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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
weather services, and more. All articles appear both in English and in
Japanese. The bulletin is issued twice a year, in March and September.

We make constant efforts to improve the bulletin in order to make it more
accessible to all our readers. Thank you for your continued support.

This bulletin is also available at the following website:

http://marine.kishou.go.jp/en/fune-en.html
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Captain Interview
LNG carrier Al Wakrah Receives the Award of the Minister of Land,
Infrastructure, Transport and Tourism of Japan
[ERT HEKIRE BT BFIRZ
Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

[ERICERRITDCEEARETIN, IRBERIIVDDD RFXEDI BDT, FHAIEKI

[SBEHITDERDICEOHTNET . 18| HREK (2017 FELIXXEAREREM 2L Dv D3]
o)
"Precise observation is of course important, but the true value of meteorological
information lies in its freshness. With this in mind, we make a point of sending our
weather reports as soon as we have the observation data.” Masayoshi Fujikawa, Al
Wakrah Captain
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The Al Wakrah LNG carrier operated by
MOL LNG Transport received the Award of

the Minister of Land,
Transport and Tourism of Japan in 2017 for
its significant contribution to meteorological
services by providing JMA with weather

Infrastructure,

observation data over a period of many
years. Al Wakrah was previously recognized
with the Award of the JMA Director-General
in 2005.

1: [7)L DvD35] @ Bl BMR &
Fig. 1: Captain Masayoshi Fujikawa of AL WAKRAH

A JMA representative interviewed Captain
Fujikawa on board Al Wakrah on 23 June
2017 while the vessel was berthed at the
port of Joetsu.
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<. HIREOERIUBEER>TEET,

Tell us about Al Wakrah.

Al Wakrah is a Liquefied Natural Gas
(LNG) carrier commissioned in 1998 as the
sixth of ten vessels made for the Qatar
Project*. The vessel is loaded with LNG at
the port of Ras Laffan
transport to Japan. The cargo is used to

in Qatar for

generate electricity for public consumption
and also as domestic gas.

The ship is fitted with specialized cryo-
genic handling equipment and cargo con-
tainment systems that allow transport of
LNG cooled to -160°C, and features ad-
vanced safeguard systems due to LNG's

designation as a hazardous material.

*) The first project involving the charter of Japanese LNG
carriers to Qatar for LNG trade between the two nations.

How do you feel about the
award?

I'm really honored to receive this recogni-
tion for our years of effort. I appreciate all
the crew members who have contributed
to date. The award will motivate us to
continue our weather observations and
reports.

What are the challenges of
weather observation?

The hardest part is observing clouds, wind
waves and swell on the dark nights when
there’s no moon. It's very tough, and re-
quires experience.

2: IRBWETOBBTEMEBL
Fig. 2: Second Officer Ebina sending a weather
report
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What do you focus on during
voyages?

The LNG project involves a chain of gas
producers, loading and unloading port
workers and end consumers. Al Wakrah is
a part of this chain, so we need to be
careful both about accidents and about
transport schedules. Safe transportation
and supporting a stable supply of LNG are
absolute musts. As you know, weather and
maritime meteorological phenomena have
a big influence on shipping, so we collect
related information constantly to maintain
optimal operation.

How do you manage to con-
tinue providing weather ob-
servations and reports?

Our company manual mandates as much
weather observation and reporting as
possible, and we provide related training to
all crew members from the day they join
us. This means that all crew members are
competent in these areas no matter which
ship theyre on. I think that’s how we've
been able to continue for so long regard-
less of personnel changes.

Many thanks to Captain Fujikawa and all the

crew for taking time out of their busy schedules
to host JMA.

3:TP)L DwDS ] Dk
EIfRDREIRZ., BEFHEER
PNEERZNTNET,

Fig. 3:

Al Wakrah crew members
Captain Fujikawa with a testimo-

nial and Chief Engineer Ueno with
a shield trophy.
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oA IR EVALBEIRICE M UICHofnDRES
Ships Awarded for their Contributions to Marine Meteorological

and Oceanographic Observations and Reports

[ART MIKIREE - BFE BFIRZE
Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

2017568318 (K) [CR&ET CRESNIC
F1IROIRETEORHAICHNT, BLES
SKEVABRSOEFEA (REKR) BIRD
BRMMICKT L. BLRBREXRERUIZR
FREREMTONFI UL, CCTZOHRK
FMoZfBN I DELEEBIC, REICDEDR
SKEB DB OISR EH UFE T,

Ships that contributed to marine meteoro-
logical and oceanographic observations and
reports were commended by the Minister of
Land, Infrastructure, Transport and Tourism
of Japan, and the Director-General of JMA at
the ceremony of the 142" Japan Meteoro-
logical Day held on 1 June, 2017 at the
Headquarters of the Japan Meteorological

Agency (JMA). We sincerely appreciate their
outstanding contributions.

! DA EIRBRENORELZZITDIIA -
Z— - T)U - TILVI XY —EEFASHHAFROAR
B S
Fig. : Representative of MOL LNG TRANSPORT CO.,
LTD. commended by the Minister of Land, In-
frastructure, Transport and Tourism of Japan.

(BXIREARERE) BLEIROBABRICXTITDIEE
Award presented by the Minister of Land, Infrastructure, Transport and Tourism of Japan
for contributions to marine meteorological observations and reports
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(RETREXRY) BLIZOBABRICIDIER
Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to marine meteorological observations and reports

IV JDFIN GEORGE WASHINGTON BRIDGE
AL WAIBAH

IA-F—- T - TIVIXY—EEKASTTE
MOL LNG TRANSPORT CO.,LTD.

“K"” LINE SHIP MANAGEMENT (SINGAPORE) PTE LTD

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

BREX SEX,
HAKUHO MARU WAKATAKA MARU

ENIARRAEAKERS - HEWE RIWXKERTER
7 g0 X VR g0 4
\‘Lﬁﬁhﬁ’a%’ﬁ)\’@’%ﬁﬁ “E’a%*&fg Tohoku National Fisheries Research Institute,
Japan Agency for Marine-Earth Science and Technology Japan Fisheries Research and Education Agency

X KRRV CDEREDOMANDSEIL. AFESA -
HEREDCERICKDRBHLUTVEZEF UL,

The photographs on the cover and in this article are
courtesy of the respective shipping companies and

agencies.
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Improvement of Marine Weather Forecasts and Warnings

JERT FIRED FIRR

Forecast Division, Forecast Department, Japan Meteorological Agency

[KTIE. 2017 F 3 BICHt5E EZEwRE
7B EFROABTZ, LOFBE T DNE
ZTVE U,

CNFETOWHBLEZRTIE, B LDRED
BRORSREOREDICFREZ 1 DL TH)
F UL ROROEIEDY 1 IV ITNKD
DDDVILIBRDRDHDKRDICTFEEZ
RR2DFETCHRILDICEELF UL, &
2 BRNBFE > CFRBISEIT DIV
D% [SEOOBEMAI ERIBLTNEL
EHN CnZE TOOB @ @I TIC ) EXRIT
FRDRDICUK UL, 758 EFEHRICDINT
EEAFRDAEZTNE UL,

CNSOHEICKD ., BARBDBIEZMT
9 MMDEZEERICEE SRR KRSICD
NWT KDFBRIBHRZEDICENTEDK
DICEDF UL, CDUILESR - FHRIS, 1B
L DOEIRRERRST 28 U THMBICEHRT
BDREEEIC. REFTR—LMR=INSECE
WEEITET,

In March 2017, the Japan Meteorological
Agency applied two improvements to marine
weather forecasts and warnings.

Previous marine weather warnings pro-
vided both predicted and actual values of
wind speed and wave height, while the im-
proved version provides up to two predicted
values in order to facilitate comprehension
regarding the timing of wind and wave
changes (see the figure). Previous warnings
also provided time-period information to
indicate when wind speed would reach the
warning level (e.g., “over the next xx
hours”), while the improved version provides
an absolute time (e.g., “"BY 251500 JST"
(meaning 03:00 p.m. on the 25™))”.

These improvements were applied both to
wind speed and wave height data in marine
weather forecasts for a greater level of de-
tail. The information is provided via radio
broadcast and on the JMA website.
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FAEOELS RS BARRL 30/vbk (15X=K)L)
SE2ABEMAIC RORSRS SXERE 55/
vk (BOX—=HFIL

NW-LY WINDS WILL CONTINUE WITH MAX 30KT
AND EASTERLY WINDS WITH MAX 55KT FOR

NEXT 24 HOURS
< -

FAEDAENRS FERERE 30/vbk (15X=K))
25H09FETIC RODANES EAEZERE 35

Jy bk (18X—=HK)L) 2581 5BFTIC ROANEL
RARRLE 55/v bk (BOX—=HFIL) [CETDIRAH

NW-LY WINDS WILL CONTINUE WITH MAX 30KT,
NE-LY WINDS WILL INCREASE TO MAX35KT BY
250900JST AND EASTERLY WINDS TO MAX
55KT BY 251500JST

B : #h5E EZHOF 30KT(R)— 35KT— 55KT DIHFA (& FHifEHREEEA. H:EX)
Fig. : Marine Weather Warning (wind: 30kt (current) — 35kt — 55kt);

left: improved information; right: Telegram message.
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HREEDOFEIYBEAKED 3 FEHR CRSEEH
Annual Mean Global Average Sea Surface Temperature Record
Broken for Third Consecutive Year in 2016

IRT WMEKIRE - BF  [URBIRR

Climate Prediction Division, Global Environment and Marine Department,

Japan Meteorological Agency

HREAEOFESBEACED 2014 FH'S 2016 FICHITT 3 FBFE CRASEEZEFH U
F UL, ZOERDERDODUEMCDOVNTEERLET,
The annual mean global average sea surface temperature (SST) was at its
highest ever for the third consecutive year in 2016. The factors behind this and
the importance of SST monitoring are outlined here.

2016 FOHRSEDELHE

KR

BEGHERORBON T HELHDEESE
[C. REICHATREOREEZBCENT
=59, EEFASEDB TREOEHREDD
ED L, HROSEOSEICASREEES
ZTNET., oD, BROXIFHNS
HEGRIELDER - FRICHIEDREFOIR
LOVEEICHBNT, SEECETIIERIZTE
BREERELTNET, ZOPTE, XS
EDRIDETRILE—DKDDY D (TR
BN B B@EKEDIBRISHICERTY, BK
2380, T, PEDO—~ (BhESE)
TEERLUTHITIES). ATH25TH
BENTNEYT, SET TR TNEDT—
HERNEL T, 2—/\—IYE 21— THR
DBEKENMEEESH L, tROSEE
BICRBLTVEY,

BEKEIF. HEREILOBERICE->TE
EERF—HTI, BREAOFELIIEBEK
23, 2014 FH'5 2016 FICHFTIHF
B CraEzsEiEiic (&A1),

HRSEOFTIIBEAKELS
<BOREBREZORE
WRLADEF TIHBEHKR IR EILD

1
~
1

Annual Mean Global Aver-
age Sea Surface Tempera-
ture in 2016

As oceans cover about 70% of the earth’s
surface and have the capacity to store more
heat than the atmosphere, they exchange
large amounts of heat with the atmosphere
and influence the world’s weather and cli-
mate significantly. Against such a back-
ground, information on ocean conditions is
essential for various services provided by the
Japan Meteorological Agency (JMA), such as
daily weather forecasts and global warming
monitoring/projection. Information on sea
surface temperatures (SSTs) is especially
important because these data are closely
related to exchanges of heat and water (i.e.,
evaporation from the sea surface and rainfall)
between the atmosphere and the oceans.
SSTs are observed using ships, buoys, pro-
filing floats (observation instruments de-
scending and rising automatically in the
ocean), satellites and other equipment. JMA
collects these observation data, derives
global SST distribution using a supercom-
puter on a daily basis and utilizes it for the
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HETSITTRENICIEEEUTNEINN
IKRIESHE~H+FEDIFRIIBIEDERDEE)
BREDEENEZNE>TEILLTNET,
2016 FOHREAEDELITBEKEOS
CE<BZ2LE2RE LT, HEKEEIEDRE
([CH0Z.2014FE~2016 FENDIT)L_—_3
IREOFEE - FHRICHL AFO1 Y RF
DHHFBDBEKENESL B O ENFE
LieEBZ6NE T, TIL-_—Z3RRE(D.
AEFMEEOBNESIEN AN SEKOF
CHOTTEEKENTEFERDSLIRD, ZD
JAREDY 1 FREEHR<IRR T, ARDRNICE
E55Z. BAOHRTEERZKRREZSIEIE
CUET, &BIC, TILZ—Z3REHEE
ITDE BNBENTH Y FERFEZOEE
KEOHREADEHKUEN LRI D EN
HoNTNET,

FFE: 1981~2010 FHi3

BEKBOTEE (C)

¥ 1: tREAEOFEIBEKEDEFEDRH
Z{t (1891~2016 )
SHEOEZRVER,. 5 FHTIIE (Z
DFELRIE 2 FFDOEIHC 5 DNMFDI
B)ZEER. BEEEZERVER TR I,

Fig. 1: Time-series representation of global av-
erage sea surface temperature anomalies
from 1891 to 2016. The black, blue and red
lines indicate annual anomalies, the
five-year running mean, and the long-term
linear trend, respectively. Anomalies are
deviations from the 1981 — 2010 average.
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provision of various services.

Information on SSTs is also important in
monitoring global warming. In 2016, the
annual mean global average SST was at its
highest-ever level for the third consecutive
year (Figure 1).

Main Causes and Effects of
2016's Record-high Annu-
al Mean Global Average

The annual mean global average SST exhibits
a rising trend in association with global
warming, and is also affected by natural
climate dynamics over different time scales
ranging from years to decades.

The record global average SST observed in
2016 may have been partly attributable to
global warming and high SSTs in the tropical
Pacific and the tropical Indian Ocean caused
by the El Nifno event that persisted from
summer 2014 to spring 2016. An El Nifo
event is a phenomenon in which SSTs are
higher than normal across a wide area from
near the date line to the area off the coast of
South America for a period of about a year.
Such events influence atmospheric circulation
on a global scale and sometimes cause ex-
treme weather and climate conditions
worldwide. It is known that SSTs in the
tropical Indian Ocean and global average
surface temperatures also tend to be higher
several months after an El Nifio event.

El Nifio events can affect marine naviga-
tion. The 2014 — 2016 EI Nifio event caused a
series of record-high global average temper-
atures in the years of its duration and
worldwide extreme climate events such as
high temperatures and low precipitation
amounts in Southeast Asia and northern
South America (mainly in 2015). A drought



TILZ—Z3RZNMOMCICEREZ
RIFTCENBHVFET,2014-16 FOTIL_—
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FPINCRmREP I POREXIE TOSE *
DRBEEDNEBRIRESHICBES UE UL,
ALK KEDRICIE Y D/ VT VEITII,
DR TIKEIOME R U TEDRANR <720, 2015
F 9 8D o@MAAEDEKHIBRAGHE SN,
ZDEDEMICKDFPREEESNIEAT
LIZHN BMFEDHMISEE ZES5T &
[CRDFE UL, 2014-16 FOTIL=—Z318
KICDNTIE X5tR1S (B61EF 1S,
2017 F 3 BT =2l8LIZSL),

RODIC

BHKROERAT—YF LRnERDRER
TFOIBLVEFICHBNTIERICEEREDT
HO. D SDELRLBERIIATYRTT (M
2), [IRFTTIE. BEOBEKEDHH S,
100 FUEICHEDHEREAEDBERKEDER
HAZALE T, BAKERT Y& BB ULCHENR
BRIBEBRZERLTNET, CNHDBEIRIL.
[QUIRTIR—=LNR=ID [BFEORERIZER]
DR=ITRELTNZET,
http://www.data.jma.go.jp/gmd/kaiyou
/shindan/index_sst.htm! (BAGE)
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associated with this event in northern South
America lowered the water level in the
Panama Canal, and a draft restriction was
examined in September 2015. Although the
restriction was not implemented thanks to
subsequent rainfall, some ships were forced
to carry less cargo in order to pass through
the canal. The characteristics of the 2014 -
2016 El Nifio event are described in Vol. 61
No. 1 (issued in March 2017).

Conclusion

As outlined above, SST data are essential for
various services provided by JIMA, and
ship-based observation/reporting play an
indispensable role in such provision (Figure
2). JMA outputs a wide range of products
based on these data, including daily global
SST charts and century-scale time-series
representations of global SSTs. These are
available on JMA's website at
http://www.data.jma.go.jp/gmd/kaiyou/shin
dan/index_sst.html (in Japanese).

2: fiofgDSDERALBEIRR (2017 F 8 B)

Fig. 2: The distribution of meteorological reports from ships in August 2017
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Kobe Local Meteorological Office Contribution to Umi Festa Kobe

WP RRE

Kobe Local Meteorological Office

DB T RY ) 3. BICHUDREED
ZEDHDTEZBHELT, 8F 7 BAICE
EOXBEEZEHM CHESNTNET,
2017 F(S, BFERE 150 FZ5tm LT 7
B 158175886 BETHFPERILT I8
D1 R8P NEEESNE UL,

WBPRWHR[REEANREXIREE. [E
JIRYIBE] DANRYED—DTHD
DEOMGE) CSELE UL, NBORE
Bl TIE, BFOIRNRZEFMICIEEIDC
EDN FROKRZFATDICIEETH
DCEZERNZELSZY, NMBEMKRE
1t ~BPORRIIEDENDE?~] ZF
— VIS, NRIVOBFRAMSBORTZTT
DIZEFENN FNBOCEM>TNEIN? ] &
LU CEBEEITE UL

HARIchD 7 B 22, 23 BICRSR&ET
FRRBAM TBREX] Z2—R2FE U, ﬂﬂ,
fTHEtes%R. BF - [ZREARISS. 2L T
HRADRRZBNM LI LIZ, 2 BEAT 3,351
BERBOERICERZLUTNELEE. WTF
NBERDDOBICHK T LE UL,

RED BT T RY ) (F Fimh, EE
BRIVREBT CTHRESNDIFECTT,

The Umi Festa (Ocean Festival) is held in
major Japanese ports every July to raise
public awareness of marine matters. In
2017, the festival was held at the port of Ko-
be from 15 July to 6 August to mark the
150™ anniversary of its opening.

Staff from Kobe Local Meteorological Of-
fice and Osaka Regional Headquarters dis-
played oceanographic instruments and pan-
els on the theme Oceans and Global Warm-
ing: How has Kobe's Climate Changed and
gave a public presentation titled How Much
Do You Know about Oceans?.

At the festival, JMA's Keifu Maru research
vessel was opened to the public on 22 and
23 July,
ing/oceanographic/meteorological

allowing visitors to view sail-
instru-
ments and observation results. The visitor
tally of 3,351 over the two days of the public
opening is a testament to its success.

The next Umi Festa will be held in 2018 in
the cities of Niigata and Sado and the town
of Seiro.

 BFHRAICDONWTORSBBENDRE () CBERN—BRLEHE (B)
Fig. : Visitors listen to commentary (left); JMA's Keifu Maru research vessel (right)
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Summary of Marine Meteorological Data Report and Reports on
On-Board Meteorological Instruments

QRT MIKIRIE < BFE BERREF

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

2016 T 1 FEIC. % 45,000 E@DMAIT RNV 14,000 BOBFHAUBERZH
ADOBGERAMD SBERIVVCLEESK UL, BENVCULXILEEBIC, SEBREEBLERR -
BFHRANRUBRICTIHDIS USBRELLET,

Japanese voluntary ships transmitted about 45,000 weather reports and 14,000
oceanographic observation reports in 2016. We appreciate your continuous co-
operation in marine meteorological and oceanographic observations and reports.

‘%%%ﬁd#%@mﬁmﬁ

WA SOERE - BRWS. BROELF
3+ Z|MOERD, HERRIELDERICRIA
SNBREEERENTI. SKFTTHEL
2016 FD 1 FEIC 213 EDMEN 55t
44,601 EOMMTZHE. 87 EOMINS
5t 22,141 BOMHMSSBARE, F2. 43
EOMIINSE 13,514 BOBLEBERE

2016 Summary of Marine
Meteorological Data Report
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 2016, the Japan Meteor-
ological Agency (JMA) received 44,691 re-

SR LUK UL, al-time weather reports from 213 ships,
22,141 reports in the form of logbooks from
ARERABROBSEIE 87 ships and 13,514 oceanographic observa-

JIETN\DHRK[RBDBERICIS. 1 >~V
VT E CCREFRE - 1 Y M FFEEH)
Z2CHBLIESU RS RAOI— 41
ZEEETDCLICKD. BENIIHMICERE
SNFEE A

oK RIROBHRC(ERIIC, BRICTFEL
ZIRICIFZERAFERZSCA UICH R ENAl
ROK[IBRTANDENMZERFENNLUET, sk
[IKWEKV DI D7) ZCRBOBESE
(&, MMSKREVAIRICHNZ T, SEBROD
7 1)U CIMMTTXT . immt2.log X (&
immt5.log) ZRF LIZ CD-R X([EDOvE—
TARDEIIRTHIRIE T D2EADHZIC
ANTELRE L TCLEEV), BfEREIRERT
NEIBLET, I, RABROI »1ILE

tion reports from 43 ships.

Methods of Sending Marine
Meteorological Observation
Data
You can transmit real-time weather reports to
JMA using Inmarsat-C via the Pacific/Indian
Ocean Satellite, transmission charge-exempt
by using Code "41."

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 "TurboWin" or
"OBSJMA", it is possible to mail a CD-R or
floppy disk on which the observation data file

1
—
—_

1
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EFA-NERTRHT L., IRT
obsjma@climar.kishou.go.jp ICXIE L CL\/Z
FWCERETT, X—)LTEESNDH
&. BE & fmElogaBEsnxET,

[[FRABBDRA L TRREC

EIJMREE) ICDOT

BROEEVEBRABRERDEMICH
I 2ED. BF 18 1 BREOISAB
BAFRREERENVZENTNET, T
DRBE. WUBREFFICERSEOSS
HEIICBA L CNET. 2017 FORSEEIC
DT B3 SO THAIC KD, 2017
F7AREETIC 704 EDDREEV\ERLE
UL,

BEB FEDBDTHILIZ O RENS (N
BEIR <) ([CEENE LI 0 LIEZABIC DU
T3 2R CREEHELET.

"IMMT.TXT", "immt2.log" or "immt5.log" is
stored, using a stamped and addressed en-
velope 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 National Weather Services
(NWSs) throughout the world. In 2017, with
your kind cooperation, a total of 704 reports
had been received by the end of July 2017.

Please submit a report when a new ship
goes into service or any of the reported items
except the shipping routes have changed.

2016 FIOB ERR « BFERAINRO@IRICHE D U TUVZIZWVCHREX IS 2017 F0 TIRAIZE
DR ZFTIRREFICET DMEE 1 Z2RE LTV EIZW 2D —E(EBE X% -#%E513 2017

F7 BRIRH)

List of ships that sent marine meteorological and/or oceanographic reports in 2016, and/or
submitted "Reports about On-Board Meteorological Instruments" in 2017 (companies or
agencies managing ships as at the end of July 2017)

]

floB (T B) [2016 FoAiKKRMNIIMMRIREVARIC K DB LRZRIBIRE] <2016 FiET@RE>

Notation

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

2016] <Number of oceanographic reports in 2016 >

NemER R AL SUNRISE SERENITY [769] BRI, (SENYO MARU)
N84, (ASAHI MARU) 188 v H—iRAt 45K, (HANEI MARU)
ATLANTIC TIGER HBHDER, (AKATSUKI MARU) %, (HANYO MARU)
EL SOL SALE HHMa (AKANE) 11 IRV —EAMRA
FRONTIER JACARANDA HOBITR, (ARIAKE MARU) £3yii%, (TOYOSU MARU)
GRANDE SOLARIS AXEL AMAKUSA ISLAND
GREAT SUNRISE SHIMANAMI SUNSHINE BLUE ISLAND
JP CARETTA SUNNY DREAM JP CORAL
KEY HUNTER SUNNY ORION KOHO 1
MAIZURU BISHAMON PIPINVT 1 v DR URAER YODOHIME
RISING SUN 1824, (KOUYOU MARU) LrARTiAY S =2 58
SHIN SUMA AN, (SENPO MARU) KEN EI
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KEN HOU
KEN KON
KEN SEI
KEN SHIN
KEN TEN
KEN YU
B EEKRAREL
$1BE (SHORYU)
JOZEN [1]
RIN YO
SHEARWATER
NS 271 v BBEkAER
IXIRIR JVIATYR
(NSS CONFIDENCE)
BRIGHT WIND
CENTURY WAVE
NSS DYNAMIC
NSS ENDEAVOR
NSS HONESTY
NSU INSPIRE
NSU KEYSTONE
NSU LODESTAR
NSU MILESTONE
NSU NEWSTAR [3]
NSU OBELISK
NSU PRIDE
NSU QUEST
NSU RESPONSIBILITY
NSU SIRIUS
PACIFIC SPIKE
SHIN-EI
SHINWA-MARU
UNITED BREEZE
NYKLNG ¥ v IVR—I XY MR ERE
I Vv 25 (AL JASRA) [453]
) 1"—)U (AL KHOR) [550]
PILETP DIy (ALTO ACRUX) [28]
IRIWF-IVI1TIR
(ENERGY CONFIDENCE) [64]
TITRIVF=INSAYIY
(ENERGY HORIZON)
TIVIXY— Iv V)L (LNG JAMAL)
TIVIXY—20—5 (LNG FLORA)
5> R IUF (GRAND ELENA)
JL—241)77 (GRACE DAHLIA) [763]
VDT Nyte—=I
(CYGNUS PASSAGE)
R—/\ (DOHA) [67]
INID 1w D PIVAT P
(PACIFIC ARCADIA)
NIT4wD ITIUSA Iy
(PACIFIC ENLIGHTEN)
NYD1vD J—=F2R
(PACIFIC NOTUS) [4]
NYT1wD A=32
(PACIFIC EURUS) [13]
T)L—2 (BROOG)
##% X, (ECHIGO MARU)
24|k, (SEISHU MARU)
T/ TIAh+ I2ASH
SIAM OCEAN
SOUTHERN STAR

IAF—+ T TIVIXY—EEKRR

#t
ENERGY PROGRESS [767]
LNG EBISU [486]
LNG FUKUROKUJU [189]
LNG JUROJIN
LNG MARS [77]
LNG SATURN
7L ZIN—3S (AL ZUBARAH) [490]

PJU B4 (AL BIDDA) [614]
PJL DF/\ (AL WAIBAH) [555]
PIU Dw2S (AL WAKRAH) [603]
IRILF— FTET -5 —
(ENERGY NAVIGATOR) [369]
IRILFE—P RNV
(ENERGY ADVANCE) [810]
IRILF-TOVF 1P
(ENERGY FRONTIER) [400]
ILNIRXY— J1—F2

(LNG VENUS) [299]

TIVIRY—J T 2% (LNG VESTA) [454]

X, (ESSHU MARU)

INhF—+Tb Yy IVR=—I XY K

AEH

AQUAMARINE ACE [93]
AUROLA LIGHT [156]
AZUL BRISA [228]
CAMELLIA ACE

DALIA
EMERALD ACE
EMINENT ACE
ENERGIA CENTAURUS [343]
HARMONY ACE
MERIDIAN
MIDNIGHT DREAM [528]
OPERA WHITE [141]
ORCHID ACE [62]
PRIME ACE
TARUMAESAN MARU
WARRAMBOO

INERBERRRA
RHEHSRA, (OGASAWARA MARU)

B RRMBIR G NEAT
B%% (HAKUREI)

BIRSMMGART BEEEHEM
SUE (FUIIKD)

FZELB UM (TOYOFUII MARU NO2)

BMASH IR/ - Iv/\Y
PNI 77— (AMAMI K)

AP )2 T1)Z (OKEANOS BLISS)
735 kU7 (ORATORIO)
7> (GALLEON)
0752 (GLOBULUS)
7—7 €= (CAPE ZENITH)
Y /AL (SIMURGH)

k7™ 47— (DONAU K)
JN—3 J0wH R (VIRGO COLOSSUS)
JI1 w222 47— (PHOENIX K)
TSIUPNADITA

(BRASILIA HIGHWAY)
RO IWP+ B (HOKUETSU IBIS)
N\ )PI—2 (MAGNOLIA ACE)
O—ULJU I—2X (LAUREL ACE)

HASHLMOL YU Y

KDDI A=Y v VD
(KDDI OCEAN LINK)

KDDL /N D« w DU VD
(KDDI PACIFIC LINK)

HAs AZN-HILeU Y
<PD—A H*—1a> & (GREEN GARNET)
1) —>t9 27«7 (GREEN SAPPHIRE)
YU D1V DR

(SANTA PHOENIX) [52]

L& DED (SHOYO) [65]
7251375 (TACHIBANA) [140]
3% <N—9 (PRO GRACE) [267]

BERAEMEANSHT
X, (JO JIN MARU)

KER (TEN JO MARU)
KK, (TEN JIN MARU)
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Ke&H, (TENRO MARU)
=1/A% (FUIISUKA)
ALTAIR SKY
CASTA DIVA
CF DIAMOND
CONTRAIL SKY
F D ANGELICA
FORTUNE SYMPHONY
HOEGH BRASILIA
HOEGH SYDNEY
LA CARITA
LENAB
OCEAN ADVENTURE
POLLUX STAR
RIKKE
STELLA MARIS
ULTRA COUGAR
ULTRA JAGUAR
ULTRA LION
VEGA SKY

HEH Y N—KAREE
CHAMPION PLEASURE
CHAMPION PROSPERITY
JIN-EI
KAI-EI
KYO-EI
TAIZAN [55]
TOHSHI

TA434 Yy ITVR=I XY MEARR
AL RAYYAN
CRYSTAL RIVER
FOUNTAIN RIVER
FUJIKAWA
GALAXY RIVER
GRACE RIVER
ISUZUGAWA
NAGARAGAWA
NORDIC RIVER
RIVER ETERNITY
SAKURAGAWA
SETAGAWA
SUMMIT RIVER
TAMAGAWA
TANGGUH FOJA
TANGGUH JAYA
TANGGUH PALUNG
VIKING RIVER
YAMATOGAWA
ZEKREET [1]

=AM AST
EURO FORTUNE
OCEAN WIND
SANKO FORTUNE
SANKO INDEPENDENCE

=FEmERNERT
CHIKUMA

X 7= v KRR
PBARX, (KAIMON MARU)
ESE £S5 (TOKYO MARU)
#REM, (NEGISHI MARU)
#i4EH, (SHINSEI MARU)
BRIGHT HARMONY
BRIGHT PIONEER
ENEOS BREEZE
ENEOS OCEAN
ENEOS SPIRIT
ENEOS TOKYO
NICHINORI
NICHIOH
SUNNY BRIGHT
SUNNY JOY
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SUNNY VISTA

RS EH

MOL PARTNER [2]
Bi=HEM%iatt
[ZoFAX (NIPPON MARU)
FEARBD U —KAStt
HHUEH (AKASHIA)
FL\E A (SUISEN)
FIFSA (SUZURAN)
[$ZF729 (HAMANASU)
J1')—HN&H (FERRY AZALEA)
11— USHIE (FERRY SHIRAKABA)
WSHD (YUUKARI)
515 >< (LILAC)
ERARGINA
J0F ATF7+4VA
(CORONA OPTIMUM) [396]
J—5Y NAOIA
(NORTHERN HIGHWAY) [131]
ANEESB%RRR
T (NANAKURA)
GLOBAL JOURNEY [65]
GLOBAL SUCCESS
LILY FORTUNE
MORNING SALUTE
PACIFIC KINDNESS
AEAERAGEASEE
NWATHHE [FNDz 0
(INDIANA HIGHWAY) [598]
TESTY [F5z0)
(TEXAS HIGHWAY) [598]
g%, (TOHOKUMARU)
ADRIATIC HIGHWAY
AEGEAN HIGHWAY
APOLLON HIGHWAY
ARCADIA HIGHWAY
ARISO [13]
ATHENS HIGHWAY
BALTIC HIGHWAY
BANGKOK HIGHWAY
BISHU HIGHWAY
BOSPORUS HIGHWAY
CALIFORNIA HIGHWAY
CANADIAN HIGHWAY
CAPE TOWN HIGHWAY
CARIBBEAN HIGHWAY
CHESAPEAKE HIGHWAY
CIELO DI TOKYO
COLORADO HIGHWAY
CONTINENTAL HIGHWAY
CORONA ACE
CORONA BRAVE
CORONA FRONTIER
CORONA GARLAND
CORONA HORIZON
CORONA INFINITY
CORONA JOYFUL
CORONA KINGDOM
CORONA QUEEN
CORONA SPLENDOR
CORONA TRITON
DALIAN HIGHWAY
DELHI HIGHWAY
DIAMOND HIGHWAY
DOVER HIGHWAY
DRIVE GREEN HIGHWAY
DURBAN HIGHWAY
DYNAGREEN
EUPHRATES HIGHWAY
EURASIAN HIGHWAY
EUROPEAN HIGHWAY

FOREST SYMPHONY
GEORGIA HIGHWAY
GLOBAL HIGHWAY
HAMBURG HIGHWAY
HAWAIIAN HIGHWAY
HORIZON HIGHWAY
KINKO MARU
LONDON HIGHWAY
MAIZURU BENTEN
MALACCA HIGHWAY
MICHIGAN HIGHWAY
NIPPON HIGHWAY
OCEAN HIGHWAY
OREGON HIGHWAY
ORION HIGHWAY
PACIFIC HIGHWAY
POLARIS HIGHWAY
SEVEN SEAS HIGHWAY
SHANGHAI HIGHWAY
SIERRA NEVADA HIGHWAY
SIRIUS HIGHWAY
SOUTHERN HIGHWAY
TIANJIN HIGHWAY
UNIVERSAL GLORIA
EHBeRAET
NIKKEI DRAGON [351]
NIKKEI PROGRESSO [358]
NIKKEI SIRIUS [122]
NIKKEI VERDE [29]
ZEN-NOH GRAIN PEGASUS [269]
REBERISH
CAPE GENESIS
CAPE MATHILDE
KEY EVOLUTION
LEO ADVANCE
LEO FELICITY
LEO IRIS
LEO PERDANA
MEDI GENOVA
MOL PARAMOUNT
OOCL OAKLAND
ROYAL ACCORD
ROYAL CHORALE
ROYAL EPIC
ROYAL HOPE
SEROJA LIMA
THREE SASKIAS
25V IUHARH
BULK PEGASUS
BUNGO PRINCESS
GLOBAL HERO
GOLDEN GLINT
MARITIME VICTORY
MISATO K
NORD ANGEL
OCEAN MERCURY
POS OCEANIA
F3DYBEKRAST
DELPHINUS
NEW CENTURY 1 [651]
NEW CENTURY 2
PYXIS
TRANS FUTURE 1
TRANS FUTURE 10
TRANS FUTURE 11
TRANS FUTURE 3
TRANS FUTURE 5 [787]
TRANS FUTURE 6
TRANS FUTURE 7 [454]
TRANS PACIFIC 5
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STt (L7 A% e
WAKASHIO
BESBitkisx
EURO SPIRIT
BAEERERPRENASHT
BISER, (KAIHATSU MARU)
BARBFSEKASHT
DD (KAIMET) <8>
ALY (KAIRET) [602] <1>
F#5U) (MIRAL) [801] <252>
K IH (YOKOSUKA) [752]
#7157, (SHINSEIMARU) <90>
BAD ) — ISk
FUdino< VNET
(PACIFIC VENUS) [23]

BAYI T2 —IKRASHPITRIE

R (KOYO MARU)

BAVY RIL s DT MEAER
5Z 0D (CHIKYU)

JAV SRt hY” arasan

RN, (SHIN SAPPORO MARU) [146]

DIONYSOS LEADER [14]
ERIDANUS LEADER [57]
IBI [7]

IKI [17]

IYO [21]

NOSHIRO MARU [25]
OWARI MARU [482]
SELENE LEADER [9]
SHIN NICHIHO [3]
SHIN ONOE [495]

ZforAatt
KAIWO MARU
NIPPON MARU
OCEANIA QUEEN
TENHO MARU

BEEERIASHT
5472 (CHIYODA)
[Z< 2D (HAKUTAKA)

IDp =AU —ERHARK

BSTEEL HARMONY
DAMPIER MARU
ETERNAL OCEAN
KASHIMA MARU
NEW CALEDONIA MARU
TSUKUBA MARU
BXBERASH
AMERICAN HIGHWAY
ATLANTIC HIGHWAY
AYE EVOLUTION
BALTIMORE HIGHWAY
BLUE RIDGE HIGHWAY [62]
DOLCE
FURNESS VICTORIA
PEGASUS HIGHWAY
ROCKIES HIGHWAY
SANTA ANGELINA
EEEBEMRIRR
DAIO DISCOVERY
DAIO PAPYRUS
PRINCESS BRIGHT
TAIO COSMOS
=ZBEEKAREE
AM CONTRECOEUR
AOM ELENA
AOM SOPHIE
APOLLON LEADER
DAIO AUSTRAL
EQUULEUS LEADER [35]
FOREST KISHU
FORESTAL PACIFICO



FRONTIER HERO
KING COAL
KING MILO
PALMA BULKER
SANTA ADRIANA
SANTA BARBARA
SANTA CELIA
SANTA CRUZ
SANTA EMILIA
SANTA GRACIELA
SANTA LUCIA
SANTA PAULA
SANTA REGINA
SANTA ROSALIA
SINCERE PISCES

B )L—GERARE
eSS 1T (ASUKA II)

LA Y=V U1 AEREH
ALASKA
EASTERN ASIA
FOREST TRADER
GLOBAL ENDEAVOR
GLOBAL FUTURE
GLOBAL GARLAND
GLOBAL GARNET
GLOBAL GOLD
GLOBAL HEART
GLOBAL HOSPITALITY
GLOBAL INNOVATOR
GLOBAL LAGUNA
GLOBAL MERMAID
GLOBAL SAIKAI
GLOBAL SERENITY
ISLAND SPIRIT [1]
LAS TORTOLAS
LODESTAR PRINCESS
ORIENTE SHINE
WHISTLER

HUMOLCO TRANS INC.
DWIPUTRA [58]
SURYA AKI [121]

K LINE SHIP MANAGEMENT (SINGAPORE)

PTE LTD
FEZ->K 5D- U

(MACKINAC BRIDGE)
FAlEolZA DU
(MANHATTAN BRIDGE)

BROOKLYN BRIDGE [510]
GEORGE WASHINGTON BRIDGE [392]
HANGZHOU BAY BRIDGE [94]
HANNOVER BRIDGE
HANOI BRIDGE
HELSINKI BRIDGE [141]
HONG KONG BRIDGE
HONOLULU BRIDGE
HOUSTON BRIDGE
HUMBER BRIDGE
HUMBURG BRIDGE
SENTOSA RIVER
SINGAPORE RIVER
SWAN RIVER BRIDGE

MOL TANKSHIP MANAGEMENT ASIA Pte.LTD

CHOKAISAN

DUQM

HAKKAISAN
HAKUSAN
HORAISAN
KASAGISAN
KASHIMASAN [444]
KATSURAGISAN
OMEGA TRADER

ORIENTAL JADE
PHOENIX DREAM
ROKKOSAN
YAKUMOSAN
NYK LNG Shipmanagement UK Ltd
ABAZRL—ED—F
(LNG DREAM) [108]

%22z —33D (LNG BARKA) [267]

NYK Ship Management Pte. Ltd.
ACX DIAMOND [479]
AEGEAN LEADER [6]
ALTAIR LEADER (ALTAIR LEADER) [87]
AMAZING SALUTE [9]
ANDROMEDA LEADER [197]
ANTARES LEADER [171]
AQUARIUS LEADER [16]
AQUARIUS WING [79]
ARIES LEADER [46]
ATLANTIC ELM
ATLANTIC LAUREL [33]
ATLAS LEADER [131]
AURIGA LEADER [62]
BERLIAN EKUATOR [46]
BUENA VENTURA [76]
CANOPUS LEADER
CASSIOPEIA LEADER
CASTOR LEADER [37]
CEPHEUS LEADER [2]
CETUS LEADER (CETSU LEADER)
CHALLENGE PARAGON [34]
CHALLENGE PEAK [17]
CHALLENGE PEGASUS
CHALLENGE PHOENIX [203]
CHALLENGE POINT [200]
CHALLENGE POLARIS [20]
CHALLENGE PREMIER [73]
CHALLENGE PRIME
DENEB LEADER [69]
DORADO LEADER [289]
ELEGANT SALUTE
FRONTIER CORONET [71]
FRONTIER DISCOVERY
FRONTIER EXPLORER [60]
FRONTIER HARVEST [30]
FRONTIER ROSE [37]
FRONTIER SKY [208]
FRONTIER WAVE
FUJI HORIZON [1]

GAS CAPRICORN [49]
GAS DIANA [1]

GAS TAURUS

GLOBAL TOMORROW [26]
GLOBAL VEGA [111]
GLOBAL VISION

HEIJIN [224]

HELIOS LEADER [66]
HERCULES LEADER [50]
HESTIA LEADER [191]
HOJIN [74]

IRIS LEADER (IRIS LEADER ) [9]
JINGU [68]

KAIJIN

KEY JOURNEY

KOHZAN MARU II (KOHZAN MARU )
LAVENDER PASSAGE

LBC EARTH

LBC GREEN

LEGEND PRESTIGE
LEGEND PROSPERITY [11]
LETO PROVIDENCE [14]
LINDEN PRIDE [12]

- 15 -

LYRA LEADER [50]
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MAGELLAN ENDEAVOUR [285]

MERCURY LEADER
MG COURAGE

MG SHIPPING [57]
NBA MAGRITTE
NBA MILLET [137]
NBA MONET [44]
NBA REMBRANDT
NBA RUBENS

NBA VANDYCK (NBA VAN DYCK) [115]

NBA VERMEER [37]
NEW NADA [9]

NYK ADONIS [73]

NYK ALTAIR

NYK APHRODITE [70]
NYK APOLLO [272]
NYK AQUARIUS [163]
NYK ARGUS [120]
NYK ATLAS [19]

NYK BLUE JAY

NYK CLARA

NYK DAEDALUS [33]
NYK DELPHINUS [129]
NYK DENEB [46]

NYK DIANA [9]

NYK EAGLE [5]

NYK FALCON

NYK FUJI [16]

NYK FURANO [2]

NYK JOANNA

NYK LAURA

NYK LYRA

NYK MARIA

NYK OCEANUS [8]
NYK ORION [88]

NYK ORPHEUS [109]
NYK REMUS [9]

NYK RIGEL [70]

NYK ROMULUS [46]
NYK TERRA

NYK THEMIS [43]

NYK THESEUS [56]
NYK VEGA [54]

NYK VENUS [13]

NYK VIRGO [23]
ORION LEADER
PACIFIC RAINBOW [1]
PACIFIC VEGA [13]
PHOENIX LEADER [40]
PLEIADES LEADER [304]
POLARIS LEADER
POSEIDON LEADER [46]
PROCYON LEADER
RHEA LEADER [58]
RIGEL LEADER [68]
SCARLET IBIS [2]
SOSHANGANA

TAGA [92]

TAHAROA DESTINY [525]

TAHAROA PROVIDENCE [369]

TAKAHASHI [196]
TAKAMATSU MARU [267]
TAKAMINE [331]
TAKAOKA [103]
TAKASAKI [101]

TAMBA

TANGGUH BATUR
TANGGUH TOWUTI [41]
TANGO [82]

TATEYAMA [53]



e EXS 61-2

TENJUN [74]

TENKI [35]

TENYO [19]

TOBA [5]

TOKITSU MARU [245]

TOSA [124]

TOWADA [281]

TOYO [119]

TSUGARU [193]

TSURUGA [199]

TSURUMI [55]

TSURUSAKI

VIRGO LEADER [13]

WORLD NAVIGATOR [3]

WUGANG INNOVATION [41]

ZEUS LEADER [399]
TNKC ROHQ

CAMELLIA BLISS

CAPE ACACIA

CAPE ALLIANCE

CAPE ASTER

CAPE BRITANNIA

CAPE CELTIC

CAPE COSMOS

CAPE JASMINE

CAPE MAGNOLIA

CAPE MIDORI

CAPE RELIANCE

CAPE ROSA

CAPE SAKURA

CAPE SAMPAGITA [77]

CAPE SASANQUA

CAPE TSUBAKI [579]

CAPE VANGUARD

CAPE VERDE

CAPE YAMABUKI

CLOVER COLOSSUS

DHUN

GRANDE PROGRESSO [251]

INDIGO HOPE

JSW SALEM

LEDA

PEARL RIVER BRIDGE

RIGEL

SANGEET

SARGAM

SCARLET CARDINAL

SHINING BLISS

TASIK MELATI [57]

TASIK SAKURA

VIJAYANAGAR
BB R IKEZED

BL&LBA (OSHOROMARU) [142]

S UL#&H, (USHIO MARU) <506>
RREFARS

SBEX, (UMITAKA MARU) [681]
RBAFBFZY

EB2%, (BOSEI MARU)
=ERFENERFE

KA, (SEISUI MARU)
RIBRZKEZSE

ESIEN, (KAKUYO MARU)

FIFRAL (NAGASAKI MARU)
EEIRERFIKEZE

M UFEA (KAGOSHIMA MARU) [43]

B2 (NANSEI MARU)
BREI/\PKESEER
B7A (AOMORI MARU)
ESFRIUSHKESEIR
NI A (RIASU MARU)
B (KAISHO)

WFEETINEKESESER

EEX, (CHOKAI MARU)
BERI VDT B2SEFERK

283, (FUKUSHIMA MARU) [982] <101>
TFERVUBUKNEEEER

F#IA (CHISHIO MARU) [390]
RRBIUASBEIERSEFZR

AEX, (OSHIMA MARU) [238]
BRNEILBEFRNFZSEIR

#8EIX (SHONAN MARU) [166]
FBRIIBTISEIR

SN, (KAIYOU MARU) <11>
BEUBEFPIER

E8%, (WAKASHIO MARU) <5>
BEEIPKESSEINR

DBUVD (YAIZU) <56>
BRIEY =S5KESK

BF0A, (AICHI MARU) <9>
=ERIIKESEER

L35ED (SHIROCHIDORI) [60]
ENEIEEEPIFK

£33, (TOBA MARU)
OERISFSEFR

BiI%, (TANSHU MARU)
REEIDEES T

HTIRE (MIZUNAGI)
SMETEENESRITEERR

£8RX (WAKATORI MARU)

BRI DEEZEEFR

E)II5, (KAGAWA MARU)
SHEY BB ISR

THEBEA (TOSAKAIEN MARU)
SHIBMSEEPIER

SHIA (YUGE MARU)

BIREV FHEKESEHRR

Z0U%H, (EHIME MARU)
BEEIKESEER

BRA, (KAIYU MARU)
REART B EBEFR

BEAR, (KUMAMOTO MARU)
RDBIER BEEFREER IR

HARDA (SHIN OITA MARU)
SRV SFEFREER

MEFEX, (SHINYOMARU) [50]
EREERIEEKESTINR

EESENX, (SATSUMASEIUN MARU)
e ET

JbE, (HOKUHO MARU) [683] <68>

17, (WAKATAKE MARU) [285] <160>
SHEHET

SR (MIYAGI MARU) [217]
EREHNET

#3EX, (SHINKAI MARU)

IKEET SRS

BE¥ERX (KAIYO MARU) <206>
KEF NINREREEIFR

BFK, (SHIRAHAGI MARU)

BEEX, (HAKUO MARU)
ETIAZBIRSA A KETASS - HEME JbE
BXOKERIPR

JE3%¢#, (HOKKO MARU) <159>
EIIOAFBIFSEN KERR - BEWME Fib
BOKERISPR

EHEK, (WAKATAKA MARU) <414>
EIIEAFBBFEAN KERR - BEWE PR
IKEERRIRER

AEX (SOYO MARU) <107>
EIARBEREA KEWR - XEWE B4
SBXOKERIPR

HFFER (MIZUHO MARU) <151>
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EIIHRBIRAAN KEHR - HEHE FIR
KEERWAIET

ISR, (SHUNYO MARU) <148>
ETIRRBIFRAEAN KEWR - BEWE BFP
RIBEOKERIPR

USE LA (SHIRAFUII MARU)
ETIRRBIFRAAN KEWR - XEWE BB
XOKERISPA

IS¢, (YOKO MARU) <450>
EIIHRBIRSAN IKETRT « BEMIE KE
RERE

HEEX, (KOYO-MARU) [205] <31>

KEX, (TENYO MARU) [103]
ETIRRBIFRAAN BTN FERE

BEX (HAKUHO MARU) [811] <3956>
SFEKEARS

EFH, (IWATE MARU) <392>
BEEKERRS

WHOER, (IWAKI MARU) <154>
SHEKERMEEEYS —

HOLFE (MIYASHIO) <145>

VS EA, (IBARAKI MARU) <204>
RRENERKERYS —

B¥ (KOYO) <129>
) IEKERMEZY Y —

1Z5(375 (TACHIBANA)

SIDERA (ENOSHIMA MARU) <486>
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+Marine weather observation data are indispensable in the formulation of
weather forecasts and warnings. Voluntary observing ships play a pivotal role
in collecting such information, which is immediately shared internationally
and utilized worldwide. Ongoing active marine weather observation and
reporting by such volunteers is encouraged to support the provision of
accurate weather forecasts and warnings, which in turn contribute to safer
and more economical navigation.

+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.
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Marine Division, Global Environment and Marine Department
Japan Meteorological Agency
1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122
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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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Captain Interview: LNG carrier Al Wakrah Receives the Award of

the Minister of Land, Infrastructure, Transport and Tourism of Japan - - - -

Ships Awarded for their Contributions to Marine Meteorological and

Oceanographic Observations and Reports -« «--«-vvereeereeeeees
Improvement of Marine Weather Forecasts and Warnings - - -------------

Annual Mean Global Average Sea Surface Temperature Record

Broke for Third Consecutive Year in 2016 -« -« cvvvvvvreeeeeee
Kobe Local Meteorological Office Contribution to Umi Festa Kobe - -------

Summary of Marine Meteorological Data Report and

Reports on On-Board Meteorological Instruments - -+« - - covvveeeenne






