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This bulletin aims to promote useful marine weather observations/reports
from ships and familiarize readers with weather and marine information
provided by JMA. The publication mainly covers topics of interest to mariners,
marine weather observations, recent announcements about JMA'S marine
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Interview with the Captain of FUKUSHIMA MARU Awarded by the
Minister of Land, Infrastructure, Transport and Tourism of Japan

Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

2015

“Onboard weather observations are important for students that aim to become
captains and officers in the future. We can continue observations because our stu-
dents conduct observations by learning from senior students.” Shigeki Kuwabara,

Captain of FUKUSHIMA MARU.
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2015 6 22

1998
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1:
Fig. 1: Cruising FUKUSHIMA MARU
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FUKUSHIMA MARU (Fukushima Prefectural
Iwakikaisei High School) received the Award
of the Minister of Land, Infrastructure,
Transport and Tourism of Japan in 2015 for
its significant contributions to meteorological
services by continuously reporting ship’s
weather observation data to JMA over many
years. FUKUSHIMA MARU was previously
bestowed the Award of the Director-General
of JMA in 2012.

We visited FUKUSHIMA MARU on 22 June,
2015 while she was berthed at the Port of
Onahama, Fukushima Pref., after returning
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2:
Fig. 2: Captain Kuwabara, looking at a nautical
chart and a weather chart

from Honolulu, Hawaii. We interviewed
Captain Kuwabara, officers and students
about the operation of weather observa-
tions.

Would you tell us about
FUKUSHIMA MARU?

FUKUSHIMA MARU, which was commis-
sioned in 1998, is a training ship of naviga-
tion and fishery for students of lwakikaisei
High School. The ship can take over 40
students and is mainly operated on the tuna
fishing route between Hawaii and Onahama.
Fishing catches are delivered to various local
shops.

How do you feel about the
award?
We feel greatly honored and very glad to
receive the award thanks to our predeces-
sors’ successive weather observations over
many years.

What do you care about on a
voyage?

We mostly care about maintaining safety
while at sea, to ensure that we return the
students to their parents without injury or
illness after a long voyage.

What are the difficulties in
conducting weather obser-
vations?

The students perform marine weather ob-
servations and send reports. It seems diffi-
cult for them to identify cloud types because
clouds do not always resemble the photo-
graphs in the weather observation guide.
Moreover, they seem to have difficulty in
distinguishing wind waves and swells.
During the previous cruise, the students



2015 9

had to calculate the true wind direction from
the apparent wind direction because our
vessel speed meter was out of order. This
experience may have been good to develop
future officers.

Why can you carry out and
continue weather observa-
tions and reports?

We hope our observation data is used for
various services. In addition, onboard
weather observations are important for
students that aim to become captains and
officers in the future. We can continue ob-
servations because our students conduct
observations by learning from senior stu-
dents.

JMA is deeply grateful to Captain Kuwabara
and his officers and students kindly accept-
ing our visit during their busy schedule.

Fig. 3: Captain Kuwabara, officers and students of FUKUSHIMA MARU
Back left, Third Officer Takeda, Chief Officer Kameyama; Back right, Captain Kuwabara.
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OSSR AERICEMUSHIHORE
Ships Awarded for their Contributions to Marine Meteorological
and Oceanographic Observations and Reports

Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

2015 6 9
140

A ceremony to celebrate the 140" Japan
Meteorological Day was held on 9 June, 2015
at the Headquarters of the Japan Meteoro-
logical Agency (JMA). Ships that contributed
to marine meteorological and oceanographic
observations and reports were commended
by the Minister of Land, Infrastructure,
Transport and Tourism of Japan, and the
Director-General of JMA. We sincerely ap-
preciate their outstanding contributions.

Award presented by the Minister of Land, Infrastructure, Transport and Tourism of
Japan for contributions to marine meteorological observations and reports

FUKUSHIMA MARU

Fukushima Prefectural Iwakikaisei High School
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Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to marine meteorological observations and reports

ZEN-NOH GRAIN PEGASUS BROOKLYN BRIDGE

Tamai Steamship Co., Ltd. "K" LINE SHIP MANAGEMENT CO., LTD.

Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to oceanographic observations and reports

ENOSHIMA MARU IWATE MARU

Kanagawa Prefectural Fisheries Technology Center lwate Fisheries Technology Center

The photographs on the cover and in this article are
courtesy of the respective shipping companies and
agencies.
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Lowest Record of Sea Ice Extent in the Sea of Qkhotsk,
2015 Winter Season

Office of Marine Prediction, Global Environment and Marine Department,
Japan Meteorological Agency

2015 2 3

The sea ice extent in the Sea of Okhotsk from February to March 2015 was the
least recorded since the 1971 winter season. The seasonal maximum sea ice
extent was least on record since then.

BKiAEmiEBNNBEER/) Lowest Record of Sea Ice
Extent

The Japan Meteorological Agency (JMA) has

—_—r7 e —— il L e e A e s

1971 * been issuing sea ice charts for the Sea of
Okhotsk and keeping statistics on sea ice
2015 extent since the 1971 winter season* to
support shipping safety and coastal disaster

prevention, and to monitor climate change.

* Winter season: the period from November in one
year to July in the next.

e.g. 2015 winter season is the period from Novem-
ber 2014 to July 2015.

2015 2014 11 2015 7

200645

X 10* km?

time series of sea ice extent

normal

near nomal

maximum minimum
1: 2015

Fig. 1: Seasonal variation of sea ice
extent in the Sea of Okhotsk
plotted at 5-day intervals in
the 2015 winter season
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The sea ice extent in the Sea of Okhotsk
from February to March 2015 was the least
recorded since the 1971 winter season (Fig.
1).

The two main factors of this decline in sea
ice extent are considered to be as follows:
First, north-westerly winds accompanied by
the winter monsoon were weaker than
normal over the Sea of Okhotsk, and con-
sequently the sea ice did not extend east-
ward. Second, higher than normal air tem-
perature over the Sea of Okhotsk suppressed
sea ice formation.

The sea ice extent reached its seasonal
maximum of 0.67 million square kilometers
on 28 February 2015 (Fig. 1, Fig. 2). The
maximum extent was the least since 1971
and much less than the previous record of
0.86 million square kilometers in 1984. It is
statistically evident that the maximum extent

has been decreasing since 1971 (Fig. 3).

AR
o [ 10%nf)

120 |

a0

2: 2015 2 28 —— (Maximum sea ice extent)

— (Linear trend)

80

1970
Fig. 2: Sea ice situation on 28

1975 1980 1985 1980 1996 2000 2B 2010 2016

February 2015 3: 1971
White area: observed sea ice extent 2015
Red line: extent of normal coverage Fig. 3: Interannual variation in the maximum sea ice extent

(1981 to 2010)

in the Sea of Okhotsk from 1971 to 2015
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Arrival of New PMO at Yokohama

— E —

I will give advice about analysis and
forecasts of maritime weather and
waves over the Western North Pacific.

PMO at Yokohama, Osamu INABA

2015 4 1 I was appointed Port Meteorological Officer
(PMO) of Yokohama Local Meteorological
Office on 1 April 2015. In my previous post, |
was in charge of ocean wave forecasts
around Japan, and wave analysis concerning
the Western North Pacific including inland
seas such as the Bering Sea, the Sea of
Okhotsk, East and South China Sea. | realize
how helpful weather reports from ships are to
conduct these services.

When | visit your ship, in addition to
checking your barometer | can give advice on
the maritime weather and waves you may
encounter on your route. | will provide these
services swiftly taking into account your
heavy schedule at Port Yokohama, which is
one of the biggest physical distributional
stations in Japan.

Though I am not good at English, | will do
my best as PMO with your kind cooperation.
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Introduction to Wave Charts (Part 1)

Office of Marine Prediction, Global Environment and Marine Department,

Japan Meteorological Agency

JMH

The Japan Meteorological Agency (JMA) provides wave analysis charts and fore-
cast charts via radio facsimile (JMH) and JMA’s website to support safe naviga-
tion. This article introduces “Ocean Wave Analysis Charts (AWPN)” and “Ocean

Wave Forecast Charts (FWPN)”, which indicate wave conditions for the western

North Pacific.

IMH
IMH
IMH

1 2

58 1
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Significant Wave and Wave

Charts
JMA uses “significant waves” to show wave
heights and periods in its weather forecasts
and wave charts. Sea waves are composed of
windseas and swell and wave heights in the
wave chart are expressed in terms of signif-
icant wave height, which is a composite of
both wave heights. The significant wave
height is neither the maximum wave height
nor the average value of all wave heights.
The significant wave height is supposed to be
close to visually observed wave height.

JMA publishes wave charts via JMH and
JMA's website. “JMH broadcast schedule (see
the end of this article)” and the article “Wave
Forecast Charts Issued Twice a Day” (see Vol.
58, No. 1 of this bulletin) give the JMH
broadcast schedule of wave charts.

Ocean Wave Analysis Charts
Ocean wave analysis charts (chart title:
AWPN, Fig. 1) provide the latest wave condi-
tions and meteorological systems at 00:00
and 12:00 Coordinated Universal Time (UTC),
and are published at about 04:00 and 16:00
UTC every day. The wave heights shown in
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24 FWPN

12 24 48 72
FWPNO7 24
12 48 72

AWJP FWJP

JMH
http://www.jma-net.go.jp/common/177jmh/JMH-JPN.pdf

http://www.data.jma.go.jp/gmd/waveinf/chart/awpn.html

http://www.data.jma.go.jp/gmd/waveinf/chart/fwpn.html

the charts are analyzed by adjusting the
wave condition field calculated by the JMA
wave model using observations from vessels,
buoys, and satellites.

The wave height contour lines are in in-
tervals of 1 m for heights between 2 m and 8
m, and in intervals of 2 m for heights above 8
m. The prevailing wave directions are indi-
cated by open arrows in the area where the
wave height is above 2 m. In addition, me-
teorological systems such as high/low pres-
sure systems and fronts are plotted. If a ty-
phoon exists, its location and central pressure
are shown in the upper left corner of the
chart.

Ship observation data are useful to mon-
itor the wave condition. The windseas and
swell reported from vessels are plotted as
“Description of Symbols for Analysis”.

Ocean Wave Forecast Charts
Ocean wave 24-hour forecast charts (chart
title: FWPN, Fig.2) indicate the 24-hour
forecast of wave conditions at 00:00 or 12:00
UTC. The wave and weather conditions in the
forecast charts are predictions output from
the JMA wave model.

Ocean wave 12-, 24-, 48-, 72-hour fore-
cast charts (chart title: FWPNOQ7. The figure is
not shown in this publication.) carry 12-hour,
48-hour, and 72-hour wave forecasts, in ad-
dition to the 24-hour forecast.

In the next issue, “Coastal Wave Analysis
Charts” and “Coastal Wave Forecast Charts”
will be introduced.

JMH Broadcast Schedule (in English):

http://www.jma-net.go.jp/common/177jmh/IJMH-ENG.pdf

The websites of wave charts (in English):
Ocean Wave Analysis Charts
http://www.data.jma.go.jp/gmd/waveinf/chart/awpn_e.html
Ocean Wave Forecast Charts
http://www.data.jma.go.jp/gmd/waveinf/chart/fwpn_e.html

-10 -
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AWPN  JMH
190000UTC HAY 2015

| TYPHEEN NAME
PRES.  LRT. LOW.

T1507 DELPHIN 11507)
P45hPa 23.9N 139, 4E

.| AWPN  UMH
190000UTC MAY 2015

2015 5

AWPN

19 00
Fig. 1: Ocean Wave Analysis Chart

The chart name “AWPN” and time (in this example: 00:00 UTC, 19 May
2015) are shown in the red frame, and typhoon information is shown in
the orange frame.

STS1507 DALPHIN (1507)
975hPa 28.3N143.7E

FWPN _ JMH l
190000UTC_ MY 2015 L
FCST FOR 200000UTC =
e [ @i =
1 3 g
PRES. LA LON. 1024 7 ﬂ

2015 5

FWPN
19 00 24 20 00

Fig. 2: Ocean Wave Forecast Chart

The chart name “FWPN” and the initial and valid times (in this example:
24 hours forecast from 00:00 UTC, 19 May 2015) are shown in the red
frame, and typhoon forecasts are shown in the orange frame.

Description of Symbols for
Analysis and Forecast

996
H

High pressure
L

Low pressure

T, STS,
Typhoon TS
TD
Tropical depression

(Central pressure) 996 hPa

e
(Contours of significant wave
height) 2m
x
;,..:?“"sa?‘

-

(Sea ice edge: Depicts the edge of the area

where sea ice exists.)

Description of Symbols for

Analysis
4/1.0
J«B/l.s

(Wind direction and speed)
SSW, 20 knots
(Windsea) SSW 4sec 1.0 m

ENE 8sec 1.5 m

<=

(Prevailing wave direction)

(Swell)

Description of Symbols for
Forecast

(Prevailing Wzivé direction)
ESE
(Wind direction and speed)

E, 15 knots
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Fukuoka Regional Headquarters, Japan Meteorological Agency
Participated in “Umi-Festa Kumamoto™

Fukuoka Regional Headquarters, Japan Meteorological Agency

The “Umi (Ocean)-Festa” is held in main port
cities every year to celebrate Marine Day and
enhance public awareness of the importance
2015 of the sea. In 2015, the festival was held in
Kumamoto and its vicinity from 18 July to 2
August.

Kumamoto Local Meteorological Office and
Fukuoka Regional Headquarters displayed
oceanographic instruments, and panels on
which they showed JMA’s approach to coastal
disaster prevention and the mechanism of
large tides in the Sea of Ariake of Kyushu. An
officer of the Fukuoka Regional Headquarters
gave a public lecture on 25 July entitled “the
blessings and disasters brought by tide”. All
6m events finished with a great success.

The next “Umi-Festa” will be held in 2016

in Toyohashi City and its vicinity.

Fig. : Visitors listening to an explanation of ocean
observations (left), lecture presentation

(right)

-12-
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International Cooperation in Promation of Ship Weather
and Marine Observations

Office of Marine Prediction, Global Environment and Marine Department,
Japan Meteorological Agency

2015 4
A meeting of the Ship Observations Team was held in Cape Town, South Africa in
April 2015 to promote international cooperation in sharing meteorological and

oceanographic data utilized for weather services worldwide.

International Framework for
Ship Observations

WMO Marine meteorological and oceanographic
observation data reported from ships are
shared internationally under the framework
of World Meteorological Organization
(WMO). Such data are vital for various ser-
WMO

SOT 2

vices including weather forecast and moni-
toring of climate change.

The eighth session of the Ship Observa-
tions Team (SOT) of WMO was held from 20
to 24 April 2015 in Cape Town, South Africa
with the participation of national meteoro-

2015 4 20 24

logical services, including the Japan Mete-
orological Agency (JMA), to discuss
measures for the promotion of observations

and reports from ships.

2015
[

Fig. 1: The distribution of
meteorological  re-
ports from ships in
January 2015

-13-
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SOT 58 The Eighth Session of SOT

The team noted that, in 2014, about 1.88

million observation reports were sent from
WMO

3,000 2014

188

over 3,000 vessels which were registered as
Voluntary Observing Ships (VOS) in WMO,
including 44,000 reports from Japanese
vessels. It was noted that the number of
observations from the southern hemisphere
and the polar regions should be increased,
whereas most reports came from the North
Pacific and the North Atlantic where many
ships travel (Fig. 1).

It was also reported that the number of
reports by email has significantly increased
in recent years due to the spread of onboard
Internet access.

JMA reported the status of Japanese VOS
PMO and the activities of the Port Meteorological
Officers in Yokohama, Nagoya and Kobe.

In addition, the team discussed the
call-sign masking issue to secure ships’ se-
curity, and cooperation with the shipping
industry to increase observations and re-
ports.

JMA will continue to promote marine
meteorological and oceanographic observa-
tions by ships with close ties to the interna-

tional community.

2:
Fig. 2: (Left) Ship Observations Team delegates, (right) Cape Town facing the sea

-14 -
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Receipt of Marine Meteorological Observation Data and
"Reports about On-Board Meteorological Instruments”

JRT HWEKIRER < BFE BFIRR

Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

2014 &M 1 FEIC, #9 44,000 BOMHKIFEHRNUH 12,000 BOEEEHRABEHRZH
AOEGEARDSBHRVCESTFH LR, BHEUVVCLEITEHIC, SEEEBEIZR B
SFERINUOBRICCHDIA U RBRENLET,

Japanese voluntary ships transmitted about 44,000 weather reports and 12,000

oceanographic observation reports in 2014. We appreciate your continuous co-
operation in marine meteorological and oceanographic observations and reports.

ot [RFRERVAUFTBRODZTIRIR

oD 5 DERAl - BERIE. BROBLES
R« ZIROIERRD, HEGREIEDESRICFIA
SNDREEBRENTI, [IRTTIAL
2014 D 1 F/EIC 224 EDREN S5
43,827 @DMcBX R Z. 103 EDfBHENS
5t 21,074 BOMWIKRENAIRE. KT, 46
EDMEN S5t 11,635 BB FERIERE
SEULE U,

K[IETN\DIMKIKRBDERICIE. 1>V
WYy b C(REFFE - 7Y R FEEERH)
RO VVILYy B (REFFHERH) N
MFITEETT, MK RFHADI—F 41 =
BEIDCLEICKD., BIERIEMMICEREZS
nNFth, T, 1 VVILY Y~ B A 2016
F12831BTY—EARTIETCHDCE
NE, 1 UVILTY ~COBEEBEREL
TUL\DHMBICHNTIE, TEEIRED 1 V)L
Yy bk CICKRDBRANDBITERRELUFE
ER

iR ZRIROBRE FRIIC. BRICHEL
IRICIFERAFERZS A LT R EE
ROKJIRTADENZRFENLE T, Mok
S[EWRIEKV T D)7 (0BSIMA) | &ECF
ROBEE. iKIIRERAIRICHRZ T, Al
EROT 7 1)L (immt2.log X[J immt5.log)

Receipt of Marine Meteoro-

logical Observation Data
Marine meteorological and oceanographic
observations reported by ships are indis-
pensable not only for marine meteorological
forecasts and warnings but for monitoring
global warming. In 2014, the Japan Meteor-
ological Agency (JMA) received 43,827 re-
al-time weather reports from 224 ships,
21,074 reports in the form of logbooks from
103 ships and 11,635 oceanographic obser-
vation reports from 46 ships.

You can transmit real-time weather re-
ports to JMA using Inmarsat-C via the Pacif-
ic/Indian Ocean Satellite and -B via the Pa-
Satellite.
charge-exempt by using Code "41." We

cific Ocean Transmission
recommend the use of Inmarsat-C because
Inmarsat-B service will be closed in Decem-
ber 2016.

Besides real-time reports, ships are asked
to mail marine meteorological logbooks to
JMA when they call at a Japanese port. If
your ship use the software "OBSJMA", it is
possible to mail a CD-R or floppy disk on

which the observation data file "immt2.log"

[E
($2]
1




59-2

ZRFURLE CDRXEDOvE—FTr 0%
[IRTHEHR T DERADEBICANTEE
LCLIZE), BEREESRTHEBLE
9, XIT. SEABRDT 7 1)L (immt2.log
X[ immt5.log) ZEFX—IUITHN L. K
2758 obsjma@climar.kishou.go.jp IC3%
BUTWEZIEWTEREBTI., X—IUTEE
INDIHE. BEEMIIBRAIOSIBEIRDF
ER

[[IRBIBSDIE Z T ITIRIRFIC
BT DIES] ICDU\T
BEIRVWEIZVWZERABREXDBRICH
B2, 8F 1 A 1 BIRTEODSEAIZ
BANTRREEZRSVNZZNTNET, C
DABIE., FABREFAKRICHRZIBEOREZ
MBI BRI LU CLVE T, 2015 FDOHRSESIC
DTS, SHL-SHBDCHDICK D, 2015
F6AREAETIC637TEDDRSEVZLEE
FUZ.

BR.FDEPTHM UL D IREARB (N
BERR<) ICEBAE Ufalc DN T,
ZOFRTHRSEDRENLET,

or "immt5.log" is stored, using a stamped
and addressed envelope provided by JMA. Or
you may send the file to
obsjma@climar.kishou.go.jp by e-mail.
In the latter case, ships are kindly asked to
cover the communication cost.

"Reports about On-Board

Meteorological Instruments"
To make the most effective use of your ob-
servations, ships are asked to report about
their onboard meteorological instruments as
of January 1 each year. In addition to ob-
servation reports, these reports are shared
among the Weather
(NWSs) throughout the world. In 2015, with
your kind cooperation, a total of 637 reports

National Services

had been received by the end of June 2015.
Please submit a report when a new ship

goes into service or any of the reported items

except the shipping routes have changed.

2014 F(OB LR/R « BFERAINRUBIRICH D UTUVIZIEVCHMEXII 2015 FO KRB
DIBEATITIRREFICE T DRSS ZIRE U TCVEZLEVWCHD—E (BEEZH - #HEEL 6

BRIRH)

List of ships that sent marine meteorological and/or oceanographic reports in 2014, and/or

submitted "Reports about On-Board Meteorological Instruments” in 2015 (companies or

agencies managing ships as at the end of June 2015)

&0

(=11}

floB(EXMR) [2014 FHoiXKMNIIAMRIREVARIC L DELISEHRI] <2014 FiET@iRE>

Notation

Name of ship (Name written in English) [Number of marine meteorological reports based on weather reports or loghooks in

2014] <Number of oceanographic reports in 2014 >

BiBERA AR
18X, (ASAHI MARU) [77]
ATLANTIC TIGER
CHITOSE
EL SOL SALE [140]
FRONTIER JACARANDA
GRANDE SOLARIS
GREAT SUNRISE
JP CARETTA AKAMA
KEY HUNTER AXEL

KURE MARU

RISING SUN
SHIN SUMA

185 Y A—kASH

MAIZURU BISHAMON

SUNRISE SERENITY

HNDEAL (AKATSUKI MARU)
HDBITA (ARIAKE MARU)

BAIZO
HOLY VICTORIA
NORCA
SHIMANAMI SUNSHINE
SUNNY DREAM
SUNNY ORION
PIPINID 1w IV UKERE
HEEA (SHIN KENYO MARU)
I+ /N VT —EGREH
SR, (TOYOSU MARU)
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AMAKUSA ISLAND
ATLAS ISLAND
BLUE ISLAND
HERMES ISLAND
JP CORAL

ARt Al A=

KEN EI
KEN KON [404]
KEN SHIN

KEN TOKU [231]

BsERASH

JOZEN [1]

NS 7+ v FEBEKRASH

IXIRIR IVIATIYR
(NSS CONFIDENCE)

CENTURY WAVE

NSS GRANDEUR

NSS HONESTY

NSU JUSTICE

NSU KEYSTONE

NSU LODESTAR

NSU MILESTONE

NSU NEWSTAR

NSU OBELISK

NSU PRIDE

PACIFIC SPIKE

RISING WIND

UNITED BREEZE

NYK LNG ¥y IVR—I XY FFEREH

)L Y+ RS (AL JASRA) [36]
PILEPOILw DR (ALTO ACRUX) [51]
7JU 18—JU (AL KHOR) [27]
IRIF-DIVIT1TIR

(ENERGY CONFIDENCE) [52]
IRIVF=IRSAYIY

(ENERGY HORIZON) [144]
TIVIXY— I+ V)L (LNG JAMAL) [25]
T)UIXY—20—3 (LNG FLORA)
35> R IL 7 (GRAND ELENA)
L —2%1)7 (GRACE DAHLIA) [125]
VT2 Nvt—Y

(CYGNUS PASSAGE) [1]
R—/\ (DOHA) [64]
INID 1w D PIVAT+ 7

(PACIFIC ARCADIA)
NI D TIYSA LIV

(PACIFIC ENLIGHTEN) [80]
NI T 1wD J—HZ (PACIFIC NOTUS)
NYD1wD A—-35R

(PACIFIC EURUS) [643]
7)L—7%7 (BROOG) [30]
KL (SEISHU MARU)
HigA, (ECHIGO MARU) [1]

TIAh«TIh -« IREASH

DAIO CREACION
SIAM OCEAN
SOUTHERN STAR

IA-F— T TIIXY-GEE)RAS

)L ZIN—=3 (AL ZUBARAH)
7)U ES (AL BIDDA) [538]
)L DFIN (AL WAIBAH) [551]
P DwS (AL WAKRAH) [500]
TIRILF=P RNV
(ENERGY ADVANCE) [462]
IRIF— FET-5—
(ENERGY NAVIGATOR) [562]
IRIVF=D0VFT+ 7

(ENERGY FRONTIER) [513]
TILIXY— T4—F2R
(LNG VENUS) [47]
TIVIXY—"TJT A (LNG VESTA) [13]
RINKL (SENSHU MARU) [114]
ENERGY PROGRESS [747]
GRAND MEREYA
LNG EBISU [273]
LNG MALEO [274]
SUN ARROWS

IAFA—+TIbs Yy ITIVR=I XY ik

ANERt

2530 (KUROTAKISAN MARU) [310]

AQUAMARINE ACE

ASTRAL ACE

AUROLA LIGHT [76]

AZUL BRISA

CAMELLIA ACE

CATTELEYA ACE

DALIA

EMERALD ACE

EMINENT ACE [88]

ENERGIA CENTAURUS [396]

IRIS ACE [60]

MARGUERITE ACE [55]

MERIDIAN [88]

MIDNIGHT DREAM [72]

OPERA WHITE [483]

ORCHID ACE [70]

PEGASUS ACE

PRECIOUS ACE [1]

PRIME ACE

TARUMAESAN MARU

WARRAMBOO
BEBERARHT

OCEAN ACCORD
SBERMBIRKIE

B35 (HAKUREI)
RSt BEEEEM

ERSUA, (TOYOFUJI MARU)
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SUOH PACIFIC
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HAYAMA STAR
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BALTIMORE HIGHWAY
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FURNESS VICTORIA
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GLORIOUS FUJI
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1IYO WIND

LEO SPIRIT
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LUNA SPIRIT

MEDI IMABARI
MORNING CARA
OCEAN HOPE
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PLEIADES SPIRIT
ROSE ATLANTIC
SINFONIA

STAR OF SAWARA

HUMOLCO TRANS INC.

21 WY (SURYA SATSUMA)
DWIPUTRA

EKAPUTRA [1]

SURYA AKI [2]

MOL TANKSHIP MANAGEMENT ASIA Pte. LTD

ALTAIR TRADER
ASIAN PROGRESS V
ATLANTIC PIONEER
GASSAN

HAKUSAN
HORAISAN
IWATESAN
KASAGISAN

LIBRA TRADER
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M STAR

OMEGA TRADER
OTOWASAN
SHIZUKISAN
YUFUSAN

NYK LNG Shipmanagement UK Ltd
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232HL—(FB1 (LNG BARKA) [17]

NYK Ship Management Pte. Ltd.

ACX DIAMOND [5]

ALTAIR LEADER [357]
AMAZING SALUTE
ANDROMEDA LEADER [89]
ANTARES LEADER [67]
AQUARIUS LEADER [59]
AQUARIUS WING

ARIES LEADER [5]
ATLANTIC ELM [21]
ATLANTIC LAUREL

ATLAS LEADER [253]
AURIGA LEADER [31]
BERLIAN EKUATOR [89]
BUENA VENTURA
CEPHEUS LEADER [44]
CHALLENGE PARAGON [91]
CHALLENGE PEAK
CHALLENGE PEGASUS
CHALLENGE PHOENIX
CHALLENGE POINT [19]
CHALLENGE POLARIS [15]
CHALLENGE PRELUDE [3]
CHALLENGE PREMIER [12]
CHALLENGE PROSPECT
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ELEGANT SALUTE [61]
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FRONTIER DISCOVERY [33]
FRONTIER EXPLORER
FRONTIER HARVEST
FRONTIER ROSE
FRONTIER SKY
FRONTIER WAVE [89]
FUJI HORIZON [15]
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GAS CAPRICORN [47]
GAS DIANA [60]

GAS TAURUS

GLOBAL TOMORROW [23]
GLOBAL VEGA [28]
GLOBAL VISION

HELJIN [327]

HELIOS LEADER [242]
HERCULES LEADER [16]
HESTIA LEADER [305]
HIBARI [356]

HOJIN
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IKI [92]

INUYAMA [8]

IWAMI [91]
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JINGU [80]

KAIJIN

KEY JOURNEY [62]
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KORYU

LAVENDER PASSAGE
LBC EARTH [2]

LBC GREEN

LETO PROVIDENCE [13]
LINDEN PRIDE [130]
LYRA LEADER
MAGELLAN ENDEAVOUR
MG SHIPPING [66]
NBA MAGRITTE [55]
NBA MILLET

NBA MONET

NBA REMBRANDT [100]
NBA RUBENS

NBA VANDYCK

NBA VERMEER [10]
NEW NADA

NIPPON

NYK ADONIS [88]

NYK ALTAIR [158]

NYK APHRODITE [109]
NYK APOLLO [65]

NYK AQUARIUS [131]
NYK ARGUS [12]

NYK ATLAS

NYK CLARA

NYK DAEDALUS [65]
NYK DELPHINUS [157]
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NYK DIANA [112]

NYK FUJI [57]
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NYK LODESTAR [56]
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NYK MARIA
NYK OCEANUS [232]
NYK ORION [125]
NYK ORPHEUS [125]
NYK REMUS [188]
NYK RIGEL [146]

NYK ROMULUS [332]
NYK TERRA [27]

NYK THEMIS [59]
NYK THESEUS [31]
NYK VEGA [29]

NYK VENUS [49]

NYK VIRGO

OCEAN CERES

ONGA [69]

ORIHIME [217]
OWARI MARU [254]
PACIFIC RAINBOW [23]
PACIFIC VEGA [58]
PHOENIX LEADER
PLEIADES LEADER
POSEIDON LEADER [18]
RHEA LEADER [111]
RIGEL LEADER [23]
SCARLET IBIS
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SHIN NICHIHO [121]
SHIN ONOE [242]
SOSHANGANA
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TAKAMINE [108]
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TAKASAKI [59]
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TANGGUH BATUR [68]
TANGGUH TOWUTI
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TATEYAMA [37]
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TENKI [109]

TENYO

TOBA [93]
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TOSA [245]
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TOYO [303]
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TSURUMI [22]
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VIRGO LEADER [45]
WORLD NAVIGATOR
WUGANG INNOVATION [240]
ZEUS LEADER [394]
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CAPE ALLIANCE
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CAPE COSMOS
CAPE ENTERPRISE
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CAPE JASMINE
CAPE MAGNOLIA
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CAPE MIDORI [1]
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BSPBHEEEPIER
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SNEEERERMEEIR
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BIIRUDEEEEFR
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BIREVFHEKESERR
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SHNEBIBEFSEER

THEEEA (TOSAKAIEN MARU)
BERIDKESEFR
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SRS FBFSEFR

MEERL (SHINYOMARU)
ERSRIERESKESETIR

EEESEN, (SATSUMASEIUN MARU)
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ETH, (WAKATAKE MARU) [263] <155>
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SREVET
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IKEFT RBUEE
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BB XIKERFSPR
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BLIRRT BIFERSD

1B53¥ (TAKUYO) <32>

B37F (MEIYO) <261>

B3E (SHOYO) <100>

¥ (KAIYO) <36>
BLREGRER

C UE (KOJIMA) [164]
EB HREE

#55 (MIURA)
[ET

AR (RYOFU MARU) [4620] <671>

BREAA (KEIFU MARU) [4546] <761>
ffs e BEFE AR HERS

L5t (SHIRASE) [353]



JMH

+As explained in this issue, wave analysis and forecast charts are produced
by utilizing observation data from various sources including vessels, buoys,
and satellites. They are provided via radio facsimile (JMH) and JMA websites.
Marine meteorological and oceanographic observations and reports from
ships are necessary for wave forecasts which support ship operation.

+Every year, JMA commends ships that contribute significantly to marine
meteorological and oceanographic observations and reports. JMA is grateful
to all the ships and people that participated in the observations and reports,
and look forward to their continued cooperation.
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Marine Division, Global Environment and Marine Department
Japan Meteorological Agency
1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122

Phone: +81 3 3212 8341 Ext. 5144 Telefax: +81 3 3211 6908
Email : VOS@climar.kishou.go.jp URL : http://marine.kishou.go.jp/
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