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From the Editor

Paula Rychtar

Hello everyone and welcome to another edition of the Mariners Weather Log.

At this point in the hurricane season, [ am happy to report that so far so good. Here it is...the
end of July and not much really to write about and that is just how we like it. In saying that,
it is early in the season and the upcoming months are usually pretty active so I would like to
remind everyone how important your timely and accurate marine weather observations are.
The forecasts are only as good as the data that goes into them, so please give special attention
to the elements that you report. Keeping your safety in mind, remember that you need to take
into account the inherent errors in hurricane forecasting. To elaborate on these errors and to
limit your potential of a close encounter between ship and storm...please refer to the National
Hurricane Center “Marine Safety” web page so that you can remain current on the several
methods to minimize your risks. http:/www.nhc.noaa.gov/prepare/marine.php

More and more ships are sending their observations via the internet and with that said another
quick reminder for you.. .please do not send your observation using HTML, use plain text or rich
text. We have noticed an increasing number of ships observations being sent in unsuccessfully.
Please be sure and check your settings for this common error, and as always if you need
assistance contact your PMO, or VOS(@noaa.gov.

On the cover is a photograph of a waterspout on the northern end of the Strait of Malacca.
This is a narrow stretch of water between the Malay Peninsula and the Indonesian island of
Sumatra and one of the most important shipping lanes in the world. Waterspouts can fall
under two categories, fair weather and tornadic. This particular photo and the accompanying
photographs I received along with the ships location at the time, give indication of the tornadic
type. NOAA’s National Weather Service suggests the best way to avoid a waterspout is to move
at a 90-degree angle to its apparent movement. Never move closer to a waterspout in order to
investigate as some can be just as dangerous as tornadoes.

I hope you enjoy this edition of the Mariners Weather Log. We have an interesting article on
the flow reversal of the Mississippi River during Hurricane Isaac. As always, our shipwreck
article from Skip is a great read. [ know our next issue in December will certainly have a PMO
corner with another episode of our Charleston PMO Tim Kenefick and his trip teaching cadets
marine weather observing on the SUNY Maritime Ship EMPIRE STATE. Lastly, please feel
free to send any comments or suggestions as I am always looking to improve your Mariners
Weather Log.

Paula

On the cover:
Photo taken by: Captain Ullanat Sethunath Krishnan from
the ship FRONTIER ISLAND.

This impressive photo of a waterspout was taken while
transiting the Straits of Malacca (northern end, outbound) on
the 5th of December. Position at the time was 04 42N,

099 07.5 E and approximately 50-100 m in diameter.
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Sunset photos taken by: Paula Rychtar onboard the
NOAA Ship GORDON GUNTER, Sunday,
June 23rd, 2013 off the coast of Virginia.

Photos taken by: Denice Drass Marine Biologist,
28 Feb 2013, onboard the NOAA SHIP OREGON I,
Plankton Survey.

These photos were taken after a cold frontal
passage on the afternoon of February 28th 2013.
29 50.573N 088 11.486W
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Mississippi River Flow Reversal During Hurricane Isaac in 2012

Mississippi River Flow Reversal during Hurricane
Isaac in 2012: A Physical Explanation

Professor S. A. Hsu, Coastal Studies Institute, LSU, Baton Rouge. LA.
Email: sahsu@Isu.edu

Abstract: During the passage of Hurricane Isaac in 2012 the Mississippi River experienced flow reversal. Evidence
is presented to delineate this phenomenon. A physical explanation is provided and verified. Since 98% of the storm
surge in the river’s delta area, which causes the flow reversal, can be explained by the combination of both wind-
stress forcing and inverse barometric effect, a formula is provided for operational use.

1. INTRODUCTION

During Hurricane Isaac in 2012 the Mississippi River flow was reversed. Since this phenomenon was not common,
the riverine traffic was not prepared for this potentially hazardous navigation. Therefore, many ocean-going vessels
and numerous barges along the river were caught by surprise. The purposes of this study are to: (1) delineated the
flow reversal phenomenon: and (2) provide a physical explanation so that a formula can be developed for future
forecasting applications through the port meteorologist responsible or New Orleans and Baton Rouge ports, in case
similar phenomenon may occur again.

2. THE MET-OCEAN SETTING

Before the flow reversal is discussed, the meteorological and oceanographic (met-ocean) setting induced by
Hurricane Isaac needs to be delineated. In order to facilitate the description a map shown in Fig.1 (see www.ndbc.
noaa.gov) may be helpful. For the storm track of Isaac, see Tropical Cyclone Report by Berg (2013).
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Fig.1. The lower Mississippi River and some of the meteorological and oceanographic (met-ocean) stations
used in this study (see www.ndbc.noaa.gov).
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Mississippi River Flow Reversal During Hurricane Isaac in 2012

Since the Mississippi River Delta region is near the storm track, typical met-ocean conditions occurred as shown
in Figs.2 and 3. The minimum pressure was at 970 mb. Prior to the arrival of this low barometric reading the wind
direction was mainly from the SE. The peak wind speed was approximately 55 kts and gusted to 70 kts. Right
after the passage this minimum pressure, the wind direction changed abruptly to southwesterly. Now, the speed
increased to 60 kts with gusts up to 80 kts. Storm surges at PSTL1, PILL1 and CARLI induced by Isaac are shown
in Figs. 4 through 6, respectively. Note that the storm surge was higher further upstream than that at the river
mouth, indicating the river flow could be reduced or even reversed.

NOARMOSCO-0PS
Barometric Pressure Plot
B760922 Pilots Station East, SW Pass, LA
fram 2012/08/27 - 2012/05,30

1020.0 | — — — —— — ——— — — T
10450
Lo, o
L1005 ,0
S 1oo0.0
=
o F95.0
[
& 90,0
0w
L 985.0
Q50 .0
a75.0
a70.0
965-0 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L
03727 08727 08,/28 05,/29 0g,/29 05,/ 30 05/31
[eH 1600 05 100 [UCH e 16160 [aH e [l
Date/Time (LET)
barometric pressure
Fig. 2. Barometric records at PSTL1 during the passage of Isaac.
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Fig. 3. Wind speed and direction and wind gust at PSTL1 during Isaac.
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Fig.4. Storm surge at PSTL1 during Isaac.
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Fig. 5. Storm surge at PILL1 during Isaac.
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Fig.6. Storm surge at CARL1 during Isaac.
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3. MISSISSIPPI RIVER FLOW REVERSAL

The phenomenon of flow reversal of the Mississippi River can best be seen in Figs. 7 and 8 based on U.S.
Geological Survey (USGS) measurements at Belle Chase located just downstream from New Orleans, Louisiana.
Fig.7 illustrates the occurrence of negative velocities in the afternoon on 28 Aug 2012 which lasted until the next
morning, indicating clearly the phenomenon of river flow reversal. The river flow returned to its normal condition
about two days later. Fig. 8 shows the river stage at Belle Chase, where the water level increased from approximately

8 to 18 ft in one day.

USGS 87374929 Hississippi River at Belle Chasse, LA

Strean velocity, feet per second

Aug Aug Aug Aug Sep Sep
24 26 28 38 a1 a3
2812 2812 2012 2012 2812 2812

==== Provizional Data Subject to Revision ==-=-=-

Fig.7. USGS measurements of river velocity at Belle Chase, LA during Isaac.
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Fig.8. River stage at Belle Chase, LA, during Isaac based on USGS measurements.

More evidence of the Mississippi River flow reversal is provided in Figs. 9 and 10 for Donaldsonville and Baton
Rouge, LA, respectively. These measurements were made by the U. S. Army Corps of Engineers (USACE). Note
that these two stations are located at 173.6 and 228.4 river miles upstream from the river mouth, respectively.
Figs.9 and 10 indicate that the net one-day increases in water elevation were 7.72 and 8.30 ft, respectively. Since
the increase at Baton Rouge is higher than that at Donaldsonville, we can say that the Mississippi flow reversal can
propagate all the way to Baton Rouge at a distance of over 200 river miles. Therefore, this flow reversal can cause
navigational hazards in riverine traffic for ocean-going vessels and numerous barges along the Mississippi River.

Mississippi River at Donaldsonwille (01220)
From 08/27/2012 To 08/31/2012
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Fig.9. USACE measurements of the Mississippi River stage at Donaldsonville, LA during Isaac. Note that this station is located at
173.6 river miles upstream from the river mouth.
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Fig.10. USACE measurements of the Mississippi River stage at Baton Rouge, LA during Isaac. Note that the station is located at
228.4 river miles upstream from the river mouth.

4. A PHYSICAL EXPLANATION

According to the storm track of Hurricane Isaac, the Mississippi River Delta area was located just on the right-
hand side of the track so that both wind stress forcing and the inverse barometric effect must be taken into account.
According to Hsu (2004), we have

S=K (1013-P) )

where S is the storm surge in feet, K is a coefficient, and P is the atmospheric pressure in mb.

Equation (1) is verified in Fig. 11 so that

S=0.14 (1013-P) ?)
R2=098 3)
R=0.99 @)

where R is the correlation coefficient and R 2 is the coefficient of determination. Since R 2 is 0.98, indicating
that 98 % of the storm surge in the Mississippi Delta area can be explained by the combination of both wind-stress
forcing and inverse barometric effects. Therefore, Equation (2) is recommended for operational use.
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Fig.11. Relationship between barometric deficit
and storm surge in Mississippi River Delta area
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Fig.11. A verification of Equation (1).

5. CONCLUSIONS

During the passage of Hurricane Isaac in 2012 the Mississippi River Experienced flow reversal. This phenomenon is
clearly demonstrated based on three independent and yet complimentary datasets as measured by USGS, USACE,
and NOS. In order to explain this flow reversal physically, a formula is provided and verified. Since 98% of the
storm surge in the Mississippi River Delta can be explained by the combination of both wind stress forcing and
inverse barometric effects, Equation (2) is recommended for operational use.

Acknowledgements:
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SHIPWRECK: TRITONICA Sank 50 Years Ago

By Skip Gillham

ROONAGH HEAD is shown
at Sault Ste. Marie in a
photo by Tom Manse,
courtesy of Roger Lelievre.

The deep sea bulk carrier
TRITONICA and the ROONAGH = = P N e
HEAD had been seen on radar ata [ el Y iy o — o
distance of 7 and a half miles. Most = |
of the evening of July 19-20, 1963, & - e
the visibility had been good on the [ - i
St. Lawrence east of Quebec City,
but a fog bank descended on the
river near Ile D’Orleans and the two

ships lost visual contact. TRITONICA is shown in June 1963, a month
before being lost, in a photo by John Low,
In the early hours of July 20, the courtesy of Rene Beauchamp.

TRITONICA emerged from the fog
finding that the two ships were only a half mile apart. The latter vessel tried to veer out of the path of
the outbound cargo ship but the bow of ROONAGH HEAD struck the inbound ore carrier a fatal blow.
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Both ships were relatively new and had been working in Canadian and American waters, from
time to time. TRITONICA had been built at Sunderland, England, and was completed in October
1956. The 527 foot, 11 inch long by 70 foot, 10 inch wide bulk carrier could carry 19,495 tons of
cargo and initially served Dingwall Shipping under the flag of Great Britain.

With the opening of the St. Lawrence Seaway in 1959, the ship made three trips into the Great
Lakes and was featured at Duluth in one of the many postcards printed to coincide with the
opening of the long anticipated Seaway.

ROONAGH HEAD was eleven years old and had been built at Belfast, Northern Ireland, for the
Ulster Steamship Co. It was completed on March 20, 1952, and began Great Lakes trading once
the Seaway opened the freshwater lakes to vessels of this size. The 455 foot long by 60 foot
wide cargo carrier could handle 9,211 tons deadweight and averaged three to four annual inland
voyages beginning in 1959.

During the 1963 season, TRITONICA was being operated by Snowberry Co. Ltd. and registered
in Bermuda for service on behalf of Canada Steamship Lines. It was chartered to the latter to
carry ilmenite ore from Havre St. Pierre, on the north shore of the St. Lawrence, to the port of
Sorel, Quebec, on the south shore east of Montreal. It had worked well on this route until the
collision.

The ore laden TRITONICA sank quickly and there were only 17 survivors. Most of the 33
casualties were asleep in their bunks and had no chance to escape before their ship went down.
The wreck landed on the bottom of the navigation channel and salvage efforts failed. In the fall
of 1964, the hull was dynamited by Foundation Maritime and a trench was dug alongside the
remains so that they would slide into deeper water.

ROONAGH HEAD remained afloat despite a huge gash in the bow. It was repaired and returned
to service maintaining regular Great Lakes trading for several more years. The ship was finally
sold to Spanish shipbreakers and arrived at the port of Castellon on September 14, 1971. Work
on dismantling the hull got underway in October and the ship was broken up by Industrial y
Comerical de Levante S.A.

An inquiry into the cause of the tragedy found both ships guilty of excessive speed for the
conditions and at equal fault.
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Mean Circulation Highlights and
Climate Anomalies

January through April 2013

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

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

January-February 2013

January 500-hPa heights were above-average over the polar region, the Gulf of Alaska, the eastern conterminous
United States, and the subtropical eastern North Atlantic. Below-average heights were observed over the central
North Atlantic, southern Europe, and central Russia Figure 1. The sea-level pressure (SLP) pattern mirrors the

500-hPa pattern Figure 2.

The 500-hPa circulation during
February featured a general zonal
wave-1 pattern at high latitudes and a
zonal wave-3 pattern in the temperate
latitudes. At high latitudes, above-
average heights prevailed over the
eastern North Atlantic and Greenland,
and below-average heights prevailed
over the North Pacific and Alaska. In
the middle latitudes, above-average
heights were observed over the central
and eastern North Pacific, the eastern
North Atlantic, and in the vicinity
of the Caspian Sea, and below-
average heights covered the eastern
conterminous U.S., southern Europe,
and Mongolia Figure 3. As was the case
with January, the February SLP pattern
largely mirrored its respective 500-hPa
pattern, and also depicts an elongated,
twin-lobed Aleutian Low Figure 4.

Wichita, KS and Portland, ME were
two areas that received record-breaking
heavy snowfall during this two-month
period. Two major winter storms in
less than a week brought a total of 53.3
cm of snow to Wichita, setting the all-
time snowfall record for any month
Reference 1. In New England, many
snowfall records were shattered during

January 2013 January 2013

500—hPa Height and Anomaly Sea—Level Pressure and Anomaly

("\
==V

mFebruaw 2013 m February 2013

Sea—Level Pressure and Anomaly
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a blizzard which affected the area on February 8-9. One such example is Portland, ME, which received 81.0 cm of
snow, the most ever recorded there from a single snowstorm Reference 2.

The Tropics

During January and February 2013, the sea surface temperatures (SSTs) remained colder-than-average across
the eastern and east-central equatorial Pacific. The latest monthly Nino index for the Nino 3.4 region was -0.4C.
Consistent with these conditions, the depth of the oceanic thermocline (measured by the depth of the 20C isotherm)
remained below-average across the eastern and east-central equatorial Pacific, where corresponding sub-surface
temperatures ranged from 1-5C below-average.

Equatorial low-level easterly trade winds remained near-average across the equatorial Pacific (January) and above-
average across the west-central equatorial Pacific (February). Enhanced convection was observed across Indonesia
and the western equatorial Pacific (January), and over the northern Indian Ocean and the western equatorial Pacific
(February). Collectively, these oceanic and atmospheric anomalies reflect ENSO-neutral conditions.

March-April 2013

The 500-hPa circulation pattern during March 2013 featured below-

average heights from the eastern contiguous U.S. eastward across
m the North Atlantic and Europe, and much of Russia. Above-average
00—+ figh and Amensy heights were noted in the polar region and Greenland, along with
] several extensive east-west oriented patterns of height anomalies in
the mid-latitudes Figure 5. The sea-level pressure and anomaly map
(Figure 6) shows a pattern that resembles the 500-hPa circulation
pattern fairly closely.

The month of April was characterized by above-average heights over
the northern and eastern Pacific Ocean, the western North Atlantic,
and southern Russia Figure 7. Below-average heights were observed
over the western and central North Pacific Ocean, Canada, and over the
vicinity of Iceland and Scandinavia. The SLP and anomaly field (Figure
8) largely mirrored the middle tropospheric flow pattern.

Marech 2013 April 2013 April 2013

Sea—Level Pressure and Anomaly 500—hPa Height and Anomaly Sea—Level Pressure and Anomaly
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According to the National Climatic Data Center (NCDC) in Asheville, NC, the this was the coolest April for the
contiguous U.S. since 1997 Reference 3. Unusually cold surface temperatures during March and April across the
north-central contiguous U.S. resulted in significant agricultural impacts across the region. Frozen soils across the
Midwest and western Great Lakes region ranged from several inches to several feet in depth, causing substantial
delays in corn and soybean planting. The core of this unusually cold air was observed in North Dakota, where
average temperatures in both March and April ranged as much as 5.6C - 6.7C below average Reference 4. Between
April 13-15, a major late-season snowstorm brought record amounts of snow to North Dakota. The National Weather
Service Office in Bismarck recorded 45.0 cm of snow from this event, breaking several daily and monthly snowfall
records for this area Reference 5.

The Tropics

ENSO-neutral conditions persisted through March and April 2013. Sea surface temperatures (SSTs) remained near-
average across most of the equatorial Pacific. The latest monthly Nino indices for the Nino 3.4 region were -0.2C
(March) and -0.1C (April), and the depth of the 20C isotherm (oceanic thermocline) remained near-average across
the central and east-central equatorial Pacific. Equatorial low-level easterly trade winds were near-average across
the equatorial Pacific (March) and slightly above-average over the western equatorial Pacific (April). Enhanced
convection was observed over the western equatorial Pacific in both March and April, with enhanced convection
also noted across Indonesia in April.

References

http:/www.crh.noaa.gov/ict/scripts/viewstory.php?STORY NUMBER=2013022821
http:/www.erh.noaa.gov/gyx/EventSummaries/Blizzard2013_1.php
http:/www.ncdc.noaa.gov/sotc/service/global/extremes/201304.gif
http:/www.cpc.ncep.noaa.gov/products/tanal/temp_analyses.php
http:/www.crh.noaa.gov/news/display _cmsarchive.php?wfo=bis

Much of the information used in this article originates from the Climate Diagnostics Bulletin archive:
(http:/www.cpc.ncep.noaa.gov/products/CDB/CDB_ Archive html/CDB _archive.shtml)

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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On 4 March 2013, the National Hurricane Center’s (NHC) Tropical Analysis and Forecast Branch (TAFB) adopted
a new format for their High Seas Forecasts. The old format described only areas where forecast conditions were
expected to meet or exceed gale, storm, or hurricane force warning criteria in the Warnings section of the text while
advisory conditions with winds from 20-30 kts and seas of 8 ft or above occurring outside the warning area, but
associated with the same region or meteorological feature, were described in the synopsis section. This parsing of
the conditions made it difficult for users to keep track of the entire forecast for a particular region or meteorological
feature. The new format places all advisory and warning conditions associated with an area or meteorological
feature with winds meeting or exceeding warning criteria, either at the current time or during the 48 hour forecast
period, in the warnings section. This is consistent with the format of the High Seas forecasts issued by the Ocean
Prediction Center. Examples of the old and new formats can be seen in Figure 1 below.

Old Format New Format

.WARNINGS. .WARNINGS.

-« .GALE WARNING...

.12 HOUR FORECAST GULF OF TEHUANTEPEC...N WINDS 20 TO 25 KT.
SEAS LESS THAN 8 FT.

.18 HOUR FORECAST WITHIN 30 NM EITHER SIDE OF LINE 14N94.5W TO
14NS5.5W. . .INCLUDING THE GULF OF TEHUANTEPEC...N TO NE WINDS 20
TO 30 KT. SEAS TO 10 FT.

.24 HOUR FORECAST WITHIN 30 NM EITHER SIDE OF LINE 14N94.5W TO
14N95.5W. . .INCLUDING THE GULF OF TEHUANTEPEC...N TO NE WINDS 30
TO 35 KT. SEAS 9 TO 14 FT. ELSEWHERE N OF 13N BETWEEN 93W AND
97W N TO NE WINDS 20 TO 30 KT. SEAS TO 11 FT.

.36 HOUR FORECAST WITHIN AREA BOUNDED BY 16N9%94.5W TO 12.5N93W TO

...GALE WARNING...

.24 HOUR FORECAST WITHIN 30 NM EITHER SIDE OF LINE 14N94.5W TO
14N95.5W. . .INCLUDING THE GULF OF TEHUANTEPEC...N TO NE WINDS 30
TO 35 KT. SEAS 9 TO 14 FT. ELSEWHERE N OF 13N BETWEEN 93W AND
97W N TO NE WINDS 20 TO 30 KT. SEAS TO 11 FT.

.36 HOUR FORECAST WINDS LESS THAN GALE FORCE.

.SYNOPSIS AND FORECAST.

.12 HOUR FORECAST GULF OF TEHUANTEPEC...N WINDS 20 TO 25 KT.
SEAS LESS THAN § FT.

.18 HOUR FORECAST WITHIN 30 NM EITHER SIDE OF LINE 14N94.5W TO
14N95.5W. . .INCLUDING THE GULF OF TEHUANTEPEC...N TO NE WINDS 20
TO 30 KT. SEAS TO 10 FT.

.36 HOUR FORECAST WITHIN AREA BOUNDED BY 16N94.5W TO 1Z.S5SNS3W TO

11N98W TO 16N94.5W N TO NE WINDS 20 TO 30 KT. SEAS TO 11 FT.
.42 HOUR FORECAST WITHIN AREA BOUNDED BY 15N95W TO 11N94W TO
10N100W TO 15N95W WINDS 20 KT OR LESS. SEAS TO 9 FT IN MIXED NE
AND SW SWELL.

.48 HOUR FORECAST WITHIN 180 NM OF 11N99W WINDS 20 KT OR LESS.
SEAS TO 8 FT IN MIXED NE AND SW SWELL.

11N98W TO 16N94.5W N TO NE WINDS 20 TO 30 KT. SEAS TO 11 FT.
.42 HOUR FORECAST WITHIN AREA BOUNDED BY 15N95W TO 11N94W TO
10N100W TO 15N95W WINDS 20 KT OR LESS. SEAS TO 9 FT IN MIXED NE
AND SW SWELL.

.48 HOUR FORECAST WITHIN 180 NM OF 11N99W WINDS 20 KT OR LESS.
SEAS TO 8 FT IN MIXED NE AND SW SWELL.

Figure 1. Examples of the old (left) and new (right) TAFB High Seas Forecast format for describing regions or meteorological
features with conditions that meet warning criteria sometime within the 48 hour forecast period.

Another significant change in TAFB products has recently been implemented for non-tropical cyclone
warnings. The criteria for gale, storm, and hurricane force wind warnings in marine products now include
frequent gusts that meet the warning threshold. This change is consistent with National Weather Service
Instruction 10-311 Section 2.3.5 “Headlines”. This directive states that “in situations where winds gusts
[are] frequently above advisory/warning thresholds, forecasters should use discretion in issuing advisories
or warnings, as appropriate, to alert users and partners to hazardous marine conditions. Gusts occurring on
a time-scale greater than two hours are considered frequent. Gusts should not be forecast unless they are
expected to be at least 10 kts greater than the sustained wind.”
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Tropical North Atlantic Ocean including the
Caribbean Sea and the Gulf of Mexico

The TAFB Atlantic High Seas area of responsibility (AOR) extends from 7°N to 31°N west of 35°W, including the
Caribbean Sea and Gulf of Mexico. Twenty five gale warnings were issued for this area in from January through
April 2013; no storm or hurricane force wind warnings were issued. The number of warnings was up from the
January through April five-year average of 23.6 warnings. The slightly higher number of warnings may have been
due to the above-mentioned change in warning criteria to include frequent gusts above gale force. The Gulf of
Mexico saw one more warnings while the Caribbean saw two more warnings than the 5-year average for their
respective basins.

GULF OF MEXICO GALE WARNINGS

Table 1. Non-tropical cyclone warnings issued for the Gulf of Mexico between 01 January 2013 and 30 April 2013.

Onset Region Peak Wind Speed Duration Forcing

1200 UTC 03 Jan SW Gulf of Mexico 35 kts 24 hr Cold Front
1800 UTC 05 Jan W Central Gulf of Mexico 35 kts 6hr _Cold Front
1200 UTC 16 Jan ] Northern Gulf of Mexico ] 40 kts ' 42 hr ! Cold Front
1200 UTC 30 Jan Western Gulf of Mexico 40kt 24 hr Cold Front
0000 UTC 26 Feb Western Gulf of Mexico 35 kts 6 hr Cold Front
0000 UTC 6 Mar Western Gulf of Mexico 35 kts 6hr _Cold Front
0600 UTC 11 Mar Western Gulf of Mexico 35 kis 18 hr Cold Front
1800 UTC 24 Mar Western Gulf of Mexico 35 kts 6hr _Cold Front
0600 UTC 19 Apr Western Gulf of Mexico 35 kts 24 hr Cold Front

Table 1 details the warnings issued in the Gulf of Mexico from 01 January through 30 April 2013. The first gale of
2013 in the Gulf of Mexico persisted for 24 hours in the southwest portion of the Gulf. Strong high pressure built
slowly from the north behind a cold front that stalled from Tampa Bay to the Bay of Campeche as seen in Figure
2. The pressure gradient between the ridge extending southward from the high over the U.S. southern plains into
coastal northeast Mexico and the frontal boundary generated gale-force winds in the southwestern Gulf. The Bonn
Express (ZCEG4) saw seas of 5 m (15 ft) and confirmed the gale force winds in the warning area when it reported
35 kts north-northwest winds near 19.0°N 95.5°W at 0600 UTC 4 January.
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Figure 2. National Weather Service Unified Surface Analysis (USA) valid 1800 UTC 03 January 2013.

The second gale warning event of 2013 was short lived, lasting from 1800 UTC 5 January to 0000 UTC 6 January.
An unknown ship (WDG275) tracking through the warning area at 1800 UTC 5 January reported 36-kts north-
northeast winds near 27.6°N 94.9°W and 3 m (10 ft) seas. This event was triggered by a secondary surge of cold
dry air moving equator ward through the western Gulf of Mexico behind the front that had triggered the gale that
began on 3 January.

The longest gale warning period in the Gulf of Mexico persisted for 42 hours and began at 1200 UTC 16 January.
A sharp upper trough slowly moved through the U.S. southern plains and sent a strong cold front through the
western Gulf. Post-frontal northwest winds to 40 kts were initially noted over the western Gulf south of 25°N.
The container ship CSAV Rungue (A8QLS5) reported 41 kts north-northwest winds near 22.4°N 97.4°W at 1200
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UTC 16 January and 3 m (10 ft) seas. The associated upper trough became a cut off low over the lower Mississippi
Valley on 17 January. This unusual pattern spurred strong winds at the surface over the northeastern Gulf. By 1200
UTC 17 January, sustained 30 kts winds with frequent gusts above gale force were noted behind the front over the
northeastern Gulf north of 28°N. These conditions initiated the first gale warning of 2013 that included warnings
for frequent gusts. The Tyndall Air Force Base Tower C (SGOF1) and the Mars Mississippi Canyon (42363)
fixed drilling platform, both with an observing height over 35 m (115 ft), noted 35 kts winds in the northeastern Gulf
between 1700 UTC and 2300 UTC on 17 January. Figure 3 shows the 1506 UTC MetOp Advanced SCATerometer
(ASCAT) pass from 17 January. Note the blue barbs indicating 35-40 kts winds in the northeastern Gulf that reached
the surface. Warnings were discontinued in the Gulf by 0600 UTC 18 January as the upper low weakened and lifted
northeastward.
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Figure 3. The National Oceanic and Atmospheric Administration’s (NOAA) Geostationary Operational Environmental Satellite
East (GOES-E) infrared imagery overlaid with ship and buoy observations, altimeter passes from the National Aeronautics and
Space Administration’s (NASA) Jason-1 and Jason-2 as well as a scatterometer pass from the MetOp Advanced SCATerometer

(ASCAT) valid around 1500 UTC 17 January.

Four gale warning events in the Gulf of Mexico in late January through mid-April were confined to the western
Gulf behind strong but progressive cold fronts. All of these events persisted for less than 24 hours. Ships Bernardo
Quintana (C6KJ5) and Eagle Sydney (3FUU) confirmed gale conditions on 30 January in the western Gulf.

The last gale warning issued in the Gulf of Mexico for the January through April 2013 period persisted for 24 hours.
This late-season gale began on 19 April at 0000 UTC as a deep-layered trough passed through the U.S. southern
plains on 18 April and sent a cold front at the surface off the Texas coast just before 0000 UTC 19 April. This front
was reinforced by a secondary shortwave system that moved along the northern Gulf coastal plain into the mean
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trough aloft on 19 April. This shortwave allowed the surface cold front to also be reinforced and extended the period
of gale force winds. Figure 4 shows the conditions on 19 April. Note the gale force winds along the Mexican coast
depicted by the blue barbs on the 1644 UTC ASCAT pass. Several ships saw gale force winds on 19 April, including
the Eagle Beaumont (S6JO) near 29.2°N 94.4°W at 0900 UTC, the Deepwater Champion (YJVM9) near 26.9°N
94.7°W at 1100 UTC, and the Disney Magic (C6PT7) near 25.7°N 90.1°W at 1700 UTC. Seas to 5 m (16 ft) were
noted by the Jason-1 pass in Figure 4. The mean upper trough wrapped up into an upper low northeast of the area
allowing ridging to build over the Gulf by 20 April when gale force winds diminished.
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ATLANTIC OCEAN GALE WARNINGS

Table 2. Non-tropical cyclone warnings issued for the Atlantic Ocean between 01 January 2013 and 30 April 2013.

Onset Region Peak Wind Speed Duration Forcing

1200 UTC 11 Jan NE Atlantic Forecast Waters 40 kts 114 hr Low Pressure
0000 UTC 18 Jan . NW Atlantic Forecast Waters ] 35 kts ] 18 hr ] Cold Front
1800 UTC 31 Jan ] NE Atlantic Forecast Waters ] 35 kts : 54 hr ] Low Pressure
0000 UTC 17 Feb “NW Atlantic Forecast Waters 35 kis 24hr  Cold Front
1200 UTC 22 Feb "N Cntrl Atic Forecast Waters 35 kts 42hr  Cold Front
0000 UTC 3 Mar - NE Atlantic Forecast Waters 40 kts 30hr  Cold Front
1800 UTC 4 Mar "N Cntrl Atlc Forecast Waters 35 kis 30hr  Cold Front
1200 UTC 6 Mar - NW Atlantic Forecast Waters 40 kts 48hr  Cold Front
0000 UTC 9 Mar "N Cntrl Atic Forecast Waters 40 kis 36hr  Cold Front
1800 UTC 24 Apr NE Atlantic Forecast Waters 40 kts 18hr  Cold Front

Table 2 describes the 10 non-tropical cyclone warnings issued for the Atlantic Ocean from 07°N-31°N west of 35°W
between 01 January 2013 and 30 April 2013. The longest gale warning within the TAFB AOR during this period
occurred over the far northeast Atlantic waters. This nearly 5-day warning period began on 11 January at 1200
UTC. The impetus for the warning was a persistent, deep layered low center parked just north of the forecast area.
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Figure 5 shows conditions at the beginning of the warning period. Note the cold air cumulus clouds coinciding with
the gale force winds (blue wind vectors). Northwest swell built significant wave heights as high as 10 m (33 ft) over
the forecast area during the warning period. The tanker Ronald N (A8PQ?3) reported 40 kts northwest winds near
29.9°N 44.9°W on 15 January at 0600 UTC, confirming the gale conditions.
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Figure 5. GOES-E infrared
imagery from 1345 UTC
11 January overlaid with

ship and buoy observations

from 1400 UTC, an ASCAT

pass from 1548 UTC, and a

Jason-1 and Jason-2 passes
from around 1200 UTC and
1400 UTC. The light blue
lines mark the TAFB AOR
south of 31N and west of
35W.
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The meteorological conditions associated with the gale lasting from 1800 UTC 31 January through 0000 UTC 3
February were similar in nature to the first warning period and were the result of a deep-layered low that developed
within the TAFB AOR. Figure 6 shows the surface analysis from 1800 UTC 1 February. This pattern changed little
during the warning period. Notice the tight pressure gradient between the associated surface low near 25°N40°W and
the 1034 hPa high pressure system centered to the north-northeast. This gradient resulted in gale force winds, primarily
north of the low, which persisted for over two days.

Figure 6. National Weather Service (NWS)
Unified Surface Analysis (USA) valid 1800 UTC
1 February 2013.
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The remaining two gale events that impacted the northeastern portion of the TAFB AOR were shorter lived.
These events began at 0000 UTC 3 March and 1800 UTC 24 April, respectively. Both events saw winds to

40 kts and seas over 6.5 m (20 ft). Figure 7 shows the analysis of significant wave heights valid 0000 UTC
4 March. Note the large northwest swell over the northeastern portion of the forecast area.

Figure 7. TAFB significant
wave height analysis valid
0000 UTC 4 March 2013.

SEA STATE ANALYSIS
ISSUED: 00:S9 UTC MAR 4 2013
VﬁLIE : Og UTC MAR 04 2013

i J
CONTOURS => SIG WAVE HGHT EVERY 3 FT
ARROWS => PRIMARY SHELL DIRECTION

NWS/NHC/TROPICAL ANALYSIS AND FORECAST BRA
SIG WAVE HT IS SHOWN (THE AVG HT OF THE HIGHEST 1/3

Three cold fronts moving off the Florida coast triggered gale force winds in the offshore waters during the January-
April 2013 period. The first of these events began on 18 January at 0000 UTC when a cold front that generated
gale-force winds to the northeastern Gulf of Mexico made its way eastward into the Atlantic.

Figure 8 shows the surface analysis from 0000 UTC 18 January when gale warnings were active both in the Gulf
of Mexico and off the northeast Florida coast. Ships Monarch of the Seas (C6FZ9), Horizon Producer (WJBJ),
MSC Ilona (DARU), and Houston (KCDK) all reported minimal gale conditions within the Atlantic warning area
during the 18 hour gale event period and confirmed seas of at least 4 m (13 ft).

Figure 8. National Weather Service
(NWS) Unified Surface Analysis
(USA) valid 0000 UTC 18 January
2013.
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The next gale event in the northwest portion of the TAFB AOR began on 17 February at 0000 UTC and lasted for
one day. This minimal gale event impacted waters north of the Bahamas off the Florida coast. Figure 9 shows an
ASCAT pass from 0200 UTC on 17 February. Note the brown wind vectors which correspond to 35-40 kts winds.
The upper level support for this front pulled northward on 18 February, diminishing the surface winds over the
TAFB AOR.
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Figure 9. ASCAT passes from 0159 UTC and 0339 UTC on 17 February 2013. Image courtesy of the National Environmental
Satellite, Data, and Information Service’s Center for Satellite Applications and Research (NESDIS/STAR).
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The third cold front to bring gales in the northwest portion of the Atlantic forecast waters moved off the Florida coast
Just before 1200 UTC 6 March. Gale-force winds were noted both east and west of the front with winds reaching
40 kts behind the front north of 28°N around 0000 UTC 7 March. The gale warning persisted for two days. Ships
Carnival Pride (H3VU), London Highway (3EIF9), and Royal Klipper (PCIH) confirmed the gale conditions
noted in TAFB warnings. The Carnival Pride (H3VU) reported seas as high as 4 m (13 ft).

Ridging over far western Atlantic waters forced deep-layered troughs southeastward through the central portion
of the TAFB AOR on three occasions during the first four months of 2013. These events all saw a cold front dip
southward into north-central waters and shift eastward. On these occasions, a secondary cold front also moved in
behind the initial boundary and reinforced it. Gale warning events began at 1200 UTC 22 February and 1800 UTC
4 March, respectively. Both of these events lasted less than two days. Figure 10 shows the surface analysis at 1200
UTC 22 February, the beginning of the first event. The third event began at 0000 UTC 9 March and persisted for 36
hours. While there were no ship reports in the warning area during the first two gale events, the third event impacted
several ships at sea. The Kaan Kalkavan (TCTX?2) made several reports in the 35-40 kts range as it traversed from
along 29°N-30°N between 59.2°W and 64.9°W on 9 March from 0000-1900 UTC. Ships Columbine Maersk
(OUHC2) and Ablemarle Island (C6LU3) saw minimal gale-force winds on 09 March while container ship Cap
Henri (ASVE3) saw 4 m (13 ft) seas and confirmed gale winds near 29.1°N 63.2°W at 0600 UTC 11 March.
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Figure 10. National Weather Service (NWS) Unified Surface Analysis (USA) valid 1200 UTC 22 February 2013.
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CARIBBEAN GALE WARNINGS

Table 3. Non-tropical cyclone warnings issued for the Atlantic Ocean between 01 January 2013 and 30 April 2013.

Onset

Region

Peak Wind Speed

Duration

Forcing

0600 UTC 5 Jan Coast of Colombia 35 kts 18 hr Pressure Gradient
1800 UTC 8 Jan ] Coast of Colombia ] 35 kts ' 72 hr ] Pressure Gradient
0600 UTC 20 Jan Coast of Colombia 35 kis 24hr  Pressure Gradient
0600 UTC 30 Jan Coast of Colombia 35 kis 12hr  Pressure Gradient
1200 UTC 22 Feb Coast of Colombia 35 kts 18hr  Pressure Gradient
0000 UTC 3 Mar 'NW Caribbean 40 kts 30hr  Cold Front

Table 3 describes the six non-tropical cyclone warnings issued for the Caribbean Sea between 01 January 2013 and
30 April 2013. Five of these six events were triggered by a strong pressure gradient between climatologically lower
pressure over Colombia and strong subtropical high pressure to the north. All of these events featured minimal gale
force winds. The longest such event lasted three days beginning 1800 UTC 8 January under a stagnant surface
pattern. Figure 11 shows conditions just before this gale event began. Note the large area of near gale-force winds
(red vectors) along the coast of Colombia and 25-30 kts winds elsewhere (pink vectors) seen by the 1456 UTC
ASCAT pass. Persistent strong trade winds had already built seas to 3.5 m (14 ft) according to the Jason-1 and
Jason-2 passes to the west of the ASCAT swath. The tanker British Harmony (MHMZS8) provided eight reports
of gale-force winds as it traveled along the coast of Colombia from 0000 UTC 9 January through 1700 UTC 10
January and encountered seas as high as 4 m (13 ft). The cruise ships Amsterdam (PBAD) and Zuiderdam (PBIG)
also provided reports of gale winds during this event. The other gale events occurred under a more progressive
atmospheric pattern to the north which limited the gale period to a day or less.

HH2 13010871445
GHH 130108/ 1445
ICT_Hr 130108,/1445
CT HI 13010871445

SHIP 130108/1500 BEBK TMPF DHEE SKNT WHET STID SST

130106/1445 GOES13 1IR4

Figure 11. GOES-E infrared imagery from 1445 UTC 8 January overlaid with ship and buoy observations from 1500 UTC, an
ASCAT pass from 1456 UTC, and a Jason-1 and Jason-2 passes from around 1500 UTC.
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The final gale in the Caribbean during the January through April 2013 period was initiated by a strong cold front
moving through the western Caribbean. Gale force winds began at 0000 UTC 3 March in the northwest Caribbean
and quickly shifted southward along the coast of Nicaragua, reaching 10°N by 0600 UTC 3 March. Winds reached
40 kts at that time according to the Island Princess (ZCDG4) which provided four reports of 35-40 kts winds in
the gale area between 0300 UTC and 0800 UTC on 3 March. The gale lasted here until 0600 UTC on 4 March.
The cold front that initiated this gale was also associated with gale-force winds in the Atlantic that began at 1800
UTC 4 March. Figure 12 shows the TAFB “Graphicast” valid from 0000 UTC 4 March to 0000 UTC 5 March.
This graphical snapshot of the significant marine weather shows both the gale warning behind the front over the
Atlantic and the diminishing gale conditions in the southwest Caribbean in addition to the large northwest swells
associated with an earlier gale warning over the northeast waters. “Graphicasts” for both the TAFB Atlantic and
Eastern Pacific AORs can be found on the NHC web page at:  http:/www.nhc.noaa.gov/marine/graphicast.php
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Figure 12. The TAFB Atlantic Graphicast valid from 0000 UTC 4 March to 0000 UTC 5 March 2013.
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Eastern North Pacific Ocean to 30N and East of 140W

All but four of the eastern North Pacific non-tropical cyclone warning events observed from 01 January 2013 to
30 April 2013 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 ten (10) occurrences of gale
force winds in the Gulf of Tehuantepec, with four of those events producing winds of storm force. All fourteen
(14) events are cataloged in Table 4.

Table 4. Non-tropical cyclone warnings issued for the subtropical and tropical eastern North Pacific between
01 January 2013 and 30 April 2013.

Onset Region Peak Wind Speed Gale/Storm Duration
0600 UTC 04 Jan Gulf of Tehuantepec 40 kts 96 hr

0000 UTC 17 Jan . Gulf of Tehuantepec 50 kts 210 hr /66 hr
0000 UTC 23 Jan High Seas - Low Pressure 35 kts 06 hr

0600 UTC 31 Jan . Gulf of Tehuantepec 40 kts 196 hr

1800 UTC 16 Feb  Gulf of Tehuantepec 50 kts 42 hr/ 12 hr
0600 UTC 18 Feb . Gulf of Papagayo 35 kts 06 hr

1800 UTC 24 Feb - Gulf of California 35 kts 36 hr

0600 UTC 01 Mar . Gulf of Tehuantepec 50 kts 84 hr/24 hr
1200 UTC 04 Mar . Gulf of Papagayo 35 kts 06 hr

1200 UTC 06 Mar . Gulf of Tehuantepec 40 kts 30 hr

0600 UTC 12 Mar  Gulf of Tehuantepec 50 kts 102 hr/ 12 hr
0000 UTC 26 Mar . Gulf of Tehuantepec 45 kts 66 hr

1800 UTC 05 Apr . Gulf of Tehuantepec 35 kts 24 hr

0600 UTC 20 Apr  Gulf of Tehuantepec 35kt 2hr

The first significant and long duration non-tropical cyclone warning event of the period began at 0000 UTC 17
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
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of northern Mexico and along the iy
eastern Mexican Coast southward to
the Chivela Pass. Figure 13 shows
the 0356 UTC MetOp Advanced
SCATterometer (ASCAT) pass from
18 January and Figure 14 shows a :
later 1629 UTC ASCAT pass from 18 : :
January. Note the purple barbs in each ' : 5
figure indicate winds up to 50 kts in
the Gulf of Tehuantepec and winds
below storm force but above gale force
fanning to the southwest.

Figure 13. Ocean vector wind retrievals
from an ASCAT pass on 0356 UTC 18
January 2013. Note the large swath of
winds above gale force originating from

the Gulf of Tehuantepec region and area of
winds up to 50 kts indicated by the purple
barbs. Image courtesy of NESDIS/STAR.
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Figure 14. Ocean vector wind retrievals from an ASCAT pass on 1629 UTC 18 January 2013. Note the large swath of winds
above gale force originating from the Gulf of Tehuantepec region and area of winds up to 50 kts indicated by the purple barbs.
Image courtesy of NESDIS/STAR.

The event began with winds of gale force for the duration of 12 hours before the onset of storm force winds. Once
storm-force conditions were forecast to begin at 0000 UTC 17 January, the following four ships reported near
storm and storm-force conditions: the Clan Tribute (ELXU2), which reported 41 kts at 0600 UTC 17 January with
maximum seas of 8.5 m (28 ft), the Nyk Rosa (3FJM9) which reported 47 kts at 1200 UTC 18 January, the Hanjin
Philadelphia (ASCNS), which reported 49 kts at 0600 UTC 18 January with maximum seas of 7.2 m (24 ft), and
the Ever Delight (3FCBS), which reported 40 kts at 1800 UTC 18 January with maximum seas of 10.8 m (35 ft).
Furthermore, nearing the end of the storm-force conditions for the event, one ship, the Island Princess (ZCDG4)
reported 50 kts at 1100 UTC 19 January with maximum seas of 4.2 m (14 ft). In summary, this particular gale
force event lasted 210 total hours with 66 hours of storm force winds during the peak of the wind surge through
the Isthmus of Tehuantepec.

Another relatively long lasting gale-force wind event for the Gulf of Tehuantepec began 01 March at 0600 UTC and
persisted until 1800 UTC on 04 March. Another cold front had progressed through the western Gulf of Mexico and
introduced northerly flow through the Chivela Pass with a strong surface ridge building in its wake across portions
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of eastern Mexico and western Gulf of Mexico. Before the onset of storm force conditions at 1800 UTC 02 March,
the ship British Harmony (MHMZS8) reported 39 kts at 0500 UTC 02 March. Storm force conditions were forecast
to begin at 1800 UTC 02 March and Figure 15 shows confirmation of these conditions on the ocean vector wind
retrievals from the MetOp Advanced SCATterometer (ASCAT) satellite around 1250 UTC 03 March thereafter
forecast to last until 1800 UTC 03 March. Another ship, the Ever Diadem (9V7955) located to the northeast of the
storm force conditions near 15°N 95°W reported 37 kts at 1800 UTC 02 March with maximum seas to 4.2 m (14
ft) and 42 kts at 0000 UTC 03 March near 15°N 96°W with maximum seas to 2.8 m (9 ft).

Figure 15. Scatterometer pass from the MetOp SCATometer (ASCAT) valid around 1250 UTC 03 March showing a small area of
50 kts barbs southwest of the Gulf of Tehuantepec.

Finally, as the storm force conditions waned and gale force conditions remained along with elevated significant
wave heights, Figure 16 shows the next available scatterometer pass around 1620 UTC 03 March overlaid with
an altimeter pass from the National Aeronautics and Space Administration’s (NASA) Jason-1 and Jason-2. Winds
remained at gale force until the conclusion of the event at 1800 UTC 04 March and seas remained at a maximum
of 20 ft to the southwest of where the strongest swath of wind was observed a few hours prior to the altimeter pass.

om

Figure 16. Scatterometer pass from the MetOp SCATometer (ASCAT) valid around 1620 UTC 03 March showing the area of
storm force winds had decreased to gale force, but that significant wave heights remained high as noted by a 1628 UTC 03 March
altimeter pass from the National Aeronautics and Space Administration’s (NASA) Jason-1 and Jason-2.
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Outside of gap wind driven events...Figure 17 shows an area of low pressure centered over the western portion
of the forecast area that was responsible for a short-lived gale event on 23 January from 0000 UTC — 0600
UTC. This 1006 hPa low was centered near 22°N 132°W at 0000 UTC. This was the peak intensity for the
low while over the TAFB Area of Responsibility (AOR). The position of the low is significantly farther south
than the climatological norm. The pressure gradient between the low and a 1024 hPa subtropical high to its
northwest forced north to northeast winds to gale force over far northwestern forecast waters to the northwest
of the low center. The Carnival Splendor (3EUS) reported 36 kts winds just west of the TAFB AOR near
24.7°N 142.8°W at 0000 UTC 23 January. The low began to weaken by 0600 UTC, and the gale force winds
diminished. A 0910 UTC 23 January scatterometer pass from the India Space Research Organization (ISRO)/
Space Applications Center (SAC) Oceansat-2 satellite confirmed that winds had dropped just below gale force.

Figure 17. National Weather Service Unified Surface Analysis (USA) valid 0000 UTC 23 January 2013.
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Lastly, the only gale force wind event of the January through April period of 2013 in the Gulf of California began
on 24 February at 1800 UTC and persisted until 0600 UTC on 26 February. During this time, a strong cold front
associated with a deep layer low passing through the Southwestern United States into the Southern Plains moved
into the Gulf of California. 1030-1035 hPa high pressure became established over the Northern Rocky Mountains
behind the front. Cohen and Cangialosi (2010) noted that this pattern is typical of gale wind events in the Gulf of
California. Just before the onset of gale winds, the 1756 UTC ASCAT pass captured an area of near gale force north-
northwest winds north of 30°N in the Gulf of California as seen in Figure 18. The gale force winds gradually made
their way southward through the Gulf of California as the cold front pushed southeastward. The gale warning area
stretched from 23°N to 27°N just before diminishing below gale force at 0600 UTC 26 February.

QSCT 130224%.
0SCT _HI 130224
ASCTB_HI 1302
ASCT_HI 1302245161

SHIP 130224/1600 BEREK THPF DWPF SMSL SENT WHFT STID SSTF

Figure 18. An ASCAT pass over the northern Gulf of California at 1756 UTC 24 February 2013.
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Marine Weather Review — North Atlantic Area
November 2012 to February 2013

By George P Bancroft
NOAA/ National Center for Environmental Prediction/ Ocean Prediction Center
College Park, MD

Introduction

The pattern over the North Atlantic during this late fall and winter heavy weather period was generally
progressive through January with developing cyclones tracking northeast from near or off the U.S. coast
toward the area near or east of Greenland where they either weakened or progressed east or northeast and
weakened east of Iceland. This period produced seven intense lows with central pressures at or below 950
hPa, with most occurring from mid December through January, including a 930 hPa superstorm over the
north central waters in late January. The pattern over the North Atlantic became more blocked in February
favoring more rapid initial development of cyclones closer to the U.S. east coast. There was only one cyclone
developing hurricane force winds over the southeastern waters near Spain and Portugal, and another moved
from the subtropics into the south central waters where it briefly developed hurricane force winds in early

December. There was no tropical activity during the four month period.

Significant Events of the Period

Southwestern  Atlantic  (Coastal)  Storm,
November 6-8: A small but potent coastal storm
developed off the U.S. mid-Atlantic coast in early
November as depicted in Figure 1. It developed
hurricane force winds briefly on the 7" with its
compact circulation and a relatively modest central
pressure of 988 hPa. The scatterometer image in
Figure 2 (from OSCAT, an Indian scatterometer),
reveals winds to 65 kts north of a well defined center
off the New Jersey coast. The central pressure
dropped to as low as 984 hPa the following evening
before the cyclone began to weaken. The YM
Tianjin (DDDI2, 40N 68.5W) reported northeast
winds of 58 kts and 8.5 m seas (28ft) at 1500 UTC
on the 7%, The Duncan Island (C6JS, 40N 69W)
encountered northeast winds of 52 kts three hours
later. Buoy 44008 (40.5N 69.2W) reported northeast
winds 43 kts with gusts to 56 kts and 8.0 m(26ft)
seas at 2200 UTC on the 7%, and highest seas 9.0m
(30ft) one hour later. The cyclone weakened to a
gale over Georges Bank the following day before
spawning a new center on a front over Nova Scotia
later that day, with the new center absorbing the old
low near Newfoundland late on the 9™,

North Atlantic Storm, November 10-12: The
secondary low over Nova Scotia noted above
explosively deepened while passing north of
Newfoundland late on November 9. The central
pressure fell 43 hPa in the twenty-four hour period
ending at 1200 UTC on the 10". The cyclone
developed a lowest central pressure of 952 hPa in
the Labrador Sea six hours later. An ASCAT pass
from 1324 UTC on the 10" revealed east winds to
60 kts north of a front as it approached Greenland.
OPC analyzed the cyclone as a hurricane force low
as it drifted northeast over the following thirty-six
hours and formed a new center east of Greenland on
the 11", The complex system then slowly weakened
while drifting northeast and passed north of Iceland
late on the 13™. The Novaya Zemlya (UFNZ)
reported southwest winds of 50 kts near 54N 30W at
0600 UTC on the 12,

North Atlantic Storm, November 29-December
2: Slightly more intense than the November 10-
12 event, this cyclone’s initial development is
shown in Figure 3, and its rate of intensification
and coverage of hurricane force winds were even
greater than was the case with the earlier event.
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The cyclone originated as a low pressure wave
near the southeast U.S. coast early on the 27", with
the central pressure falling 47 hPa as the complex
low south of Newfoundland consolidated during
the following twenty-four hours, a drop of almost
2 hPa per hour. The lowest central pressure was
950 hPa in the Labrador Sea on the morning of the
30™. The ASCAT image in Figure 4 reveals winds
to 65 kts north of an apparent front and winds to
55 kts on the west and south sides. The Sea-Land
Champion (WKAU, 46N 54W) reported southwest
winds of 50 kts and 5.0 m seas (16ft) 0000 UTC
on the 30™. The platform Hibernia (VEP717, 46.7N
48.7W) reported southwest winds of 79 kts at its
height of 139m at 0300 UTC on the 30" while Terra
Nova FPSO (VCXF, 46.4N 48.4W) encountered
southwest winds of 60 kts three hours prior. The
cyclone drifted north toward Greenland through
December 1 with its top winds lowering to storm
force, and then turned east along 60N and weakened
to a gale south of Iceland by the 3. Dissipation
followed late on the 4™ as the low moved over the
British Isles.

North Atlantic Storm, December 3-4: The second
part of Figure 3 shows a weak low near 20N 50W
not associated with any front. The low drifted
northeast over the next two days and developed gale
force winds as it approached 31N, OPC’s southern
boundary. More rapid development occurred
north of 31N as the low merged with a front while
accelerating north. The cyclone developed a lowest
central pressure of 984 hPa near 41N 38W at 0600
UTC on the 4™, when it briefly developed hurricane
force winds. An OSCAT high resolution pass from
0238 UTC on the 4™ showed a small area of winds
approaching hurricane force in the west semicircle.
The cyclone subsequently weakened over the central
North Atlantic late on the 4" and the 5%, before
turning southeast and dissipating near Portugal on
the 7%.

North Atlantic Storm, December 12-16: After
originating on a front over New England late
on December 10, a developing cyclone passed
northeast across the Atlantic provinces of Canada
with the main development occurring northeast of
Newfoundland. The central pressure fell 32 hPa in
the twenty-four hour period ending at 0600 UTC
December 13. The cyclone developed a lowest
central pressure of 947 hPa near 54N 35W at 1800

UTC on the 13" and then briefly developed hurricane
force winds later that day. ASCAT imagery from
2243 UTC on the 13" revealed northeast winds 50
to 60 kts near the southern tip of Greenland, likely
meaning actual winds reached hurricane force with
this system due to low bias of ASCAT’s retrieved
winds. The cyclone then moved east and weakened
while developing new centers near and north of
Great Britain by the 16™, with the primary low center
dissipating in the North Sea by the 18™.

Northeastern Atlantic Storm, December 27-30:
Another cyclone with a central pressure below 950
hPa developed from the merging of four lows over
the north central waters over a forty-eight hour period
to form a main center with 947 hPa central pressure
and a second center southwest of Iceland as shown in
Figure 5. The strongest winds were with the second
center with winds to 70 kts in the Denmark Strait
and 50 kts south of the center as depicted in ASCAT
imagery (Figure 6). At 2200 UTC on the 28" the
buoy 62105 (55.1N 13.2) reported southwest winds
of 45 kts, and seas 12.8m (42ft) one hour later. The
two centers then passed east of Iceland as gale force
lows latte on the 30™.

Coastal Storm, December 29-31 and North
Atlantic Storm, January 1-3: Figure 7 depicts
the initial development of this system as a coastal
storm. The central pressure of the low pressure
wave over North Carolina dropped 39 hPa in the
twenty-four hour period covered by Figure 7. The
YM Tianjin (DDDI2) reported northwest winds of
60 kts and 8.5 m seas (28ft) near 43N 66W at 1600
UTC on the 30". The Maersk Driscoll (A8IY3)
encountered southwest winds of 40 kts and 10.7 m
seas (35ft) near 45N 59W two hours later. Buoy
44150 (42.5N 64.0W) reported southwest winds of
47 kts with gusts to 64 kts and 7.0 m seas (23ft) at
1200 UTC on the 30™, and 8.0 m seas (26ft) five
hours later. The cyclone briefly developed hurricane
force winds near Nova Scotia on the 30" before
moving into the Labrador Sea where it stalled on
January 1 and formed a secondary center southeast
of Greenland near 57N 40W early on the 1%. The
second low briefly developed hurricane force winds
on the morning of the 1% before weakening and
passing between Greenland and Iceland early on the
3", while the main low center dissipated.
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North Atlantic Storms, January 2-5: A low
formed south of Newfoundland near 42N late on
the 1**, developed storm force winds when passing
near 46N 40W on the morning of the 2™, and then
hurricane force winds the next day when approaching
Greenland. The Maersk Patras (MYSUS) near
49N 37W reported southeast winds of 61 kts and
8.5 m seas (28ft) at 0900 UTC on the 3. ASCAT
imagery revealed north to northeast winds of 50 kts
near the southeast Greenland coast on the 3. The
cyclone developed a lowest central pressure of 960
hPa on the afternoon of the 3™ before stalling and
becoming absorbed by another developing low
coming from the south. The new storm developed
a lowest central pressure of 954 hPa near 64N 35W
late on the 4™ before rapidly weakening near the
Greenland coast the next day.

North Atlantic Storm, January 5-7: Low pressure
formed south of Newfoundland near 41N early on
the 5™ and quickly developed into the hurricane
force low seen in the first part of Figure 8, at the
eastern edge with a 972 hPa center. Figure 9 is an
ASCAT image which returned the strongest winds
with this system, up to 65 kts on the south side. The
cyclone developed a lowest central pressure of 969
hPa six hours later as it turned toward the north and
its top winds weakened to storm force. The cyclone
dissipated near the east coast of Greenland late on
the 7.

North Atlantic Storm, January 7-10: Originating
as a low pressure wave on the New England coast
early on the 6™ (Figure 8), this low explosively
deepened or “bombed” after passing south of
Newfoundland. The central pressure dropped 47
hPa in the twenty-four hour period ending at 0600
UTC on the 8" with the cyclone developing into a

hurricane force low six hours later (Figure 8). An
ASCAT (METOP-B) image valid near this time
returned winds around the center of 50 to 60 kts,
similar to Figure 4 for the late November event and
almost as strong. The Zim Tarragona (4XFA)
reported northwest winds of 45 kts and 10.0 m seas
(33ft) near 39N 40W well south of the center at
1800 UTC on the 8". The cyclone then stalled and
weakened near the southern tip of Greenland on the
9™ and the 10™ before dissipating on the 11,

Eastern North Atlantic Storm, January 18-20:
The hurricane force low in the first part of Figure 10
developed from a low pressure wave in the central
waters near 43N 37W at 0000 UTC January 18 with
the central pressure dropping 28 hPa in the twenty-
four hour period ending at 0600 UTC on the 19™.
This was a short lived hurricane force event with the
low appearing at maximum intensity in Figure 10
with the low then crossing into the Mediterranean
as a gale the next day, but it stood out among the
other events of the period as the only one occurring
in that part of the Atlantic and featuring several ship
reports of winds 60 kts or greater, which are listed
in Table 1.

North Atlantic Storm, January 18-21: A gale
force low emerged off the coast near Cape Hatteras
and moved north while gradually intensifying at
first, and then rapidly deepening after passing south
of the island of Newfoundland. Figure 10 depicts
the final development of this system into the third
deepest cyclone of the period, with a lowest central
pressure of 943 hPa. The central pressure dropped
48 hPa in the twenty-four hour period ending at
1800 UTC on the 19" or on average 2 hPa per hour.
The CMA CGM Verlaine (DASO) near 42N 37W
reported southwest winds of 50 kts and 8.5 m seas

OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Cap Gabriel (ASMWS) 44N 10W 19/0600 NE 65 11.5/38
Grey Fox (V7LD4) 42N 11W 19/0800 N 65
Maersk Leticia (VRIC9) 40N 10W 19/1000 NW 75 8.0/26
A0N 10W 19/1200 NW 55 8.5/28
41N 10W 19/1800 NW 45 9.0/30
Saga Sapphire (QHOFS8) 41N 10W 19/0700 SW 60
42N 10W 19/1000 N 60 9.8/32
TBWUK35 40N 11W 19/1000 W 50 8.0/26
BATFR14 43N 15W 18/2200 N 60

Table 1. Some notable ship observations taken during passage of the eastern North Atlantic storm of January 18-20, 2013.
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(28ft) at 1200 UTC on the 19", The ASCAT image
in Figure 11 retrieved a swath of 65 to 70 kts winds
on the south side of the low center which appears
near the eastern edge of the image. The cyclone
then turned toward the west along 60N later on the
20" and its top winds weakened to storm force by
the 21%. The cyclone then dissipated in the northern
Labrador Sea late on the 21*.

Northwestern Atlantic Storms, January 21-24:
Low pressure moved from the lower St. Lawrence
River to the Labrador Sea from late on the 20" to the
21 and became a storm force low by 0000 UTC on
the 22" before turning west on the 22". It spawned
a secondary low near the southeast Greenland coast
with hurricane force winds north of its front late
on the 22nd. These lows became absorbed by a
stronger developing cyclone moving from the mid-
Atlantic coast of the U.S. to the eastern Labrador
Sea from late on the 21° to the 23. The stronger
low developed a lowest central pressure of 948
hPa as it approached southern Greenland on the
evening of the 23™. The central pressure fell 41 hPa
in the twenty-four hour period ending at 1200 UTC
January 23. The Atlantic Cartier (SCKB) reported
south winds of 50 kts and 5.0 m seas (16ft) near 49N
27W at 1800 UTC on the 23", ASCAT imagery from
2241 UTC on the 23" showed winds of 50 to 60 kts
around the north, northwest and south sides of the
cyclone and was similar to that of the late November
event (Figure 4). The low then turned west into the
Labrador Sea and weakened with Figure 12 showing
the weakening system in the Labrador Sea.

North Atlantic Storm, January 24-28: The most
powerful storm of the period originated as low pressure
moving off the mid-Atlantic coast of the U.S. on the
morning of January 24 and tracking northeast across
the southern Grand Banks and out over the north-
central waters. The central pressure fell 29 hPa in
the first twenty-four hours and 54 hPa in the second
twenty-four hour period after moving offshore. Figure
12 shows the cyclone at maximum intensity with a 930
hPa central pressure (27.46 inches) , the deepest of the
period in both the Atlantic and the Pacific. The satellite
image in Figure 14 shows the cyclone near maximum
intensity with the cold topped clouds wrapping around
a well defined center indicating considerable vertical
extent of the system and broad frontal features. The
ASCAT image in Figure 15 from close to the time of
maximum intensity shows considerable dark red areas
with winds 48 to 63 kts associated with the occluded

front and especially in the cold air south of the portion
of the front that wraps around the south side. The
Atlantic Cartier (SCKB) near 42N 36W reported
southwest winds of 60 kts at 1800 UTC on the 25™.
The buoy 62095 (53.IN 15.9W) reported southwest
winds of 42 kts and 11.5 m seas (38ft) at 0700 UTC on
the 27", followed by a report of 13.0 m seas (43ft) two
hours later. Figure 13 shows the weakened cyclone as
a storm force low south of Iceland at 0000 UTC on the
28th. Dissipation followed a day later.

North Atlantic Storm, January 26-28: The next
significant development occurred as the 1005 hPa
storm in Figure 12 intensified to become the 957
hPa hurricane force low in Figure 13, while another
hurricane force low formed near Greenland. The
central pressure of the stronger system fell 35 hPa
in the twenty-four hour period ending at 1800 UTC
January 27. ASCAT imagery at 1107 UTC on the
28™ detected west winds to 60 kts on the south side
of the stronger low and the next satellite pass near
1249 UTC on the 28" revealed northeast winds to 55
kts near the southern tip of Greenland. Buoy 62023
at 51.4N 7.8W reported southwest winds of 50 kts at
1200 UTC on the 28™. Buoy 62095 (53.1N 15.9W)
reported southwest winds of 45 kts and 9.8 m seas
(32ft) at 1300 UTC on the 28", followed by a report
of seas 13.7m (45ft) three hours later. The stronger
low weakened as it passed northwest of the British
Isles late on the 28" and dissipated near the Faroe
Islands early on the 29" while the Greenland low
drifted southwest and weakened into a trough.

North Atlantic Storm, January 27-30: A cyclone
of similar intensity followed close behind the
January 26-28 event, originating as a low pressure
wave south of Newfoundland near 40N early on
the 27", Figure 13 shows the cyclone as a 995 hPa
storm in the south-central waters heading northeast.
The cyclone developed a lowest central pressure of
954 hPa and hurricane force winds near S9N 11W
at 1800 UTC on the 29", ASCAT imagery available
from 1227 UTC on the 29" detected west to
northwest winds 50 to 55 kts on the south side of the
system. The buoy 62105 (55.0N 13.2W) reported
southwest winds of 50 kts and 9.0 m seas (30ft) at
1400 UTC on the 29", followed by a report of 11.3m
(37ft) two hours later. The cyclone weakened the
following day with its top winds lowering to storm
force and moved inland over southern Norway late
on the 30™.
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Northwestern  Atlantic  Storm, January
31-February 2: Most of the initial intensification
of this system was inland over eastern Canada with
the center emerging in the southern Labrador Sea
0000 UTC February 1. The central pressure fell 30
hPa during the preceding twenty-four hours. The
cyclone turned northward and developed a lowest
central pressure of 940 hPa at 0000 UTC February
2 (Figure 16), making it the second most intense
(in terms of central pressure) low of the four month
period. Terra Nova FPSO (46.4N 48.4W) reported
west winds of 64 kts (anometer height 53m) at 2100
UTC on the 2.  Thebaud Platform near Sable
Island reported south winds of 50 kts at 0000 UTC
on the 1. The cyclone moved northward through
the Davis Strait late on the 2™ and on the 3™ with its
winds weakening to gale force.

North Atlantic Storm, February 2-5: Figure
16 also depicts the development of the open low
pressure wave south of Nova Scotia over a forty-
eight hour period when it tracked northeast to
Iceland. The deepening low developed hurricane
force winds over the north-central waters by
February 3 and the central pressure fell 41 hPa in
the twenty-four hour period ending at 1800 UTC
on the 3", when the cyclone developed a lowest
central pressure of 952 hPa. The Atlantic Compass

(SKUN) encountered south winds of 50 kts and 6.5
m seas (21ft) at 1800 UTC on the 2", Later, the
buoy 64045 (59.IN 11.7W) reported west winds
43 kts and 16.0 m seas (53ft) at 0900 UTC on the
4" An ASCAT image from 2218 UTC on the 3"
revealed a swath of west winds 50 to 70 kts south
of Iceland. Winds weakened to storm force on the
4™ as the system turned toward the southeast, and to
gale force late on the 5™ as the low moved through
the southern North Sea and inland.

Southwestern Atlantic (Coastal) Storm, February
8-10: A developing low moved offshore from Cape
Hatteras on the morning of February 8 and quickly
developed hurricane force winds the following
evening. The cyclone developed a lowest central
pressure of 968 hPa at 1800 UTC on the 9™ and
could be considered a “bomb” as the central pressure
fell 29 hPa in the twenty-four hour period ending
at 0000 UTC on the 9". Some selected surface
observations taken during this event are listed in
Table 2. The cyclone passed just south of the island
of Newfoundland on the 10" and weakened, and
then dissipated southeast of the island on the 11%.

Coastal Storm of February 16-19: The
development of this cyclone over a twenty-four hour
period is depicted in Figure 17, a period in which

OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Atlantic Cartier (SCKB) 45N 48W 09/1800 E 55 14.0/46
Sea-Land Champion 41N 63W 09/1800 SW 50 15.5/51
(WKAU)

Rio Madeira (DUG2) 37N 64W 09/1200 W 40 10.0/33
37N 66W 10/0000 W 50
Thebaud Platform 43.9N 60.2W 09/1200 NE 46 G53
Mount Desert C/MAN 44N 68W 09/0800 NE 64 G7
(MDRM1) Peak gust 77
Buoy 44029 42.5N 70.6W 09/1100 N 43 G58
09/0700 Peak gust 64
09/0600 9.0/30
Buoy 44024 42.3N 65.9W 09/0800 E 41 G51 9.0/30
09/0900 Maximum 9.5/31
Buoy 44020 41.4N 70.3W 09/0300 NE 45 G56 3.5/11
Buoy 44008 40.5N 69.2W 09/0300 9.0/30
Buoy 44017 40.7N 72.0W 09/0000 N 43 G58 5.5/18
09/0400 Maximum 7.0/23

Table 2. Selected ship, buoy, C/MAN and platform observations taken during passage of the coastal storm of February 8-10, 2013..
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North Atlantic Area

the central pressure dropped 47 hPa, or almost
2 hPa per hour. It followed a track north of the
previous system, passing across Nova Scotia and
Newfoundland. This was the deepest low of the
period in the southwestern and coastal waters. The
Maersk Ohio (KABP) near 36.5N 68W reported
west winds of 63 kts and 8.5 m seas (28ft) at 0200
UTC on the 18", and 9.5 m seas five hours prior near
36.5N 70W. Buoy 44150 (42.5N 64.0W reported
west winds 51 kts with gusts to 62 kts and 6.5 m
seas (21ft) at 2200 UTC on the 17%, and highest seas
8.5m (28ft) three hours later. Buoy 44024 (42.3N
65.9W) reported northwest winds of 39 kts with
gusts to 51 kts and 4.5 m seas at 2000 UTC on the
17" followed ten hours later by a report of 9.5m
(31ft). Thebaud platform (CFO383, 43.9N 60.2W)
reported southwest winds of 41 kts with gusts to 57
kts at 0300 UTC on the 18" and, three hours later,
reported 11.0 m seas 36ft). ASCAT imagery from
0143 UTC on the 18" showed a swath of west to
southwest winds 50 to 60 kts south of Nova Scotia.
The cyclone subsequently weakened on the 18"
while passing northeast across Newfoundland and
became absorbed by a secondary low forming on a
front to the north late on the 19™.

North Atlantic Storms, February 22-27: Two
hurricane force lows formed in the waters south of
Canada’s Atlantic provinces in late February. The
first developed quickly from a new low south of Nova
Scotianear 41N on the night of the 21* and developed
hurricane force winds with a 984 hPa center near
39N51W at 1800 UTC on the 22", It developed a
lowest central pressure of 969 hPa southeast of the
Grand Banks on the morning of the 23" with its top
winds lowering to storm force. Consecutive ASCAT
passes twelve hours apart ending near 0000 UTC on
the 24" revealed small areas of north to northwest

winds of 55 kts southwest of the center. The cyclone
weakened to a gale over the north central waters on
the 24™ and re formed to the north into a storm force
low near Greenland on the 25" | before moving
north through the Denmark Strait as a gale on the
26", Selected ship reports taken in this event are
listed in Table 3. A second cyclone originated near
the southeast coast of the U.S. on the night of the
22" and intensified as it moved northeast across the
offshore waters, developing storm force winds while
passing just east of Georges Bank 0000 UTC on the
25" and developing a lowest central pressure of 976
hPa near 40N 62W six hours later. Intensification
was rapid, with the central pressure dropping 25 hPa
in the preceding twenty-four hour period. Hurricane
force winds lasted into the afternoon of the 25", An
ASCAT image offering partial coverage showed
winds to 55 kts south of the center and a small area
of northeast winds of 55 kts on the north side. The
cyclone subsequently tracked east until early on the
26™ before turning north and stalling over the Grand
Banks as a gale on the 27" and 28", Dissipation
followed late on the 28™.
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OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Washington Express 45N 41W 23/1100 NE 50 5.8/19
(WDD3826)

Zim Tarragona (4XFA) 36N 58W 22/1800 NW 50 11.3/37
Unique Guardian (VRJMG) 32N 47W 22/2200 SW 50 6.0/20
Maersk Missouri 43N 46W 23/1800 N 50

E. R. Boston (ASUU3) 38N 43W 24 /0000 NW 50

Philadelphia Express 45N 44W 24 /0300 NW 55 14.9/49
(WDC6736)

Table 3. Selected ship observations taken during passage of the first of two North Atlantic storms during February 22-27, 2013..
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Marine Weather Review — North Pacific Area
November 2012 to February 2013

George P Bancroft
NOAA National Center for Environmental Prediction/ Ocean Prediction Center
College Park, MD

Introduction

The weather pattern over the North Pacific featured a main track of cyclones from southwest to northeast from
near or south of Japan to the northeastern Pacific or Gulf of Alaska, with a few turning north in the Bering
Sea or even to the west of the Kamchatka Peninsula when the pattern became more blocked. December and
February were the most active months in terms of number of lows producing hurricane force winds, with
December having been found in the past to be most active in a study based on QuikSCAT winds (VonAhn and
Sienkiewicz, 2005). In contrast to the North Atlantic, only three very intense lows developed with central
pressures below 950 hPa, with one of these, at the beginning of November, reported on in the preceding issue
of MWL. Another, occurring in mid-January, stood out with a pressure as low as 932 hPa and the strongest
satellite detected winds. No tropical cyclones developed or moved into OPC’s radiofacsimile chart area

during the four month period, although such activity is not unusual especially early in the period.

Significant Events of the Period

North Pacific Storm, November 2-4: Originating
southeast of Japan on October 30, this cyclone
gradually intensified while moving east into the
south-central waters where it developed storm force
winds. More rapid intensification followed as the
system turned northeast toward the eastern Gulf
of Alaska (Figure 1). The second part of Figure 1
shows the cyclone at maximum intensity making it
the second deepest of the period in the northeastern
Pacific. The Alaskan Frontier (WDB7815)
reported west winds of 60 kts and 7.5 m seas
(25 ft) near 54N 139W at 2200 UTC November
4. The British Pride (ZQTP2) encountered west
winds of 55 kts near 35N 154W at 1600 UTC on
the 3. The buoy 46004 (50.9N 136.1W) reported
southwest winds of 52 kts with gusts to 70 kts and
8.0 m seas (26 ft) at 1600 UTC on the 4", and seas
12.5m (41 ft) three hours later. Buoy 46208 (52.5N
132.7W) reported southwest winds of 43 kts with
gusts to 58 kts and 9.0 m seas (30 ft) at 2000 UTC
on the 4" followed three hours later by a report
of 13.0 m seas (43 ft). ASCAT imagery in Figure
2 reveals a swath of west winds 50 to 60 kts on
the south side of the cyclone. With a low bias of
ASCAT that increases with wind speed, is is likely
that hurricane force winds were occurring. The
cyclone subsequently weakened and moved inland

over Southeast Alaska late on the 4.

North Pacific/ Bering Sea Storm, November 11-
14: A new low formed off Japan near 34N 152E at
1800 UTC November 9 and moved to the central
Aleutian Islands with a lowest central pressure of
956 hPa late on the 12" accompanied by hurricane
force winds. An ASCAT pass from 2252 UTC on
the 12" detected a swath of west winds on the south
side similar in appearance to Figure 2 except 50
to 55 kts. The Cosco Vancouver (ASEOS) near
52N 178E reported northeast winds of 45 kts. The
Adrian Maersk (OXLD2) encountered northwest
winds 35 kts but with seas 13.4 m (44 ft) near 53N
169E at 0000 UTC on the 14", Buoy 46071(51.1N
179.1E) reported northwest winds of 45 kts with
gusts to 56 kts and 8.0 m seas (26 ft) at 1100 UTC
on the 13", and six hours later reported 9.0 m seas
(30 ft). Buoy 46072 (51.7N 172.2W) reported seas
as high as 11.0 ms at 1700 UTC on the 13", The
cyclone subsequently moved into the southeast
Bering Sea late on the 13™ and winds dropped to
gale force the next day. The system re-formed in
the Gulf of Alaska early on the 15" and made a
cyclonic loop there through the 18" before moving
southeast and dissipating off Vancouver Island on
the 20,
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Northeastern Pacific Storm, November 21-23:
A cyclone formed on a front in the central North
Pacific late on November 19 and moved northeast,
developing a lowest central pressure of 957 hPa
near 52N 144W and hurricane force winds at 1800
UTC on the 22", The central pressure fell 25 hPa
during the preceding twenty-four hours. This
was the deepest low of the period in the northeast
Pacific. The Hanjin Geneva (DHZQ) near 53N
131W reported southeast winds of 65 kts and
9.5 m seas (31 ft) at 0000 UTC on the 23, The
Kodiak (KQXZ) near 58N 145W encountered
east winds of 50 kts six hours later. Buoy 46184
(53.9N 138.9W) reported southeast winds 41 kts
with gusts to 54 kts and 8.5 m seas (28 ft) at 0000
UTC on the 23", followed by a report of 11.0 m (36
ft) one hour later. Buoy 46183 (53.6N 131.1W)
reported southeast winds 51 kts with gusts to 62
kts and 8.0 m seas (26 ft) at 2000 UTC on the 22",
The cyclone then weakened and moved inland over
Southeast Alaska on the night of the 23,

North Pacific Storm, December 3-8: A weak
low passing 350 nm south of Japan on December
2 gradually intensified as it moved out over the
south-central waters during the next three days
and then developed hurricane force winds as it
turned toward the north near 170W (Figure 3). The
cyclone developed a lowest central pressure of 949
hPa near 49N 170W by 1200 UTC on the 8", and
was the third deepest cyclone of the November
to February period. The Ballyhoo (WDD6249)
reported northeast winds of 65 kts and 4.5 m
seas (15 ft) near 52N 173W at 0600 UTC on the
8", The Antwerpen Express (DGAF) near 48N
174W encountered north winds of 70 kts and 8.0
m seas (26 ft) three hours later. The cyclone then
weakened as it moved into the southeast Bering
Sea with its winds diminishing to gale force early
on the 9", and then below gale force as it moved
inland over Alaska early the next day.

Sea of Japan Storm, December 5-6: Low
pressure rapidly intensified while moving northeast
across the Sea of Japan on December 5, developing
hurricane force winds with its compact circulation
and 986 hPa center while approaching northern
Japan (Figure 3). Figure 4 is an ASCAT image
reveals the compact circulation with winds 50 to 60
kts around the south and southwest sides. A vessel
reporting with the SHIP callsign encountered

southeast winds of 50 kts near 45N 148E at 1200
UTC on the 6™. The cyclone was short lived, as
it moved into the southern Sea of Okhotsk and
weakened on the 7 before becoming absorbed by
another storm moving across Japan late on the 7%
(second part of Figure 3).

Northwest Pacific and Bering Sea Storm,
December 10-12: A new low formed just east
of Japan late on December 8 and moved to 53N
169E forty-eight hours later where it developed a
lowest central pressure of 962 hPa and hurricane
force winds. An ASCAT (METOP-B) pass valid at
0953 UTC on the 11" returned an area of northeast
winds of 50 kts north of the low center in the
western Bering Sea. The World Spirit (ELWG7)
reported south winds of 58 kts and 6.5 m seas (21
ft) near 53N 172E at 0600 UTC on the 11", and then
seas of 10.7 m (35 ft) near that location six hours
later. The APL India (A8JX7) near 48N 170E
encountered southwest winds of 50 kts at 1800
UTC on the 10%".  Buoy 46035 (57.1N 177.8W)
reported south winds of 37 kts with gusts to 45 kts
at 1800 UTC on the 12", and highest seas 9.5 m (31
ft) one hour later. The cyclone then passed north
of the western and then the central Aleutians on
the 12" with its winds weakening to gale force late
on the 12", Dissipation followed early on the 14%
over southwestern Alaska.

North Pacific Storm, December 16-20: Acomplex
area of low pressure near Japan on December 15
moved northeast and consolidated into a single
storm force low off northern Japan early on the
16", temporarily weakened to a gale passing just
south of the central and eastern Aleutians on the
17" and then re-intensified in the western Gulf of
Alaska to a storm force low on the night of the 17™.
The cyclone developed a lowest central pressure of
968 hPa and hurricane force winds near 55N 144W
at 0600 UTC on the 19". An ASCAT (METOP-B)
image valid about one hour later revealed west to
northwest winds to 60 kts on the south side and was
similar to Figure 2 for the November 2-4 event.
Buoy 46185 (52.4N 129.8W) reported southeast
winds of 39 kts with gusts to 56 kts and 6.5 m seas
(21 ft) at 0800 UTC on the 19", and seas 7.5 m
(25 ft) one hour later. Buoy 46246 (50.0N 145.1)
reported seas as high as 14.0 m (47 ft) at 1800
UTC on the 19". The cyclone subsequently turned
toward the southeast and gradually weakened the
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following two days with its winds weakening to
gale force late on the 20™. It was then absorbed
by a stronger low passing to the east off the U.S.
Pacific Northwest states on the 22",

North Pacific Storms, December 21-January 1:
In the most active period five hurricane force lows
developed in close succession in late December.
The first formed on a front near 36N 169E 1200
UTC December 21 and developed a lowest central
pressure of 985 hPa thirty hours later at 45N
179E (Figure 5). A METOP-B ASCAT pass valid
2137UTC on the 22™ showed a swath of west to
northwest winds of 50 to 55 kts southwest of the
low, and an image from the other ASCAT instrument
(METOP-A) about an hour later revealed east winds
to 55 kts on the north side. The cyclone began a
weakening trend as it turned toward the east late on
the 22", and dissipated near 150W on the morning
of the 24", A second development, in the western
North Pacific, is depicted in Figure 5 and originated
as a wave of low pressure south of Japan on the 21
The central pressure fell 31 hPa in the twenty-four
hour period ending at1200 UTC on the 23, The
cyclone developed a lowest central pressure of 956
hPa near 52N 160E at 0000 UTC on the 24™. The
ASCAT (METOP-B) image in Figure 6 shows the
system east of the northern Kurile Islands with winds
50 to 60 kts southwest, west and east of the center.
The Northwest Shearwater (ZCAO7) reported
northwest winds of 50 kts near 33N 139E at 1200
UTC on the 22, The Cosco Vancouver (ASEOS)
near 52N 175E encountered southeast winds of 50
kts and 10.4 m seas (34 ft) at 0600 UTC on the 24™.
The cyclone subsequently drifted northeast over the
far western Bering Sea and weakened over the next
several days with its winds diminishing to gale force
on the 24" The third development occurred as a
low east of Japan (second part of Figure 5) moved
northeast and subsequent development is depicted
in Figure 7. The cyclone developed a lowest central
pressure of 958 hPa near SON 165W twelve hours
later. Hurricane force winds with this system
occurred from early on the 25" until the morning of
the 26". The ASCAT (METOP-B) image in Figure 8
shows winds 50 to 60 kts on the south and southwest
sides of the cyclone. The APL Holland (9VKQ2)
encountered south winds of 40 kts and 9.0 m seas
(30 ft) near 37N 178W at 0600 UTC on the 25™, and
11.3 m seas (37 ft) near 37N 175W six hours later.
The cyclone moved into the Gulf of Alaska on the

27" and weakened, then dissipated early on the 28™.
A fourth hurricane force low developed farther east
and is depicted in Figure 9. It is shown at maximum
intensity in the second part of Figure 9. An ASCAT
(METOP-B) image at 2051 UTC on the 29" revealed
a swath of west to southwest winds 50 to 55 kts on
the south and southeast sides of the cyclone’s center.
The MSC Altair ASYN2 (33N 172W) reported
west winds of 50 kts at 2200 UTC on the 28". The
Guardsman (WBN5978) encountered south winds
of 50 kts and 8.8 m seas (29 ft) near 56N 153W at
0000 UTC on the 31%. Buoy 46001 (56.3N 148.2W)
reported south winds of 35 kts and 11.0 m seas (36 ft)
at 1800 UTC on the 30™. The cyclone subsequently
turned more toward the northeast and weakened in
the southeast Bering Sea late on the 30™ and moved
inland over southwest Alaska on the 31%. As this
was happening a fifth hurricane force low formed
south of Kodiak Island near 5IN at 1800 UTC on
the 31% with a 960 hPa central pressure, coming
from south of the eastern Aleutians (second part
of Figure 9). It passed near Kodiak Island early
on January | and weakened inland over southwest
Alaska later that day. The Alex Haley (NZPO) near
57N 152W reported east winds 55 kts at 0000 UTC
January 1, and six hours later 10.0 m seas (33 ft) at
57N 153W. Simultaneous with this development,
a sixth intense system formed in the far west near
51N 149E, briefly developing hurricane force winds
with a 956 hPa central pressure at 1800 UTC on
the 31* before turning east and weakening to a gale
passing east of the Kamchatka Peninsula late on
the 1*. The Ever Dainty (9V7951) near 41N 142E
reported west winds of 55 kts and 4.3 m seas (14 ft)
at 0000 UTC on the 1. The Sea-Land Charger
(WDB9948) encountered southwest winds of 35 kts
and 12.8 m seas (42 ft) twelve hours later.

Central North Pacific Storm, January 10-12: A
new low formed east of Japan at 1800 UTC January
8 and moved east-northeast, briefly developing
hurricane force winds near 41N 177W with a 980
hPa center at 0600 UTC on the 11", The cyclone
developed a lowest central pressure of 968 hPa as
a storm force low while passing near 47N 172W
twelve hours later. The APL Korea (WCX8883)
near 46N 159W reported south winds of 40 kts and
6.7 m seas (22 ft) at 2200 UTC on the 11", Winds
dropped to gale force as the cyclone turned north
into the Bering Sea by the 12, It then passed north
through the Bering Strait early on the 14™.
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Western North Pacific Superstorm, January 13-
18: The rapid development of a Western Pacific
superstorm with a central pressure as low as 932
hPa (27.52 inches of mercury) over only a twenty-
four hour period is shown in Figure 10. Its winds
were already storm force when it passed south of
Japan late on the 13™. The central pressure fell 49
hPa in the twenty-four hour period ending at 0000
UTC on the 15", or on average about 2 hPa per
hour. Figure 11 is a satellite image of the storm near
maximum intensity revealing cold topped clouds
in broad frontal features even wrapping around a
well defined center. The cold cloud tops in this
infrared image indicate this system is vertically
well developed. The ASCAT (METOP-B) image
in Figure 12 reveals widespread winds in the 50
to 75 kts range around the cyclone center. The
75 kts winds appear near the gap between passes
indicating the image might miss some higher
winds on the south side of the system. A Jason-2
satellite altimeter image in Figure 13 has a western
pass cutting through the south side of the cyclone
in which almost 42 ft (12.8 m) appears near 40N
165E. The cyclone moved northeast in the next
twenty-four hours before turning north with
gradual weakening, and maintained hurricane
force winds from early on the 14" until early on the
17", The center turned west along 51N on the 17"
and 18" and moved into the Sea of Okhotsk as a
gale before looping to the southwest and then east
before becoming absorbed by the second of two
late January hurricane force lows on the 23" to be
covered below. Some notable surface observations
taken in this event are listed in Table 1.

North Pacific Storms, January 21-26: Two
cyclones producing hurricane force winds occurred
in close succession in late January. The first of
these is shown at maximum intensity in the first
part of Figure 14. It intensified by 28 hPa in a
twenty-four hour period ending at 0000 UTC on
January 22 after forming as a new low east of Japan
near 33N 152E late on the 19". ASCAT imagery
from 0928 UTC on the 22" detected winds of 50
to 60 kts in the west and south sides of the system.
The Monte Sarmiento (DCLH2) reported west
winds of 45 kts near 30N 167E at 1800 UTC on the
21%. Twelve hours later the Sea-Land Charger
(WDB9948) encountered southwest winds of 40
kts and 10.7 m seas (37 ft). The cyclone then
tracked east-northeast with gradual weakening,
with winds lowering to gale force early on the 24"
and remaining gale force as the system approached
Vancouver Island late on the 25", The development
of the second cyclone from a 1000 hPa low near
Japan over a forty-eight hour period is depicted in
Figure 14. It developed a lowest central pressure
of 965 hPa near 49N 171E at 1800 UTC on the
24", An ASCAT (METOP-B) image from 2219
UTC on the 23" revealed winds to 70 kts on the
south side similar to the winds in Figure 16 for the
February 21-24 event. The A.P. Moller (OVYQ2)
near 48N 178E reported southwest winds of 45 kts
and 8.5 m seas (28 ft) at 0000 UTC on the 25", The
cyclone passed near the western Aleutian Islands
on the 25" and weakened, with its winds lowering
to gale force as it drifted north over the western
Bering Sea late on the 26™.

OBSERVATION POSITION DATE/TIME (UTC) WIND SEA(m/f)
Maersk Kendal (MTDU5) 33N 137E 13/2100 E 45
LNG Akwa Ibom (ZCDL9) 34N 139E 14/1100 N 50
Ever Diadem (9V7955) 30N 148E 14/1200 S 50 6.5/21
30N 147E 14/1800 W 50 6.5/21
Westwood Rainier 52N 174E 16/1200 E 55
(C6SI3) 52N 175E 17,/0000 SE 55
Hanjin Geneva (DHZQ) 53N 175W 16,/1800 SE 54 6.7/22
(DHZQ) 53N 177W 17,/0000 E 51 11.3/37
Kuala Lumpur Express 49N 157E 17/1800 W 50
(DFNB2)
Buoy 46070 55.1N 175.3E 17,/0100 Maximum 11.0/36

Table 1. Selected ship and buoy observations taken during the passage of the western Pacific superstorm of
January 13-18, 2013.
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North Pacific Storm, January 27-February 1:
This developing low moved east from near Japan
on January 27 and developed into a hurricane force
low in the central waters on the 29™. It developed
a lowest central pressure of 972 hPa near 40N
177W at 0600 UTC on the 30", An ASCAT image
from 2241 UTC on the 29" showed a swath of
50 to 65 kts winds on the south side. The APL
Korea (WCX8883) reported northwest winds of
50 kts and 10.0 m seas (33 ft) near 43N 151E at
1200 UTC on the 29", The cyclone then tracked
northeast and weakened, reaching the southern
Gulf of Alaska February 1 and dissipating later
that day.

Eastern North Pacific Storm, February 7-9:
Low pressure originating south of Japan near 32N
late on February 5 tracked east-northeast across
the Pacific and rapidly intensified after passing
180W, becoming a hurricane force low with a
972 hPa central pressure near 43N 166W at 1200
UTC on the 8". The central pressure fell 31 hPa
in the twenty-four hour period ending at 1800
UTC on the 8" The lowest central pressure was
961 hPa near 49N 160W twelve hours later, but
the top winds were down to storm force by then.
The Cormorant Arrow (C6109) near 42N 175E
reported northwest winds of 40 kts and 10.4 m
seas (34 ft) at 0000 UTC on the 8%. The CSAV
Barcelona (YHCX7) near 54N 156W encountered
southeast winds of 45 kts. The cyclone turned
north into the western Gulf of Alaska as a gale
on the 9" and then dissipated inland over south-
central Alaska early on the 10™.

North Pacific Storms, February 11-18: Three
hurricane force cyclones developed in close
succession in mid February. The first followed
a track east-northeast from southeast of Japan
late on the 9 to the central waters late on the 12"
where it briefly developed hurricane force winds
with a 974 hPa center near 46N 177W and a lowest
pressure 972 hPa six hours later. An ASCAT
image offering partial coverage at 2108 UTC on
the 12" showed west winds of 50 to 60 kts south
of the center. The cyclone began weakening the
next day and reached the eastern waters near
48N 144W on the 15" where it dissipated. A
second developing low originated south of Japan
near 30N early on the 12" and moved northeast,
developing hurricane force winds with a 981 hPa
center near 39N 151E twenty-four hours later,

with the central pressure dropping 33 hPa which
is quite a fall for that low latitude. Hurricane force
winds with this system continued through early
on the 15™ when the central pressure reached a
low point of 964 hPa near 44N 171E 0600 UTC
on the 15", The cyclone subsequently weakened
to a gale near the eastern Aleutians on the 16™
and then dissipated in the Gulf of Alaska the next
day. A third cyclone, mainly affecting the western
waters, originated near Japan at 0600 UTC on the
15" and tracked northeast, developing into a 964
hPa hurricane force low near 43N 162E at 1200
UTC on the 16™. The central pressure fell 35
hPa in the preceding twenty-four hours. ASCAT
imagery revealed winds 50 to 55 kts on the south
and southwest sides in a pass from 1051 UTC on
the 16™. Winds eased to storm force late that day
but the lowest central pressure occurred later, at
1200 UTC on the 17" when the center passed near
50N 163E with a 956 hPa pressure. The NYK
Rumina (9V7645) near 46N 166E reported east
winds of 45 kts and 10.7 m seas (35 ft) at 1800
UTC on the 16™. The Hatsu Excel (VSXV3) near
53N 160E encountered north winds of 50 kts and
13.1 m seas (43 ft) at 0000 UTC on the 18", The
system then drifted northeast over the western
Bering Sea as a gale on the 19" and 20", stalled
and then dissipated on the 22,

Northwestern Pacific and Bering Sea Storm,
February 17-19: Low pressure formed on a
front near 43N 170E at 1800 UTC February 17
and moved northeast, becoming a storm force low
near the central Aleutian Islands twelve hours
later. The cyclone briefly developed hurricane
force winds early on the 18" in the southern
Bering Sea when ASCAT imagery revealed east
winds of 50 kts northeast of the center at 0831
UTC on the 18" with partial Bering Sea coverage.
The central pressure dropped to as low as 958 hPa
near 56N 179E 0000 UTC on the 19" but with
winds down to storm force. KEY796 near 57N
170W reported east winds of 40 kts at1800 UTC
on the 18", Buoy 46070 (55.1N 175.3E) reported
seas to 7.0 m (23 ft) at 0200 UTC on the 19™.
The cyclone subsequently drifted northwest and
dissipated in the northwest Bering Sea on the 20™.

North Pacific Storm, February 18-20: Low
pressure originating near Japan late on February

17 moved northeast, developed a lowest central
pressure of 972 hPa near 52N 169W 0600 UTC on



North Pacific Area
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the 20" and briefly produced hurricane force winds
early on the 20", ASCAT (METOP-B) imagery
from 0844 UTC on the 20™ revealed a swath of
west to southwest winds 50 to as high as 65 kts
on the south side of the low center. The Grete
Maersk (OYCY2) reported southwest winds of
50 kts near 45N 168W at 0000 UTC ion the 20%,
while the APL Korea (WCX8883) encountered
west winds 40 kts and 8,5 m seas (28 ft). The
Zim Chicago (A8SI9) near 52N 152W reported
west winds of 50 kts twenty-four hours later. The
cyclone then continued its northeastward motion
and dissipated in the northeastern Gulf of Alaska
the next day.

North Pacific Storm, February 21-24: Figure
15 shows the rapid development of this rather
compact system from an open wave of low
pressure near 37N 159E over a twenty-four hour
period. The central pressure dropped 35 hPa
during this period, and the central pressure then
dropped another 10 hPa twelve hours later when
the center passed near 52N 180W with a 961 hPa
pressure. The ASCAT (METOP-B) image in
Figure 16 returned a swath of west to northwest
winds 50 to 70 kts on the south and southwest
sides of a well defined center early on the 22™.
The Zim Chicago (A8SI9) encountered north
winds of 50 kts near 55N 179W at 0600 UTC on

% Return to Table of Contents

the 23, Buoy 46075 (53.9N 160.8W) reported
south winds of 35 kts at 0000 UTC on the 24" and
highest seas 11.0 m (36 ft) one hour later. The
cyclone subsequently moved along the eastern
Aleutian chain and the Alaska Peninsula on the
23 and dissipated east of Kodiak Island the next
day.

North Pacific Storm, February 23-27: Low
pressure moved east from northern Japan early on
the 23 ,became a storm force low the following
night and then a hurricane force low 0000 UTC
on the 25" near 41N 158E with a 981 hPa central
pressure. ASCAT imagery from 1102 UTC on the
25™ returned an area of west winds 50 to as high
as 65 kts south of the low center, near the edge of
a pass. Hurricane force winds continued until late
on the 25" . The lowest central pressure of 971
hPa occurred as the low passed near 46N 168E at
1800 UTC on the 25", The Glen Canyon Bridge
(3EFD9) near 48N 167E reported north winds of
55 kts at 1800 UTC on the 25" , and later at 0500
UTC on the 26th encountered north winds of 50
kts and 8.2 m seas (27 ft) near 49N 171E. The
cyclone subsequently weakened as it passed just
south of the central and eastern Aleutians and then
moved through the Gulf of Alaska. Dissipation
followed late on March 2.
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VOS Program Awards

THE UNITED STATES OF AMERICA
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2011

Captain Carl Hall and Chief Mate Chris Kavanaugh accept the 2010 and
2011 on behalf of Captain Mike Leveille and Chief Mate Chris McCloud and
the fine officers and crew of MAERSK OHIO. They have performed in an
exemplary manner for 4 consecutive years and are well on their way to a 5
year “Observing Excellence” pennant. Congratulations.
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| National Weather Service

<! VOS Program New Recruits:

2| February 14 through June 30, 2013

g ___________________________________________________________________________________________________________________________________

S

g

9 Alliance Fairfax WLMQ Maersk Chicago WMCS
Amavisti V2CR5 Maersk Detroit WMDK
APL Melbourne A8SN4 Mahimahi WHRN
APL Shanghai A8SN5 Mette Maersk OUJK2
Arthur Maersk OXJH2 Michipicoten CFG8060
Chemical Pioneer KAFO Norwegian Breakaway C6ZJ3
Columbine Maersk OUHC2 NYK Libra HOJY
Dubai Express VRBNS8 Ojibway CFN4292
Ever Dynamic 3FUB8 Rudolf Schepers V2DN6
Ever Racer 3FJL4 Saginaw VF2560
Ever Respect 3FRZ4 Silver Shadow C6FN6
Ever Sigma MKKZ7 Star Lima LAPE7
Green Point WCY4148 Tecumseh CFN5905
Horizon Consumer WCHF W. H. Blount CoeJT8
Kaministiqua CFN4612

The Cooperative Ship Reports
can now be found online by
clicking here.

% Return to Table of Contents
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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

Paula Rychtar

Voluntary Observing Ship Operations
Manager

National Data Buoy Center

Building 3203

Stennis Space Center, MS 39529-6000
Tel: 228-688-1457

Fax: 228-688-3923

E-mail: paula.rychtar@noaa.gov

ATLANTIC PORTS

David Dellinger, PMO Miami, Florida
National Weather Service, NOAA
Post Office Address for Small Packages
and USPS Mail:

P.0. Box 350067

Fort Lauderdale, FL 33335-0067
FEDEX/UPS/DHL Package delivery
address and physical address:
2550 Eisenhower Blvd, Suite 312
Port Everglades, FL 33316

Tel: 954-463-4271

Fax: 954-462-8963

E-mail: david.dellinger@noaa.gov

Robert Niemeyer, PMO Jacksonville, Florida
National Weather Service, NOAA

13701 Fang Road

Jacksonville, FL 32218-7933

Tel: 904-607-3219

Fax: 904-741-0078

E-mail: rob.niemeyer@noaa.gov

Tim Kenefick, PMO Charleston, South Carolina
NOAA Coastal Services Center

2234 South Hobson Avenue

Charleston, SC 29405-2413

Tel: 843-709-0102

Fax: 843-740-1224

E-mail: timothy.kenefick@noaa.gov

Peter Gibino, PMO Norfolk, Virginia
National Weather Service, NOAA

P. 0. Box 1492

Grafton, VA 23692

Tel: 757-617-0897

E-mail: peter.gibino@noaa.gov

Lori Evans, PMO Baltimore, Maryland
National Weather Service, NOAA
P. O. Box 3667

Frederick, MD 21705-3667

For UPS/FEDEX delivery:

1306 Baker PI E

Apt 11

Frederick, MD 21702

Tel: 443-642-0760

Fax: 410-633-4713

E-mail: lori.evans@noaa.gov

Jim Luciani, PMO New York, New York
New York/New Jersey

National Weather Service, NOAA

P. O. Box 366

Flemington, NJ 08822

Tel: 908-217-3477

E-mail: james.luciani@noaa.gov

GREAT LAKES PORTS

Ron Williams, PMO Duluth, Minnesota
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


mailto:john.wasserman@noaa.gov
mailto:paula.rychtar@noaa.gov
mailto:david.dellinger@noaa.gov
mailto:rob.niemeyer@noaa.gov
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GULF OF MEXICO PORTS

VACANT

PMO New Orleans, Louisiana
62300 Airport Rd.

Slidell, LA 70460-5243

Tel:

Fax:

E-mail:

Chris Fakes, PMO Houston, Texas
National Weather Service, NOAA
1353 FM 646 W

Suite 202

Dickinson, TX 77539

Tel: 281-534-2640

Cell: 281-703-8113

Fax: 281-534-4308

E-mail: chris.fakes@noaa.gov

PACIFIC PORTS

Derek LeeLoy, PMO Honolulu, Hawaii
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 Los Angeles, California
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

VACANT

PMO Oakland/San Francisco, California
National Weather Service, NOAA

1301 Clay Street, Suite 1190N

Oakland, CA 94612-5217

Tel: 510-637-2960

Fax: 510-637-2961

E-mail:

Matt Thompson, PMO Seattle, Washington
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 Kodiak, Alaska
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

Larry Hubble, PMO Anchorage, Alaska
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


mailto:chris.fakes@noaa.gov
mailto:derek.leeloy@noaa.gov
mailto:brian.holmes@noaa.gov
mailto:matthew.thompson@noaa.gov
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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 PRAOGRAM 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

NORTHEAST ATLANTIC SEAS REP.

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.

PMO Coordinator

Marine Operations Group
Bureau of Meteorology

GPO Box 1289

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

Craig Foster, PMA

Port Meteorological Officer
Fremantle, Bureau of Meteorology
PO Box 1370

Perth, WA 6872, Australia

Tel: +61-8 9263 2292

Fax: +61 8 9263 2297

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

Melbourne

Brendan Casey, PMA

¢/0 Bureau of Meteorology

Port Meteorological Officer
Melbourne, Bureau of Meteorology,
GPO Box 1289 Melbourne, VIC
3001, Australia

Tel: +61-3 9669 4236

Fax: +61-3 9669 4168

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

Matt Dunn, PMO

¢/0 Bureau of Meteorology

Port Meteorological Officer Sydney
Bureau of Meteorology

GPO Box 413

Darlinghurst, NSW 1300

Australia

Tel: +61 2 9296 1553

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.lavighe@ec.gc.ca

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 A1IN 4T3
Canada

Tel: +1-709-772-4798

Fax: +1-709-772-5097

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

Nova Scotia

Martin MacLellan

A/Superintendent Port Meteorology & Data
Buoy Program

Environment Canada

275 Rocky Lake Rd, Unit 8B

Bedford, NS

B4A 2T3

Office: (902) 426-6616

Cell: (902) 483-3723

Fax: (902) 426-6404

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 1L9 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


mailto:pma.sydney@bom.gov.au
mailto:gerielynn.lavigne@ec.gc.ca
mailto:_bruce.lohnes@ec.gc.ca
mailto:andre.dwyer@ec.gc.ca
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mailto:rick.shukster@ec.gc.ca
mailto:erich.gola@ec.gc.ca

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

Points of Contact

Port of Rijeka

Smiljan 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

Lyngbyvej 100
DK-2100 Copenhagen
Denmark

Tel: +45 3915 7337
Fax: +45 3915 7390
E-mail: rj@dmi.dk
hrji@dmi.dk

FALKLANDS

Captain R. Gorbutt, Marine Officer
Fishery Protection Office

Port Stanley

Falklands

Tel: +500 27260

Fax: +500 27265

Telex: 2426 FISHDIR FK
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Danish Meteorological Inst., Observation Dept
Surface and Upper Air Observations Division

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

Geérard Doligez

Météo-France DDM62

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

France

Tel: +33-3 21 10 85 10

Fax: +33-2 21 333312

E-mail: gerard.doligez@meteo.fr

Brest

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

Tel: +33-2 98 44 60 21

Fax: +33-2 98 44 60 21

La Réunion

Yves Morville, Station Météorologique
Port Réunion

France

Fax: +262 262 921 147

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 32 74 0361

E-mail: andre.devatine@meteo.fr
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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 Lévéque, 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: 4852 2926 8430

Fax: +852 2311 9448

E-mail: wtwong@hko.gov.hk
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ICELAND

Hreinn Hjartarson, Icelandic Met. Office
Bustadavegur 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.0., 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 IlI

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

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
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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

Dublin

Columba Creamer, Marine Unit
Met Eireann

Glasnevin Hill

Dublin 9

Ireland

Tel: +353 1 8064228

Fax: +353 1 8064247

E-mail: columbia.creamer@met.ie

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
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MALAYSIA
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.0. 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

Manager Marine Operations
Meteorological Service New Zealand Ltd.
P.O. 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

PHILIPPINES
Cagayan de Oro City

Leo Rodriguez

Pagasa Complex Station

Cagayan de Oro City 9000, Misamis
Occidental

Philippines

Tel: +63-8822 722 760

Davao City

Edwin Flores
Pagasa Complex Station, Bangoy Airport
Davao City 8000
Philippines

Tel: +63-82 234 08 90

Dumaguete City

Edsin Culi

Pagasa Complex Station

Dumaguete City Airport

Dumaguete City, Negros Oriental 6200
Philippines

Tel: +63-35 225 28 04
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Legaspi City

Orthello Estareja
Pagasa Complex Station
Legaspi City, 4500
Philippines

Tel: +63-5221 245 5241

lloilo City

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

Tel: +63-33 321 07 78

Mactan City

Roberto Entrada

Pagasa Complex Station, Mactan Airport
Mactan City, CEBU 6016

Philippines

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

Philippines 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

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

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 fakhrutdinov@rhmec.
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 Regional 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@smbhi.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 885617

Fax: +44 1392 885681

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

David Knott, Marine Technical Coordinator, Met Office
Observations - Marine Networks

FitzRoy Road

Exeter

Devon EX1 3PB

United Kingdom

Tel: +44 1392 88 5714

Fax: +44 1392 885681

E-mail: David.Knott@metoffice.gov.uk or

Group E-mail: Obsmar@metoffice.gov.uk
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Scotland NOAA WEATHER RADIO NETWORK
(1) 162.550 mHz
Emma Steventon, (2) 162.400 mHz
Port Meteorological Officer, Met Office (3) 162.475 mHz
Saughton House (4) 162.425 mHz
Broomhouse Drive (5) 162.450 mHz
EDINBURGH EH11 3XQ (6) 162.500 mHz
United Kingdom (7) 162.525 mHz
Tel: +44 (0)131 528 7318
Mobile : +44 (0) 7753880209 Channel numbers, e.g. (WX1, WX2) etc. have no special significance
E-mail: emma.steventon@metoffice.gov.uk or but are often designated this way in consumer equipment. Other
E-mail: pmoscotland@metoffice.gov.uk channel numbering schemes are also prevalent.

The NOAA Weather Radio network provides voice broadcasts of

South West England & South Wales local and coastal marine forecasts on a continuous cycle. The
forecasts are produced by local National Weather Service Forecast

Lalinda Namalarachchi Offices.

Port Meteorological Officer, Met Office

¢/0 Room 231/19 Coastal stations also broadcast predicted tides and real time

National Oceanography Centre, Southampton observations from buoys and coastal meteorological stations

University of Southampton, Waterfront Campus operated by NOAA’s National Data Buoy Center. Based on user

European Way demand, and where feasible, Offshore and Open Lake forecasts

SOUTHAMPTON S014 37ZH are broadcast as well.

United Kingdom

Tel: +44 2380 638339 The NOAA Weather Radio network provides near continuous

Mobile : +44 (0) 7753 880468 coverage of the coastal U.S, Great Lakes, Hawaii, and populated

E-mail: lalinda.namalarachchi@metoffice.gov.uk or Alaska coastline. Typical coverage is 25 nautical miles offshore,

Email: pmosouthampton@metoffice.gov.uk but may extend much further in certain areas.

South East England

Joe Maguire

Port Meteorological Officer

Met Office

127 Clerkenwell Road

London EC1R 5LP

United Kingdom

Tel: +44 2072047453

Mobile : +44 (0) 7753 880 467

E-mail: joe.maguire@metoffice.gov.uk or
E-mail: pmolondon@metoffice.gov.uk

North England & North Wales

Tony Eastham
Port Meteorological Officer

Met Office

Unit 4, Holland Business Park,

Spa Lane,

Lat_hom,_L4O 6LN UTS. Department of Commerce
United ngdom NationaliOceaniciand /Atmospheric
Mobile : +44 (0) 7753 880 484 National:Data Buoy Center,
E-mail: tony.eastham@metoffice.gov.uk or StennisiSpace Center.

E-mail: pmo.liverpool@metoffice.gov.uk 1007:Balch Blvd
Bay, St Louis;.MS 39520-9903
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