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This bulletin aims to promote useful marine weather observation/report
material and familiarize readers with the weather and marine information
provided by JMA. The publication mainly covers the topics of mariners,
marine weather observations, recent announcements on 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 readers. Thank you for your continued support.

This bulletin is also available at

http://marine.kishou.go.jp/en/fune-en.html.
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Summary of Tropical Cyclone Activity in 2010

[EFTFHRBFHREALFERA TS —

National Typhoon Center, Forecast Division,

Forecast Department, Japan Meteorological Agency

DAEBDZSBIBARATFEMITID
flofBlCE 0T BRISRTGIERINEERIR
KTI., BRICDOVNTDIERZRD, NEH
IEICERYITTVEELTZYH, 2010 FDER
V=XV OMBZERBTUET,

2010 F0ERY—-XV

AR FERRIUBEYFIBT 2010 FICHE
4 UIZBRIZ 14 @TER). #MetEaeom 1951
FURFETRDEBRDFUZ GERDERDECHR
(1998 T 16 &), BERDFEEIIFZEZBEL
T3 (1), 11~12 BICEREHZH S
JZDIE 1951 FUFETHHTTI, MBI
B3&E, JrUEVORGELE (b 20
MrEE. R#E 120 EMER) TREITDIERN'S
@ (EEE 16.1 &) CBII>THELERD

Understanding Tropical cyclones (TCs) is
vital for mariners in the western North Pacific
and the knowledge provide the best first line
of defense against the related dangers. This
article summarizes the 2010 typhoon season.

2010 Typhoon Season

Over the western North Pacific and the
South China Sea, 14 named TCs formed in
2010 (see Table). This was the lowest
number since 1951, breaking the previous
record-low of 16 in 1998. TC activity was
generally weak throughout the year (see Fig.
1), and no TCs formed during November and
December for the first time since 1951. Only
five TCs formed south of 20°N and east of

Tropical Cyclone Duration | Peak intensity
BE =R | =B

(EIFFAZ2ERF) : Central pressure rMax Winds

. HDRE | RKERE

UTC Date Month UTC Date Month ! (hPa) I (kt)

TS  Omais (1001) ! 12 24 Mar 00 26 Mar ' 998! 35
TY Conson  (1002) | 00 12 Jul 00 18 Jul : 970: 70
TY Chanthu  (1003) | 12 19 Jul 06 23 Jul 970, 70
STS Dianmu (1004) | 12 08 Aug 18 12 Aug | 985, 50
TS  Mindulle (1005) | 00 23 Aug 00 25 Aug | 985 45
STS Lionrock (1006) | 18 28 Aug 06 02 Sep | 985] 50
TY Kompasu (1007) | 18 29 Aug 18 02 Sep | 960! 80
TS Namtheun (1008) ! 12 30 Aug 06 31 Aug ! 996! 35
STS Malou (1009) | 00 04 Sep 03 08 Sep ' 992! 50
STS Meranti (1010) | 18 08 Sep 12 10 Sep : 985: 55
TY Fanapi (1011) { 12 15 Sep 18 20 Sep | 930, 95
TY Malakas (1012) ; 00 22 Sep 12 25 Sep | 945, 85
TY Megi (1013) | 12 13 Oct 18 23 Oct | 885, 125
TY Chaba (1014) | 18 24 Oct 18 30 Oct | 9301 95

FK: 2010 FNER—E. TS, STS, TY [, ERANDEREIDES (RARZE 34 /v FUE 48 /
v bR, 48 /v RME 64 Jw bR, 64 Jw RME) ERT.

Table: Named tropical cyclones in 2010. TS (tropical storm), STS (severe tropical
storm) and TY (typhoon) indicate tropical cyclone peak intensities with maximum
winds reaching 34 kt to 47 kt, 48 kt to 63 kt and 64 kt or more, respectively.
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12 7~9 BgICMNITEAMETAEES
K[UIEDBDDEND D2, REEEEINE
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R 4 S, BHRICEELLZERS 9 SIE
AELFSREDEDEZ L DRDIC.RY T
BEINE. BABZRELIUIZ. MEAD
EREE 1951 FUFEHMHTTI,

number

120°E, where convective activity was
suppressed due to enhanced high pressure
of TC
formations of 30-year average from 1971 to
2000 is 16.1 (see Fig. 2).

Seven TCs approached Japan and two

over the Pacific. The number

made landfall (both figures are lower than
the averages of 10.8 approaches and 2.6
landfalls). From July to mid-September
when most of the TCs in 2010 formed,
enhanced high pressure was found around
Japan. Only two TCs approached the Izu
and Ogasawara islands while 30-year
average is 5.0. Along the edge of the
enhanced high-pressure area found around
Japan, TC Dianmu (1004) moved northward
over the East China Sea before making
landfall on Akita Prefecture, and TC Malou
(1009) moved eastward over the Sea of

Japan before hitting Fukui Prefecture. These
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Fig. 1: Monthly numbers of tropical cyclone formations in 2010. The red-bar chart and
blue-line graph show monthly numbers of formations in 2010 and their 30-year
averages from 1971 to 2000, respectively.
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were the first TC landfalls in the two
prefectures since 1951.

Typhoon Information Issued
by JMA

The Japan Meteorological Agency (JMA)
provides information on TCs in many forms

ZRAITDELORRELVLUET, including safetyNET, NAVTEX, radio facsimile
(JMH), radio, TV and Internet. To support
safe navigation and prompt evacuation or
avoidance in the event of severe weather
conditions, please be sure to use the most
recent information from JMA.

60N
sond 0T -
40N
30N
20N o\ e e
10N -; - -------
RN AR : .
pgl 2\ B& ; %‘yé . : : e
100E 110E 120E 130E 140E 150E 160E 170E 180

2: 2010 FOERZEBN. WFIIERBSETI. ThORIBRICEEUZERSE 4 SEF 9
SZamYd. wORIILIE 20 EUE, RiE 120 EMROBEERT .

Fig. 2: Tracks of all tropical cyclones in 2010. The figures represent the last two digits of
TC identification numbers. The red lines show the tracks of Dianmu (1004) and
Malou (1009), which made landfall on Japan. The green frame shows the area

south of 20°N and east of 120°E.
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The Tsunami of Feb. 27, 2010,

HRICKDRR

Caused by an Earthquake off the Coast of Central Chile

JET MWIKRE - OBFE BEIRBERE

Office of Marine Prediction, Global Environment and Marine Department,

Japan Meteorological Agency

2010 F 2 B 27 BICEXF U PENCFETHRE UITHRICKOBEOEE L. BASZIHT
ERERRLE UZ, AYEFRAITIE 50cm ZiBZDRREHALCECADDBD. EFK.
SR, SR, BRSKDOETIE 1m ZB2EREHA LI UL,

An earthquake off the coast of central Chile in South America generated a tsunami
on Feb. 27, 2010. The tsunami was observed with a height exceeding 50 cm along
several areas of the Pacific coast of Japan, and heights of greater than 1 m were
recorded in coastal parts of Iwate, Miyagi, Kochi and Kagoshima prefectures.

BATERRICKDIBSHREE
2010 F 2 B 27 B 15 85 34 D(BAER).
FUPEEFETCY I ZF a1 — R 8.8 DitEN
RELFIUL, COMEBICKDFEEURLER
EFPEBFECARESBRBSEELSUIEZ
ft, BADIBFEICBELZE L. KEFEBFETIE.

FRICKDEZEDBEID 1Im UESLZD,
RIKDTEIKDIFE DTN BIEICHHE D58V VR
NT. DT IREDREMRICEZSHED
HELF U,

HWEOERBH. BROSF1ED

BRICELE

HWEREE. [BRT CRIBEBICBANDZE
BOHEEGRBEITDEEEIC, AEFDOEE
TEHRISNZTRRDBIHRZNK LT, 28 B
09 65 33 DICILBBH SIPHEICH T TDAE
SEOFRZRINIRRER. BRIRRETRR
LZE U,
BEIE, BORNEERIGNDUEEBEND
D, KIEFEDEIIKEER 4,000m TIEEHREY
700km DY T v MEICILEIT 23RS T
EHVET, MERENSK 21 BFRIED 28
B 12 6% 43 . BIROMmELN 2,000km [Zd
SHRRCERESNEIERERSTH. B
AKTOREDE 1K (+11cm) Eéﬁiﬂu L
Uiz, ZD36DED13FT19D. H1RE
REMIEX BB [CEE (—8cm), &

Tsunami Damage in Japan

A Mw 8.8 earthquake struck off the coast
of central Chile at 15:34 on Feb. 27, 2010
(JST). The tsunami it generated severely
damaged coastal areas of central Chile and
reached as far as the coast of Japan. Sea
levels in some areas along the Pacific coast of
Japan were 1 m or more higher than usual,
and some areas were not only flooded but
also sustained serious damage to fishing
facilities such as fish farms due to the strong
currents accompanied by the tsunami.

Arrival of the Tsunami’s First
Wave in Japan the Day After
the Earthquake

Immediately after the earthquake, the
Japan  Meteorological Agency  (JMA)
investigated the potential effects of the
tsunami on Japan. JMA issued a Tsunami
Warning and a Tsunami Advisory mainly for
areas along the Pacific coast of Japan from
Hokkaido to Okinawa at 09:33 on Feb. 28
considering tsunami observation information
from various countries in the Pacific Ocean.
The deeper the ocean is, the faster a tsunami
propagates. It will move at almost the same
speed as a jet plane (about 700 km per hour)
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in the Pacific Ocean, which has an average
depth of 4,000 m. A hydraulic pressure sensor
located at Minamitorishima (Marcus Island)
about 2,000 km southeast of Japan’s Kanto
region recorded the first wave of the tsunami
(+11 cm) at 12:43 on Feb. 28, about 21 hours
after the earthquake struck. Thirty-six minutes
later at 13:19, the first wave arrived at Hanasaki
in Hokkaido Prefecture’s Nemuro area (-8 cm)
before moving on to Tohoku, Kanto, Tokai,
Kinki, Shikoku, Kyushu, the Nansei Islands and
other places, which all recorded the first wave in
succession.

Repeated Tsunami Waves

Table shows tsunami data collected at tide
stations and indicates a maximum tsunami
height exceeding 70 cm. Figure shows some of

55 1 %% Observed First Wave BRAK Maximum Wave
MR B ZEBE BUISIE =TS HIZBE =S
— S— Tide Gauge Arrival Date & Time (JST) Initial Motion Height Date & Time (JST) Height
g%iaa}lf;a(r?oﬁy?lzochi Prefecture) 28th 15:44 iﬁisl; 40cm 28th 19:42 128 cm
FEx (= =]
ﬁ?irbgra*ﬁ;ﬁa)te Prefecture) o - o Al 7O 1A il
e =
{f:r?d;*H;rEb’?*%lz/liyagi S 28th 14:38 gFlj 14 cm 28th 20:52 106 cm
= 8 =]
gl;?;ﬁfHa(rﬁbr:%Kt;oshima Prefecture) =iy 250 fislg 36 cm A Bk 103 cm
Liﬁzﬁgz:fﬁffﬁ)mokkai - 28th 13:19 i'j 8cm 28th 18:23 92 m
s BaIE]
*Ktﬁgjﬁi%kf:hi;{:%::gor* (Ibaraki Prefecture) Aok ﬁsl; 29 cm AR 89 cm
153 = =
iﬁﬁgiho( T:?jiﬁl:iys;rbor (Wakayama Prefecture) CAIUTRERD iﬁisl; 14 cm ALY 89 cm
I=] =]
'{'\a’: hir(fhgtzgmon Prefecture) 28th 14:26 Esl; 17 cm 28th 17:44 84 cm
N == 3 Ve
faﬁaa?;ijcﬁ%;it(jgf%;rbor* (Hokkaido) i Les fislg 5 e i Lgss Solch
=S
Eﬁfgiﬂérﬁ%gﬁ (Miyagi Prefecture) AR ?F,Zla—lgr 8cm A 78cm
zifﬁ;:* ((fu%u%h)ima Prefecture) 28th 14:12 ?I,:la? 11 cm 28th 23:23 75 cm
= P
ﬁiyaakc()?li:e) Prefgcture) 28th 14:08 fislg 8 cm 28th 18:25 74 cm
:/v\vg(fl::ig;?lfmjffﬁihima Prefecture) 28th 14:06 ?:E-T 12.em 28th 19:56 73cm

R SHICRITDIRRORAME (&S 70cm U EZRA LCHRERP) .

*: BEREORIOBAT—4

> BB DREMOERIT—4
|ED: [FRT. VABRRRTICKDHEHMDIE.
REDE 1 FKROEZEIFAOAEE.

Table : Tsunami data recorded at stations observing maximum heights greater than 70 cm.
*: Stations belonging to the Ports and Harbors Bureau of Japan’s Ministry of Land, Infrastructure, Transport

and Tourism.

**: Stations belonging to the Geospatial Information Authority of Japan.
Unmarked: Stations belonging to the Japan Meteorological Agency. The values listed in Table 1 were

picked from waveform data by JMA.

The arrival time and the size of the first wave at Kuji Harbor were unclear (hyphenated).
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the tsunami waves recorded.

The maximum wave height (92 cm) at
Hanasaki in Hokkaido Prefecture’s Nemuro area
was observed at 18:23 on Feb. 28, more than 5
hours after the first wave’s arrival. At Susak
Harbor (Kochi Prefecture), Kuji Harbor (lwate
Prefecture), Sendai Harbor (Miyagi Prefecture)
and Shibushi Harbor (Kagoshima Prefecture),
maximum waves exceeding 1 m in height were
observed about 3—6 hours after the first wave’s
arrival. Some areas along the western coast of
Kyushu and Setouchi observed maximum wave
heights 17—18 hours after the arrival of the first wave.

As seen in this case, the first wave of a
tsunami is sometimes not very high, but a
succession of larger waves may follow during the
next several hours. This may continue for more
than a day in extreme cases. Waves arriving later
may be higher as well as larger than the first one.
When Tsunami Warnings and/or Tsunami Advisories
are in force, a calm sea surface even after the
estimated tsunami arrival time is no reason to
assume safety. In particular, if a Tsunami Warning
and/or a Tsunami Advisory is issued while ships
are moored in harbors, caution should be exercised
until the warning/advisory is cleared, and the
port administrators’ instructions should be followed.

RETELE
MNemuroshi Av
l—- Jf hmrhp H\/\/P@M

Hanasaki |

PR v
J_..CI..:, *
Sendai I—r_‘g rbor

g TN
;f¢r NHJW

TR

FWE
= |]F‘.A|-<| HAI b +

/\r

=+ B Eﬁﬁr'fr"‘ DA Stations oﬁ the GSI

/ww" PR AP
R b WL'\W\AMWM || u\q I'\"L ' {{\JW WMA\J’MM'J I\{I M i
WJU\” A j»«W”WWJ\
J%Wmﬁmwﬂﬁ
o ”:"ilr\f\/\wmw A

| Vb (Wm
’ .SIEItIOI'IS Oﬁﬁjﬂgl‘ts and Harbons Bureau, MLII'I' \‘/v\l M

BJ: SMTERR LZRRDR
2. VIIE 1 %, VIR
AR (PEDBEELN
BERNOEZR) ZmU
9.

Fig.: Tsunami waveforms
recorded at each station.
V indicates first waves,
and V¥ indicates max-
imum wave heights
i above the usual sea

f?gﬁ

Feb.28 Feb.28 Mar 1
12:00 18:00 00:00

Mar-i level.
06:00
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—% [FNdA(Harerun) *H50MD—F Comments from Harerun

SO (FEORI)
Cloud Height Observation

I E[EN
2. Sald.
LET,

ZEICIE VBN BRIEREDENNB DTS

S TENDEH. EOSSICKO>TRED
E. PEDE. LEBOEDIERMICHELT
FRALET, SEBODEDIRNDIESTIFEEIC
KO TERD., TR TREES<. Bithf5T
(FESZDFT, BIRIEEFHITE. E
(FihFR~2km, PEIL 2~7km, EE(L 5~
13km XD FT, Fe. EOECEICKL
BN3BIERFE>TN\DEH. BANDSED
FET DEDHNE L\ZEE. EOEDH
SHMIDCEETESET (BEZR),

HEOIZREABIR CII. EES. R NE
NEEEEDB . SEBEOEDIRREZEHR L
X9, [EDSOEAI TlE. BRICKDER
BENEDEXTOESTZE 100m BT CERA
LET, L. BETRUWIREDNDEELLLER
TEDXIRNDRNZH. EOSSHE>ED
UIRW\BS(E. BIESEEZTHDT [RBF) &
LTS, F2. ENLEEBEDHDBS
F. RFBDEZFEHRETTF. EOSE
2500m M EEULET,

ESOHEACDONTRNALEL
[EDS0OEE] ICDUVNTEENT

This
observation.

article introduces cloud height

Different cloud types appear at various
heights in the sky. Clouds can be classified
into the three categories of low-level cloud
(CL), middle-level cloud (CM) and high-level
cloud (CH) according to their height. As cloud
type depends on height, a cloud’s height can
be estimated from its type.

In weather reports, the total cloud amount,
the cloud amount in the undermost layer, the
cloud height and the genus (CL, CM and CH)
should be included. The term “cloud height”
refers to the height of the cloud base above
sea level in units of 100 m. In observations of
cloud height, the following points should be
noted:

(1) If cloud height estimation is difficult, do
not make ambiguous guesses; simply record
it as unknown.

(2) If there are no CL or CM clouds, the
height should be “over 2,500 m,” and the
cloud amount in the undermost layer should

not be reported.

58 TEE (CD
Photo : Low-level cloud

PEE

Middle-level cloud

F

High-level cloud

*) MENdA) BREFTOVIAIY v 50985 —7TT,
Harerun is the mascot of the Japan Meteorological Agency (JMA).
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Ship Weather Routing:

Planning Optimum Ship Routes Based on Weather Forecasts

S[ERT HMIKIRE - BT BFRRR

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

DxP-Ib—FT 1 VI EFE BREDRTRAOEBENDBERDSEESINTNET. o
S REA - BERIE. ZOMRERQLEICRIITENTNET,

Recently, ship weather routing has attracted attention for its value in reducing

greenhouse gas emissions. Ships’ weather observations and reports are useful in

performance improvement of ship weather routing.

2R - BROTABROIR - BREMHIC
XUJ DA DHUBIERES EICE DN T, %
MOLZEM R EDEND S DRE S
EEEIDIVIY—I—FT« VIR ®ET
[FOREMRARDEBENDBRRNSEE
BanThxd,

BE/SMISDRBEIIEICIE, SFSFRE
DBV EIN, —MBICIE. T, MBS
BZRERICTDION MABEEZRINNCT
DONENOIETHEEEZRDE T, 2L T
Bei, BEKZ. MBYRERIBE. EHE
DLZEMRREZHNFEE U T RO, B
ROFRABR. RUCNSICXT DhchEDM
TBIEREDHEEEN S, FolTROIZFHDERET
RBERMBZEELET. BIZIE RAEE[E
s CThHNd. SASNERR - BRFAT

Ship weather routing to plan optimum ship
routes for economic efficiency and safe
navigation based on weather forecasts has
attracted attention in recent years for its
value in reducing greenhouse gas emissions.

There are various methods of calculating
optimum ship routes. In general, it is first
necessary to identify the variables to be
optimized, such as navigation time or fuel
consumption. Then, the optimum ship route
is calculated in consideration of wind, waves,
ocean currents and ship performance with
the relevant conditions of destination, arrival
time, navigable area, safety of shipping and so
on. For example, to find the quickest route, a
variety of positions reachable by the ship at

1. FEEBREZAVNETYISVYIYR
J - RIEOREFEMEBOEH.
RNRD—EEREC & ICHMDRET
SDIBRADEFDEBZH>TNET. B
RO C CTORERFME.

Fig. 1: Simulation of the minimum-time
route from San Francisco to Tokyo
using the isochrone method. The
red points are positions reachable
by the ship at individual constant
time intervals. The blue line shows
the minimum-time route.

222.4 hours
797.796 tons

140 160 180 160 140 120
Bt BEREERS ETBD0 HEHIS.

Courtesy of Ruri Shoji, associate professor at Tokyo University of Marine Science and Technology.
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. CNEDOFA - EEBEDDQ LIC®RIID
TR, WIHBEICERSNDEITTERL.
BEMNRDZDEELEEEIF AN DID FEMHIC
EENDEDTIDT. MEDBRNSIZ,
SIEHSBEDR \VIMHK[URERR - BFRED
BBL\LUET,

2: BR~IEKE DB 228
BEZEELTCYIalb—Y3
Y TCEE& UL KBS (GCR)
ERINVRELEEME (MFR) D
MEBEBE0 1 ERDOEIL.

Fig. 2: Computer-simulated seasonal
change in fuel consumption
using the great circle route
(GCR) and the minimum-fuel
route (MFR) for 228 hours
of designated navigation
time between Japan and
North America.
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individual constant time intervals can be
computed, and the route by which the ship
will reach its destination first among them
can be selected. This is called the isochrone
method (Fig. 1).

According to Tokyo University of Marine
Science and Technology Associate Professor
Ruri Shoji, who works in research and
development on ship weather routing, although
the amount of fuel consumption reduction
depends on the sea area and the season,
using the optimum ship route can cut fuel
usage by about 2—3% in summer and by
about 5—15% in winter compared to using
the great circle route in the Pacific (Fig. 2).
Furthermore, computer simulation indicates
that optimum ship routes may result in a
50% reduction for sail-equipped motor ships
that can use wind for auxiliary propulsion.

Weather forecast accuracy improvement
and ship performance estimation play key
roles in enhancing ship weather routing.
Weather observation data from ships are
required for such improvements and result in
reduced greenhouse gas emissions, so are
valuable in a variety of ways. The ongoing
cooperation of all involved in producing ship
weather reports is greatly appreciated.

[

GCR

MFR

Sep

B RREFAF EID0 HEHIR.

Courtesy of Ruri Shoji, associate professor at Tokyo University of Marine Science and Technology.
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Contribution to the Mitigation of Global Warming:
Important Data for Greenhouse Gases Observed on Board Ships

SJET HMIKEE BT RREIREEE

Atmospheric Environment Division, Global Environment and Marine Department,

Japan Meteorological Agency

A BEDRE THDIMRIEILIE. A
[CSFINDEENRARDEEEBIBICE
ELUTWNET, BEMRARIG., BOFERE
HIKDOEREND 5B SNDETRILF— (IR
R ZRE LA TATDRUBEZ ERSED
M8 CREWR) ZFD/HRATY, AR
BEMRARICIE. ZBIERER. XFVRE
NHNZFT,

WECRIRIEICXT U CBUREXIRZENDC
OHICIE BREAETEENRAADRENE
DEDICEIEUTNDDC DN TIETEICIE
BIDCENARTRTT,

HREEDBENRITRERANT - ZF
AUOITNKRDICEEL. AREFICIL<IE
HIDINESTHDEDHRTEREES (WMO)
DNBFEZZIT. 1990 FHOKIRTHEE L
THBDDON TWMO REMRANARUREN 2
>4~ — (WDCGG : World Data Centre for
Greenhouse Gases) | CTJ,

EFAMROZLEELCHDIIN, IR
FOERABZESORMBICEI > TEAREE
SEPDRENRARDEBNTHNTNE
9, HEKDFREDN 7 E1Z GHDE TDENA
T—HRDIEL, MMPICKDERT —FIEK
ZEETI, WDCGG (&, tHRJMTELAIS
NERENRART—HZINEL., BIBLIZ
DATAIVI =Ry FZa@ CTRELTH)
X9, 20 FOBICHATRERT —FDiEH
PEEEEN - IR BB ZMET. 2011 F 1 BIR
. 70 BEMEDREWMRITRICDINT,
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Global warming is attributed to increased
greenhouse gas concentrations. Greenhouse
gases warm the atmosphere by trapping heat
energy (infrared radiation) that radiates from
the earth's surface. The major greenhouse
gases include carbon dioxide and methane.

Appropriate measures against global
warming must be based on accurate under-
standing of global variations in greenhouse
gas concentration.

In response to a request by the World
Meteorological Organization (WMO) to make
observational data on greenhouse gases
accessible to researchers and other users
worldwide, the Japan Meteorological Agency
(JMA) has operated the World Data Centre
for Greenhouse Gases (WDCGG) since 1990.

Greenhouse gases in air and water are
observed not only at a range of land stations
but also on board ocean-going ships,
including vessels operated by JMA. The
observations performed on the ocean, which
covers about 70 percent of the earth's
surface, are of particular value because
opportunities to obtain such data are rare.
Observational data from ships and land
stations all over the world are reported to the
WDCGG, where they are processed and
published on the Internet.

The number of organizations and stations

reporting observational data to the WDCGG

-10 -



FAMRODT —YZIRE - /LU TNET,
ZDO5, N SEELCKEF LETEAS
neF—9nEHsNTNET (@1,

WMOWDCGG / Japan Metsorological Agency =t

® Fixed stations  * Aircralt observations * Ship observations
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Fig. 1: Locations of stations reporting
CO2 data to the WDCGG.

Data for CO2 reported by 2011-01-05
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has increased over the 20 years. By January
2011, more than 300 stations in over 60
countries and territories as well as ships on
the Pacific and elsewhere (Fig. 1) were
reporting data on over 70 greenhouse gas
species.

SE: WDCGG DOHITTYD.
Photo: WDCGG publications.
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340 360 380 400 ppm

& 2: WDCGG HYE#tR LIS FRIIC Y
LE_BRIERRBEDEIL (1983~
2009 ).

Fig. 2: Variation of zonally averaged
CO2 concentrations as analyzed
by the WDCGG from 1983 to 2009.

WDCGG TR L TNDT—F IR
HODAREICKDURZEID U< HDERBA
DBGRECXISRICIMBIRRE - HRICE
T THN. ZORREHIKRFE(CICETD
RITOBRZFHBRNBEZLEODIEDHZ TRIE
ZEZRIT DEE-/ \RIL (IPCC) | DE4
REMDIRSSICERNRASINTNET,

WDCGG [T —H DIRE - REEICNZ B
SEMAZTU. ZOREEHTMELT
HROBEFRMEEICEH1 @R L TNET,
XIZ. WDCGG DEFFERIE. WMO DIRSE
e UT, BREMNRARBEBEIRIC@ITZ
EHRRFEH CDNTEE UE D [URZ ENRAE
FNBNERZBECEEMSINDRE, BE
MRAXBREDRIREZT I EEHNRER &
L CRIBESNTNZET,

WDCGG (&, SETMEREILHIEICE
(TIZEHEHICEM LU TNE T,

Observational data available at the WDCGG
are used for research and study aimed at
clarifying the mechanism behind climate
change and enabling the implementation of
measures to combat global warming, and
thus contributed to the Fourth Assessment
Report (AR4) of the Intergovernmental Panel
on Climate Change (IPCC).

The data are also analyzed by the WDCGG
for provision in the form of an annual publication
to relevant organizations around the world.
The results of such analysis are reported in
WMO Greenhouse Gas Bulletins, which are
distributed at Conferences of the Parties to
the United Nations Framework Convention on
Climate Change as scientific evidence on the
state of greenhouse gases in the atmosphere.

The WDCGG will continue its contribution
to the mitigation of global warming.
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Marine Meteorological Data on Logbooks from All over the World
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Office of Marine Prediction, Global Environment and Marine Department,

Japan Meteorological Agency

HRPOMMAD SRENEZLENTNDIERARDODT —FIE HRFT—IVH-ICIRE=
N, tRPTIUROBFORBNSRIOBEICHNASNTNET, SERED, BRIRD
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Data in marine meteorological logbooks from VOSs all over the world are
collected at Global Collecting Centres (GCCs) and used globally for research on
long-term climate change and oceans. We appreciate the contribution of
everybody involved in submitting logbooks.

RO CEESNSERRIER
HRIEMREE (WMO) (I, BLERSER
T ENELUTCHRDBFOSURZRE
IRDCEZBEHNELT BESEBEEZ
EDHTRD., T—INEEZMNENICTDIZ
¥ 1993F(C 1 FRE R YDKIIEBAIC
EEINELZ VS — (GCC) EERBLFEUE,
X2, BEBICRIENZHBRINZIEXT 8D
DEFEEZEH TR, BRISILAALEFE

EBHIIEFXHICIEESNTNET,
FOEBEBYE L TCN\DREFT(E. ofan
BRKDBHSNCERARZ., fICKORDE
INEBDOETIZIVIEL. EFITPTIL
(immt2.log2? 7 1 )U) TRESNZEDE
HET. WMOTEDOSNLETIEACRESIE

Logbooks Collected from All
over the World

The Marine Climatological Summaries
Scheme (MCSS) of the World Meteorological
Organization (WMQO) promotes the interna-
tional exchange of marine climatological data
to support global climate studies. Two Global
Collecting Centres (GCCs) were established
in 1993 in Germany and the United Kingdom
to facilitate data exchange, and eight coun-
tries have been designated as Responsible
Members (RMs) to regularly publish Marine
Climatological Summaries for their assigned
areas. Japan covers the western North Pacific
area.

>

thHE (26hE)
Contributing Member:
(26 countries)

GCC(uk, Germany)

8DMEEE

& Responsible Members

B 1: fefsn S DERAIRICKSEH

Japan I Hong Kong
(Ima)

[ Wy | | India

BT =5 DFRN.
Fig. 1: Flow of logbook data from

ICOADS

VOSs.
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JMA collects marine meteorological log-
books from VOSs, digitizes paper-based data
and applies quality control to all information
submitted before submitting it to GCCs four
times a year.

GCCs apply stringent quality checks to
data from member countries and redistri-
bute the information received to the eight
RMs four times a year (Fig. 1). JMA creates
marine climatological summary charts (Fig.
2) for the western North Pacific using these
data and publishes them on its website at
http://www.data.kishou.go.jp/kaiyou/db/to
ukatsu/stat/index.html. The data are also
added to the International Comprehensive
Ocean-Atmosphere Data Set (ICOADS). The
ICOADS website (http://icoads.noaa.gov/)
provides marine meteorological data from
VOSs and buoys as well as monthly sum-
mary statistics relating to the information.
These data are used globally for research on
long-term climate change and ocean such as
global warming.

2009 Reports

The total number of observation datasets
received by GCCs in 2009 was about
1,070,000 including data from buoys and
observing stations at sea. Of these, about
420,000 were from VOSs. JMA also provided
12,458 reports to GCCs. It submits only data
with callsigns that have permission from
ships, as the callsign is necessary for quality
control. We appreciate the contribution of
everybody involved in the submission of
marine meteorological logbooks.

IR 5
TEON 10w 120W T00M N

Y
120E 140E 1B0E 180

from 1971 — 2000).

2:1 BOYEHERR (£ AAS—FHE, & AND KVES HETER” £ 1971~2000 &) .

Fig. 2: Wind speeds for January (left: mean wind speed; right: mean vectors for the 30-year period
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Support from Ships

for the Global Ocean Observing System for Climate

J[ERT KRS - BFE BERRR

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

JUREENZER I DICHDEBFORAY T ADERNICEESNTNET, COTAY
27 LTI, WRICEEREEERIZUCVERNTVNET, BERISEATOTSADD

5. MICEEDRNEDEMBITLUET,

The Global Ocean Observing System for Climate, in which ships play key roles,

is currently being built as an international joint effort. This article introduces

international ocean observation programs in which ships are involved.

SURDIZHDBFERAS AT
HERE ARG EURZEBN\DXTND
ERNICASRREL S >TNET, [z
BEIBFOEDNERBEEIELTNDIE
O, BFOSURICEIT DIEHOERE AT
0TS ADHBAICKD, IIRDIZHDEF
BRI T ] OREFTEDNRESN T
39 (&), COFEMFtaE. fiohs. T .
B - oFROBIERAINESR. AITHESE
SOIEHMENZBDT, oD AlZzra
RISEDELUTUENITTNEY, ZN2
NOFAIZZOABCEICBRINOTOT S
NTRESN. ZNOSZHAIENE TS
BSERRAIY AT ADBESNTNET,
CC Tl HefICREEDRVBEERERT
O3 Lz UET,

ERERATOTS A
OETGEHAMEE (VOS)

oMBIC KDBEREREA - BIR T, ERAl
YT NADBENTREERNEL, SHE -
SHMEERATY,, R ZHJEINTUND
BEZADZLIITOFBEICSILTNET,

O BFEEHAMKREESTE (SOOP)
ERNICEDHSNIEMB EZEMITID

Global Ocean Observing
System for Climate

Global
issues are matters of great international

warming and climate change

concern. Taking the important relationship
between oceans and the climate into
account, an implementation plan for the
Global Ocean Observing System for Climate
(see figure) was drawn up with the
involvement of several ocean/climate-related
The

plan is an integrated one for ships, buoys,

international observation programs.

maritime/coastal observation facilities and
satellites, and ships are regarded as vital
platforms in the system. Observations are
promoted under individual programs to
form an integrated observation system.

Below is an overview of international ocean
observation programs in which ships are
involved.

International Ocean
Observation Programs

@® Voluntary Observing Ship Scheme
(VOS)

Under the VOS scheme, maritime weather
information is collected from ships. VOS has
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the longest history and the largest
participating fleet of all programs. Most
readers of this article will be VOS
participants.

@® Ship Of Opportunity Programme

(SO0OP)

Under  SOOP, upper-ocean  water
temperature data are collected. An
expendable temperature/depth-profiling

instrument called an XBT is used to perform
on-board observations. Japan implements
SOOP on the Japan-Hawaii route.

@® Global Ocean Surface Underway
Data Pilot Project (GOSUD)

Under the GOSUD project, sea surface
underway temperature and salinity data are
collected. Japan implements observations
on the Japan-Australia and Japan-Southeast
Asia routes.

@® Argo project (Argo)

Under the Argo project, water
temperature and salinity profile data from
the sea surface down to 2,000 meters are
collected using thousands of automated
descent-ascent instruments (Argo floats).
Ships support the deployment of these
floats.

@ International Ocean Carbon
Coordination Project (10CCP)
Under I0CCP, data on CO2 in sea surface

water and the overlaying air are collected.
Japan implements observations on the
Japan-US and Japan-Oceania routes and in
the Antarctic.

As outlined above, ships play key roles in
the ocean observing system. We sincerely
appreciate the cooperation of all involved.

B: URDIEOHDBFERY T A (ARZATHP KD)

-- o8 ePLT MRBT A —~ERITA

Fig.: Global Ocean Observing System for Climate (cited from the UNESCO website)

-- SHIP eArgo M Moored BUOY

Drifting BUOY
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Dispatch of Marine Meteorological Logbook Data

in CD-R Format
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Office of Marine Prediction, Global Environment and Marine Department,
Japan Meteorological Agency
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IRADEAIRICH Z T, OBSIMA TIEEREN
DBF I 7 )L (immt2.log) ZR2HLTHL)
EIZWTWET, COIT 71 ILDREBICIE.
EFA—NICKDENETOVE—-FT 1 R
2 (FD) ZEHRITDITEN DD XTI,

LD, 808D PC ICIE FD RS THE
HINTWRNEDZBLZEOEEH, FD T
FE<EHFUEEIVYND T+ RD
(CD-R) TEMWEELZENTRERKD
[C. CD-R ADZEMAHBZEER LE LI (B
&), CD-R TOIREEFENDM0MIE. &
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EREXRMAHBZER/ED LET, BH. CD
ENNAHEERRODED ER U EREBIS
J[IKFHEBLET, SEETCEARDIED
L3 U BRENNZLET,

When using OBSJMA software to encode
weather reports and marine meteorological
logbooks, immt2.log files can be submitted
instead of paper marine meteorological
logbooks by sending them stored on floppy
disks or by e-mail.

However, as today’s PCs do not include
floppy disc drives, postage-free envelopes
are provided for the delivery of CD-Rs to
JMA (photo). For details of submitting
immt2.log files in CD-R format, please
contact JMA (see the back cover of this
bulletin for contact details). We will send
out CD-Rs and envelopes as necessary. We
appreciate the cooperation of all concerned
in submitting logbooks.

BER :CD-RADY vY 3 ViEJRAHEE CD-R.
Photo : CD-R envelope and CD-R.

-16-



2011 43 H

Ny [HofRITK[FEBFOBIR]
DEIRE 2011 F 3 BICHETTUE UL

Revision of the Marine Meteorological Information Services for
Shipping and Fishing Brochure in March 2011
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Office of Marine Prediction, Global Environment and Marine Department,
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MARINE METEOROLOGICAL INFORMATION
SERVICES FOR SHIPPING AND FISHING

201143 8 March 2011

1 1 @
Japan Meteorclogical Agency

&: 2011 F3AICHETLIZ/NV DLy
MR [ EBFDOBER]
Fig.: The Marine Meteorological
Information Services for Shipping
and Fishing brochure.

JMA distributes this brochure to enhance
understanding of the marine meteorological
information it issues. In March 2011, the
publication was revised to include updated
information such as ocean wave and typhoon
charts.

The brochure provides textual information
on SafetyNET and NAVTEX, charts related to
the JMA radio facsimile broadcast (JMH),

Japan Meteorological Agency

[UIRT TR IMEITICHERLUTNNDSR

EBFDIBRICDOINT, A RSADIBRE R
HTVEIELIZH ZED/INV Iy b2fE
B UTCWNET, CORU. REOEREICE
I DIBIIC DN TRIOFTT (2007 & 3 B)
DFDESEZRIR L. 2011 &F 3 BICHETR
Z2R1TUFE U,

CDOINVIULy RICE 2=D0F7 1Ry b
DFITFT v DR EDNFIERD IMH TH
K I DRIULFDERS IMH DT T2 —)U
FKOBET DV T TYA FOBNF. RIID
BHRZEBEH L TUET,

CDINYT LW HE BTICERUVEIZ0)
T\ Bf6H0. MoAEIERRL - #EBICHEDT
DEELEIC, BBEIEY —ERXEREEC
IR EICHBD UET, FIT Mohix
KA - BIRONR=Y | "HEEEFRES
00— R TEFXI, ZEMITDIZH. BO
SONE] UIER#FRZE CRIAIEEN,

JMH schedules and related website links.
The brochure is sent out to ships and
management companies or agencies regis-
tered with JMA, and is also distributed by
port meteorological officers. It is available
for download from the JMA website™. We
hope it contributes to safer navigation.

*http://marine.kishou.go.jp/jp/reference-jp.html (BA:EE)

*?http://marine.kishou.go.jp/en/reference-en.html (in English)
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The Dual Blessing and Curse of Sea lce

BN E (RRMZEMHRERER)

Yo Nyomura (Director of Tokyo aviation weather service center)
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The Sea with the World’'s

Lowest-latitude Sea Ice Area

The Sea of Okhotsk, which has low-salinity
surface water from the influence of the Amur
River, contains the world’s lowest-latitude
seasonal sea ice area (Fig. 1). The Amur
River supplies phosphorus to the sea, making
it one of the richest fishing regions in the
world. Sometimes marine accidents have
occurred there because of sea ice, which
also affects the climate of Japan. This article
introduces damage caused by sea ice as
well as the blessings it brings.

Kiritappu

B 1: BKOEFSHE (28208) .
Fig. 1: Normal coverage of sea ice extent
for 20 February (1971—2000).

Exacerbation of Tsunami-

related Damage

At intervals of a few decades to 100 years,
magnitude-8 earthquakes have occurred
east off Hokkaido to the Kurile Islands, and
tsunamis have repeatedly hit the Pacific
coast of Hokkaido. Sea ice sometimes
reaches Cape Erimo through the Nemuro
Strait.
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On March 4, 1952, a tsunami caused by
the Tokachi-Oki earthquake (M8.2, 33
people missing or dead, 815 houses
destroyed) brought waves with a height of 3
m to the coast of Hokkaido and waves with
heights of 1 to 2 m to the coast of Sanriku.
Kiritappu Town, located less than 4 m above
sea level (Fig. 2), sustained the most
serious damage. Sea ice on the coast and in
the bay to the south of the town were carried
in by the tsunami, destroying many houses.
Sixty percent of houses there were washed
away to the bay on the northern side of the
town.

B 2: 1952 F+EPiEICKDESMDR
RS,

Fig. 2: Tsunami damage to Kiritappu in
relation to the Tokachi-oki
Earthquake of 1952.

Enrichment of the Sea off
Cape Erimo

The sea off Cape Erimo is a rich fishing
region thanks to the mixing of warm and
cold currents in the area. However, from the
Meiji Era onward, people extensively felled
broadleaf forests around the cape. As a
result, strong winds caused sandstorms in
deforested parts, turning the area into a
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Fig. 3: Part of a sea ice analysis chart
issued by the Japan Meteorological
Agency in March 1984.

desert. Soil flowed out as far as 10 km off-
shore, reducing fish populations and choking
seaweed growth, and in turn threatening the
livelihoods of local people. The regional
forestry office of Hokkaido started a project
to green Cape Erimo with the cooperation of
local fishermen in 1953. It took more than 10
years only to grow grass because of the
combination of adverse conditions present,
which included strong winds, thick fog, a
lack of sunlight in summer and freezing soil
in winter. The grass introduced under the
greening project reduced the amount of soil
flowing into the sea, and parts of the soil on
the seabed were washed away by the
current. Fish populations gradually returned
year by year. An enhanced greening project
was started in 1971, resulting in the expansion
of local forests. Nutrition from leaf soll
generated in these forests ran into the sea
and enriched it. In 1984, strong cold
southerly winds brought sea ice from the Sea
of Okhotsk into the Pacific, with some of it
reaching Cape Erimo (Fig. 3). As this sea ice
retreated offshore, it very effectively
removed the remaining soil from the seabed,
thereby completing the greening project and
the return of the sea to its previous fertile
state.
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Various measures to combat global warming are currently being taken.
Energy-saving navigation using the ship weather routing approach introduced
in this bulletin leads to a reduction in greenhouse gas (GHG) emissions.
However, it is still necessary to keep track of GHG concentrations and
implement research on climate change in order to enable appropriate [ 0
measures against global warming.

JMA’s Keifu Maru and Ryofu Maru research vessels (shown on the cover)
observe CO2 concentrations in seawater. As introduced in this bulletin, the
World Data Centre for Greenhouse Gases (WDCGG) compiles and publishes
GHG observation data from all over the world. An ocean observation network
is also being established, and observation data provided by ships serve as a
useful resource for research on climate change. In this way, various efforts are
implemented to address issues common to all humankind.
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