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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, once in March and once in
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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Interview with the Captain of SOMA MARU Awarded by the

Minister of Land, Infrastructure, Transport and Tourism of Japan
[RT MIKIRER - 8FE BFIRR
Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

IABEBFRERTINS, HAl - BRBHDDHINDEIEDITTEDLDIEAN, BREl -8
BREIBEDEDLCHICRBLUTNDBICETEDHDIENDIRBERF O TNET . BF MIK
(2014 FEITZEXEREM MBFAL HBR)
"It goes without saying that we have a duty to perform weather observation and
reports, since our ship sails under the Japanese flag. Also we understand that our

weather observation and reports is for ourselves.” said, Captain Koji Unno of SOMA
MARU.
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SOMA MARU, owned by Mitsui O.S.K. Lines,
Ltd. and managed by MOL Ship Management
Co., Ltd., received the Award of the Minister
of Land, Infrastructure, Transport and Tour-
ism of Japan in 2014 for its significant con-
tributions to meteorological services by con-
tinuously reporting ship’s weather observa-
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Fig. 1: Captain Koji Unno of SOMA MARU

tion data to JMA over many years. SOMA
MARU was previously bestowed the Award of
the Director-General of JMA in 2011.

We visited SOMA MARU on 24 July, 2014,
while she was berthed at Port of Soma, and
interviewed Captain Unno and the officers.
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Would you tell us about SO-
MA MARU?

SOMA MARU is a bulk carrier which has been
transporting coal used for thermal power
generation since the ship entered service in
October 1995. The number of crew is 23,
comprising Japanese and Filipinos. The ship
is mainly operated on the route between the
Tohoku region of Japan and the east coast of
Australia. The ship transports coal to ther-
mal power stations in the Tohoku region
from foreign countries and supports the re-
liable supply of electric power.

How do you feel about the
award?

We feel greatly honored. The award may
serve as a stimulus to the diligence of crew.
We expect that the number of weather
observation and reports will increase by the
crew's continuing weather observation and
reports after their moving to other ships.

What do you care about on a
voyage?

We most care about keeping the voyage
safe. We always check weather charts dur-
ing a voyage, because change of weather or
marine phenomenon may affect the safety
and economic factors of a voyage.

What is difficult in making
weather observations?

We feel it is difficult to maintain the uniform
accuracy of observations among observers.

2: RINZRDIBHEMWE
Fig. 2: Captain Unno examining a weather chart
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We supervise young officers by using guides
such as “Guide to Weather Observations for
Ships”.

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

It goes without saying that we have a duty
to perform weather observation and reports,
since our ship sails under the Japanese flag.
Also we understand that performing weather
observation and reports is for ourselves.

Even though weather analysis technology
is advancing, in-situ observation data is still
important. We understand that only
ocean-going ships can provide such obser-
vation data at sea.

The topic “St. Elmo’s Fire™ which Second
Officer Someya experienced on his past
voyage, was discussed in the interview too.
It was very interesting for us since the
phenomenon is rare.

JMA is deeply grateful to Captain Unno
and the officers for kindly accepting our visit
despite their busy schedule, as they had just

prepared for their next voyage.
*) It appears rarely as a form of coronal discharge on the
masts of ships during thunderstorm.
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Fig. 3: Captain Unno and the
officers of SOMA MARU

From the left, Third Officer
Sato, Captain Unno, Chief Officer
Noma, Second Officer Someya
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Ships Awarded for their Contributions to Marine Meteorological
and Oceanographic Observations and Reports

Q[URT MWEKIRIE - BFS BEIRER
Marine Division, Global Environment and Marine Department, Japan Meteorological Agency

2014F68228 (B) ICRKKRFT CRESNTC
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SKEVABRSOETFER (REKR) BIRD
BRAAICX L. BLR@EREXRENRURER
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A ceremony to celebrate the 139" Japan
Meteorological Day was held on 2 June, 2014
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.

(BIZEXRERF) BLIFOBAUBRICATIEM
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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MOL SHIP MANAGEMENT CO., LTD.
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Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to marine meteorological observations and reports

BASHTO=NL A=Y vy TAANOwTAY
Global Ocean Development Inc.

TEET Sz
TEXAS HIGHWAY

ANFBRAMRNSHE
TAIYO NIPPON KISEN CO., LTD.

BETTA
WAKATAKE MARU

EEHRET
Hokkaido Office of Education

(RETRER®)

P ey
AL BIDDA

IA-Z— - T TIVIXI—EFRASH
MOL LNG TRANSPORT CO., LTD.

VIRGINIA BRIDGE

TAS51Y YuINR=IRAY SRASTE
"K" LINE SHIP MANAGEMENT CO., LTD.

¥ RMEROCOEESOMMBOEEL. MiFESH -
HBEDCERICKDEHLUTNWELEEH UL,

The photographs on the cover and in this article are
courtesy of the respective shipping companies and
agencies.
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Awards presented by the Director-General of the Japan Meteorological Agency for
contributions to oceanographic observations and reports

TOSAKAIYO MARU |

SRRKELER S
Kochi-Prefectural _Fisheries Experimental Station

NIEZSEN,
IBARAKI MARU

RKESRE ©
Ibaraki Prefectural Fisheries Experimental Station
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Sea Ice around Hokkaido in Winter 2014

SERT WKIRE - BFE BERRBHRE

Office of Marine Prediction, Marine Division, Global Environment and Marine Department,

Japan Meteorological Agency
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mRLEUE.

In winter 2014, sea ice in the Sea of Okhotsk drifted to coastal waters around
Hokkaido as usual this season, but it melted later than normal. Sea ice flowed out
into the Pacific Ocean and reached around 100 km to the southeast of Cape Erimo

in late April.
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Sea Ice in Winter 2014

Sea ice around Hokkaido is brought by ocean
current and wind from January to April from
northern part of the Sea of Okhotsk or the
east coast of Sakhalin where seawater
freezes. Sea ice formation and its movement
are strongly influenced by air temperature,
wind and seawater temperature. So the time
that sea ice approaches the coast of Hok-
kaido and the sea ice extent varies greatly
from year to year.

In winter 2014, the sea ice extent over the
Sea of Okhotsk was generally less than
normal due to warmer-than-normal condi-
tions in its northern part (Fig. 1), which was
caused by the weak northwesterly wind from
Siberia. However, the sea ice extent over its
southern part was near normal because cold
air frequently flowed into there.

Sea ice drifted to coastal waters around
Hokkaido at near normal time, but melted
later than normal and remained around the
Shiretoko Peninsula until the end of April (Fig.
2).

Sea Ice Drifted to Southeast

of Cape Erimo
Sea ice flows out to the Sea of Japan and the

1
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Pacific Ocean from the Sea of Okhotsk. The
outflow to the Pacific Ocean is observed
between early February and middle April, and
rarely reaches to around Cape Erimo, brought
by ocean current and wind.

Sea ice melted later than normal in spring
2014, since cold air inflow and strong wind
kept the sea surface temperature in south-
east of Hokkaido from rising, especially after
March. The southernmost edge of sea ice
extent reached 100 km the southeast of Cape
Erimo in late April (Fig. 2). It is the first time
on record that sea ice has reached the south
of Cape Erimo in April.

Sea ice acts differently from year to year.
Please take notice of Sea Ice Information

issued by JMA and pay attention sea ice

>’1§7J<@|ZFT_; Sea ice extent 2014

conditions for safety in ship navigation.

1: 2014 FBKEADA R —Y D BOEKEEER

BX
TRV VRIS 2014 FBKEADIEE 5 B EOBKIZEE. £

YD DIRIFEEE (1981 F~2010 FEDF1I)., EEFIFTE
Tl DEHE,
Fig. 1: Time series of sea ice extent in the Sea of

BiRIBERAEBARNETRT,

Okhotsk from November 2013 to June 2014
Red line: sea ice extent at 5-day intervals in winter 2014
Pink line: normal (30-year average from 1981 to 2010)
Shade: range of normal
Blue lines: maximum and minimum sea ice extent.

Shiretoko
Peninsula

".T

*\
®
L L

fescall

Cape Erimo Sea ice
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Fig. 2: Image of sea ice around Hokkaido from
geostationary  meteorological  satellite
“HIMAWARI"” on 20 April, 2014

The southernmost sea ice extent reached the east of

Cape Erimo.
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Arrival of New PMO at Nagoya
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I will support ships’ marine meteorologi-

cal observations and reports!

BOEBERRE BOR F35
PMO at Nagoya, Takahiro Ishihara

2014 F 4 AN oZERAOIREDEE
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FoRBIC KDEAT —H L. R FHRIEES
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TR CEZEUHCUTRDFT, CDEA
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I am Takahiro Ishihara, Port Meteorological
Officer (PMO) of Nagoya Local Meteorological
Office since April 2014. About 8 years ago, I
became assistant PMO at Nagoya Port and
learned the importance of marine meteoro-
logical observation data from vessels navi-
gating worldwide. I had desired to become a
PMO ever since. It is my pleasure to visit
various kinds of ships. Every day is fulfilling
for me. I am grateful to captains and crew for
kindly accepting my visits even when busy at
work with limited time.

Marine meteorological observations and
reports are necessary not only for weather
forecasts but also for analysis of extreme
weather events and climate change. I will
become more familiar with port meteorolog-
ical services to promote safe voyages, and I
look forward to meeting you upon berth at
Nagoya Port. Please feel free to call me
whenever you wish.
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Osaka Regional Headquarters, Japan Meteorological Agency

Participated in “Umi-Festa Kyoto

n
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Osaka Regional Headquarters, Japan Meteorological Agency
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The “Umi (Ocean)-Festa” is held in a Japa-
nese main port city every year to celebrate
the blessings of the oceans and enhance
public awareness of the importance of the
seas. In 2014, many events related to the
sea, such as symposiums and opening to the
public of ships, were held in Maizuru City,
Kyoto prefecture from 19 July to 3 August.

From JMA, the Kyoto Local Meteorological
Office, Osaka Regional Headquarters and Sea
of Japan Center for Marine Research and
Service gave a presentation about oceano-
graphic observations by exhibiting oceano-
graphic instruments and panels, and running
a video. Officers of the Center also gave
public lectures on the blessings and warming
of the Sea of Japan, on 26 July. Every event
was highly successful.

The next “Umi-Festa” will be held in 2015 in
Kumamoto City and neighboring municipali-
ties.

: Ry MRRILDF vy TEZRBUEER () SBFHRAICDOVNTORSBENDRE (B)
Fig. : Signboard made from plastic bottle caps (left), Visitors listening to an explanation of marine
observations (right).
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Comments from Harerun
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Observation of Atmospheric phenomena (Past Weather)

SOIBERRICONTRBNALET GFL
<[ IMsfgREERAELR 12 CSRIZSL),

RAEXRS (ww) TERI DRINEF DU
RIDRSRZ HBAEXRST (WiWo) ) ENNET,
BEXRRIT 0~9 DHFHFSOPNS 2 D%
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[FKWRFSEKR] [CRIDTITVET, Feo MU
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O BEXRIDBRNR E/SDEEISERAITS
[CROTEBZDFT (R,
O REXRIEDMEHENE T IKEEAD
RRIRRZ TSI REICEAL TS DHS
ERUET,
O ZHIDI/SH—DUNRBEE. Wi
W, CEICAURFSELET,
O ZHEIDIRSHN DEHIHBEIE BF
DPREAZNEDZE W;, RICAZTNEDZE
W, ELET, ZI2 L. IREERICTBEXRST
3~9 [CHE T DIRIRENRNEZSICE 0
~2 QV\IND 1 BEDFSETZ W, EW,
DWFIITEIRUET,

BERIDASEICHIZ DT RIDIK
MOEDFRTEILUIEONCEBIT DL
NEETY, ARPBRICKRIDINROZEL
LEIHE. IRERK CTIRIDRIANIEF DU
RIDIRKRZBERK[E L THRUET,

B

Time of observation

PUELE

Period

ERRIBFAD 6 b5
Preceding 6 hours

00, 06, 12, 18 UTC

ERRITRD 3 5

03, 09, 15, 21 UTC Preceding 3 hours

ItV ENDLE
Other

HAISED 1 58
Preceding 1 hour

This article introduces Past Weather (please
see "Guide to Weather Observations for
Ships" for details).

Past Weather (W;W,) describes the
weather, which prevailed before the weather
indicated by Present Weather (ww). In a re-
port of Past Weather, two codes from 0~9 are
selected for W; and W, based on "“Ships’
Weather Code Cards,” and below are some
basic rules.

O The period to be covered by W;W, de-
pends on the time of observation (Table).

O Codes should be selected to describe the
weather in the time interval concerned as
accurately as possible by combining with ww.
O If there is only one applicable code, it
should be selected for both W; and W,.

O If two or more codes are applicable, the
highest figure should be selected for W, and
the second highest for W,. If no phenomena
corresponding to 3~9 are observed during
the entire period, select any one of 0~2 for
both W; and W..

For coding of W;W,, it is important to focus
on when the atmospheric situation changed.
If the atmospheric situation changed within
the period, W;W, should be selected to de-
scribe the phenomena observed before the
beginning of the Present Weather.

T BEXRIDOBHRAR C12DHARE
Table: Period to be covered by Past Weather

*) MNINdal BREFOVYAIY FF+ 505 —-T9T,

Harerun is the mascot of the Japan Meteorological Agency (JMA).
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C DBITIFERREFZIA 09UTC 2D T, :BERTDXTZREAM I 06~09UTC M 3 BT,
The period covered by Past Weather was from 06 to 09UTC because the time of observation was 09UTC in the following
examples.

09 (UTC)

D) S

| | AR RICE (DR RS

— | State of sky on the whole unchanged 1 The time of
= b mm e e ———__--_-2 o0bservation
< WiW, = 42 )( WW = 02—

- ww=02 [FERIEFRT 1 BRIADZDRREICEIEDRNCEEZRLE T, BERI CRCOBPELDEIORIIRERZRBLE T, CDEIT
[X 08 BFEUAIICHITDIREZEBERTE L TRE, W, ELT M4 (58] &2, W, &UT N2 (ZEEZEBLCTCEE 6 UML) ZERULET,
- ww=02 describes that the state of the sky on the whole was unchanged for an hour prior to the time of observation. W;W, describes the
atmospheric phenomena present before the beginning of the phenomena which ww describes. In this case, W; and W, were applicable to the
period before 08UTC, and "4 (Fog)” was selected for W; and “2 (Clouds were covering more than half of the sky throughout the period)” for
Wz.

@

W;W,

Vv

ww = 80

>

=88 <

CBEXKJICHRUCKEENEHEICOHE > THSE. RRIOZIEDBD >EHBEICIE. COBBETHBERIDIZH[MERDEI,
DBITIE. Wy &L Tww=80 THRUEZ L OWICXTMTID 8 (Lw D)) ZEIRLEI, /2. CCCBAURRRSIE 81 BT
RUEE. W, ELTE 8] ZBIRLET,

- If the phenomena described by ww continued throughout the entire period and the atmospheric situation showed no change, W;W; is
applied for the whole period. In this case, "8 (Rain shower)" corresponding with shower described by ww=80 was selected for W;. “8" was
also selected for W, because the only applicable code was “8” in this case.

©) '
L S | K
e WiW,=98 >€ e ——

- ww=17 THRUD MERRISICIEKZHDIRNGE] DRRERE. Lo DMOIEARKERTEELTNET., COBITE L DOMAESIMFID
REZEBERIJELTHRE. Wi LT M9 (B)J & W, &ULT M8 (LD ZEIRLET,

- The situation “Thunder, but no precipitation” described as ww=17 began at the time when shower ended. W; and W, were applicable to the
period before the ending of shower, and “9 (Thunder)” was selected for W; and “8 (Rain shower)” for W, in this case.

ww = 17

@ l
1 ] °
= L——Tz——J v
€| W,;W, = 98 > € ww = 80—

- ww=80 TR 3 L1 SMIF. JENRT LR TZORED [EE/HD) 15 TESERDEN ] ICELTNET., COBFTEENR
TIDMURINIRZZBERRE L TR, 9 (B)I M8 (L DWW KU M4 (FB)] DPNRSHFOAEE 2D (9] & 8) &EFEIRL
F9.

- The situation of rain shower described as ww=80 was changed from “with thunder” to “without thunder” when the thunder ended. W; and
W, were applicable to the period before the ending of thunder, and 9 (Thunder)” and “8 (Rain shower)” which were larger than “4 (Fog)”
were selected in this case.

® L

v

ww = 91

D ><€ IS >

-ww=91 (& IN'H 0. ERRIESRET 1 BRIMARICEDH o (DEREIFICIEEL) ] TEERIR l/'Cl;\?ig'., COEITIE ww=91 [CXTi T D
%D‘%ﬁ%g%uﬁﬁw%ﬁ%’&i@ﬁfﬁt LTHRU. W, ELT M8 (LD &, WL ELT M4 BB ZEIRULET. HIADEDENISER
QY<K

- ww=91 describes the situation “There was thunder within an hour prior to the time of observation (but not at the time of observation) and
there is rain shower”. W; and W, were applicable to the period before the beginning of thunder, and "8 (Rain shower)” was selected for W,
and “4 (Fog)” for W, in this case. Be careful about the difference from case @.

&: BAXRIDORTSDEIRE
V:Lo>5®, KEE.
EURIBF(EX 09UTC, Liv DMEBZBDREISE U, E2EFEHBEZBELC T M ETHDET D,

FL. L IIFZORKIRE DG L CLDHEZER T,

Fig. : Examples of selecting codes for Past Weather
ﬁ: Rain shower, T&: Thunderstorm, =: Fog.

Assuming the time of observation was 09UTC, the intensity of the shower and thunderstorm was light, and
clouds were covering more than the half of the sky throughout the period.
L1 shows the period that the corresponding atmospheric phenomenon was observed.

W1W2 =84

— .52
- '?%O
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JURZRDICRIT SHRE/ \RIL (IPCC)
3 5 RHBIWSSICOULT (ZD 1)

Fifth Assessment Report of

the Intergovernmental Panel on Climate Change (IPCC) Part I

JERT WEKIRE - BFE WEKIRREER

Administration Division, Global Environment and Marine Department,

Japan Meteorological Agency

HERBRICICEET IRIDMBEMD X EHITHRSSN'. 2013 F 9 BH'S 2014 F 4
BENMITRARSNZK UL, HRBEICICEREDIR/RHEL, FLHRICLEEEZSZE
CHTNET, BRNZERERIEXIROLIELBRDIRSSICONT, ZOHMEBZBNTULXT,
The latest assessment report of climate change says that the warming of the
climate system is unequivocal, and changes in climate have caused impacts
around the world. This article summarizes the report which provides the basis of

measures to combat global warming.

IPCC &(i&

2013 F 9 AH'5 2014 F 4 BICHIT T, it
BRIECICEI T DRIDAMBEZED T 8
ERIRZB)CRIT DBUNRE/ \=RIL (IPCC)
5 RHIIRSS DS IFEEI R DRSS N NK
SNFE UL,

IPCC [F. AEERNCRDKURZENDRRE
IBIREZDTR. REFH., XIERICDNT,
B2R), Bifs), AERBEFNERRmN5E
B ETS S CEEZBME LT, RS
SRS (WMO) CEEIRIESTE (UNEP) D
BAHDRIC 1988 FICFRIISNIZHEBTI,

IPCC [FHRPTERESNCHARZE2IEN
(CEHBELTEEHTRY, SEIFZD 508
DR/SEERDFYI, CORSEL. BES
(RZEENHAEHY (UNFCCC) XDREPETEEZIC
HRERSIND. HBKBERCXIERDIZHDBERR
EDHEMBESINTNET, CORIDRE
NI N T, 2007 &(Z IPCC [E/ —A)U
PREZESELF UL,

IPCC ICIF=DDEES=NDO. K
BDBERRNFNIHEZE 1 fFEE=. KU
BCRDRE - 1= - BB \DHETHZEE
2 EEBR. [URZEDEARDHHES 3
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About IPCC

Intergovernmental Panel on Climate Change
(IPCC) has published its Fifth Assessment
Report concerning the latest scientific
knowledge related to global warming from
September 2013 to April 2014.

IPCC was established by the United Na-
tions Environment Programme (UNEP) and
the

(WMO) in 1988 to provide comprehensive

World Meteorological Organization
assessment of scientific, technical and soci-
the
knowledge of climate change, its potential

oeconomic literature on current
impacts, and possible response measures.

The IPCC reports help to inform interna-
tional negotiations and activity on climate
change such as the United Nations Frame-
work Convention on Climate Change and the
Kyoto Protocol. The IPCC was awarded the
Nobel Peace Prize in 2007 for its work on
climate change.

The IPCC is currently organized in three
Working Groups (WGs); WGI deal with "The

Physical Science Basis of Climate Change",

1
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ERBARNBH U CNET ., SEESRICIE
ZNZNODHEOFFIRESEARDLSN
LTNET,

BIRCICIEERE D RBIEZN

FE 1 EESRCEIETRENBHL. K
ROBRBABOEIERUOIRZEHDRRE
CDONTBERRZHNRERRNDSHHZITO)
F U,

2013 F 9 BICAKRSNIEZHREE TS, it
HREECICERDORBEBTNEMHET DE
EBIC, 20 e IERFICERSN TN DR
BILFREDNRIRDEEEREDAETE
DEENZENIZRATH >ZIEMNE
NHTBENERRNSNTNET, BEE. B
BRAGIC ¥ o THBER SR TIBN0 LITERD 90%
MEZIRINL (M D, /BEKEDOEBEKAS
R, BB OEZ0iEKEELED Uit
TNBELTNET (M2), Fe. A[dhD
TERMERFREEMNMENINT DICDONT, BED
B EAEATNDCEERSNE LR,

COXDBIEREFHADERELTEE
TIICIE. REBEOMEREARICHEZDT—4
DEBHARTRTY, BFCDONTIE 150
FUEICHE>THONTERHRDPDM
MICKDBLEIRERAEZDRSETH/ON
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WGII with "Climate Change Impacts, Adap-
tation and Vulnerability" and WGIII with
"Mitigation of Climate Change". Many scien-
tists and experts from around the world
contribute to the activities of these Working
Groups.

Warming of the Climate
System is Unequivocal
WGI presents observed changes, future
projections, and the attribution of climate
change from the viewpoint of physical sci-
ence. JMA has been contributing to its work.
The report published in September 2013
concludes that the warming of the climate
system is unequivocal. It is extremely likely
that human influence has been the dominant
cause of the observed warming since the
mid-20th century. More than 90% of the net
energy increase in the climate system has
been stored in the oceans during the last 40
years (Fig. 1). The surface ocean warmed,
the global mean sea level rose, and the Arctic
summer sea ice extent decreased (Fig. 2).
Furthermore, increased atmospheric CO,
concentration caused ocean acidification.
These conclusions are based on various
long-term observations worldwide. Over 150

1: [YRIYRTLADSBRICEZASNIEREBORFEL

Enargy (£J)

1880 1880
Yamr

2000

200

1971 F2EEE UZ, BERE (0~700m ) [KE] BFEF=E

(700m~BE) [BE]. KT - IKI8 - IKER - JBIK[BANEE]. [Eh[Z
LIl RRULKICEZSNIZREDEL, —RBIREIEZ SN
EHEOAERMEDIRERT, 1002 DITR/ILF—IE. HREAED
SBIERE (0-700m)DKBZEM 0.ICERSEDIAETS T, 2012 5F
DBARDEEEDHN 3 AEDICHLEDXT . [UEVYRXTAICEZS
NEAREDFIEAEDBE OKBERD) [CRIRSNECEA DD
NFET, (IPCCZ 5 RIMMIRSEE 1 FREBRWSSK0D)
Fig. 1: Plot of energy accumulation within distinct components of

Earth’s climate system relative to 1971

Warming in the upper (light blue; above 700 m) and mid-depth
and deep (dark blue; below 700 m) oceans, ice melt (light grey;
glaciers and ice caps, Greenland and Antarctic ice sheet, and Arctic
sea ice), continental (land) warming (orange) and atmospheric
warming (purple). Dot-dashed lines represent uncertainty intervals.
(IPCC Fifth assessment report)
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273N, SEOIREEICERESN. C
DROBEFADERERDT—HEUTH
FASNTWET, [URDEILZTRZDICIE.
SEBEERICHAZHMITNCENEE
T9,

mEB{CDTE

SODNHRSETIF. [URZEDFEN L
BECEHASN TS CENTRSNZ UL,
RSB T, FKEDRILDEKDREEEIC K
D, KERDEDENZIL L TNFKT, I,
By I0ROERENSEETSRINILAT
BDIXEBLDEENN SIZE - SHIIENE
g - MALUTNET, IMOWNEL. BEE
DIEDBRD—EHICRS5SNTNET., 2L
T, 2R, FIED. HKEEDBIRSRRIT
ZICXT L. ABHESOERERISIES TREE
Z2F0TNNELTNET,

S, REIEHNSSIOETTDE. A-BH
SOERBRNDEEEASLRDEHAS
NE9, COUEEEBZIMZDICIFED U
S5RNDTUL&LD, RSTIL, [FROFEID
SURZENRGENDEDFHAHICDNTHRIT L
x99,

years, many voluntary observing ships have

been reporting meteorological conditions
during their voyages. These reports are in-
valuable for climate analysis, and it is im-
portant to sustain such fundamental obser-
vations into the future.

Impact of Climate Change
WGII concludes that substantial

wide-ranging impacts of climate change have

and

been observed. In many regions, changing
precipitation or melting snow and ice are
affecting water resources in terms of quantity
and quality. There have been many species
distribution shifts upward in elevation and
poleward across multiple taxa. Negative im-
pacts of climate change on crop yields have
been more common than positive impacts.
Impacts from climate-related extremes, such
as heat waves, droughts, and floods, reveal
significant vulnerability and exposure of
ecosystems and human systems.

Further warming would cause larger im-
pacts on ecosystems and human systems. In
the next issue, we will introduce future cli-
mate projections and efforts to address cli-

mate change.

=
=

F_Sea-surface temperature: 5 datasets
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2: HRWEURDEICICEET DER
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HREBEKEREZ (D). BRFIIE

EkiifRE (). E=DIBRDEKEE
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3 Sea level: G datasets

Sea level

anomaly (mm)

() DR, BEKEESBAEKIDE
FIBI3 1961~1990 FDIF1I, BODEVET
=5y FDENERT, (IPCC 5 5 R
RESE 1 FRBSIRES LKD)

Fig. 2: Multiple observed indicator of
changing global climate
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[ Summer arclic sea-ice extent: 6 datasels
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Global mean sea surface temperature
(upper panel) and global mean sea level
(middle panel) relative to the 1961-1990
mean, and extent of Arctic summer (Ju-
ly-August-September) average sea ice. Col-
ored lines indicate different data sets. (IPCC

1850 1800 1850

Year

2000 Fifth assessment report)
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WIS SBRRRRY ISRUBOBRTTRRE
ICEAT DBREE I DR{TIRRICDUNT
Receipt of Marine Meteorological Observation Data and
"Reports about On-Board Meteorological Instruments"

[RT HWEKIRE - BT BFRRR

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

2013 FM 1 FRAIC. # 46,000 ;FOMMISHRUH 13,000 BOEFHAEREE

ZNO) 5

RARDSBRNEESTH UL, BENZLETERIC, SBREECBLIR - B

FEARUOBRICCHNDEIS UK BBV LUET,

Japanese voluntary ships transmitted about 46,000 weather reports and 13,000
oceanographic observation reports in 2013. We appreciate your continuous co-
operation in marine meteorological and oceanographic observations and reports.

K REFABROZTIRR

oo DEAl - @ERIE. BROBETS
iR - ZIROERD, HEGEEILDERICHIA
SNDREEERENTI, [IRTCIA
2013 £ 1 ERIC 207 EOMAH 55T
46,178 \BDOAITER 2. 120 EDOMMEN'S
5t 25,465 BT RENAIRZ. K2, 45
EDMAN S5t 12,523 BB FERALERE
SELE LU,

K[ISTADIMK/EIRDBEIRICIE, 1~V
WYY F C(REFRE - 7Y FFREEDH)
ROA U¥IVYy kB (KEFEFE2ZH) D
MAATRETY ., [IRMADI—F 41 ZIE7E
FTDCEICKD, BERIEIMmMICEEINE
Bh, FE. 1V Y FCOBEEBZ
BB L TL\DIMICHNTIZ. TEERRD
INILTY E CICKDEREDRENNLET,

fofpREIOBREFBIC, BRICHFEL
ZIRICIIERAFERZSCA LT[R EAl
ROKJIRTADENZRFENNLUE T, ko
S[EWRIEKY T D)7 (OBSIMA) | &=CTF
FADBEE. MolK[IKEVAIRICRZ T, Al
FRDI 74 )L (immt2.log XX immt5.log)
ZREFULE DRXEDOvE—FT 1 0%
[IRTHMER T DEADHBICANTEE
LCL<EEl), BENEERIKRTIEaB LR

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 also for moni-
toring global warming. In 2013, the Japan
Meteorological Agency (JMA) received 46,178
real-time weather reports from 207 ships,
25,465 reports in the form of logbooks from
120 ships and 12,523 oceanographic obser-

vation reports from 45 ships.

Inmarsat-C via the Pacific/Indian Ocean
Satellite and -B via the Pacific Ocean Satellite
are available to transmit real-time weather
reports to JMA free of charge to ships by
using Code "41." We recommend the use of
Inmarsat-C as preferable.

Besides real-time reports, ships are asked
to mail marine meteorological logbooks to
JMA when they call at a Japanese port. If
software "OBSIMA" is used, it is also possible
to mail the observation data file "immt2.log"
or "immt5.log" in the form of a CD-R or
floppy disk, using a stamped and addressed
envelope provided by JMA. The file may also

1
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9, F/Z. immt2.log X[& immt5.log &5
X = J)LIEHRAMNMT L. I E T E
obsjma@climar.kishou.go.jp [CX{ELT
WZIZEWTEHETI, X—I)LTERBIND
Z0. BEEIIOEBIRDFET,

[[RABDRA N TIRREFC
BIgDWEEL ICDO\T
BRVEEVWCHRBRESLOEMICH
Ry 2D, BF 10 1 BREOSSRS
B TRREERENVEENTNET. C
DRB. BREREDFCERSEOTE
HESICEALTNET. 2014 FORSBIC
DINTRL Bt - BMIMOTHAICLD. 2014
F6 ARBETIC 731 ENDB/EEVVELE
FUE,

B EOBRPTHM UL D, HERS (1
BEIR<) ICEENE LIEMIBIC DN TIE,
ZORRTHREEHELET,

be sent to obsjma@climar.kishou.go.jp
by e-mail. In the latter case, the communi-
cation cost is not covered by JMA.

"Reports about On-Board

Meteorological Instruments”
To make effective use of your observations,
ships are asked to report about their onboard
meteorological instruments as of January 1
each year. As well as observation results,
these reports are shared among the National
Weather Services (NWSs) throughout the
world. In 2014, with your kind cooperation, a
total of 731 reports had been received by the
end of June 2014.

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

03 FICTBERR - BFEAINROERICH D U TV 2RI 2014 F£0) SRS
DIFAZATINREFICEETDHREE ] ZIRE U TCVELREWZHMND—E (BESH - 1#E5I3 6
ISP S

List of ships that sent marine meteorological and/or oceanographic reports in 2013, and/or
submitted "Reports about On-Board Meteorological Instruments" in 2014 (companies or
agencies managing ships as at the end of June 2014)

a0

(=111}

o B (HEX M) [2013 FicAIRRRNIIMMTSREARIC L DB EXSBHRIA] <2013 FiBFBHRE>
Notation
Name of ship (Name written in English) [Number of marine meteorological reports based on weather reports or logbooks
in 2013] <Number of oceanographic reports in 2013 >

nBBERAR PIPINIT 1 wOV ) kAR KEN ZUI

NBX, (ASAHI MARU) [75] F#ER, (SENSHO MARU) BHEERAARL

ATLANTIC TIGER RERA, (TAISETSU MARU) BANSUI [21]

CHITOSE K2R, (TENYOU MARU) NYKLNG ¥w TRR—I XY FiRE#

EL SOL SALE [371] BN —HARA 7)U Y25 (ALIASRA) [131]

FRONTIER JACARANDA BEs, (NISSHO MARU) PV P2y 22 (ALTO ACRUX)

GRANDE SOLARIS gAY 7)U 7"—JU (AL KHOR) [36]

GREAT SUNRISE KEN HOU TFIVIL (ECHIGO MARU)

JP CARETTA KEN KOKU IRILF—TVI1FTYR

KEY HUNTER KEN MEI (ENERGY CONFIDENCE) [107]

KURE MARU KEN REI IRILF-RSAYY

MAIZURU BISHAMON KEN RYU (ENERGY HORIZON) [138]

RISING SUN KEN SEI TILIXRY— Y+l (LNG JAMAL) [36]

SHIN SUMA KEN TEN L —241J7 (GRACE DAHLIA)

SUNRISE SERENITY KEN TOKU [483] YT F 2 JX\wtz—3 (CYGNUS PASSAGE)
KEN YU &7 — ~—F (TANGGUH TOWUTT)
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DT — J\NW—)

(TANGGUH BATUR) [55]

NIT1wD TUSA Y

(PACIFIC ENLIGHTEN) [57]
INYD 1w J—A 2 (PACIFIC NOTUS)
YD1y A-35R

(PACIFIC EURUS) [5]

J)L—2 (BROOG)
TIAh-F—-T)b- TIVIXRI—EEBKIE
Eas

D—FDATEITNHS—

(NORTHWEST SWALLOW) [419]

)L ZXIN—3 (AL ZUBARAH)

7)U E4 (AL BIDDA) [635]

)L DF/\ (AL WAIBAH) [653]

)L DwS5 (AL WAKRAH) [492]

TIRILF=TP RNV

(ENERGY ADVANCE)

IRIF— FET—H—

(ENERGY NAVIGATOR) [261]

IRILF—-D0VFT«7

(ENERGY FRONTIER) [606]

TILIRXRY—"JT XA (LNG VESTA) [534]

SN, (SENSHU MARU) [295]

ENERGY PROGRESS [971]

GRAND MEREYA

LNG EBISU [412]

SUN ARROWS

WAKABA MARU
IA-ZA—=-TI)b: YyvITVR=IAY b
AN

FBEX, (SOMA MARU) [965]

2551, (KUROTAKISAN MARU) [328]

AQUAMARINE ACE

ASTRAL ACE

AUROLA LIGHT [57]

AZUL BRISA

CAMELLIA ACE [136]

CATTELEYA ACE

DALIA

EMERALD ACE

EMINENT ACE [42]

ENERGIA CENTAURUS [386]

IRIS ACE

MARGUERITE ACE

MERIDIAN [408]

MIDNIGHT DREAM [49]

OPERA WHITE [1036]

ORCHID ACE

PEGASUS ACE

PRECIOUS ACE

TARUMAESAN MARU

WARRAMBOO
NG BREBEMASH

RHEHSH, (OGASAWARA MARU)
SBERMRERGARRE

B3%% (HAKUREI)
BRSNS T BEEEEM

EXKB UK, (TOYOFUII MARU)

B UZE (FUJIKD)

FODAB3—E (MARINE ROAD)

F-E LB LA (TOYOFUII MARU NO2)

PR, (YOUSHOU MARU)
MASHITZINIL - Iv/\Y

PN 77— (AMAMI K)

PS> (AMARANTHA)

7JUX1J T (ARMERIA)

T /T (EMDEN)

Z5 P )2 T2 (OKEANOS BLISS)

J0UAY DY (GLORIOSA I)

20—')J—I—2 (GLORY ACE)

47—7 € (CAPE ZENITH)

> /AL (SIMURGH)
R 77— (DONAU K)
JN—3 30wt 2 (VIRGO COLOSSUS)
DT ZwOR 77— (PHOENIX K) [117]
TSIUPNADTA
(BRASILIA HIGHWAY)
JO—5+ 7 (BRODIAEA)
RO TP+ R (HOKUETSU IBIS)
MRARSZANA DA
(BOSPORUS HIGHWAY)
N /1) PI—2 (MAGNOLIA ACE)
=YV (MISHIMA)
O—ULJU IT—2X (LAUREL ACE)
BASHMOLT =TIy v T
KDDI A —¥ v VYD
(KDDI OCEAN LINK)
KDDL /N D+ w DUV
(KDDI PACIFIC LINK)
BASHIO0—/NL =Y vy T+ ROv
TXYV
#H50) (MIRAIL) [985] <661>
KASHEEEE
ALESSANDRO VOLTA
CABO NEGRO II
CHEMWAY ARROW
ELETTRA
MAERSK MAYA
MAERSK MIKAGE
MAERSK MUROTSU
NORD ORGANISER
QUEEN EXPRESS
RICH DUCHESS II
RICH DUKE II
RICH FUTURE
RICH QUEEN II
SUNSHINE EXPRESS
BAst AZN-FILeU Y
E(Z—RUH 2 (SUNNY NAPIER II)
L&DELD (SHOYO)
ZWED F2 (TAIHO MARU)
251375 (TACHIBANA)
ZUVESZ —3 (DYNAWAVE) [20]
3% <N—7 (PRO GRACE) [63]
#H & DT A (MYOKEN)
HBH YN —kAEtt
CHAMPION PROSPERITY [54]
JIN-EI [123]
KAI-EI [47]
KOU-EI [91]
TAIZAN
TAKACHIHO T
TOHSHI
TA24 U9y TIR=I KXY MERATE
F+£5)11 (ISUZUGAWA)
EBJIl (NAGARAGAWA)
AL RAYYAN
BROOKLYN BRIDGE [515]
FOUNTAIN RIVER
FUJIKAWA
GEORGE WASHINGTON BRIDGE [392]
GOLDEN GATE BRIDGE
GRACE RIVER
HAMBURG BRIDGE
HANGZHOU BAY BRIDGE
HANNOVER BRIDGE
HANOI BRIDGE
HELSINKI BRIDGE
HONOLULU BRIDGE
HOUSTON BRIDGE
HUMBER BRIDGE
JAMES RIVER BRIDGE [113]
KUMANOGAWA

-17-
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LIONS GATE BRIDGE
NORDIC RIVER
SAKURAGAWA
SENTOSA RIVER
SETAGAWA
SINGAPORE RIVER
SUMMIT RIVER
TAMAGAWA
TANGGUH FOJA
TANGGUH JAYA
TANGGUH PALUNG
VALENCIA BRIDGE [251]
VERRAZANO BRIDGE [660]
VICTORIA BRIDGE [33]
VIKING RIVER
VIRGINIA BRIDGE [575]
YAMATOGAWA
ZEKREET [110]
BERMEERS
SE=EEA (NANKAI MARU No.3) <270>
=YEAmKEAE
EATS LAULD (SANKO SINCERE)
X BIBEY Yy EYIRARK
B (NICHIHIKO)
BmR, (NICHIYUH MARU)
NICHIOH
SUNNY BRIGHT
SUNNY JOY
X BIRBBY VO —)ASRTE
MABAA (KAIMON MARU)
ES= £ SN, (TOKYO MARU)
it (SHINSEI MARU)
REX, (NEGISHI MARU)
BRIGHT HARMONY
BRIGHT PIONEER
ENEOS BREEZE
ENEOS TOKYO
KIHO
ERSHTEAS
SHINZUI [1]
B ==k s%t
[Z2FAX (NIPPON MARU)
FERBD ) —KARK
BN L& (AKASHIA)
FU\E A (SUISEN)
IFS5A (SUZURAN)
ERAMBKASH
0 #7714V A
(CORONA OPTIMUM)
=Y NAOIA
( NORTHERN HIGHWAY)
E—hRI VUHRARRE
DAMPIER MARU
ETERNAL OCEAN
FIRST EAGLE
FIRST IBIS
KASHIMA MARU
KATSURA
NEW CALEDONIA MARU
SORYU MARU
TOWNSVILLE MARU
TSUKUBA MARU
KFEBRAMRINARE
NWATHHIS [FVD =)
(INDIANA HIGHWAY) [725]
TEST FND =0
(TEXAS HIGHWAY) [756]
ADRIATIC HIGHWAY [138]
AEGEAN HIGHWAY
AFRICAN HIGHWAY
ALBION BAY
AMERICAN HIGHWAY
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ARCADIA HIGHWAY
ARISO [6]

ATHENS HIGHWAY
BALTIC HIGHWAY
BANGKOK HIGHWAY
BISHU HIGHWAY
BRITAIN BAY
CALIFORNIA HIGHWAY
CANADIAN HIGHWAY
CAPE AMANDA

CAPE BRITANNIA
CAPE CELTIC

CAPE NORMANDY
CAPE TOWN HIGHWAY
CARIBBEAN HIGHWAY
CENTURY HIGHWAY No.2
CHESAPEAKE HIGHWAY
CHUBU MARU

CIELO DI TOKYO
CLIFTON BAY
COLORADO HIGHWAY
CONTINENTAL HIGHWAY
CORONA DYNAMIC
CORONA EMBLEM
CORONA FRONTIER
CORONA GARLAND
CORONA HORIZON
CORONA INFINITY
CORONA JOYFUL
CORONA KINGDOM
CORONA QUEEN
CORONA SPLENDOR
DALIAN HIGHWAY
DELHI HIGHWAY
DEVON BAY

DIAMOND HIGHWAY
DOVER HIGHWAY
DURBAN HIGHWAY
DYNAGREEN

EASTERN HIGHWAY
EDEN MARU
EUPHRATES HIGHWAY
EURASIAN HIGHWAY
EUROPEAN HIGHWAY
FOREST SYMPHONY [183]
GEORGIA HIGHWAY
GLOBULUS
GUANGZHOU HIGHWAY
HERCULES HIGHWAY
JP GUNJO

KENTUCKY HIGHWAY
KINKO MARU

LONDON HIGHWAY [805]
MAIZURU BENTEN
MAKASSAR HIGHWAY
MALACCA HIGHWAY
MICHIGAN HIGHWAY
NIPPON HIGHWAY
OCEAN HIGHWAY
OLYMPIAN HIGHWAY
OPAL STREAM
OREGON HIGHWAY
PACIFIC HIGHWAY
SEVEN SEAS HIGHWAY
SHANGHAI HIGHWAY
SIERRA NEVADA HIGHWAY
SOUTHERN HIGHWAY
SUIREI MARU

TIANJIN HIGHWAY
TRITON HIGHWAY
UNIVERSAL GLORIA
WESTERN HIGHWAY

FHEB%RET

NIKKEI DRAGON [15]

NIKKEI PHOENIX [104]

NIKKEI SIRIUS [270]

NIKKEI VERDE [391]

ZEN-NOH GRAIN PEGASUS [735]
REBEMASHT

ASIAN GYRO

CAPE APRICOT

CAPE GENESIS

CAPE MATHILDE

KEY EVOLUTION

LEO ADVANCE

LEO AUTHORITY

LEO FELICITY

LEO OSAKA

LEO PERDANA

MEDI GENOVA

MOL PARAMOUNT

MOL SOLUTION

0OOCL OAKLAND

ROYAL ACCORD

ROYAL CHORALE

ROYAL EPIC

SEROJA LIMA

THREE SASKIAS
~3TIBERARRE

DELPHINUS

FUJITRANS WORLD

NEW CENTURY 1

NEW CENTURY 2

PYXIS

TOCHO [17]

TRANS FUTURE 1

TRANS FUTURE 2

TRANS FUTURE 3

TRANS FUTURE 5 [223]

TRANS FUTURE 6

TRANS FUTURE 7 [160]

TRANS FUTURE 8

TRANS FUTURE 10

TRANS FUTURE 11

TRANS PACIFIC 5
BESAKNARE

EURO SPIRIT

JUPITER SPIRIT

UNITED SPIRIT

WORLD SPIRIT [179]
BARBFSERASH

MK D (KAIYO)

PN (KAIRED)

7ZDULZE (NATSUSHIMA) [81]

KTIN (YOKOSUKA) [94]

2iEA, (SHINSEIMARU)
BAEHRERARARRT

BEFEA, (KAIHATSU MARU)
BADIL—XBMsAE

[FUSn>< UUVET (PACIFIC VENUS)
BAYILT P — IMARRKPITZIE

iFERL (KOYO MARU)
BAVY RL - DI SRS

H5EwD (CHIKYU)
B REH

TYFaU-U—-5-3

(CENTURY LEADER No.3) [23]

=I5, (SANSHU MARU) [449]

%, (SHINCHI MARU) [311]

ALIRAL (SHIN SAPPORO MARU) [108]

ASTERIA LEADER

DELPHINUS LEADER

JP AZURE

KAMO

- 18-

KEY LIGHT
NOBLE SALUTE
NYK DEMETER [229]
SAGE SAGITTARIUS
SEKIYO
SHIN SANYO MARU
TATSUKI MARU
BrEREMAsT
[F< 127 (HAKUTAKA)
BKBEMASH
ATLANTIC HIGHWAY [620]
ATLAS HIGHWAY
AZUL CIELO
AZUL FORTUNA
BALTIMORE HIGHWAY
BLUE RIDGE HIGHWAY
DOLCE
FRONTIER ANGEL
FURNESS VICTORIA
PEGASUS HIGHWAY
ROCKIES HIGHWAY
=ZINOEERIART
AM CONTRECOEUR
AOM ELENA
AOM SOPHIE
APOLLON LEADER
DAIO AUSTRAL
FORESTAL PACIFICO
FOREST KISHU
KING COAL
KING MILO
NORD LUNA
PALMA BULKER
SANTA ADRIANA
SANTA BARBARA
SANTA CRUZ
SANTA GRACIELA
SANTA LUCIA
SANTA PAULA
SANTA ROSALIA
SINCERE PISCES
B )L— GRS RE
FES 11 (ASUKA II)
LA YIR=N S+ AARRE
EASTERN ASIA
FOREST TRADER
GLOBAL DAWN
GLOBAL ENDEAVOR
GLOBAL FORWARDER
GLOBAL GARLAND
GLOBAL GOLD
GLOBAL HEART
GLOBAL INNOVATOR
GLOBAL MERMAID
GLOBAL PASSION
GLOBAL SAIKAI
GLOBAL SERENITY
GLOBAL SPLENDOUR [308]
GLOBAL WISDOM
ISLAND SPIRIT
LAS TORTOLAS
LEO FOREST
LODESTAR PRINCESS
ORIENTE CHALLENGER
ORIENTE CREST
ORIENTE SHINE
ORIENTE SKY
ORIENTE VICTORIA
=)L BV kAR
ANDROMEDA SPIRIT
DOUBLE HARMONY
GLORIOUS FUJI



HARUKA

LEO SPIRIT

LIWA

LOWLANDS BREEZE
LUNA SPIRIT
MEDI IMABARI
MORNING CARA
OCEAN HOPE
OCEAN TOMO
PLEIADES SPIRIT
SAIKO

STAR OF SAWARA

HUMOLCO TRANS INC.
1) YWYV (SURYA SATSUMA)
DWIPUTRA [12]
EKAPUTRA [11]

SURYA AKI [143]

MOL TANKSHIP MANAGEMENT ASIA Pte.LTD
ALTAIR TRADER
AQUAMARINE PROGRESS
ASIAN PROGRESS II
ASIAN PROGRESS III
CHOKAISAN
DUQM
FALCON EXPRESS
GAS ORIENTAL
GASSAN
GREAT TRIBUNE
HAIMA
HAKKAISAN
HAKUSAN
HORAISAN
IWATESAN
JA SUNSHINE
KAMINESAN
KASAGISAN
KASHIMASAN
KAZUSA
LIBRA TRADER
MITAKE
M STAR
MUSANAH
OCEAN ORCHID
OMEGA TRADER
ORIENTAL JADE
OTOWASAN
PEARL EXPRESS
PERSEUS TRADER
PHOENIX DREAM
PHOENIX VANGUARD
RAYSUT
REIMEI
ROKKOSAN
SELENE TRADER
SHIZUKISAN
SKYSAN
VEGA TRADER
WALNUT EXPRESS
YAKUMOSAN
YAYOI EXPRESS
YUFUSAN

NYK LNG Shipmanagement UK Ltd
ABDANRL—ED—F

(LNG DREAM) [150]
ZBDZHBLU—IEBN (LNG BARKA)

NYK Ship Management Pte. Ltd.
ACX DIAMOND [44]
ACX MARGUERITE [129]
ALTAIR LEADER [292]
AMAZING SALUTE
ANDROMEDA LEADER [390]
ANTARES LEADER [59]

AQUARIUS LEADER [123]
ARIES LEADER
ATLANTIC ELM [145]
ATLANTIC INNOVATOR [88]
ATLANTIC LAUREL [30]
ATLAS LEADER [79]
AURIGA LEADER [18]
BRIGHT PACIFIC
CEPHEUS LEADER [198]
CHALLENGE PARAGON [27]
CHALLENGE PEAK
CHALLENGE PEGASUS
CHALLENGE PHOENIX
CHALLENGE POINT
CHALLENGE POLARIS [33]
CHALLENGE PRELUDE [1]
CHALLENGE PREMIER [30]
CHALLENGE PROSPECT [10]
DORADO LEADER [90]
ELEGANT SALUTE [294]
EQUULEUS LEADER [18]
FRONTIER DISCOVERY
FRONTIER EXPLORER
FRONTIER HARVEST
FRONTIER ROSE [49]
FRONTIER SKY [229]
FRONTIER WAVE

FUJI HORIZON

GAIA PEGASUS

GAS ARIES [54]

GAS CAPRICORN [30]
GAS DIANA

GAS TAURUS [29]
GLOBAL TOMORROW [67]
GLOBAL VISION
HARAMACHI MARU [415]
HELJIN [55]

HELIOS LEADER [6]
HERCULES LEADER [55]
HESTIA LEADER [226]
HOJIN [41]

IBI

IKI [64]

IMARI [32]

INUYAMA

ISE [1]

IWAMI [56]

IYO [81]

JINGU [69]

KADJIN

KEY ACTION [59]

KEY JOURNEY

KOHZAN MARU I [4]
KORYU [3]

LBC EARTH

LBC GREEN

LETO PROVIDENCE [2]
LINDEN PRIDE [9]

LNG SWIFT [95]

LYRA LEADER

MAGELLAN ENDEAVOUR
MG SHIPPING [144]

NBA MAGRITTE

NBA MILLET

NBA MONET

NBA REMBRANDT

NBA RUBENS

NBA VERMEER [28]

NEW NADA

NIPPON [234]

NYK ADONIS [135]

NYK ALTAIR [157]
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NYK APHRODITE [238]
NYK APOLLO [60]
NYK AQUARIUS [73]
NYK ARGUS

NYK ATLAS [227]
NYK CLARA

NYK DAEDALUS [57]
NYK DELPHINUS [172]
NYK DENEB [31]
NYK DIANA [186]
NYK FUJI [88]

NYK FURANO [59]
NYK JOANNA [1]
NYK LAURA [46]

NYK LEO [117]

NYK LODESTAR

NYK LYRA [25]

NYK MARIA [132]
NYK OCEANUS [33]
NYK ORION [163]
NYK ORPHEUS [48]
NYK PEGASUS

NYK PHOENIX [73]
NYK REMUS [106]
NYK RIGEL [391]
NYK ROMULUS [131]
NYK TERRA [211]
NYK THEMIS [136]
NYK THESEUS [85]
NYK VEGA [151]

NYK VENUS [101]
NYK VIRGO [9]
OCEAN CERES

ONGA [97]

ONOE [10]

ORIHIME [369]
OWARI MARU [18]
PACIFIC INNOVATOR
PACIFIC RAINBOW [298]
PACIFIC VEGA [62]
PHOENIX LEADER
PLEIADES LEADER [56]
POSEIDON LEADER [90]
RHEA LEADER [213]
RIGEL LEADER [144]
SANUKI

SCARLET IBIS

SHIN HEIRYU [240]
SHIN NICHIHO [77]
SHIN ONOE [14]
SOSHANGANA

TAGA [164]
TAHAROA DESTINY [548]
TAKAHASHI [28]
TAKAMATSU MARU [2]
TAKAMINE [26]
TAKAOKA [56]
TAKASAKI [61]
TAKASUZU [17]
TAMBA

TANGO [100]
TATEYAMA [201]
TENJUN [33]

TENKI [132]

TENYO

TOBA [46]

TOKITSU MARU
TOSA [231]
TOWADA [59]

TOYO [49]

TSUGARU [26]
TSURUGA [62]
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TSURUMI [407]

TSURUSAKI [367]

VIRGO LEADER [275]

WORLD NAVIGATOR

WUGANG INNOVATION [216]

ZEUS LEADER [899]
TNKC ROHQ

£ (TOYOKUNI)

AMAPOLA

CAPE ACACIA

CAPE ALLIANCE

CAPE ASTER

CAPE COSMOS [3]

CAPE ENTERPRISE

CAPE FLORA

CAPE JASMINE

CAPE MAGNOLIA

CAPE ORCHID

CAPE RELIANCE

CAPE ROSA

CAPE SAKURA

CAPE SAMPAGITA

CAPE SASANQUA

CAPE SOPHIA

CAPE TSUBAKI [15]

CAPE VANGUARD

CAPE VERDE

CAPE YAMABUKI

DHUN

GRANDE PROGRESSO

JSW SALEM

LEDA

PEARL RIVER BRIDGE

RIGEL

SANGEET

SARGAM

SCARLET CARDINAL

SERENATA [32]

THALASSA

VIJAYANAGAR
BB RFEIKEZED

BL&LBA (OSHORO MARU) [46]

5 UHH, (USHIO MARU) <785>
RRBFARZ

SMBIERX, (UMITAKA MARU) [514]

BERL (SHINYO MARU) [213]

SMEH, (SEIYO MARU)
REAFEEPEL

L2, (BOSEI MARU) [108]
=ERFEMERFE

KA, (SEISUI MARU)
RIBRFKEFE

FI5H, (NAGASAKI MARU)

EB¥EX, (KAKUYO MARU)
EEIR B AFIKESY

M UEA (KAGOSHIMA MARU) [68]

2%, (NANSEI MARU)
BREV/ \PKESEER

SFA (AOMORI MARU)
ESFEVEHKESERN

DHI A (RIASU MARU)
BEEVDETEESEHHK

88X, (FUKUSHIMA MARU) [911] <103>
TFEEUBUKEEEER

Fighk, (CHISHIO MARU) [399]
RRBUASBIERSEFR

KEH, (OSHIMA MARU) [206]
WE)RIDEER P S EHIR

#8RIX, (SHONAN MARU) [315]
FREIIEESEHR

R, (KAIYOU MARU)

SEEIEEBPIR

E8A (WAKASHIO MARU) <6>
BHE/IEKESSEER

ZEEER (UNRYU MARU) [254]
BRI MERKESSEIR

DLVD (YAIZU) <38>
BRI =BKESK

FRIK, (AICHI MARU) <11>
=BERIKESEFR

LB5BED (SHIROCHIDORI) <14>
BWEIEEBPIER

£33, (TOBA MARU)
REBILEESERR

HIIRE (MIZUNAGI)
OERVSESEHR

BINX, (TANSHU MARU)
BNEIEBHERITEEFR

EEX (WAKATORI MARU)
BRI DERZEEFR

F)II%, (KAGAWA MARU)
BIEEVFHEKESFIR

ZUHR, (EHIME MARU)
SHIBMSEEPIER

SHIA, (YUGE MARU)
SNV SIBESEER

THEBEN (TOSAKAIEN MARU)
BEEIIKESEFFR

BRA, (KAIYU MARU)
RARTBESEFR

BEAK, (KUMAMOTO MARU)
RDBIER BEEFREERER

FHADA (SHIN OITA MARU)
SEEVSEEEERR

EFEX, (SHINYOMARU)
BEIRB SV FEIREIKESERNR

[EEEBEN

(SATSUMASEIUN MARU) <14>

BRILMRKESSEIR

SBFRA, 5t (KAIHO MARU V) <13>
IBERET

JEEX (HOKUHO MARU) [621] <77>

17, (WAKATAKE MARU) [258] <44>
SHEHET

=K, (MIYAGI MARU) [462] <213>
SREHNET

38R, (SHINKAI MARU)
WIITTECEA SBIFH RS

BEX (HAKUHO MARU) [838] <2832>
IKET REED

BBIEN, (SHOYO MARU) <331>

BEIEN, (KAIYO MARU) <334>
IKERT NNREERESE

BFA (SHIRAHAGI MARU)

BEEX, (HAKUOU MARU)

IRYIITEUAAN KERSHRRYSY— tiBE

XOKEWZPR
JE¥30, (HOKKO MARU) <88>

IRITBCEA KERSHREY Y — RIEK

IKEERRIRPR
K, (WAKATAKA MARU) <403>

IRIITEUEAN KERSHREY Y — ik

ERIRER
CIZHA (KOTAKA MARU)
BEREX, (SOYO MARU) <210>

IRYIITEUEAN KERSHALYY— BRE

XIKEHZFA
HTFIFR, (MIZUHO MARU) <185>

IRYIITEUEAN KERSHA LYY — BiRK

EEIRAPA
BIER, (SHUNYO MARU) <66>
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JRTIITECEAN KERSHREY Y — fmBX
IKEERRFRRR

PS3¢X (YOKO MARU) <444>
JRTIITECEN KERER

KIEX, (TENYO MARU) [158]

HEAL (KOYO-MARU) [230] <55>
BEIIMSHIEE  SIRRKELERS

JERAL (HOKUSHINMARU)
HWIFRIIITBIEAN BREEERMEYS—
IKEMSRZPN

B8R, (KAIUN MARU) <29>
SFRKERMEZYY—

EFA, (IWATE MARU) <405>
SHEKERMMEEYS —

AL (TAKUYO MARU) <145>
IR KEHER S

U\ESER (IBARAKI MARU) <226>

EED (TOKIWA) <169>
RRVE L LBMKERSEZYY—

#HOT (MIYAKO) <5>
1R | RKERM Y5 —

1251375 (TACHIBANA)

SIDER (ENOSHIMA MARU) <448>
BHEKERRS

BFA (FUKUL MARU) <149>
BERDRIK E LM SRR

E&TR, (SURUGA MARU) <51>
BRNSKEER IS

$BER, (KAIKO MARU) <139>
=B RKENRR

HEFE (ASAMA)
AR KERER S

ZD<LIZ (KINOKUNI) <378>
BEBRUBMKERESRIIZEEY S —

EL UFE (TOKUSHIMA) <481>
SRS KERERIS

THEBEN (TOSAKALYO MARU) <431>
ROBRMKEHRRIEEEY S —

£3¥ (HOYO) <111>
ERSRKERMPERE LYY —

<BU#H (KUROSHIO) <105>
WITBUEA FEalliERR

SBER (KAIWO MARU) [707]

SRIAL (GINGA MARU) [159]
BLHRLT BB RE

X (TENYO)

5E (TAKUYO) <29>

BESE (MELYO) <246>

B (SHOYO) <282>

SBIE (KAIYO) <122>
BB LIRTY

#D55 (MIURA)
BLIRGRER

T L& (KOJIMA) [195]
[T

AR, (RYOFU MARU) [4463] <685>

@A, (KEIFU MARU) [4592] <681>
fhE&iE E BEREaEE I HER S

LBt (SHIRASE) [366]
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+As explained in this issue, the Fifth Assessment Report by IPCC concludes
that the warming of the climate system is unequivocal. The warming of the
climate system is a serious problem. And for its monitoring and future
projections, marine meteorological and oceanographic observations and
reports are necessary, because the ocean covers 70% of the earth.

+JMA commends ships that contribute to marine meteorological and
oceanographic observations and reports. JMA is grateful to all the ships and
people participating, and we look forward to your continued cooperation.
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Marine Division, Global Environment and Marine Department
Japan Meteorological Agency
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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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