
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Figu.re 13 25_km ASCAT 23k WET Winds 201071111 oscending
ASCAT image around the

north side of the cyclone
shown in Figure 11. The
valid time of the pass
is 0114 UTC November
11, 2010, or about five
hours prior to the valid
time of Figure 11. The
occluded front appears
in the lower part of
the image with winds
shifting from northeast
to southwest across it.
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Figure 17. High
resolution ASCAT (25- = o
km resolution) image g%&"?é%%%%g
of winds around the

hurricane force low ﬁ;‘% %%%
shown in Figure 16. s e
The stronger winds in %@@%% %ﬁ% %‘%
the upper-right side of %o 5 %@% @%
the image are from the %@ et %@
earlier pass, about five 3
hours prior to the valid
time of the second part
of Figure 16.
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Marine Weather Review — North Pacific Area
September to December 2010

Introduction

The weather pattern became
increasingly active in September
as summer gave way to fall. Three
cyclones developed hurricane force
winds late in the month, with one of
them having tropical origin. A fourth
event originated in late September but
did not develop hurricane force winds
until early in October. October was
the most active month with the Ocean
Prediction Center (OPC) analyzing
five hurricane force cyclones in its six
hourly surface analysis charts. October
also featured the most intense lows of
the period, with two developing central
pressures below 950 hPa. This active
period continued through the first half
of November when three cyclones
developed hurricane force winds. The
majority of the strong cyclones through
early November originated in the central
or western North Pacific near Japan
and tracked northeast toward the Gulf
of Alaska. The pattern became less
active after the middle of November as
high latitude blocking developed. Two
hurricane force events occurred during
this time in the far western North
Pacific.

Three typhoons, three tropical storms,
and two tropical depressions appeared
on or near OPC’s oceanic analysis area
on radio facsimile charts. One of these,
Typhoon Malakas, redeveloped as an
intense extratropical cyclone near the
Kurile Islands.

Tropical Activity

Tropical Storm Kompasu: Tropical
Storm Kompasu, in the Sea of Japan
early on September 2 with maximum
sustained winds of 50 kts with gusts to
60 kts, tracked east and weakened to

By George P. Bancroft

NOAA National Center for Environmental Prediction/ Ocean Prediction Center

an extratropical low with winds below
gale force while crossing Japan late on
the 2", Post tropical Kompasu later re-
intensified to a gale force frontal wave
out over the North Pacific early on the
4™ and briefly developed storm force
winds while approaching the western
Aleutians early on September 5. The
cyclone then expanded in size and
became a large gale in the Bering Sea
with the central pressure as low as 977
hPa early on the 6™ before dissipating
over Western Alaska two days later.
The ship 3EVH3 (48N 176 W) reported
a southeast wind of 38 kts at 1200 UTC
on the 5%,

Tropical Storm Malou: Tropical
Depression 10W formed near 19N
137E at 0600 UTC September 2 with
maximum sustained winds 30 kts
with gusts to 40 kts. The depression
passed west of the area where it became
Tropical Storm Malou early on the
31, Malou then passed over western
Japan as a minimal tropical storm with
maximum sustained winds 35 kts with
gusts to 45 kts early on the 7* and
became extratropical that day. The
remains of Malou then passed east of
Japan on the 8" with winds below gale
force before turning northeast and re-
intensifying, following a track similar
to that of Kompasu across the western
Aleutians. The cyclone developed
storm force winds on the 12 while
passing through the western Bering
Sea, with the central pressure as low
as 980 hPa late on the 12". The Ever
Ulysses (9V7962) near 54N 173W
reported south winds of 50 kts and 6.0
m seas (20 feet) at 1800 UTC on the
12, The buoy 46035 (57.IN 177.9W)
reported southeast winds of 37 kt with
gusts to 45 kts (peak gust 51 kts) and
5.5 m seas (18 ft) at the same time. Six
hours later reported seas at 46035 were
6.5 m (21 ft). The cyclone then moved

inland over Russia and weakened later
that day.

Typhoon Malakas: Tropical
Depression 13W formed well southeast
of Japan near 18N 146E at 0600 UTC
September 20 and moved northwest,
becoming Tropical Storm Malakas
later that day with maximum sustained
winds of 35 kts with gusts to 45 kts.
Malakas then intensified to a typhoon
near 20N 141E at 0000 UTC on the 23,
and developed a maximum strength
of 90 kts sustained with gusts to 110
kts near 26N 141E at 0600 UTC on
the 24, This intensity is Category 2
on the Saffir-Simpson intensity scale
(Reference 5). The cyclone then
approached a stationary frontal zone
and transitioned into an intense extra
tropical hurricane force low as depicted
in Figure 1 and Figure 2 which cover a
thirty-six hour period. Six hours later,
at 0600 UTC on the 26™, post tropical
Malakas developed a lowest central
pressure of 958 hPa. A weakening
trend then set in, with the peak winds
diminishing to storm force late on
the 26" as the center approached the
southwest Bering Sea. The center then
crossed the southern Bering Sea with
the winds diminishing to gale force by
the 8™ before dissipating over southwest
Alaska late on the 30", Some notable
ship and buoy reports during this event
are listed in Table 1. Figure 3 is a high
resolution ASCAT image showing wind
retrievals of 50 to 60 kts in the south
semicircle of the cyclone, indicating
hurricane force winds because of the
low bias of ASCAT winds.

Typhoon Megi: Megi made a brief
appearance, passing near the southwest
corner of OPC’s oceanic chart areca
near 16N 136E at 1200 UTC October
15 with maximum sustained winds of
90 kts with gusts to 110 kts, similar to
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OBSERVATION POSITION DATE/TIME(UTC) WIND SEA(m/f)

APL England (9VDD2) 35N 145E 24,/0600 N 40 8.5/28

Everest Spirit (C6FY8) 33N 138E 24,/0600 NE 45 5.0/17

Alaskan Navigator 37N 152E 25/1200 S50 9.0/29

(WDC6644) 39N 154E 26,/0000 W 50 10.0/33

APL Philippines (WCX8884) | 47N 153E 26/0600 N 40 9.5/31

45N 151E 26/1200 Maximum

13.0/43

Buoy 28401 32.4N 144.5E 24,/2200 S50

Buoy 46035 57.1N 177.9W 27/1100 E 35 4.0/13

Table 1. Selected ship and buoy observations taken during passage of Typhoon Malakas both before and after extra

tropical transition.

the maximum intensity of Malakas.
Typhoon Megi then passed west of the
area later that day, where it became a
major typhoon early on the 16™.

Typhoon Chaba: Tropical Depression
16W formed near 17N 140E south of
Japan at 1800 UTC October 21 with
maximum sustained winds 25 kts with
gusts to 35 kts. The cyclone tracked
west at first, passing west of the area the
next day before recurving northeast re-
entering the area near 30N 136E early
on the 29" as a typhoon with maximum
sustained winds of 80 kts with gusts
to 100 kts. After becoming a major
typhoon west of the area on the 28,
Chaba weakened rapidly while tracking
northeast, becoming an extratropical
storm near 33N 139E late on the 29" and
a gale force low near 37N 147E by 0000
UTC on the 31%*. The APL Belgium
(OVKQ?3) near 34N 139E reported east
winds of 45 kts and 9.0 m seas (30 ft)
at 0000 UTC on the 30"™. Twenty-
four hours later the APL Philippines
(WCX8884) encountered seas of 11.5
m (37 ft) along with southeast winds at
35kts near 37N 152E. The cyclone then
dissipated on October 31.

Tropical Depression 17W: This
cyclone formed near 21N 156E at the
same time as and to the east of T.D. 16 W
described above, with 30 kts sustained
winds and gusts to 40 kts. Unlike 16W,
T.D. 17W did not intensify and instead
drifted northwest over the next two days
before dissipating as a remnant low near

23N 155E late on October 23,

Tropical Storm Omeka: Omeka
formed unusually late in the season
west of Hawaii near 21N 177W early on
December 20 as a tropical storm. The
cyclone reached its maximum strength
at this time, with sustained winds at
45 kts and gusts to 55 kts. This is in
the area covered by the Central Pacific
Hurricane Center. Omeka weakened
to a minimal tropical storm later that
day while moving northeast, before
merging with a stationary front near
28N and becoming extra tropical early
on the 21%.

Other Significant Weather of
the Period

North Pacific Storm, September
14-16: The developing cyclone as
depicted in Figure 4 was the first to
develop storm force winds and not
have tropical origins. It originated as
a low pressure wave near 40N 160E at
0000 UTC on the 14", and the second
part of Figure 4 shows the cyclone at
maximum intensity. Ships in the area
reported winds not exceeding 35 kts,
including the Shanghai Express (DPCK)
near 53N 179E which also reported 6.5
m seas (21 ft) at 2300 UTC on the 16",
The 25 km ASCAT pass in Figure
5 reveals a swath of winds to 45 kts
south of the well defined center, which
supports storm force of at least 55 kts.
The cyclone subsequently weakened
to a gale and stalled near the central

Aleutians on the 16" before drifting east
and becoming absorbed by a stronger
system approaching from the west late
on the 18,

Northeastern Pacific Storm,
September 23-25: A developing
primary storm system tracked east-
southeast from the central Aleutians
on the 22" and 23" and then formed
a secondary center on the front to the
east by the 24" as depicted in Figure
1. Six hours later the secondary center
developed the lowest central pressure of
953 hPa near 55N143W with hurricane
force winds before turning northwest
and weakening to a gale in the Gulf
of Alaska as shown in Figure 2. The
Zuiderdam (PBIG) near 52N 130W
reported southeast winds of 60 kts and
6.5 m seas (21 ft) at 1400 UTC on the
24" while the Horizon Anchorage
(KGTX) encountered southeast winds
of 55 kts and 8.0 m seas (27 ft) near 53N
134W. The buoy 46205 (54.2N 134.3)
reported sustained southeast winds of
50 kts and 6.0 m seas (19 ft) at 1500
UTC on the 24™. Later, at 0300 UTC
on the 25" the Horizon Anchorage
encountered seas of 10.5 m (35 ft) along
with south winds at 35 kts.

North Pacific Storm, September 24-
26: This event occurred farther west,
originating as a frontal wave of low
pressure near Japan late on September
22 which moved rapidly east-northeast
while intensifying. The final stages of
development of this system are shown in



OBSERVATION POSITION DATE/TIME(UTC) WIND SEA(m/f)
APL Thailand (WCX8882) 47N 154W 01/0600 NW 40 8.5/28
Buoy 46085 55.9N 142.6W 01,/2000 SE 40 5.5/18
01/2300 Maximum
10.0/33
Buoy 46001 56.3N 148.2W 01/1800 NE 33 G45 6.0/20
01/2100 Maximum
9.0/30
Buoy 46061 60.2N 146.8W 02/0400 E 39 G49 3.5/11
02/0500 Peak gust 54
02/0800 Maximum
5.0/16
Buoy 46085 55.9N 142.6W 01/2000 SE 41 G45 5.5/18
01/2200 Peak gust 58 | Maximum
01/2300 10.0/33
Buoy 46246 50.0N 145.1W 01/1600 SW 35 9.8/32
Augustine Island (AUGA2) 59.4N 153.4W 01/1300 NE 46 G53
01/1400 Peak gust 59

Table 2. Selected ship, buoy and C/MAN platform observations taken during passage of the northeastern Pacific storm

of September 30 to October 2, 2010.

Figures 1 and 2, leading to a relatively
compact hurricane force low near
46N160W. The central pressure fell
28 hPa in the twenty-four hour period
ending at 0000 UTC on the 26", A 25
km ASCAT pass from 2127 UTC on
the 25" revealed west winds 40 to 50
kts south of the center about two and
one half hours prior to the valid time of
Figure 2. With the low bias of ASCAT
at high wind speeds this cyclone likely
attained marginal hurricane force
strength briefly before a weakening
trend began on the 26". The cyclone
weakened to a gale late on the 26™ while
tracking northeast and dissipated over
Southeast Alaska late on the 27%.

Northeastern Pacific Storm,
September 30 to October 2:
Originating as a weak 1014 hPa frontal
wave of low pressure near 42N 160W at
1200 UTC September 29, this cyclone
underwent rapid intensification in the
twenty-four hour period ending at 1200
UTC October 1 as shown in Figure 6,
when the central pressure dropped 32
hPa. The system is shown at maximum
intensity in the second part of Figure 6.

The 25 km ASCAT image in Figure 7,
taken about five hours prior to the time
in the second part of Figure 6, shows
the cyclone’s center on the lower left
with a swath of winds to the southeast at
50 kts. Table 2 lists some conventional
surface observations taken during this
event. The cyclone subsequently turned
toward the northwest and weakened to
a gale near the Kenai Peninsula early
on the 2" and dissipated inland shortly
thereafter.

Northeastern Pacific Storms, October
8-14: Several cyclones developed in the
eastern North Pacific and moved toward
Southeast Alaska and the eastern Gulf
of Alaska in close succession during
this period, and were relatively compact
and short lived events. The strongest
of these are shown in Figure 8. One
cyclone is shown in the first part of
Figure 8 off Southeast Alaska near
maximum intensity. It originated as a
frontal wave of low pressure well south
of the eastern Aleutian Islands at 1800
UTC October 10 and developed over the
next two days, including a twenty-four
hour period ending at 1200 UTC on the

12" when the central pressure dropped
31 hPa. The Marit Maersk (OUJN2)
near 41N 153W reported south winds of
52 kts and 6.5 m seas (21 ft) at 1800 UTC
on the 11", and Igarka (UIFC) near 50N
135W eighteen hours later encountered
south winds of 50 kts near SON 135W.
The buoy 46084 (56.6N 136.1W) at 2100
UTC on the 12 reported south winds
of 47 kts with peak gusts of 64 kts and
8.0 m seas (27 ft), followed three hours
later by a report of seas 9.5 m (31 ft). By
comparison a high resolution ASCAT
pass at 2031 UTC on the 12" showed
southwest winds to 50 kts in this area.
To the northwest the buoy 46083 (58.2N
138.0W) reported east winds of 43 kts
with peak gusts to 60 kts and 5.0 m seas
(16 ft) at 0000 UTC on the 13", followed
two hours later by a report of seas 6.0
m (20 ft). This cyclone then turned
toward the northwest and weakened
rapidly, and dissipated near the Alaskan
coast late on the 13™. Meanwhile the
next system developed from the wave
near 40N 147W as depicted in Figure
8. The central pressure dropped 28 hPa
in the twenty-four hour period ending at
0600 UTC October 14. The buoy 46004
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(50.9N 136.1W) reported west winds
sustained at 51 kts and gusts to 64 kts
and 6.0 m seas (19 ft) at 2200 UTC on the
13", followed one hour later by a report
of 7.0 m (23 ft). The buoy 46205 (54.2N
134.3W) reported at 0100 UTC on the
14" southeast winds of 47 kts with gusts
to 58 kts and 4.0 m seas (13 ft), followed
four hours later by a report of 9.5 m seas
(31 ft). The same buoy reported a lowest
pressure of 972.0 hPa at 0300 UTC on
the 14", indicating that this storm was
at least as intense in terms of central
pressure as its predecessor. The cyclone
then moved inland over Southeast Alaska
and weakened rapidly early on October
14.

Northeastern Pacific Storm, October
22-24: Another significant event, again
affecting the eastern waters, occurred
about a week later and was more intense,
as shown in Figure 9. The origin of
this system was a weak frontal wave of
low pressure just south of Japan late on
October 20 which crossed the Pacific
in less than four days. The second
part of Figure 9 shows the cyclone
near maximum intensity. A WindSat
image (Figure 10) off the U.S. Pacific
Northwest coast revealed winds as high
as 75 kts south of the storm center just

west of the Washington offshore waters
at 0225 UTC on the 24", See Reference
6 for more information on WindSat.
Some ship, buoy and coastal C/MAN
observations taken in this storm are
listed in 7able 3. The cyclone developed
a lowest central pressure of 958 hPa at
1200 UTC on the 24" before starting
to weaken and moving inland north of
Vancouver Island on the 25%.

Northwest Pacific and Bering Sea
Storm, October 25-28: The next
significant weather event to be described
is the first of back to back cyclones that
developed central pressures below 950
hPa. Figure 11 depicts the twenty-four
period of most rapid development of this
northwestern Pacific cyclone, during
which the central pressure dropped
32 hPa. Six hours later the cyclone
developed a lowest central pressure of
948 hPa near 58N 170E. At 0600 UTC
on the 28" while the storm center was
near the Russian coast, the Maersk
Delano (MSDM?7) encountered west
winds of 50 kts and 4.0 m seas (12
ft). The buoy 46073 (55.0N 172.0W)
reported southeast winds of 35 kts and
2.0 m seas (7 ft) at 2200 UTC on the
26™, followed by a report of seas as high
as 7.0 m (23 ft) at 0800 UTC on the 28",

The 25 km ASCAT image in Figure 12
reveals wind retrievals of 50 kts both
north and south of the cyclone center in
the northwest Bering Sea. Hurricane
force winds occurred mainly on the
26", The system subsequently moved
northeast and weakened. Figure 13
shows the cyclone weakening in the
northern Bering Sea while the next
intense low passed to the south.

North Pacific Storm, October
29-November 1: Figure 13 shows the
development of the most intense cyclone
of the four month period from a frontal
wave of low pressure over a forty-eight
hour period. The central pressure
dropped 56 hPa in the twenty-four hour
period ending at 1800 UTC October
30, or more than one millibar per hour.
The second part of Figure 13 shows the
cyclone at maximum intensity with a
central pressure of 939 hPa. An infrared
satellite image valid at that time (Figure
14) reveals cloud bands of great vertical
extent (cold tops) wrapping completely
around a well defined center and broad
well developed frontal features. Figure
15 is a broader view of the cyclone in
high resolution ASCAT imagery with
two adjacent passes covering much of
the storm circulation. The darker color

OBSERVATION POSITION DATE/TIME(UTC) WIND SEA(m/f)
Polar Resolution (WDJK) 44N 127W 24/0400 SE 45 9.0/30
Sierra (WSNB) 45N 136W 24/2100 NW 55 13.0/42
Buoy 46005 46.1N 131.0W 24/0200 SW 39 G49 6.0/20
Peak gust 52
25/1200 Maximum
13.0/43
Buoy 46207 50.9N 129.9W 24,/0700 SE 41 G52 6.5/21
24/1400 Maximum
9.5/31
Buoy 46036 48.4N 133.9W 25/0400 W 41 G54 9.5/31
25/0700 10.5/34
Buoy 46147 51.8N 131.2W 24/1400 E 41 G54 6.0/20
24/1600 Maximum
9.0/30
Destruction Island 47.6N 124.4W 24/0300 SE 44 G47
(DESW1) Peak gust 54

Table 3. Selected ship, buoy and C/MAN platform observations taken during passage of the northeastern Pacific storm

of October 22-24, 2010.




or gray shades appearing south of the
cyclone center near the center of the
image indicate winds in the 48 to 63
kts range, impressive for this type of
imagery with its low bias especially at
high wind speeds. The more notable
conventional surface observations
taken during this event are listed in
Table 4. Hurricane force winds with
this system lasted from early on the
30" through much of October 31%. The
cyclone subsequently moved east over
the following day before turning north
into the Gulf of Alaska as a gale force
low on November 1. The first part of
Figure 16 shows the cyclone dissipating
near the Alaskan coast.

Northeastern Pacific Storm,
November 2-4: Figure 16 depicts the
development of this hurricane force low
from an open frontal wave over a thirty-
six hour period. This period included a
drop in central pressure of 32 hPa in the
twenty-four hour period ending at 1800
UTC November 3. The central pressure
dropped to as low as 958 hPa at 0600
UTC on the 4" when the center was near
58N 147W, but the cyclone’s top winds
were down to storm force at that time
and the system began to weaken, with
rapid weakening occurring as the center
passed inland over Alaska on the 4%,
The Cosco Seattle (A8LG9) near 54N
141W reported southeast winds of 65
kts and 7.0 m seas (23 ft) at 1800 UTC
on the 3%, Buoy 46082 (59.7N 143.4W)
reported southeast winds of 45 kts with
gusts to 56 kts and 8.5 m seas (28 ft) at
0600 UTC on the 4", and a peak gust of
62 kts was reported one hour later. At
1100 UTC on the 4" this buoy reported
12.0 m seas (39 ft). Buoy 46085 (55.9N
142.6W) reported similar winds at 0100
UTC on the 4" along with 9.5 m seas (31
ft) followed four hours later by a report
of 13.0 m seas (43 ft).

North Pacific Storm, November 6-8:
This cyclone developed out of a merger
of a low pressure wave and a weaker
low to the northwest during a thirty-
six hour period as depicted in Figure
17. The cyclone is shown with its lowest
central pressure of 974 hPa in the second

part of Figure 17. The system developed
hurricane force winds by the 8" and an
ASCAT high resolution pass from 0923
UTC November 7 (Figure 18) reveals
a swath of northwest winds 50 kts on
the southwest side of the center which is
in a data free gap between passes. The
cyclone had gained much of its intensity
by then. The Paranagua Express
(A8HQ7) encountered south winds of 60
kts and 7.3 m seas (24 ft) at 1500 UTC on
the 9. The Kobe Express (DGSE) near
53N 149W reported east winds of 40 kts
at 1800 UTC on the 8" followed three
hours later by a report of 7.9 m seas (26
ft) near 53N 147W, the highest reported
by aship. The buoy 46246 (50N 144.5W)
also reported 7.9 m seas at 1000 UTC
on the 9. The system subsequently
tracked east and weakened on the 8™ and
9" with its winds diminishing to gale
force late on the 8", and then dissipated
inland over the U.S. Pacific Northwest
on November 10.

Northeastern Pacific Storm,
November 9-11: This development
originated as a weak frontal wave of
low pressure near 31N 175W early on
November 8, on the front trailing from
the preceding cyclone described above.
Rapid intensification occurred later on
the 9™ and on the 10th as the cyclone
tracked northeast, leading to a hurricane
force low near 53N 153W with a central
pressure of 956 hPa at 0000 UTC on the
11", The central pressure fell 34 hPa
in the twenty-four hour period ending
at that time. Two vessels reported
near hurricane force east winds ahead
of the storm’s occluded front, the Sea
Voyager (WCX9106) near 60N 147W
at 1200 UTC on the 11" and Alaskan
Navigator (WDC6644) near 60N
145W at 0600 UTC on the 12", with
both reporting 60 kts. At 1200 UTC
on the 10", the Igarka (UIFC) near
52N 146W encountered east winds
of 50 kts. Buoy 46080 (58N 150W)
reported 8.5 m seas (28 ft) at 0500 UTC
on the 11", The Augustine Island C/
MAN station (59.4N 153.4W) reported
northeast winds of 50 kts at 0700 UTC
on the 11", A 25 km ASCAT image
from 0622 UTC on the 11" showed west

winds of 45 kts south of the center as
it was passing south of Kodiak Island.
The cyclone weakened as it moved
north into the Gulf of Alaska later on
the 11™, and then dissipated onshore in
southern Alaska the next day.

Northwestern Pacific Storm,
December 13-15: Figure 19 shows the
development of this relatively compact,
intense system from a complex low
pressure system near Japan and merger
with the front to its north. The central
pressure fell 36 hPa in the twenty-
four hour period ending at 0000 UTC
December 15. The lowest central
pressure was 952 hPa at 0600 UTC
on the 15" when the center was near
57N 148E. The 25 km ASCAT pass
in Figure 20 shows the cyclone’s well
defined center in the northern Sea of
Okhotsk with wind retrievals to the
cast of the center at 50kts. This was
the most intense low of the period west
of the Kamchatka Peninsula and the
only one with hurricane force winds
in this area north of the Kurile Islands.
The cyclone then weakened rapidly as it
passed inland over Russia on the 15%.

Western North Pacific Storm, end of
December: This cyclone originated
from the merger of low pressure in the
Sea of Japan and a low pressure wave
to the south as shown in Figure 21. It
was one of a series of relatively strong
systems that moved east or northeast
out over the North Pacific late in
December and featured the strongest
winds, as revealed in the ASCAT
image of Figure 22. Winds of 55 kts
appear in the image on the northwest
side of the storm center which is in
the data free gap between passes. The
YM Anping (DDJR2) near 41N 136E
reported northeast winds of 45 kts and
9.0 m seas (30 ft) at 0500 UTC on the
31, A vessel reporting with the SHIP
identifier near 36N 132E well west of
the center encountered northeast winds
of 50 kts and 5.0 m seas (16 ft) late on
the 315 or 0300 UTC January 1, 2011.
This system subsequently redeveloped
castward as a new cyclone well to the
east in early January. &
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Marine Weather Review — North Pacific Area: September to December 2010
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OBSERVATION POSITION DATE/TIME(UTC) WIND SEA(m/f)
Overseas Joyce (V7NV4) 40N 177E 30/1200 NW40 9.8/32
42N 179W 31/0000 NW35 13.5/44
Zim San Diego (A8SI7) 51N 178W 30/1800 NW 50 9.0/30
51N 176W 31/0000 NW 45 10.5/35
Polar Spirit (C6WL6) 50N 180W 30/2100 NW 60
Horizon Anchorage 54N 151W 31/0700 NE 50
Buoy 46085 55.9N 142.6W 31/1200 SE 35 10.4/34
31/1800 SE 43 G56 6.5/21
31/1900 SE 45 7.9/26
Buoy 46004 50.9N 136.1W 01/1100 SW 39 G54 9.0/30
01/1200 11.0/36
Buoy 46246 50.0N 145.1W 01/0100 12.0/39
Buoy 46207 50.9N 129.9W 01/0200 SE 45 G54 8.0/27
01/0300 9.0/30
Buoy 46084 56.6N 136.1W 01/0400 SE 47 G58 10.0/33
01/0500 Peak gust 64

Table 4. Selected ship and buoy observations taken during passage of the North Pacific storm of
October 29-November 1, 2010.
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Figure 3. ASCAT
(Advanced
Scatterometer) image
of satellite sensed
winds around the
hurricane force low
shown in the first
or western portion
of Figure 2. The
resolution is 25 km
in this high resolution
version of the imagery.
The valid time of the
pass is 2309 UTC
September 25, 2010,
or less than one hour
prior to the valid time
of Figure 2. The well
defined center of
the cyclone appears
near 44N 153E and a
portion of the Kurile
Islands is in the upper-
left side of the image.
Image is courtesy of
NOAA/NESDIS/ Center
for Satellite Application
and Research.
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Figure 5. High
resolution (25 km)
ASCAT image of
satellite sensed
winds around the
storm shown in the
second part of Figure
4. The valid time of
the eastern pass, is
approximately 2135
UTC September 15,
2010, or two and
one-half hours prior to
the valid time of the
second part of Figure
4. The well defined
center of the cyclone
is near the center of
the image. A portion
of the western Aleutian
Islands appears near
the top of the image.
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Figure 10. WindSat passive microwave image of remotely sensed winds from an area mainly south of the
hurricane force low shown in the second part of Figure 9. The time of this ascending pass is 0223-0228 UTC
October 24, 2010 or about three hours prior to the valid time of the second part of Figure 9. The center of the
image is near 45N 135W. Credit: NRL Remote Sensing Division and Naval Center for Space Technology, and

National Polar-orbiting Operational Environmental satellite System Integrated Program Office.
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Figure 12. 25 km
ASCAT image of
satellite sensed winds
around the hurricane-
force low shown in the
second part of Figure
11. The valid time of
the pass is 2224 UTC
October 26, 2010, or
four hours later than
the valid time of the
second part of Figure
11. The center of the
cyclone appears near
57N 169E and the
westernmost Aleutian
Islands appear in the
lower-right side of the
image.
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Figure 13. OPC North Pacific Surface Analysis charts valid 1200 UTC October 29 and 0000 UTC October 31, 2010.
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Figure 14. Mosaic of GOES west and MTS infrared satellite imagery valid 0000 UTC October
31, 2010, the valid time of the second part of Figure 13.
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Figure 15. High resolution ASCAT image of satellite sensed winds around the storm shown in the
second part of Figure 13. The valid times of the passes containing much of the cyclone and the
strongest winds are approximately 0647 and 0827 UTC October 31, 2010, or about seven hours later
than the valid time of the second part of Figure 13. The well-defined center of the cyclone is near the
center of the image with the strongest winds to the south.
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Figure 16. OPC North Pacific Surface Analysis charts valid 1200 UTC November 2 and 0000 UTC November 4, 2010.
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Figure 19. OPC North Pacific Surface Analysis charts valid 0000 UTC December 14 and 1200 UTC
December 15, 2010.
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Figure 20. 25 km
ASCAT image of satellite
sensed winds around
the hurricane force low
shown in the second
part of Figure 19. The
valid time of the pass
is 1122 UTC December
15, 2010. The well-
defined center of the
cyclone appears near
58N 146E.
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Figure 21. OPC North Pacific Surface Analysis charts valid 1200 UTC December 30, 2010 and 0000 UTC
January 1, 2011.
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Figure 22. 25 km ASCAT image of satellite sensed winds around the cyclone shown in the second part of Figure 21.
The valid time of the eastern pass is approximately 2305 UTC December 31, 2010 and of the western pass, 0045 UTC
January 1, 2011, 2011, or less than one hour later than the valid time of the second part of Figure 20. The center of
the cyclone is in the data-free swath between passes.
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Tropical Atlantic and Tropical East Pacific Areas
January through April 2011

Marshall Huffman and Scott Stripling
Tropical Analysis and Forecast Branch,

National Hurricane Center, Miami, Florida

NOAA National Center for Environmental Prediction

Change of Notice to Users of TAFB Portion
of NWS Unified Surface Analysis

Beginning 1 June 2011, the National
Hurricane Center’s (NHC) Tropical
Analysis and Forecast Branch (TAFB)
will officially include, as part of its
portion of the Unified Surface Analyses
(USA), a distinction between the trade
wind Intertropical Convergence Zone
(hereafter ITCZ) and the monsoon
trough ITCZ (hereafter monsoon
trough). A second addition to the TAFB
portion of the USA will be the depiction
of shear lines.

Depiction of the
Monsoon Trough on
the TAFB portion of
the Unified Surface
Analysis

The decision to differentiate between the
ITCZ and monsoon trough arises from
the differences in wind direction and its
implication for tropical cyclogenesis for
each feature. TAFB’s definition of each
feature follows:

ITCZ — a zonally clongated axis
of surface wind confluence of
northeasterly (NE) and southeasterly
(SE) trade winds in the tropics.

Monsoon Trough — the portion of
the ITCZ which extends into or through
a monsoon circulation, as depicted by
a line on a weather map showing the
location of minimum sea level pressure.
This line coincides with the maximum
cyclonic curvature vorticity, with
southwesterly (SW) monsoonal flow
prevailing south of the trough axis.

Implication for users of the TAFB
surface analysis: users may anticipate
SW winds to the south of the monsoon
trough, and SE winds to the south of
the ITCZ.

Implication for tropical cyclogenesis:
the convergence of SW winds south
of the monsoon trough and NE winds
north of the monsoon trough creates a
background flow that produces cyclonic

vorticity, which is important for tropical
cyclogenesis. The ITCZ creates a
confluence zone of NE trade wind flow
and SE trade wind flow, which does not
readily create cyclonic vorticity. Thus,
tropical cyclogenesis is more likely in
a background flow associated with a
monsoon trough than the ITCZ. Please
see Figure below for examples of each
situation.

.

NE Trades

. .

Monsoon
trough

Monsoon
Southwesterlies

CC

N
w E NE Trades

S ///
T ————
ITCZ

TN N N

SE Trades

Figure 1. Top: Monsoon trough with NE trades converging with monsoon
southwesterlies. This orientation creates cyclonic vorticity which is conducive
for tropical cyclogenesis. Bottom: ITCZ is characterized by the confluence of

NE trades with SE trades. This produces a confluent area, but does not readily
create cyclonic vorticity. (Graphic courtesy of Joan David, NHC)




Depiction of the shear
line on the TAFB
portion of the Unified
Surface Analysis

The shear line has previously been
depicted by a trough symbol on the
TAFB portion of the USA. In order to
more accurately depict this final stage
in the life cycle of a cold front over
the subtropical and tropical waters, it
was decided to depict the shear line
explicitly. The TAFB definition of a
shear line follows:

Shear line — A line or narrow zone
across which there is an abrupt change in
the horizontal wind component parallel
to this line, yielding a line of maximum
horizontal wind shear. Historically
this term has been used to describe
the final stage in the life cycle of a cold
front intruding into the subtropics and
tropics, and is denoted by a confluence
of streamlines equatorward and west
of the col region where a cold front
divides the subtropical ridge. These
boundaries typically lose thermal and
moisture contrasts over the relatively
warm oceans. Empirical guidelines
suggest at least 10 kts of shear usually
occurs within a 60-90 nm zone across
the shear line, with the strongest
winds on the poleward side. Low and
middle level clouds are typically noted
along this dying boundary and can
produce low topped convection and
stratiform precipitation. Shear lines
lie in weak troughs, but due to lack
of surface data over the subtropical/
tropical ocean, analysis of this pressure
trough is unlikely. On rare occasions,
shear lines can become reinvigorated
by mid tropospheric disturbances and
regenerate into frontal boundaries. The
symbol for the shear line is an alternating
dot-dash pattern, in the color of blue.

Implication for users of the TAFB
surface analysis: though nearly parallel
wind flow will be found on either
side of the shear line occurring over
the open ocean, users will encounter

20°

-
- - -

P
Se- -
---._---Z -

15*
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10" ~—— J—— e W 0*
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Figure 2. Schematic diagram illustrating a cold front extending into the tropics
with streamlines (solid lines with arrows indicating wind direction) and isotachs
(dashed lines indicating areas of equivalent wind speed), in knots. The shear
line is depicted by the dash-dot symbol where winds associated with the
weakened cold frontal boundary have become parallel on both sides of the
boundary. (Adapted from Palmer et al., 1955, courtesy of Joan David, NHC)

ITCZ

Monsoon trough

i Shear line

Figure 3. The ITCZ, monsoon trough, and shear line on the TAFB surface
analysis will be depicted using the above symbology, respectively. (Graphic
courtesy of Joan David, NHC)
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weaker winds on its equatorward side,
and an elongated band of fresh to strong
winds on the poleward side of the shear
line. This band of fresh to strong winds
and embedded showers north of the
shear line often produces seas near
8 feet or greater. Even though short-
term precipitation associated with the
shear line is substantially lighter than
that encountered in thunderstorms,
mountainous terrain can enhance
precipitation associated with a shear
line. When a shear line moves very
slowly or remains stationary over
mountainous terrain for several days,
persistent rainfall can lead to significant
accumulations with the potential for
flash flooding and mudslides.

Tropical Atlantic, Gulf of Mexico, and Caribbean Sea Warnings

Tropical Atlantic
and Eastern North
Pacific Warnings

TAFB issued 21 non-tropical cyclone
warnings in their Atlantic High Seas
Area of Responsibility (AOR) and
15 warnings in their Pacific High
Seas AOR during the period from 1
January to 30 April 2011. Tables I and
2 summarize the warning events during
this period. The TAFB Tropical Atlantic
AOR extends from 7° to 31°N west of
35°W, including the Caribbean Sea and
Gulf of Mexico while the Eastern North
Pacific AOR extends equatorward of
30°N and east of 140°W.

Weather patterns across the Atlantic
Basin during late January and
early February 2011 were generally
characterized by very progressive
upper level flow across the eastern
U.S. and Western North Atlantic,
ushering in several low pressure
systems and accompanying cold fronts
quickly across the TAFB AOR, which
yielded 11 of the 21 warnings. Several
of these systems produced short-lived
gale events across the Gulf of Mexico
and SW North Atlantic, lasting 24
hours or less. The strongest of these
frontal systems affected the SW North
Atlantic waters 22 and 23 Jan when
a low pressure system developed
and deepened along a stalled frontal
boundary off of the eastern seaboard

Table 1. Non-tropical cyclone Warnings issued for the Atlantic Basin between 01 Jan 2011 and 31 Apr 2011.
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Onset Region Peak Wind Speed Duration : Forcing

1800 UTC 06 Jan ~ SW N Atlc 35 kts 30 hr Cold front

1200 UTC 08 Jan  SW N Atlc 35 kis 24nhr  Cold front

1200 UTC 09 Jan  Gulf of Mexico 35 kis 24nhr  Low and cold front
0000 UTC 21 Jan  Guilf of Mexico 35 kis 18hr  Cold Front

1800 UTC 22 Jan  SW N ATLC 40 kis 30hr  Cold Front

1200 UTC 25 Jan ' Central Caribbean ' 40 kts . 18 hr Pres gradient
0600 UTC 26 Jan  SW N Atlc 35 kis 18hr  Cold Front

0600 UTC 27 Jan  Central Atlc 35 kis 42hr LowNofarea
1200 UTC 01 Feb  Gulf of Mexico 35 kis 12hr  Cold Front

1200 UTC 02 Feb ' Central Caribbean ' 35 kts ' 18 hr Pres gradient
1200 UTC 04 Feb  Gulf of Mexico 35 kis 12hr  Low along front
1200 UTC 04 Feb ' Central Caribbean ' 35 kts ' 06 hr Pres gradient
1200 UTC 07 Feb  Gulf of Mexico 35 kis 12hr  Low and cold front
1800 UTC 09 Feb  Gulf of Mexico 35 kis 24hr  Cold Front

1800 UTC 20 Feb  SW N Atic and Central Atic 40 kis 36hr  Cold Front

0000 UTC 23 Feb  SW N Atic and Central Atlc 35 kis 24hr  Cold Front

0000 UTC 09 Mar | Central Atlc | 35 kts : 72 hr Low N of area and trough
1200 UTC 10 Mar  Gulf of Mexico 35 kis 12hr  Cold Front

1800 UTC 22 Mar ~ SW N Atlc 35 kis 06hr  Cold Front

1800 UTC 23 Mar  SW N Atlc 35 kis 42hr  Cold front

1200 UTC 20 Apr  SW N Atlc 35 kis 30hr  Low pres

N
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that then moved eastward. Southerly
gales were reported east of the front on
22 Jan while north to northwesterly gales
to around 40 kts were reported west of
the cold front on 23 Jan. The Noordam
(PHET) reported northwesterly winds
at 40 kts across the NW Bahamas at
0200 UTC while the Bonn Express
(DGNB) reported westerly winds at 41
kts south of Bermuda and the deep low
pressure system at 1800 UTC on 23 Jan.
High pressure building across the west
Atlantic behind this front produced
a strong pressure gradient across the
Caribbean that resulted in gales to 40
kts across the east and central Caribbean
on 25 and 26 Jan. Easterly gales to 41
kts were reported by the Jens Maersk
(OYYK?2) offshore of Colombia at
22 UTC on 26 Jan, while the Grand
Princess (ZCBUS) reported gales to
38 kts across the eastern Caribbean
downwind of Martinique at 0300
UTC and the Celebrity Constellation
(9HJBY) reported gales to 37 kts near
Bonaire at 1400 UTC. Well downstream
from this very progressive pattern, a
slow moving gale center developed just
northeast of the TAFB Atlantic AOR
and produced N to NE gales across far
northeast portions of the AOR for 42
hours, beginning 0600 UTC 27 January,
as verified by the freighter Liberty Sun

MCER/NGAR Reonalysis

300mb Wector Wind [m/s] Compeoaita Mean

NQusESAL Phyelcal Selancaz Ohelon

(WCOB) at 1200 UTC 27 Jan and again
at 0000 UTC 28 Jan.

An upper atmospheric pattern change
occurred in the North Atlantic during
February and early March. This
time period yielded only 4 warning
events across the AOR, with the most
significant and long lived warning
occurring for 72 hr beginning 0000 UTC
09 Mar. A low pressure center across
the central North Atlantic and north of
the AOR became occluded 07 through
08 Mar, with a broad zone of gales
draped to the north of the occlusion, and
extending across northeast portions of
the AOR. The low and occluded front
then sank slowly southward into the
AOR during the next several days and
gradually weakened. Several ships
reported minimal gales across the AOR
during this 3 day period, including the
Maersk Nimes (VRFO7) on 09 Mar
and the CMA CGM Fortuna (A8OF7)
on 10 Mar. Three broad and slowly
evolving surface low pressure systems
developed across the central subtropical
Atlantic between mid-March and the
end of April. A series of upper level
troughs and associated low pressure
centers moved into the central and west
central subtropical Atlantic during this
period and slowly meandered about

e

1
Apr Z011

-] ] 12 15 18 21 14

before lifting out to the northeast. This
maintained a weakness in the middle
levels of the atmosphere across this
region and an environment primed
for the development of low pressure
systems at the surface. Figures 4a and
b depict the mean and anomalous 300
hPa winds during the month of April,
with the weakness indicated in Figure
4a by the elongated area of significantly
lower winds extending from south
Florida eastward across the central
Atlantic, and in Figure 4b, across this
same area, by winds with an anomalous
castward component. It was within this
zone of weaker upper level winds that
surface low pressure systems developed
between mid-March and end of April.

The most complicated of these systems
developed during the third week of
April, when a gale center began to take
on subtropical characteristics. This low
center strengthened from an elongated
shear axis arching cyclonically around
a deepening low on 18 April, to gale
force winds north of the shear axis on
20 April, to the near formation of a
subtropical cyclone on 22 April (Figure
5). This system then quickly weakened
the following day as was accurately
forecast by global numerical weather
prediction models.

NCEF/MOAR Reonalysis

AGGmb Yacter Wind [m/=) Compoaite Anomaly 1988—1985 climo

e
T 16

Eem

7 3 EE]

Figures 4a and b. Mean (top) and anomalous (bottom) wind vectors at 300 hPa for the month of April 2011. Graphics
provided by the NOAA Earth Systems Research Lab (ESRL) Physical Sciences Division (PSD) from the NCEP/National
Center for Atmospheric Research (NCAR) Reanalysis dataset.
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Figure 5. GOES-E IR image from 1815 UTC 22 April, with buoy and ship observations overlaid, showing the complex
low pressure. The cyclone was classified by TAFB as a ST 2.5 - 35 to 40 kts - on the Hebert-Poteat Subtropical
Cyclone classification technique at this time. Note ship A8SLC5 located northeast of the cyclone reporting east winds
at 29 kts and seas of 16 ft. However, shortly after this image was taken, the system quickly weakened and lost its
opportunity to develop into a subtropical cyclone.

Eastern North Pacific
Ocean to 30N and
East of 140W

All but two of the eastern North Pacific
non-tropical cyclone warning events
observed from 01 January 2011 to 30
April 2011 found between 30N and the
equator east of 140W were in the Gulf
of Tehuantepec, driven by mid-latitude
cold frontal passages through the
narrow Isthmus of Tehuantepec. There
were thirteen occurrences of gale force
winds in the Gulf of Tehuantepec, with
three of those events producing winds
of storm force. All fifteen events are
cataloged in Table 2.

The first significant and long-duration
non-tropical cyclone warning event
of the period began at 1200 UTC 11
January in the Gulf of Tehuantepec.
This storm-force event was associated
with a surface cold front that moved
across the Gulf of Mexico and was

followed by a strong high pressure ridge
that built in across portions of northern
Mexico and along the eastern Mexican
coast southward to the Chivela Pass.
Figure I shows the National Weather
Service Unified Surface Analysis
from 1800 UTC 12 January depicting
the position of the cold front across the
Yucatan Channel and Peninsula as well
as the strong 1041 hPa surface high
centered over northeastern Mexico.

The event began with winds of gale
force as captured by a 1537 UTC 12
January pass of the MetOp Advanced
SCATterometer (ASCAT) shown in
Figure 7, and the ships the Arcadia
(ZCDN9), which reported 40 kts at 1400
UTC 11 January and maximum seas
of 2.8 m (9 ft), and the Essen Express
(DHEE), which reported 45 kts at 1800
UTC 12 January with maximum seas
of 6.1 m (20 ft), highlighted in Figure
6. In summary, this particular gale
force event lasted 102 total hours with
36 hours of storm force winds during

the peak of the wind surge through the
Isthmus of Tehuantepec.

A gale force wind event not related to
the Gulf of Tehuantepec region was a
relatively long lived Gulf of California
gale that lasted 30 hours beginning
1800 UTC 02 February. A recent study,
Cohen et al. 2010, showed from specific
western United States observations
that gales may be more frequent in
the Gulf of California than previously
recognized. Strong surface troughing
across northwestern Mexico along
with a high pressure ridge anchored
by a 1033 hPa high centered over the
northeast Pacific Ocean near 37N134W
was responsible for a tight pressure
gradient over the Gulf of California.
This resulted in strong northerly flow
across the entire Gulf of California.
Unfortunately, the ASCAT instrument
never traversed the entire Gulf of
California and ship observations
remained very limited in this region.
However, Figure 8 shows a 0354 UTC



Table 2. Non-tropical cyclone warnings issued for the subtropical and tropical eastern North Pacific

between 01 January 2011 and 30 April 2011.

Onset

0000 UTC 03 Jan
1200 UTC 11 Jan
1800 UTC 26 Jan
0600 UTC 28 Jan
1800 UTC 02 Feb
0000 UTC 03 Feb
0000 UTC 05 Feb
0000 UTC 08 Feb
1800 UTC 10 Feb
0000 UTC 11 Feb
1800 UTC 01 Mar
1800 UTC 06 Mar
1500 UTC 10 Mar
0600 UTC 20 Mar
0000 UTC 06 Apr

Region

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of California
Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

Gulf of Tehuantepec

High Seas - Cold Front

Gulf of Tehuantepec

Peak Wind Speed Gale/Storm Duration
35 kis 18 hr
50 kis 102 hr/ 36 hr
35kis 18 hr
35kis 24 hr
40 kis 30hr
35kis 24 hr
35kis 18 hr
50 kis 24 hr/ 06 hr
35kis 18 hr
50 kis 90 hr/ 18 hr
35kis 24 hr
35kis 18 hr
45 kis 33hr
35kis 18 hr
40 kis 12hr

03 February ASCAT pass that clipped
the far southern gulf waters. Data
from previous events would suggest
that gale force winds likely occurred
over the central waters of the Gulf of
California.
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Figure 6. The National Weather Service Unified Surface Analysis at 1800 UTC
12 January 2011. Note the cold front passage ushering in a surge of storm
force northerly winds into the Gulf of Tehuantepec region. A ship observation
of a north wind at 45 kts is circled in red.
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Figure 7. Ocean vector wind
retrievals from an ASCAT pass on
1537 UTC 12 January 2011. Note

the large swath of winds to gale
force in the Gulf of Tehuantepec
and area extending south-
southwest.
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Figure 8. Ocean vector wind
retrievals from the ASCAT pass
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National Weather Service
. g
VOS Program New Recruits: <
March 1, 2011 through June 30, 2011 %
_________________________________________________________________________________________________________________________ ;@
2.
SHIP NAME CALL SIGN SHIP NAME CALL SIGN %
Achievement WDF2728 Olive L. Moore WDF7019 <
Algoma Discovery CFK9796 Orange Star A8WP6 C%
Algoma Guardian CFK9O698 Overseas Andromar VTHP4 BZ
APL Coral WDF6832 Overseas Tampa WOTA 2
Atlantic Lily VREF6 Peace Voyage VRHO5 §
Baltic Bear V7QN4 Safmarine Makutu MRWF2
Baltic Cove A8VG9
Baltic Wolf V70X8 Saga Monal VRZQ9
Berra K TCTH9 Tangguh Hiri C6XC2
CMA CGM La Scala 2CSE5 Tridonawati ELNY2
Costa Marina IBNC Tyco Dependable V7DI6
Costa Romantica IBCR
Deepseas Metro | ZCEDS8 USCG Mellon WMEL
i USNS Washington
Disney Dream C6YR6 Chambers T-AKE-11 NCHA
Eland DYLD
Eships Dana ZDJT6
Fairchem Friesian V7PU7
Federal Saguenay 8PNQ
Genco Raptor V7NB8
Golden Eagle VTTF7
Lowlands Brilliance ONDC
Maersk Winnipeg VRGI7 38 NEW RECRUITS! WAY TO GOIll
Mineral Ningbo ONGA g
Morning Haruka A8GKT7 %
Mukaddes Kalkavan TCSU2 =
NYK Nebula 3ENG6 *
3
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Points of Contact

U.S. Port Meteorological

Officers

HEADQUARTERS

John Wasserman

Voluntary Observing Ship Program
Manager

National Data Buoy Center
Building 3203

Stennis Space Center, MS 39529-6000

Tel: 228-688-1818
Fax: 228-688-3923
E-mail: john.wasserman@noaa.gov

(vacant)

Voluntary Observing Ship Operations
Manager

National Data Buoy Center

Building 3203

Stennis Space Center, MS 39529-6000

Tel:
Fax:
E-mail:

ATLANTIC PORTS

David Dellinger, PMO

National Weather Service, NOAA
2550 Eisenhower Blvd, Suite 312
P.0. Box 350067

Port Everglades, FL 33335

Tel: 954-463-4271

Fax: 954-462-8963

E-mail: david.dellinger@noaa.gov

Robert Niemeyer, PMO

National Weather Service, NOAA
13701 Fang Road

Jacksonville, FL 32218-7933
Tel: 904-741-5186 Ext. 117

Fax: 904-741-0078

E-mail: rob.niemeyer@noaa.gov

Tim Kenefick, PMO

NOAA Coastal Services Center
2234 South Hobson Avenue
Charleston, SC 29405-2413

Tel: 843-709-0102

Fax: 843-740-1289

E-mail: timothy.kenefick@noaa.gov

Peter Gibino, PMO

National Weather Service, NOAA
4034-B Geo. Wash. Mem. Hwy.
Yorktown, VA 236922724

Tel: 757-617-0897

Fax: 757-877-9561

E-mail: peter.gibino@noaa.gov

Lori Evans, PMO

National Weather Service, NOAA
Maritime Center |, Suite 287
2200 Broening Highway
Baltimore, MD 21224-6623

Tel: 443-642-0760

Fax: 410-633-4713

E-mail: lori.evans@noaa.gov

Jim Luciani, PMO

New York/New Jersey

National Weather Service, NOAA
110 Main Street, Suite 201
South Amboy, NJ 08879-1367
Tel: 908-217-3477

Fax: 732-316-7643

E-mail: james.luciani@noaa.gov

GREAT LAKES PORTS

Ron Williams, PMO

National Weather Service, NOAA
5027 Miller Trunk Highway
Duluth, MN 55811-1442

Tel 218-729-0651

Fax 218-729-0690

E-mail: ronald.williams@noaa.gov

GULF OF MEXICO PORTS

Paula Rychtar, PMO

¢/o NOAA Fisheries

P.O. Drawer 1207

Pascagoula, MS 39568-1207
Tel: 504-289-2294

E-mail: paula.rychtar@noaa.gov

Chris Fakes, PMO

National Weather Service, NOAA
1353 FM646

Suite 202

Dickinson, TX 77539

Tel: 281-534-2640 Ext. 277
Fax: 281-534-4308

E-mail: chris.fakes@noaa.gov

PACIFIC PORTS

Derek LeeLoy, PMO

Ocean Services Program Coordinator
National Weather Service Pacific Region
HQ

Grosvenor Center, Mauka Tower

737 Bishop Street, Suite 2200
Honolulu, HI 96813-3201

Tel: 808-532-6439

Fax: 808-532-5569

E-mail: derek.leeloy@noaa.gov

Brian Holmes, PMO

National Weather Service, NOAA
501 West Ocean Blvd., Room 4480
Long Beach, CA 90802-4213

Tel: 562-980-4090

Fax: 562-436-1550

E-mail: brian.holmes@noaa.gov

Daniel Curtis, PMO

National Weather Service, NOAA
1301 Clay Street, Suite 1190N
Oakland, CA 94612-5217

Tel: 510-637-2960

Fax: 510-637-2961

E-mail: daniel.curtis@noaa.gov

Matt Thompson, PMO

National Weather Service, NOAA
7600 Sand Point Way, N.E.,

BIN C15700

Seattle, WA 98115-6349

Tel: 206-526-6100

Fax: 206-526-6904

E-mail: matthew.thompson@noaa.gov

Richard Courtney, PMO

National Weather Service, NOAA
600 Sandy Hook Street, Suite 1
Kodiak, AK 99615-6814

Tel: 907-487-2102

Fax: 907-487-9730

E-mail: richard.courtney@noaa.gov

Peggy Perales, PMO

National Weather Service, NOAA,
Box 427

Valdez, AK 99686-0427

Tel: 907-835-4505

Fax: 907-835-4598

E-mail: peggy.perales@noaa.gov

Larry Hubble, PMO
National Weather Service Alaska Region
222 West 7th Avenue #23
Anchorage, AK 99513-7575
Tel: 907-271-5135

Fax: 907-271-3711

E-mail: larry.hubble@noaa.gov



U.S. Coast
Guard AMVER
Center

Ben Strong

AMVER Maritime Relations Officer, United
States Coast Guard

Battery Park Building

New York, NY 10004

Tel: 212-668-7762

Fax: 212-668-7684

E-mail: bmstrong@batteryny.uscg.mil

SEAS Field
Representatives

AOML SEAS PROGRAM
MANAGER

Dr. Gustavo Goni

AOML

4301 Rickenbacker Causeway
Miami, FL 33149-1026

Tel: 305-361-4339

Fax: 305-361-4412

E-mail: gustavo.goni@noaa.gov

DRIFTER PROGRAM MANAGER

Dr. Rick Lumpkin
AOML/PHOD

4301 Rickenbacker Causeway
Miami, FL 33149-1026

Tel: 305-361-4513

Fax: 305-361-4412

E-mail: rick.lumpkin@noaa.gov

ARGO PROGRAM MANAGER

Dr. Claudia Schmid

AOML/PHOD

4301 Rickenbacker Causeway
Miami, FL 33149-1026

Tel: 305-361-4313

Fax: 305-361-4412

E-mail: claudia.schmid@noaa.gov

GLOBAL DRIFTER PROGRAM

Shaun Dolk

AOML/PHOD

4301 Rickenbacker Causeway
Miami, FL 33149-1026

Tel: 305-361-4446

Fax: 305-361-4366

E-mail: shaun.dolk@noaa.gov

RORTHEAST ATLANTIC SEAS

Jim Farrington

SEAS Logistics/AMC

439 West York Street

Norfolk, VA 23510

Tel: 757-441-3062

Fax: 757-441-6495

E-mail: james.w.farrington@noaa.gov

SOUTHWEST PACIFIC SEAS REP.

Carrie Wolfe

Southern California Marine Institute
820 S. Seaside Avenue

San Pedro, Ca 90731-7330

Tel: 310-519-3181

Fax: 310-519-1054

E-mail: cwolfe@csulb.edu

SOUTHEAST ATLANTIC SEAS REP.

Francis Bringas

AOML/GOOS Center

4301 Rickenbacker Causeway
Miami, FL 33149-1026

Tel: 305-361-4332

Fax: 305-361-4412

E-mail: francis.bringas@noaa.gov

PACIFIC NORTHWEST SEAS REP.

Steve Noah

SEAS Logistics/PMC

Olympic Computer Services, Inc.
Tel: 360-385-2400

Cell: 425-238-6501

E-mail: snoah@olycomp.com or
karsteno@aol.com

Other Port
Meteorological
Officers

ARGENTINA

Mario J. Garcia

Jefe del Dto. Redes

Servicio Meteorlogico Nacional
25 de Mayo 658 (C1002ABN)
Buenos Aires

Argentina

Tel: +54-11 4514 1525

Fax: +54-11 5167 6709
E-mail: garcia@meteofa.mil.ar

AUSTRALIA
Head Office

Graeme Ball, Mgr.

Marine Observations Group

Bureau of Meteorology

GPO Box 1289K

Melbourne, VIC 3001

Australia

Tel: +61-3 9669 4203

Fax: +61-3 9669 4168

E-mail: smmo@bom.gov.au

Group E-mail: marine_obs@bom.gov.au

Fremantle

Malcolm (Mal) Young, PMA

¢/0 Bureau of Meteorology

PO Box 1370

West Perth WA 6872

Australia

Tel: +61-8 9474 1974

Fax: +61 8 9474 2173

E-mail: pma.fremantle@bom.gov.au

Melbourne

Albert Dolman, PMA

¢/o Bureau of Meteorology

GPO Box 1636M

Melbourne, Vic. 3001

Australia

Tel: +61-4 3858 7341

Fax: +61-3 5229 5432

E-mail: pma.melbourne@bom.gov.au

Sydney

Capt. Einion E. (Taffy) Rowlands, PMA
c¢/o Bureau of Meteorology

GPO Box 413

Darlinghurst NSW 1300

Australia

Tel:+61-2 9296 1547

Fax: +61-2 9296 1648

E-mail: pma.sydney@bom.gov.au

CANADA
Canadian Headquarters

Gerie Lynn Lavigne, Life Cycle Manager
Marine Networks, Environment Canada
Surface Weather, Climate and Marine
Networks

4905 Dufferin Street

Toronto, Ontario

Canada M3H 5T4

Tel: +1-416 739 4561

Fax: +1-416 739 4261

E-mail: gerielynn.lavigne@ec.gc.ca
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British Columbia

Bruce Lohnes, Monitoring Manager
Environment Canada

Meteorological Service of Canada
140-13160 Vanier Place

Richmond, British Columbia V6V 2J2
Canada

Tel: +1-604-664-9188

Fax: +1604-664-4094

E-mail: _bruce.lohnes@ec.gc.ca

Newfoundland

Andrew Dwyer, PMO

Environment Canada

6 Bruce Street

St John’s, Newfoundland A1N 4T3
Canada

Tel: +1-709-772-4798

Fax: +1-709-772-5097

E-mail: andre.dwyer@ec.gc.ca

Nova Scotia

Randy Sheppard, PMO
Meteorological Service of Canada
16th Floor, 45 Aldernay Drive
Dartmouth, Nova Scotia B2Y 2N6
Canada

Tel: +1-902-426-6616

E-mail: randy.sheppard@ec.gc.ca

Ontario

Tony Hilton, Supervisor PMO;
Rick Shukster, PMO &

Roland Kleer, PMO

Environment Canada
Meteorological Service of Canada
100 East Port Blvd.

Hamilton, Ontario L8H 7S4 Canada
Tel: +1-905 312 0900

Fax: +1-905 312 0730

E-mail: tony.hilton@ec.gc.ca
roland.kleer@ec.gc.ca
rick.shukster@ec.gc.ca

Quebec

Erich Gola, PMO

Meteorological Service of Canada
Quebec Region

Service météorologique du Canada
Environnement Canada

800 rue de la Gauchetiére Ouest, bureau
7810

Montréal (Québec) H5A 119 Canada
Tel: +1-514 283-1644

Cel: +1-514 386-8269

Fax: +1-514 496-1867

E-mail: erich.gola@ec.gc.ca

CHINA

YU Zhaoguo

Shanghai Meteorological Bureau
166 Puxi Road

Shanghai, China

CROATIA
Port of Split

Captain Zeljko Sore

Marine Meteorological Office-Split
P.0. Box 370

Glagoljaska 11

HR-21000 Split

Croatia

Tel: +385-21 589 378

Fax: +385-21 591 033 (24 hours)
E-mail: sore@cirus.dhz.hr

Port of Rijeka

Smiiljan Viskovic

Marine Meteorological Office-Rijeka
Riva 20

HR-51000 Rijeka

Croatia

Tel: +385-51 215 548

Fax: +385-51 215 574

DENMARK

Cmdr Roi Jespersen, PMO &

Cmdr Harald R. Joensen, PMO
Danish Meteorological Inst., Observation
Dept

Surface and Upper Air Observations
Division

Lyngbyvej 100

DK-2100 Copenhagen

Denmark

Tel: +45 3915 7337

Fax: +45 3915 7390

E-mail: ri@dmi.dk

hri@dmi.dk

FALKLANDS

Captain R. Gorbutt, Marine Officer
Fishery Protection Office

Port Stanley

Falklands

Tel: +500 27260

Fax: +500 27265

Telex: 2426 FISHDIR FK

FRANCE
Headquarters

André Péries, PMO Supervisor
Météo-France DSO/RESO/PMO
42, Avenue Gustave Coriolis
31057 Toulouse Cédex

France

Tel: +33-5 61 07 98 54

Fax: +33-5 61 07 98 69
E-mail: andre.peries@meteo.fr

Boulogne-sur-mer

Gérard Doligez

Météo-France DDM62

17, boulevard Sainte-Beuve
62200 Boulogne-sur-mer
France

Tel: +33-321 10 85 10

Fax: +33-221 333312
E-mail: gerard.doligez@meteo.fr

Brest

Louis Stéphan, Station Météorologique
16, quai de la douane29200 Brest
France

Tel: +33-298 44 60 21

Fax: +33-2 98 44 60 21

La Réunion

Yves Morville, Station Météorologique
Port Réunion

France

Fax: 4262 262 921 147

Telex: 916797RE

E-mail: dirre@meteo.fr
meteo.france.leport@wanadoo.fr

Le Havre

Andre Devatine, Station Météorologique
Nouveau Sémaphore

Quai des Abeilles

76600 Le Havre

France

Tel: +33-2 32 74 03 65

Fax: +332 3274 03 61

E-mail: andre.devatine@meteo.fr

Marseille

Michel Perini, PMO
Météo-France / CDM 13

2A BD du Chateau-Double
13098 Aix en Provence Cédex 02
France

Tel: +00 33 (0)4 42 95 25 42
Fax: +00 33 (0)4 42 95 25 49
E-mail: michel.perini@meteo.fr



Montoir de Bretagne

Jean Beaujard, Station Météorologique
Aérodome de Saint-Nazaire-Montoir
44550 Montoir de Bretagne

France

Tel: +33-240 17 13 17

Fax: +33-2 40 90 39 37

New Caledonia

Henri Léveque, Station Météorologique
BP 151

98845 Noumea Port

New Caledonia

France

Tel: +687 27 30 04

Fax: +687 27 42 95

GERMANY

Headquarters

Volker Weidner, PMO Advisor
Deutscher Wetterdienst
Bernhard-Nocht-Strasse 76
D-20359 Hamburg

Germany

Tel: +49-40 6690 1410

Fax: +49-40 6690 1496
E-mail: pmo@dwd.de

Bremerhaven

Henning Hesse, PMO
Deutscher Wetterdienst

An der Neuen Schleuse 10b
D-27570 Bremerhaven
Germany

Tel: +49-471 70040-18
Fax: +49-471 70040-17
E-mail: pmo@dwd.de

Hamburg

Horst von Bargen, PMO

Matthias Hoigt

Susanne Ripke

Deutscher Wetterdienst

Met. Hafendienst
Bernhard-Nocht-Str. 76

D - 20359 Hamburg

Tel: +49 40 6690 1412/1411/1421
Fax: +49 40 6690 1496

E-mail: pmo@dwd.de

Rostock

Christel Heidner, PMO
Deutscher Wetterdienst
Seestr. 15a

D - 18119 Rostock

Tel: +49 381 5438830
Fax: +49 381 5438863
E-mail: pmo@dwd.de

Gilbraltar

Principal Meteorological Officer
Meteorological Office

RAF Gilbraltar BFPO 52
Gilbraltar

Tel: +350 53419

Fax: +350 53474

GREECE

Michael Myrsilidis

Marine Meteorology Section
Hellenic National Meteorological Service
(HNMS)

El, Venizelou 14

16777 Hellinikon

Athens

Greece

Tel: +30-10 9699013

Fax: +30-10 9628952, 9649646
E-mail: mmirsi@hnms.gr

HONG KONG, CHINA

Wing Tak Wong, Senior Scientific Officer
Hong Kong Observatory

134A Nathan Road

Kowloon

Hong Kong, China

Tel: +852 2926 8430

Fax: +852 2311 9448

E-mail: wtwong@hko.gov.hk

ICELAND

Hreinn Hjartarson, Icelandic Met. Office
Blstadavegur 9

IS-150 Reykjavik

Iceland

Tel: +354 522 6000

Fax: +354 522 6001

E-mail: hreinn@vedur.is

INDIA
Calcutta

Port Meteorological Office
Alibnagar, Malkhana Building
N.S. Dock Gate No. 3
Calcutta 700 043

India

Tel: +91-33 4793167

Chennai

Port Meteorological Office
10th Floor, Centenary Building
Chennai Port Trust, Rajaji Road
Chennai 600 001

India

Tel: +91-44 560187

Fort Mumbai

Port Meteorological Office

3rd Floor, New Labour Hamallage Building
Yellow Gate, Indira Doct

Fort Mumbai 400 001

India

Tel: +91-2613733

Goa

PMO, Port Meteorological Liaison Office
Sada, P.O., Head Land Sada

Goa 403 804

India

Tel: +91-832 520012

Kochi

Port Meteorological Office

Cochin Harbour, North End, Wellington
Island

Kochi 682 009

India

Tel: +91-484 667042

Visakhapatnam

Port Meteorological Office

¢/o The Director, Cyclone Warning Centre
Chinna Waltair

Visakhapatnam 530 017.Andra Pradesh
India

Tel: +91-891 746506

INDONESIA
Belawan

Stasiun Meteorologi Maritim Belawan
JI. Raya Pelabuhan llI

Belawan - 20414

Indonesia

Tel: +62-21 6941851

Fax: +62-21 6941851

Bitung

Stasiun Meteorologi Maritim Bitung
JI. Kartini No. 1

Bitung - 95524

Indonesia

Tel: +62-438 30989

Fax: +62-438 21710

Jakarta

Mochamad Rifangi

Meteorological and Geophysical Agency
JI. Angkasa | No. 2 Kemayoran

Jakarta - 10720

Indonesia

Tel: +62-21 4246321

Fax: +62-21 4246703
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Stasiun Meteorologi Maritim Tanjung
Priok

JI. Padamarang Pelabuhan

Tanjung Priok

Jakarta - 14310

Indonesia

Tel: +62-21 4351366

Fax: +62-21 490339

Makassar

Stasiun Meteorologi Maritim Makassar
JI. Sabutung | No. 20 Paotere

Makassar

Indonesia

Tel: +62-411 319242

Fax: +62-411 328235

Semarang

Stasiun Meteorologi Maritim Semarang
JI. Deli Pelabuhan

Semarang - 50174

Indonesia

Tel: +62-24 3549050

Fax: +62-24 3559194

Surabaya

Stasiun Meteorologi Maritim Surabaya
JI. Kalimas baru No. 97B

Surabaya - 60165

Indonesia

Tel: +62-31 3291439

Fax: +62-31 3291439

IRELAND
Cork

Brian Doyle, PMO

Met Eireann

Cork Airport

Cork

Ireland

Tel: +353-21 4917753
Fax: +353-21 4317405

Donegal

Paddy Delaney, Station Manager
Met Eireann

Cork Airport

MalinHead

Lifford

Co. Donegal

Ireland

Dublin

Columba Creamer, Marine Unit
Met Eireann

Glasnevin Hill

Dublin 9

Ireland

Mayo

Andy Clohessy, Station Manager
Connaught International Airport
Charleston

Co. Mayo

IRELAND
Wexford

Dennis 0. Mahoney, Station Manager
Met Eireann

Rossiare Harbour

Wexford

Ireland

Tel: +353-53 33113

Fax: +353-53 33105

E-mail: met.rossiarre@eircom.net

ISRAEL
Ashdod

Aharon Ofir, PMO
Marine Department
Ashdod Port

Tel: 972 8 8524956

Haifa

Hani Arbel, PMO
Haifa Port
Tel: 972 4 8664427

JAPAN
Headquarters

Dr. Kazuhiko Hayashi, Scientific Officer
Marine Div., Climate and Marine Dept.
Japan Meteorological Agency

1-3-4 Otemachi, Chiyoda-ku

Tokyo, 100-8122

Japan

Tel: +81-3 3212 8341 ext. 5144

Fax: +81-3 3211 6908

Email: hayashik@met.kishou.go.jp
VOS@climar.kishou.go.jp

Kobe

Port Meteorological Officer

Kobe Marine Observatory

1-4-3, Wakinohamakaigan-dori, Chuo-ku
Kobe 651-0073

Japan

Tel: +81-78 222 8918

Fax: +81-78 222 8946

Nagoya

Port Meteorological Officer

Nagoya Local Meteorological Observatory
2-18, Hiyori-ho, Chigusa-ku

Nagoya, 464-0039

Japan

Tel: +81-52 752 6364

Fax: +81-52 762-1242

Yokohama

Port Meteorological Officer
Yokohama Local Meteorological
Observatory

99 Yamate-cho, Naka-ku
Yokohama, 231-0862

Japan

Tel: +81-45 621 1991

Fax: +81-45 622 3520

Telex: 2222163

KENYA

Ali Juma Mafimbo, PMO

PO Box 98512

Mombasa

Kenya

Tel: +254-11 225687 / 433689
Fax: +254-11 433689
E-mail:mafimbo@lion.meteo.go.ke

MALASYA
Port Bintulu

Paul Chong Ah Poh, PMO
Bintulu Meteorological Station
P.O. Box 285

97007 Bintulu

Sarawak

Malaysia

Fax: +60-86 314 386

Port Klang

Mohd Shah Ani, PMO

Malaysian Meteorological Service
Jalan Sultan

46667 Petaling Jaya

Selangor

Malaysia

Fax: +60-3 7957 8046

Port Kinabalu

Mohd Sha Ebung, PMO
Malaysian Meteorological Service
7th Floor, Wisma Dang Bandang
P.O. Box 54

88995 Kota Kinabalu

Sabah

Malaysia

Fax: +60-88 211 019



MAURITUIS
Port Louis

Meteorological Services
St. Paul Road

Vacoas

Mauritius

Tel: +230 686 1031/32
Fax: +230 686 1033
E-mail:meteo@intnet.mu

NETHERLANDS

Bert de Vries, PMO &
René Rozeboom, PMO
KNMI, PMO-Office
Wilhelminalaan 10
Postbus 201

3730 Ae de Bilt
Netherlands

Tel: +31-30 2206391

Fax: +31-30 2210849
E-mail: pmo-office@knmi.nl

NEW ZEALAND

Julie Fletcher, MMO

Meteorological Service New Zealand Ltd.
P.0. Box 722

Wellington

New Zealand

Tel: +64-4 4700 789

Fax: +64-4 4700 772

NORWAY

Tor Inge Mathiesen, PMO
Norwegian Meteorological Institute
Allégaten 70

N-5007 Bergen, Norway

Tel: +47-55 236600

Fax: +47-55 236703

Telex: 40427/42239

PAKISTAN

Hazrat Mir, Senior Meteorologist
Pakistan Meteorological Department
Meteorological Office

Jinnah International Airport

Karachi, Pakistan

Tel:+ 92-21 45791300, 45791322
Fax: +92-21 9248282

E-mail: pmdmokar@khi.paknet.com.pk

PHILIPINES
Cagayan de Oro City

Leo Rodriguez

Pagasa Complex Station

Cagayan de Oro City 9000, Misamis
Occidental

Philipines

Tel: +63-8822 722 760

Davao City

Edwin Flores

Pagasa Complex Station, Bangoy Airport
Davao City 8000

Philipines

Tel: +63-82 234 08 90

Dumaguete City

Edsin Culi

Pagasa Complex Station

Dumaguete City Airport

Dumaguete City, Negros Oriental 6200
Philipines

Tel: +63-35 225 28 04

Legaspi City

Orthello Estareja
Pagasa Complex Station
Legaspi City, 4500
Philipines

Tel: +63-5221 245 5241

lloilo City

Constancio Arpon, Jr.
Pagasa Complex Station
lloilo City 5000
Philipines

Tel: +63-33 321 07 78

Mactan City

Roberto Entrada

Pagasa Complex Station, Mactan Airport
Mactan City, CEBU 6016

Philipines

Tel: +63-32 495 48 44

Manila

Dr. Juan D. Cordeta & Benjamin Tado, Jr
Pagasa Port Meteorological Office
PPATC Building, Gate 4

South Harbor

Manila 1018

Philipines 1100

Tel: +63-22 527 03 16

POLAND

Jozef Kowalewski, PMO

Gdynia and Gdansk Institute of
Meteorology and Water Management
Waszyngton 42

PL-81-342 Gdynia

Poland

Tel: +48-58 6204572

Fax: +48-58 6207101

Telex: 054216
E-mail:kowalews@stratus.imgw.gdynia.pl

REPUBLIC OF KOREA
Inchon

Inchon Meteorological Station
25 Chon-dong, Chung-gu
Inchon

Republic of Korea

Tel: +82-32 7610365

Fax: +82-32 7630365

Pusan

Pusan Meteorological Station
1-9 Taechong-dong, Chung-gu
Pusan

Republic of Korea

Tel: +82-51 4697008

Fax: +82-51 4697012

RUSSIAN FEDERATION

Ravil S. Fakhrutdinov

Roshydromet

12, Novovagan’kovsky Street

Moscow 123242

Russian Federation

Tel:+7-095 255 23 88

Fax: +7-095 255 20 90

Telex: 411117 RUMS RF

E-mail: marine@mcc.mecom.ru fakhrutdi-
nov@rhmc.mecom.ru

SAUDI ARABIA

Mahmoud M. Rajkhan, PMO
Meteorology and Environmental
Protection Administration (MEPA)

P.0. Box 1358

Jeddah 21431

Saudi Arabia

Tel: +966-2 6512312 Ext. 2252 or 2564
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SINGAPORE

Amran bin Osman, PMS
Meteorological Service
PO Box 8

Singapore Changi Airport
Singapore 9181

Tel: 5457198

Fax: +65 5457192
Telex: RS50345 METSIN

SOUTH AFRICA
Headquarters

Johan Stander

Regional Manager: Western Cape
Antarctica and Islands

South African Weather Service

P O Box 21 Cape Town International
Airport 7525

South Africa

Tel: +27 (0) 21 934 0450

Fax: +27 (0) 21 934 4590

Cell: +27 (0) 82 281 0993
Weatherline: 082 162

E-mail: johan.stander@weathersa.co.za

Cape Town

C. Sydney Marais, PMO

Cape Town Regional Weather Office
Cape Town International Airport
Cape Town 7525

South Africa

Tel: +27-21 934 0836

Fax: +27-21 934 3296

E-mail: maritime@weathersa.co.za

Durban

Gus McKay, PMO

Durban Regjonal Weather Office
Durban International Airpot
Durban 4029

South Africa

Tel: +27-31 408 1446

Fax: +27-31 408 1445

E-mail: mckay@weathersa.co.za

SWEDEN

Johan Svalmark

SMHI )

SE-601 75 NORRKOPING
Sweden

Tel: + 46 11 4958000

E-mail: johan.svalmark@smhi.se

TANZANIA, UNITED REPUBLIC OF

H. Charles Mwakitosi, PMO
P.0. Box 3056

Dar es Salaam

United Republic of Tanzania

THAILAND

Kesrin Hanprasert, Meteorologist
Marine and Upper Air Observation
Section

Meteorological Observation Division
Thai Meteorological Department
4353 Sukhumvit Road, Bangna
Bangkok 10260

Thailand

Tel: +66-2 399 4561

Fax: +66-2 398 9838

E-mail: wattana@fc.nrct.go.th

UNITED KINGDOM

Headquarters

Sarah C. North, Marine Networks
Manager Met Office

Observations Supply - Marine Networks
FitzRoy Road

Exeter

Devon

EX1 3PB

United Kingdom

Tel: +44-1392 855 617

Fax: +44-870 900 5050

E-mail: sarah.north@metoffice.gov.uk
Group E-mail: obsmar@metoffice.gov.uk

North England
Vacant
South England — PMO London

Joe Maguire

Port Meteorological Officer

Met Office

Trident House

21 Berth Tilbury Dock

Tilbury, Essex RM18 7HL

United Kingdom

Telephone: +44-1375 859 970
Telefax: +44- (0)870 900 5050
E-mail: pmolondon@metoffice.go

PMO Southampton

Lalinda Namalarachchi, PMO
Met Office

¢/o Room 231/19

National Oceanography Centre,
Southampton

University of Southampton,
Waterfront Campus

European Way

Southampton S014 3ZH
United Kingdom

Telephone: +44 -2380638339
Telefax: +44-870 900 5050

E-mail: pmosouthampton@metoffice.gov.

SCOTLAND

Tony Eastham, PMO

Met Office

Saughton House, Broomhouse Drive
Edinburgh EH11 3XQ

United Kingdom

Tel: +44-131 528 7305

Fax: +44-131 528 7345

E-mail: pmoedinburgh@metoffice.gov.uk

lan J. Hendry, Offshore Adviser

Met Office

Davidson House Campus 1
Aberdeen Science & Technology Park
Bridge of Don

Aberdeen AB22 8GT

United Kingdom

Tel: +44-1224 407 557

Fax: +44-1224 407 568

E-mail: ihendry@metoffice.gov.uk

NOAA WEATHER RADIO
NETWORK

(1) 162.550 mHz

(2) 162.400 mHz
(3) 162.475 mHz

(4) 162.425 mHz

(5) 162.450 mHz

(6) 162.500 mHz

(7) 162.525 mHz

Channel numbers, e.g. (WX1, WX2) etc.
have no special significance but are often
designated this way in consumer equip-
ment. Other channel numbering schemes
are also prevalent.

The NOAA Weather Radio network
provides voice broadcasts of local and
coastal marine forecasts on a continu-
ous cycle. The forecasts are produced by
local National Weather Service Forecast
Offices.

Coastal stations also broadcast predicted
tides and real time observations from
buoys and coastal meteorological sta-
tions operated by NOAA’s National Data
Buoy Center. Based on user demand, and
where feasible, Offshore and Open Lake
forecasts are broadcast as well.

The NOAA Weather Radio network pro-
vides near continuous coverage of the
coastal U.S, Great Lakes, Hawaii, and
populated Alaska coastline. Typical cover-
age is 25 nautical miles offshore, but
may extend much further in certain areas.
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