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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.

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:

https://marine.kishou.go.jp/en/fune-en.html
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BIxxaXeEREM
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Captain Interview
TRANS FUTURE 5 Vehicles Carrier awarded by
the Minister of Land, Infrastructure, Transport and Tourism of Japan

et ORBASBEERZETY, 880, IMANRAT—SZEDIEEEIC,. [IFBLE
FREZITROTNET, MBI ZOTF—FZEEIC. KDZEBMBHTTESTILSMNE
IW—EOBRZGTO>TNET . AVF TUvD S14P VR (2023 FELIRBERER
#fle TTRANS FUTURE 51
" Safety is a priority on voyages. We send observation data to JMA and access
Marine Warnings/Forecasts every day to gauge optimal routes.” Captain CANTA,
ERIC RYAN R., TRANS FUTURE 5 Vehicles Carrier.

1: ioR (BHIPR) CFEMSDERR
Fig. 1: Captain CANTA, ERIC RYAN R. (back row center) and the crew members
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TRANS FUTURE 5.1 ICD0L)
THATLEE,

TRANS FUTURE 5 [FEICBA~F—
ARSUP « Za-=I-SVREHITID
&l 6,000 & DIEEN T LR BENBE RS
T, b1 XFEE 199.99m. 18
32.26m EX>TNET, IRIEKERDIA
RICBEXRDFTI HAEK 195knot ~
20knot ICT8NFE T, TS 23 A~24 A
TEMSNDMMMTT,

E2. COWEBARDBIIIRERFERFAD
BEERICESNULTNET., AEELED
AKJOBKERIRLU., CNBICSENDIE
ENRARXBRESFSDORDZATITDCE
T, HWEKIRBOWRICSERSNTNET,

TRANS FUTURE 5 Vehicles Carrier,
TOYOFUJI SHIPPING CO., LTD. received the
Award of the Land,
Infrastructure, Transport and Tourism of

Minister  of

Japan in 2023 for its significant contribution
to oceanographic observations and reports
over the years. The ship was previously
recognized with the Award of the IMA
Director-General in 2020.

The Editor interviewed, the Captain
CANTA, ERIC RYAN R. of TRANS FUTURE 5,
via emails.

Tell us about TRANS FUTURE 5.

This is a carrier with a capacity of 6,000
vehicles navigating mostly between Japan
and Australia/New Zealand. It's 199.99 m
long with a width of 32.26 m, and can move
at 19.5 to 20 knots depending on the
weather, with around 24 crew members.

The vessel also contributes to marine
research by the National Institute for
Environmental Studies with its greenhouse
gas observation equipment, and conducts
atmospheric/oceanographic observations in
the Pacific to produce data supporting global
environment research.
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How do you feel about the
award?

I'm absolutely delighted. I announced it at
a meeting and we all celebrated. It's great to
have recognition both for the crew and for
the navigation company's staff.

What do you focus on during
voyages?

We're always conscious of safety, freight
security and crew wellbeing. We try to
circumnavigate storms based on JMA Marine
Warnings/Forecasts, with care to avoid
pitching,
damage. This helps to protect everybody on

board.

rolling, bounding and freight

Are there any difficulties
when you operate the ship?

JMA guidance helps to prevent problems
in marine research and reporting. We're
conscious that our work provides highly
accurate data on weather conditions,

temperature, wave heights and wind

strength/direction.
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What would you like to
improve with the observation
and reporting system?

I think ship observation and weather
messaging frequency should be changed
from every six hours to every three hours. It
would be great to be able to send
observation data to JMA and get marine
forecasts with this periodicity. More frequent
information marine
safety in
changing weather conditions.

provision improves

consideration of constantly

I'd aspire to more ships reporting marine

meteorological data more regularly for
greater accuracy in marine warnings and
forecasts. These data are useful both for the

reporting vessel and for others.



2023 49 H

N 2: FHESOBRICKIDIRERA
Fig. 2: Weather observation by the crew

(REBXR D) BILLWh, EFXA—=)L1TVHE The Editor is thankful to Captain CANTA, ERIC
A—ICTXHMUVEREE, FLEFHREEZ R RYAN R. and all the crew for taking time out of
HWEREE, AV TUvD SAPYMRE their busy schedules for this email interview
REBOERICCOBERED UTE< PG g photos.
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Ships Awarded for their Contributions to Marine Meteorological
and QOceanographic Observations and Reports

B EIREAERNROVEFER (REBKE
%) BIROEBEMMOICT L. BL@AExR
ERUOSETEEXRENTHNZE LI (2023 © reports were commended by the Minister of

. Ships that contributed to marine meteor-
F68181Y) ., CC TZDHWREMMERBN Land, Infrastructure, Transport and Tourism

ological and oceanographic observations and

FRDEEEIC. REICHIZDREREE/A\DF © of Japan, and the Director-General of JMA on
DICERBHUE T, 1 June 2023. We sincerely appreciate their

outstanding contributions.

(BXREXeRs) BLIROBABRICXII DR
Award presented by the Minister of Land, Infrastructure, Transport and Tourism of Japan
for significant contributions to marine meteorological observations and reports

TRANS FUTURE 5

% /“ﬁ mmw

. sur |

k3T VBmERNSH
TOYOFUIJI SHIPPING CO., LTD.

¥ KRV CDIREOMMNDBEIL. WIFIERH « #MEDCERICKDRBHEUTVWZEEH UL,
The photographs on the cover and in this article are courtesy of the respective shipping companies and agencies.
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(RETRERE) BLIROBRERICXIITDIEM
Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to marine meteorological observations and reports

THTRI— 1 —F 2 LA
LNG VENUS : HOKUHO MARU

TA-F—- T TLIRY—EERad BEHRT
MOL LNG TRANSPORT CO., LTD. HOKKAIDO BOARD OF EDUCATION

CHISHIO MARU

TERIUBURESEFFIR
CHIBA PREFECTURAL TATEYAMA SOGO HIGH SCHOOL

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

TOKUSHIMA ~ SOYO-MARU

BERURMKERS EIIFIRBRAEA KET - LEWIE KEL TR
Tokushima Agriculture, Forestry and Fisheries Resources Institute,

Fisheries Technology Support Center Japan Fisheries Research and Education Agency
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Evolution and impacts of a La Nina event during
boreal autumn 2021 to winter 2022/23

K[ET AUBFE IREHRE
Climate Prediction Division,

Atmosphere and Ocean Department, Japan Meteorological Agency

2021 DS 2022/23 FRICNMNT TS Z—ZvIRENRELF UIZ, 2021/22 FLD
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A La Nina event emerged in boreal autumn 2021 and terminated in winter
2022/23. The La Niifa event seems to have played a role in cold waves in eastern
and western Japan and heavy snowfall in some places on the Sea of Japan sides of
these regions during the winter 2021/22,
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What are El Niino and La
Niiha events?

El Nifo is a phenomenon in which sea
surface temperatures (SSTs) along the
equator from the date line to the western
coast of South America remain above normal
for around a year or more; conversely, SSTs
during La Nifia events remain below normal
in these areas. Each event is observed once
every few years (Figure 1). “El Nifo” is
Spanish for “The Boy” (a reference to Jesus),
and the term “La Nifia,” meaning "The Girl,"
represents the opposite phenomenon.

SST Deviation at NINO.3 (5S-5N,150W-90W)
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Figure 1: Changes in the EI
monitoring index since 1950 (in
degrees Celsius). The red and blue
shades indicate periods when the
JMA's definition of El Nifio and La

events were satisfied,

Nifo

Nifia
respectively.
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Evolution of La Nifia events

Figure 2 depicts the evolution process of a
La Nifa. Easterly trade winds generally cause
west-ward drifting of subsurface warm water
in the tropical Pacific, and cold water emerges
near the ocean surface in the eastern part.
easterlies are
enhanced and even more warm waters

During La Nifia events,

accumulate in the western tropical Pacific,
while SSTs in central to eastern parts fall
further. La Nifia development occurs via a
feedback process consisting of 1) trade wind
intensification, 2) westward warm-water
shifting in the tropical Pacific, 3) active
convection in western parts of the tropical
Pacific, and 4) increased east-west SST and

sea-level pressure gradients.

S= =g
BLEREL

4. REDKBE - WELLF K
A SR

3. AMEHNEHCER, R
Ml 50 TR

2: STy REFNVREITDBEERT
R,
Fig. 2: Modeling of La Nifia evolution
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2020 FEN'D 2021 FEF TS -—"v
REDEELFILED (KAFTHE6BH1S
ZZ0R). 2021 FCBUS Z—ZvIREN
FA U, 2022/23 FLICRELE U, 2021
FE DR\ DRI ZRHM. 2020/21 £, 2021/22
. 2022/23 FO=ZMI\ TS Z—ZvIRE
DEELTNECEICRDFTYT., [IBTDIE
HIDREPETIE. ST-ZyIREN=Z
BNEHIITNETTHDFEATULURL, =%
FUCRAD, HROKURICSZEFEICD
NT. SEREMNESERSNET,

Triple-dip La Nifha

The La Nifa event prevailing from boreal
summer 2020 to spring 2021 (see Vol. 66 No.
1) was immediately followed by another from
boreal autumn 2021 to winter 2022/23. By
JMA’s definition, this was the first time La
Nifia conditions were observed in three
consecutive boreal winters (referred to as a
triple-dip La Nifia). The causes and climatic
effects

worldwide are currently being

researched.

1
O
1
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Fig. 3: 5-day running mean temperature
anomalies for four regions of Japan for the
winter 2021/22

3
+2
=

\/5'\5/
A alongl
4&L/

-2
-3

La Nina effects in winter
2021/22

Lower-than-normal temperatures were
observed in eastern and western Japan
(Figure 3) along with heavy snowfall on the
Sea of Japan sides of these regions, possibly
in association with the La Nifia event that
emerged in boreal autumn 2021.

A schematic description of the factors
involved in the cold weather and heavy snow
is given in Figure 4. During the La Nifia event,
convective activity was enhanced in the
tropical western Pacific and suppressed in
central and eastern parts of the equatorial
Pacific. Convective  activity  patterns
associated with the event caused the polar
front jet stream and the subtropical jet
stream to meander southward around Japan.
These anomalous streams induced cold-air
advection over eastern and western Japan,
bringing heavy snowfall on the Sea of Japan
sides of these regions.

4:2021/22 FLOR - BEBADEREBAE
BRIOKENDERZR I IEINE

Fig. 4: Factors causing cold waves and heavy
snowfall during the winter 2021/22
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Outlook (as of June 2023)

Sea surface temperatures in the eastern
part of the equatorial Pacific rapidly increased
after the La Nina event of boreal autumn
2021 — winter 2022/23. As of June 2023, JMA
predicts that the El
considered to be present in the equatorial

Nifio conditions
Pacific area are likely (90%) to continue until
boreal autumn.

The global mean temperature tends to
increase several months after El Nifio events,
which are also known to influence global
rainfall

temperatures and patterns. The

current event may raise global mean
temperatures and trigger extreme climate
events worldwide.

JMA issues an El Nifio Outlook around the
10th of each month for updated analysis.
Further information can also be found on the
Agency’s Tokyo Climate Center website.
https://ds.data.jma.go.jp/tcc/tcc/products/e

Inino/index.html

-11 -
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Sixth Assessment Report of the Intergovernmental Panel

on Climate Change — A Summary
[ET ABFE IR RUXRERE JURZEXIRAESR

Office of Climate Change, Weather Disaster Mitigation Division

Atmosphere and Ocean Department, Japan Meteorological Agency

HEKRIECICE T DRFDMBERD I EHC IPCC I]RESH 2021 F 8 AH'5 2023
F 3 ACHITARSNILE, REETIE. AEFROMKERBEZSIESRCUTELEC
ECRRESRMWDBTNETHHSINTNEY, ERNZREILXTROELE ERDIRESEICDOL)

T, ZOBEZRBNM LT,

The Sixth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC) states that human activity has unequivocally caused global warming. This
article summarizes its content, which is used to support climate-change mitigation

and related adantation.

IPCC &I

SIRZECRIT DA/ N=RIL (IPCO)
(F. ANEBECKLDRIEREZEIDRBILEEZ
DFR FEFHD, XRICDNT, B8,
il SEEFERD 5SSV
ZziTDC&ZBE U T, 1988 FICFRIL
SNIEHEIBTCY,

IPCC (IRIRZENCRET DEH DR ZZ
BHCEHD U CEBICAK LU TNET, S
@I, 2021 F 8 BNH'5 2023 & 3 BICHMNIT
NRSNZE 6 RIMDMSSE BN LE
9, CORSSIE. EBEIREZIAEFEL

(UNFCCO) d/NUBREICAKRSND, HIEX
IRIEICXIRDIZHDIERIRTE DRI AT
RSN TNET,

REICEAENSIERI UL

SONOREE T TABEINEICER
MEHZ (GHG) DEFHEE L CHIBRIRE
&3S L TSR ELRES RN
VW EFBSNEUE. SBEEZOEOM,
CNFETE MESRMWHTRL EFHBSNT
SFELEN. AHOFEICDNTE MR

IPCC

The IPCC was established in 1988 to com-
prehensively assess integrated scientific,
technical and socioeconomic information on
climate change, potential related effects, and
practical responses.

The Sixth Assessment Report (AR6; August
2021 — March 2023) supports decision mak-
ing under climate change-related initiatives
such as the United Nations Framework Con-
vention on Climate Change (UNFCCC) and the

Paris Agreement.

Human Activity-related

Warming

The report concludes that human activity
has unequivocally caused global warming,
principally via emissions of greenhouse gases
(GHGs). The previous report concluded
simply that the climate system is unequivo-
cally warming, with the latest one being the
first to state that human activity is actually
responsible.

-12 -
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a) Net global greenhouse
gas (GHG) emissions
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The report indicates global surface temper-
atures 1.1°C higher in 2011 — 2020 than in
1850 — 1900. It also says that the global
mean sea level (GMSL) rose by 0.20 m be-
tween 1901 and 2018, with the rate of in-
crease further increasing in recent years.

Climate Change Outlook

In the absence of any policy change, fur-
ther warming of 3.2 [2.2 — 3.5]°C is expected
by 2100. Global modeling pathways that limit
warming to 1.5 or 2°C require rapid, signifi-
cant and (in most cases) immediate reduction
of GHG emissions this decade.

However, it is virtually certain that the
GMSL will continue to rise throughout the
21st century. Relative to 1995 — 2014, the
likely rise by 2100 is expected to be 0.28 —
0.55 m or 0.63 — 1.01 m under very-low and
very-high GHG emissions scenarios, respec-
tively. GMSL rise above the likely range

Implemented policies
(median, with percentiles 25-75% and 5-95%)

Limit warming to 2°C (>67%)

Limit warming to 1.5°C (>50%)
with no or limited overshoot

= Past emissions (2000-2015)
T Maodel range for 2015 emissions

Past GHG emissions and uncertainty for
2015 and 2019 (dot indicates the median)

2100

M1 : tREEDEKRDBENRITR (GHG) HFHE#ES
ETIUESNERBICRITDHEREERD GHG HEHEZ T T, 7 Cov I #BIE, 2020 FRFE TICE
SN BERZRIRE UIZHEBERZR T, JRIEIEZE 1.5C (550%) KU 2T (>67%) ICHIZD
RO, ZNZNBNBERUKRTRI (IPCC 5 6 RIHDRESSMSIHRSESSKD)

Fig. 1 : Global net emissions pathways of greenhouse gas (GHG)

Development of global GHG emission in modelled pathways. The red ranges depict emissions path-

ways assuming policies that were implemented by the end of 2020. Ranges of modelled pathways
that limit warming to 1.5°C (>50%) and 2°C (>67%) are shown in light blue and green, respectively.

(IPCC ARG6 Synthesis Report)
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(approaching 2 m by 2100 with very high
emissions) cannot be ruled out, although pre-
diction confidence for this scenario is limited.

Role of Oceans in Climate
Change

Oceans play a major role in mitigating
global warming by storing more than 90% of
excess heat. However, global upper ocean
temperatures and the GMSL are gradually in-
creasing as a result.

Detection for subtle signals of warming
from natural variability requires collection of
long-term data. In this context, the oceano-
graphic and marine meteorological observa-
tions conducted worldwide since the mid-
19th century must be continued to facilitate
understanding of climate change.

1.5
Low-likelihood, high-impact storyline,
including ice-sheet instability )
1 processes, under SSP5-8.5 D o .
SSP3-7.0
SS5P1-2.6
OAS SSP 1.9
0
1950 2000 2020 2050 2100

®2:5 DDOBIRNEY ) ZO N TOHRETBERKUODEL (M)
5 DOYFIAICHRITD, 1900 F=REE UCHRIIBEKUOIRFAZRI, REOH
RIS BEDHRAUEZT T, EiRE. TREMD'SV\EEDH Tl LIS BEAKUIZEDIFHRTE

Zmd, WiIRIE. REREDNKRSVNEDSE, FE
(IPCC 55 6 RFVHMIRSZE 1 FRBIZWMSS K D)

NRENTOERESALITIRFAZTT,

Fig.2: Global mean sea level change in metres relative to 1900 under the five illustrative scenarios

The projections for each of the five scenarios are shown in colour. The black curve represents the

observations. Only likely ranges are assessed for sea level changes due to difficulties in estimating
the distribution of deeply uncertain processes. The dashed curve indicates the potential impact of
these deeply uncertain processes. (IPCC AR6 WG1 Report)
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Summary of Marine Meteorological Data Report and Reports
on On-Board Meteorological Instruments

JERT ARBFEE RIS - BIFRRR

Atmospheric Environment and Ocean Division, Atmosphere and Ocean Department, Japan Meteorological Agency

2022 F0 1 FEIC, # 77,000 EOMMIREBRUHK 11,000 BOEFEHABERZH

AOBTEAMD SBBUVNZIESFH UL, BENCLEITEEBIC,

SEREEBERR -

BFRARUBRICCHENLS USBRBENUET,

Japanese voluntary ships transmitted about 77,000 weather reports and 11,000
oceanographic observation reports in 2022. We appreciate your continuous
cooperation in marine meteorological and oceanographic observations and
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2022 Summary of Marine

Meteorological Data Report

Marine meteorological and oceanographic
observations reported by
only for
meteorological forecasts and warnings but for
monitoring global warming. In 2022, JMA
received 76,522 real-time weather reports
from 325 ships, 53,073 reports in the form of
logbooks from 172 ships and 10,685
oceanographic observation reports from 55
ships.

ships are

indispensable  not marine

Methods of Sending Marine
Meteorological Observation
Data

Real-time weather reports can be emailed
to JMA at ship@climar.kishou.go.jp or sent
through Inmarsat-C via the Pacific/Indian
Ocean Satellite (free of transmission charges)
using Special Access Code 41.

In addition to sending real-time reports,
ships are also asked to submit marine
meteorological logbooks to JMA when calling
at Japanese ports. Data produced with the
TurboWin (TurboWin+) or OBSIMA programs

1
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emailed in observation data file formats (e.g.,
IMMT.TXT,
obsjma@climar.kishou.go.jp. Data can also

immt5.log or immt2.log) to
be submitted on CD-R using postage-paid
envelopes provided by JMA, although e-mail
is preferred where possible. All contributions
are appreciated.

"Reports about On-Board
Meteorological Instruments"
To make the most effective use of your
observations, ships are asked to report about
their onboard meteorological instruments as
of January 1 each year. In addition to
observation reports, these reports are shared
among the National Weather Services
(NWSs) throughout the world. In 2023, with
your kind cooperation, a total of 660 reports
had been received by the end of June 2023.
Please submit a report when a new ship
goes into service or any of the reported items
except the shipping routes have changed.

2022 F(OBERR « BFERAINRUBIRICHD UTUVZIZUVCHEXIS 2023 F0 MRZRAIZE
DR ZGTIRRFICEE T DRSS 1 Z2RE U VIRV EhohD—& (BBt - #4E3(J 2023

F 6 ARIRE)

List of ships that sent marine meteorological and/or oceanographic reports in 2022, and/or

submitted "Reports about On-Board Meteorological Instruments" in 2023 (companies or
agencies managing ships as at the end of June 2023)

#KEC

floB (XM B) [2022 FciXRMNIIAMBRREVARIC L DB LRZREIRE] <2022 Fi@F@mE>

Notation

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

in 2022] <Number of oceanographic reports in 2022>

JENREy Saw o

ATLANTIC TIGER [120]

KEY HUNTER [10]

MOONLIGHT DOLPHIN [595]

RISING SUN [33]

B, (ASAHI MARU) [71]
REEERASH

B (KIHO)

g Ett

Fudino< EF5NWFA D— KEN ANN [198]
(PACIFIC HORIZON II) KEN BOS [189]
TLITA S5 (CHEMWAY LARA) KEN EI [4]

Y4 E— 3—3)L (JP CORAL) KEN HARU [27]
RAYR P45V R KEN JYO [163]

(PEGASUS ISLAND)
X+ )L R (MAPLE GAS)
3 Rk (YODOHIME) [388]

ST WHR (FUIISAN MARU)
SF#HX, (SHOHO MARU)
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KEN SEI [1]
KEN SHIN [166]

B BEKARRL
ENERGY HOPE [80]
HK DELIGHT [117]
JOZEN [100]

ENEOS 7 — ¥ v VA =%t
BRIGHT CREST
BRIGHT HORIZON
ENEOS ARROW
ENEOS DREAM
ENEOS EARTH [1]



ENEOS ENDEAVOR

ENEOS GLORY

ENEOS OCEAN

ENEOS SPIRIT

SUNNY BRIGHT

SUNNY VISTA

YUYO SPIRITS

MABAX (KAIMON MARU)
EDE &£ DR (TOKYO MARU)
4R (SHINSEL MARU)

NS 17+ T v MBERASR
ATACAMA QUEEN [102]
ATLANTIC FAIRY
ATLANTIC TRAMP [46]
BRIGHT WIND [25]

CENTURY WAVE [210]
IRIS WAVE [196]
KIMIMACHI [16]

NSU AMBITIOUS [160]
NSU BRAZIL [125]
NSU BRILLIANCE [60]
NSU CARAJAS

NSU CHALLENGER
NSU JUSTICE [102]
NSU KATSURA [35]
NSU KEYSTONE [205]
NSU LODESTAR [16]
NSU MILESTONE [270]
NSU NEWSTAR [55]
NSU OBELISK [36]
NSU PRIDE [48]

NSU QUEST

NSU RESPONSIBILITY [155]
NSU SIRIUS [181]
NSU TRUST [172]

NSU TUBARAO

NSU ULTIMATE [32]
NSU VOYAGER [102]
PACIFIC SPIKE [209]
RISING WIND [39]
SAKURA BRIGHT [232]
SG UNITED

VERDURE WAVE

NYKLNG Y wIVR—=I XY RS
IRILF—=TO-U—
(ENERGY GLORY) [75]
IRIF—DIVI14TIR
(ENERGY CONFIDENCE) [38]
IRILF=IRSIYIY
(ENERGY HORIZON) [8]
TIVIXIY— I»VIL
(LNG JAMAL) [59]

JU—=R JU=IpP

(GRACE FREESIA) [11]
SAPEVR AR A—Fvk
(DIAMOND GAS ORCHID) [66]
SA4PEVER AR X+ORUZR
(DIAMOND GAS METROPOLIS) [250]
SA4PEVR AR O—-X
(DIAMOND GAS ROSE) [128]
SA4PEVR AR T« DO RUP
(DIAMOND GAS VICTORIA) [1]
NYD4vD ITVYSA oIy
(PACIFIC ENLIGHTEN) [13]

AV ESVEVES car

(PACIFIC MIMOSA) [33]

BN, (SEISHU MARU) [82]

TAh«F—-+T)b> TILIXRI—EEK

=1t
ENERGY PROGRESS [929]
ENERGY UNIVERSE [439]

LNG EBISU [823]

LNG FUKUROKUIU [558]

LNG JUNO [98]

LNG JUROJIN [429]

LNG MARS [731]

LNG SATURN [442]

NOHSHU MARU

SOHSHU MARU

7). ZJN—=3 (AL ZUBARAH) [242]

7)L E4 (AL BIDDA) [345]

7). DF/N (AL WAIBAH) [180]

7L DwS (AL WAKRAH) [120]

IRIVF=P RNV

(ENERGY ADVANCE) [520]

IRIVF—A IR=5—

(ENERGY INNOVATOR) [361]

IRIVF— FTET-5—

(ENERGY NAVIGATOR) [782]

IRLF-DTOVF17

(ENERGY FRONTIER) [258]

IRILF-UNT+

(ENERGY LIBERTY) [707]

IIVIXRI— T4—F2

(LNG VENUS) [832]

K, (ESSHU MARU) [923]
TIAh A=+ T YyIVR=IAY
7 Sap=ca

AQUAMARINE ACE [17]

AURORA LIGHT [54]

AWOBASAN MARU [484]

BAOSTEEL EMOTION [115]

BELUGA ACE [183]

EMERALD ACE [977]

EMINENT ACE [1060]

ENERGIA CENTAURUS [369]

GT SELENE

LEO SPIRIT [78]

MARVELOUS ACE

MIDNIGHT DREAM [994]

MIRACULOUS ACE [407]

OPERA WHITE [242]

ORCA ACE [763]

ORCHID ACE [22]

PLEIADES SPIRIT [507]

PRIME ACE [849]

SUPREME ACE [104]

TACHIBANA II [1105]

VICTORIOUS ACE [25]

FARM, (SHOFU MARU)

AL (SHINZAN MARU) [44]
RIRNEBERAAR

FEDERAL OAK [3]

FEDERAL OSAKA [8]
INERBERTELTE

BHENSA, (OGASAWARA MARU)
BERIMRERKNARE

B33 (HAKUREI)
KRASHEFEE

FEDERAL MASAMUNE [64]

FLORA EXPRESS [34]

MAST AZN-HFILIU Y
JZ2UVE 3N YTz (DYNA FLORESTA)
53 <N —9 (PRO GRACE) [257]
JU=I82T 72147
(GREEN SAPPHIRE) [32]

XD 2 )LI P (PAX SILVA)

20-35/I\1 27

(FLORA PIONEER) [100]

¥ (ZUIY0)
BRAMHARA

AFRICAN FLAMINGO [8]
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OCEAN ADVENTURE
HEH Y N—HKASIE
HOU-EI
KYO-EI
TENZAN
TOHSHI [70]
TOKIWA
FTH (GEN-EI)
TASAVIFTI—IYyIVR=IXY
HNatt
BISHUMARU [205]
OCEANIC BREEZE [311]
SUMMIT RIVER [49]
T1454Y0—0-/NIDYwIIR=Y
XY E%ARRE
ADRIATIC HIGHWAY
AEGEAN HIGHWAY
AMERICAN HIGHWAY
APOLLON HIGHWAY
ATHENS HIGHWAY
BALTIMORE HIGHWAY
BANGKOK HIGHWAY
BISHU HIGHWAY
BLUE RIDGE HIGHWAY
BOSPORUS HIGHWAY
BRASILIA HIGHWAY
CALIFORNIA HIGHWAY
CAMELLLIA BLISS
CANADIAN HIGHWAY
CAPE TOWN HIGHWAY [2]
CARAVEL
CENTURY HIGHWAY GREEN [367]
CHESAPEAKE HIGHWAY
CLOVER COLOSSUS
CORONA ACE
CORONA BRAVE
CORONA CITRUS
CORONA DYNAMIC
CORONA JOYFUL
CORONA KINGDOM
CORONA LIONS
CORONA MAJESTY
CORONA QUEEN [329]
CORONA SPLENDOR
CORONA TRITON
CORONA UTILITY
CORONA WISDOM
CORONA XANADU
CORONA YOUTHFUL
CORONA ZENITH
DALIAN HIGHWAY
DELHI HIGHWAY
DOVER HIGHWAY [42]
DRIVE GREEN HIGHWAY
DURBAN HIGHWAY
DYNAGREEN
ETERNAL BLISS
EUPHRATES HIGHWAY
EURASIAN HIGHWAY
EUROPEAN HIGHWAY
FORESTAL GAIA
FOREST SYMPHONY
GEORGIA HIGHWAY
GLOBAL HIGHWAY
HAMBURG HIGHWAY [98]
HAWAIIAN HIGHWAY
HOKUETSU IBIS
HORIZON HIGHWAY
JASA MURNI
LONDON HIGHWAY [426]
MAIZURU BENTEN
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MARINA BLISS
MICHIGAN HIGHWAY
MIYAGAWA MARU
NC SAPPHIRE
OLYMPIAN HIGHWAY
ORATORIO
OREGON HIGHWAY
ORION HIGHWAY
POLARIS HIGHWAY [35]
SEVEN SEAS HIGHWAY
SHANGHAI HIGHWAY
SHINING BLISS
SHONAI MARU
SIERRA NEVADA HIGHWAY
SIRIUS HIGHWAY
SOUTHERN HIGHWAY
SUNSHINE BLISS
TIANJIN HIGHWAY
TOHOKU MARU
UNIVERSAL GLORIA
NWATNHR [FND z0)
(INDIANA HIGHWAY)
TEST N5z
(TEXAS HIGHWAY) [506]
=AM AAtt
SANKO FORTUNE
SANKO HAWKING
=REEMRAARRE
CHIKUMA
IERSARAARE
CAPE HOPE [8]
FEREBD LU —HASH
HH L& (AKASHIA)
HTN (AZALEA)
FL\HA (SUISEN)
I IFSA (SUZURAN)
ZNUL\KD (SOLEIL)
[&ZF739 (HAMANASU)
[FFEDS (HAMAYU)
WSH) (YUUKARI)
515 o< (LILAC)
SANAEH (LAVENDER)

EFIESRA SR
BRAVERY ACE
EHBERASH
NIKKEI PROGRESSO [66]
NIKKEI SIRIUS [70]
TRES FELICES [40]
ZEN-NOH GRAIN PEGASUS [41]

DEBEKRNSHT
Lhw—=Twh— HTRE
(GT ATHENA) [1311]

EEBERARK
AZUL COSTA
AZUL TIERRA
CAPE GENESIS
CAPE MATHILDE
LEO FELICITY
LEO IRIS
LEO PERDANA
MAERSK VLADIVOSTOK
MCC CEBU
NORD MAGELLAN
ROYAL ARGO
ROYAL HOPE
ROYAL JADE
ROYAL KALEIDO
ROYAL LAUREL
ROYAL MIDORI
ROYAL NEPTUNE
SEROJA LIMA
THREE SASKIAS

FITIBEKRARK
NEW CENTURY 1 [403]
TRANS FUTURE 5 [220]

BRBFEEKRISHT
DL (KAIMET)
#H5L) (MIRAI) [390] <193>
KT I (YOKOSUKA) [41]
KE, (OSHIMA MARU) [91]
#is R, (SHINSEIMARU)

BAVYY FU - DT R AR EtE
H5EwD (CHIKYU)

N\EA%KNER
AM PORT CARTIER
CORAL ISLANDER II
DAEDALUS LEADER [314]
DIONE LEADER
DIONYSOS LEADER [32]
ERIDANUS LEADER [66]
FORESTAL REINA [228]

MORNING SALUTE [233]
MURORAN

NBA VAN GOGH [25]
NOBLE SALUTE

NORD RIO [4]

NORTH FORTUNE [61]
NOSHIRO MARU
OCEANUS LEADER [224]
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ORIHIME [38]
OTOTACHIBANA
OWARI MARU [453]
PACIFIC ISLANDER II [36]
PACIFIC OPAL [505]
PIRIKA MOSIRI MARU [47]
SAGE SAGITTARIUS
SELENE LEADER [50]
SHINRYO MARU
SHIN SANYO MARU [56]
SOUTH ISLANDER [4]
SOYO
SUOH PACIFIC [50]
TENRYU MARU [122]
TROPICAL ISLANDER
ULTIMAX [18]
WHITE PRINCESS
YAMATO [34]
REAXIKASHT
%8, (TOHO)
BXBERASHT
AYE EVOLUTION
FURNESS VICTORIA
LOWLANDS ANGEL
MISSION REVIVAL
NEW FACE
SANTA ANGELINA
SANTA CAROLINA
SANTA VALENTINA
SIMPLE HONESTY
ULTRA ANGEL
B D)L — TEARRE
S II (ASUKA II)
LA U=V U A AKARRE
ALASKA [73]
FOREST TRADER
GLOBAL AMBITION
GLOBAL ANDES
GLOBAL AQUA
GLOBAL GOLD
GLOBAL HOSPITALITY
GLOBAL KOMA

BERAMKIA FP FUTURE GLOBAL LAGUNA
ARTEMIS BULKER HACHINOHE MARU [58] GLOBAL MERMAID
ATLANTIC GLORY HARAMACHI MARU GLOBAL MIRAI
ATLANTIC SAKURA HISUI HORIZON [37] GLOBAL ORIOLE
ATLANTIC SAMURAI HOKURIKU MARU GLOBAL SAIKAI
ATLANTIC STAR 1BI GLOBAL SERENITY
ATLANTIC TSUBAKI IKI GLOBAL TOMORROW
BAMBOO STAR INUYAMA GLOBAL VEGA
BELFUJI I1SUzU GLOBAL VISION
BRAVE STAR IWAMI MV GLOBAL JOURNEY
CORONA OPTIMUM IYO MV GLOBAL SUCCESS
DOUBLE DELIGHT KATORI WHISTLER
DOUBLE PRIDE KIFUNE D—)L R URAR
EASTERN HIGHWAY KUMANO LEO SPIRIT [78]
HELIOS KUROBE MG EARTH [9]
KANGTING KURUSHIMA MG EXPLORER [5]
NORTHERN HIGHWAY KUWANA MG MERCURY [2]
PROSPER SUNWAITO LAKE DAWN PLEIADES SPIRIT [507]
SCOTER MAIZURU KICHIJO K LINE SHIP MANAGEMENT (SINGAPORE)

=S Ratt MATSUSHIRO PTE LTD
[ColEA% (NIPPON MARU) [2] MITO [4] BROOKLYN BRIDGE

GEORGE WASHINGTON BRIDGE
MADRID BRIDGE

MEISHAN BRIDGE [1]

ONE HAMBURG

ONE HANGZHOU BAY [33]

ONE HANNOVER [2]

ONE HANOI

ONE HELSINKI



ONE HONG KONG

ONE HONOLULU

ONE HOUSTON

ONE HUMBER

ONE MACKINAC

ONE MANHATTAN

ONE MINATO [1]

PEARL RIVER BRIDGE

SWAN RIVER BRIDGE
KRBS ROHQ

CAPE ACE [436]

CAPE ALLIANCE

CAPE AMAL

CAPE ASTER

CAPE BRITANNIA

CAPE BROLGA

CAPE CANARY

CAPE CELTIC

CAPE COSMOS [17]

CAPE GARNET

CAPE HAYATOMO [267]

CAPE MAGNOLIA [1]

CAPE MIDORI

CAPE NORMANDY

CAPE RELIANCE

CAPE SAKURA

CAPE SAMPAGITA

CAPE SAPPHIRE

CAPE SASANQUA

CAPE TSUBAKI

CAPE VERDE

CAPE YAMABUKI

DHUN

GRANDE PROGRESSO

INDIGO HOPE

JSW SALEM

SARGAM

SCARLET CARDINAL

TASIK MELATI

TASIK SAKURA

MOL Ship Management (Singapore) Pte.

Ltd.

SUPREME ACE [104]

MOL Tankship Management Pte. Ltd.
AQUAMARINE PROGRESS [414]
ASIAN PROGRESS VI [909]
ATLANTIC EXPLORER
ATLANTIC PIONEER [274]
AZUMASAN [904]
BUCCOO REEF [523]
CABO NEGRO II [233]
CAJUN SUN [614]
CAPILANO SUN [256]
CHOKAISAN [832]
CYPRESS SUN
DAISEN [629]

EAGLE TRADER [1145]
ETHANE CRYSTAL [637]
ETHANE EMERALD [497]
ETHANE OPAL [421]
ETHANE PEARL [466]
ETHANE SAPPHIRE [591]
ETHANE TOPAZ [743]
GASSAN [811]

GRANDE RIVIERE [635]
GREEN PIONEER [270]
GREEN SARITA [95]
HAIMA [576]
HAKKAISAN [750]
HAKUSAN [1162]
HIKOSAN [899]

HORAISAN [874]
ISLA DE BIOKO [824]
KASAGISAN [94]
KASHIMASAN [290]
KAZUSA [583]

KIRISHIMA [550]

KOHZAN MARU [412]
LIBRA TRADER [864]
MANCHAC SUN [38]
MAYARO [225]

MAYASAN [1132]
MEDALTA ADVENTURER [274]
MITAKE [766]

M STAR [564]

MUSANAH [653]

OMEGA TRADER [648]
ORCHID EXPRESS

PACIFIC VOYAGER [739]
PHOENIX ADMIRAL [375]
PHOENIX JAMNAGAR [603]
PHOENIX VANTAGE
PHOENIX VIGOR [488]
PIGEON POINT [613]
RYUOHSAN [1191]

SAN FERNANDO
SHIZUKISAN [519]
SUZUKASAN [935]
TARANAKI SUN [293]
WHITE CLIFFS [950]
YAKUMOSAN [946]

NYK SHIPMANAGEMENT PTE LTD

ACX DIAMOND

ALTAIR LEADER (ALTAIR LEADER) [12]
ANDROMEDA LEADER [367]
AQUARIUS LEADER [11]
ARIES LEADER [3]

ARTEMIS LEADER [24]
ATLANTIC ELM

ATLANTIC LAUREL [10]
ATLAS LEADER

AURIGA LEADER [11]
BERLIAN EKUATOR

BUENA VENTURA
CASSIOPEIA LEADER [64]
CASTOR LEADER [102]
CETUS LEADER [122]
CHALLENGE PRIME [11]
DENEB LEADER

DORADO LEADER [19]
ELEGANT SALUTE [393]
EMERALD HORIZON
FRONTIER DISCOVERY [68]
FRONTIER EXPLORER
FRONTIER EXPLORER
FRONTIER HARVEST
FRONTIER ROSE [42]
FRONTIER SKY [129]
FRONTIER WAVE

FUJI HORIZON

GAS CAPRICORN [17]

GRACE ACACIA

GRACE DAHLIA

GROUSE SUN (GROUSE SUN )
HELIOS LEADER [461]
HERCULES LEADER [67]
HESTIA LEADER [58]

IKIGAI

IRIS LEADER (IRIS LEADER ) [12]
JASMINE LEADER

KEY ACTION (KEY ACTION) [4]
KEY JOURNEY [27]
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KING QUEST (KING QUEST) [25]
LANTANA PLANET

LAUREL PRIME (LAUREL PRIME )
LBC EARTH

LBC GREEN

LEGEND PRESTIGE

LEGEND PROSPERITY [116]
LETO PROVIDENCE [90]

LILAC PROMENADE (LILAC

PROMENADE )

LINDEN PRIDE [55]
LUCINA PROVIDENCE
LUPINUS PLANET

LYRA LEADER [64]
MAGELLAN ENDEAVOUR
MARVEL CRANE [36]
MARVEL FALCON
MERCURY LEADER [16]
MONOCEROS LEADER [6]
NBA MAGRITTE [19]
NBA MILLET [16]

NBA MONET [81]

NBA REMBRANDT [116]
NBA RUBENS

NBA VANDYCK (NBA VAN DYCK) [19]
NBA VERMEER [9]

NYK CLARA

NYK DAEDALUS

NYK DIANA

NYK FUJI [131]

NYK FURANO [32]

NYK JOANNA

NYK LAURA

NYK OCEANUS [1]

NYK REMUS

NYK RIGEL

NYK ROMULUS

NYK VEGA

NYK VENUS

ONE ALTAIR [54]

ONE APUS [286]

ONE AQUILA [61]

ONE BLUE JAY (ONE BLUE JAY) [99]
ONE COLUMBA [121]
ONE CYGNUS (ONE CYGNUS ) [98]
ONE EAGLE

ONE FALCON [53]

ONE GRUS [132]

ONE OWL [1]

ONE STORK [29]

ONE THESEUS [37]

ONE WREN

ORION LEADER [54]
PERTAMINA PRIDE [7]
PERTAMINA PRIME [11]
PHOENIX LEADER [60]
PLEIADES LEADER [135]
PLUMERIA LEADER [294]
POSEIDON LEADER [18]
PROCYON LEADER
RHEA LEADER [193]
SAGA FUJI [221]

SAGA VIKING [86]
SAKURA LEADER [37]
SARA LEADER [29]
SCARLET IBIS

SEYMOUR SUN [2]

TAGA [60]

TAHAROA DESTINY [285]
TAHAROA PROVIDENCE [23]
TAKAMATSU MARU [85]
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TAKAOKA [121]

TAKAROA SUN

TAMBA [63]

TANGGUH BATUR [6]

TANGGUH TOWUTI [8]

TANGO [218]

TANZAWA [319]

TATESHINA [4]

TENJUN [49]

TENKI [11]

TENRYU [15]

TENSHO [29]

TOSA [21]

TOWADA [55]

TOYA [76]

TSUGARU [88]

VENUS LEADER [17]

VIRGO LEADER [14]

WORLD NAVIGATOR [3]

WUGANG INNOVATION

ZEUS LEADER [44]

K&K, (TOWA MARU) [585]
PT HUMOLCO LNG INDONESIA

EKAPUTRA1 [311]

JAWA SATU [140]

LNG AQUARIUS

SURYA AKI

TRIPUTRA [101]
PT HUMOLCO LNG INDONESIA

EKAPUTRA1 [311]

JAWA SATU [140]

LNG AQUARIUS

SURYA AKI

TRIPUTRA [101]
BB RFKEZE

BUL&BA (OSHOROMARU)
BB ARFKEZE

5 LA, (USHIO MARU) <119>
RRBERS

SBREX, (UMITAKA MARU) [275]

FER, (SHINYO MARU) [24]
REARZ

L2, (BOSEI MARU) <1>
BIREARFKEZE

HTUEA (KAGOSHIMA MARU) [33]
BREV/\PKESEER

SFA (AOMORI MARU)
SFEVUSHKESETER

B3 (KAISYO)
BERIVWHETEESEFK

BER, (FUKUSHIMA MARU) [667] <75>
TFTERUBUKESSEER

F#AK, (CHISHIO MARU) [339]
W) RIDBFRFSERR

#8EIK, (SHONAN MARU)
BRI RKESSTER

BLVD (YAIZU)
BB =8KESK

FRIK, (AICHI MARU)
=ERKESEFR

LABED (SHIROCHIDORI)
SPEREEEFIPR

E39%, (TOBA MARU)
REEILEESEFR

HFIEE (MIZUNAGI)
AERSESEFKR

B3, (TANSHU MARU) <7>
BNERERERIiTEEFR

EEX, (WAKATORI MARU)
BRI DEREEFR

IR, (SHOYO MARU)

SRR BIBESEER

TEBEN (TOSAKAIEN MARU)
SHIBMSEEPIER

SHIA (YUGE MARU)
BREEVFHEKESEFK

ZOHR, (EHIME MARU)
BREETIKESEFR

SBRA (KALYU MARU)
BIFRVSIEBFEEFR

R, (SHINYOMARU) [28]
BEIRBRESEKESEIR

TEEESEA (SATSUMASEIUN MARU)
IPHBETLMBKESSEIR

SBFRK, (KAIHO MARU)
BERET

JLEX (HOKUHO MARU) [296]

EMRAL (WAKATAKE MARU) [179] <42>
SHEHBET

SHHAL (MIYAGI MARU) [297]
IKEFT REED

BIEX, (KAIYO MARU) <153>
EIIARBIRAN KERT « BEHE
KESRMEH (R

BIEA (SOYO MARU) <157>
EIIARBIRAN KERTR « HEHE
KEZRARAT HIRSHLSR

b3k, (HOKKO MARU) <177>
EIIARBIFEN KEAR « HEHE
KEZRARAT BES

EER, (WAKATAKA MARU) <373>
HIIARBIFEN KEAR « HEHE
KEERARPN BKTS

{BERX, (SHUNYO MARU)
EIIARBIRAN KERTR « HEHE
KEERMEH (EIE)

BR3¢, (YOKO MARU) <294 >
EIIARBERAN KERS - HEME
IKEERER

KFEX, (TENYO MARU) [33] <143>

HEER, (KOYO MARU) [209]
HIIARBIFEN BEARRARILE

BEX (HAKUHO MARU) [569] <1819>
BB ESHTEE  HAKERRS

JE3ER, (HOKUYO MARU)
HWIFIRIITEUAAN @B TSRS
IKERRABIHEEKERER S

&EH, (KINSEIMARU)
HFFIRIIITEUEA
SREEERM VY — KEKESWHEMN

BHEN, (KAIUNMARU)
SFEKERMEYS—

EFHN, (IWATE MARU) <244>
SHEKERMBES Y5 —

MHOUF (MIYASHIO) <79>
MNBEKEREEZYS—

FRH, (SENSYUU MARU) <110>
WK ER RIS

&LEX (MOGAMI MARU) <30>
BERKEBFHREYY—

L\DOEX, (IWAKI MARU) <168>
TS KEER S

WNESEA, (IBARAKI MARU) <284>
RRENEEKERZYH—

B (KOYO) <174>
RRBE L LBMKERS VY —

/2<73A (TAKUNAN) <33>
)| RKERIMEY S —

1251375 (TACHIBANA)

STOER, (ENOSHIMA MARU) <164>
BHEKERRS

BN (FUKUI MARU)

-20 -

FBRD R K ERLAMIERISPR

E&T%, (SURUGA MARU) <13>
BRISKERRIS

BN, (KAIKO MARU) <116>
=ERKEWR

HIFE (ASAMA)
SR KERRIS

#—BEWA, (TOTTORI MARU) <156>
WOBKEHRREZYY —

PUNVE LY (KAISED) <170>
MERUBMKERSRIIEBEEY S —

&L UFE (TOKUSHIMA) <365>
HBEXEKEREE VS —

FD5 (MATSURA) <134>
REARKEHRAREZYY —

VDL IZ (HINOKUNI) <69>
ROEEMKEHRRIEESEY Y —
IKEHRE

5% (HOYO)
SIEEKERRS

FHOXEA, (MIYAZAKI MARU) <135>

FE=F5EA (NANKAI MARU NO3)
<140>
EERSEKERMBERE VY —

<BU# (KUROSHIO) <413>
MERKESERMEYS—

XE5X, (TONAN MARU) <158>
IRYTTEUAAN BRI EE

ABK, (TAISEI MARU)

BARX, (NIPPON MARU) [39]

BEX (KAIWO MARU) [128]

$RTA, (GINGA MARU) [69]

BEH, (SEIUN MARU)
BLRLT BIEIBRE

Y% (KOYO)

X (TENYO) <31>

¥ (HEIYO) <90>

1B (TAKUYO) <69>

88% (MEIYO) <38>

B3% (SHOYO) <84>

B (KAIYO) <40>
BLRZASER

CUFE (KOJIMA) [221]
K[ET

AN, (RYOFU MARU) [3496] <1710>

BAN, (KEIFU MARU) [3162] <1567>
IhiEais E BEKEA ST HEsD

L1 (SHIRASE) [357]
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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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