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The purpose of this bulletin is to promote precious marine weather
observations and reports and to familiarize readers with JMA's weather and
marine information. It mainly informs mariners of matters of weather
observation, changes to JMA weather and marine information and so on.

All the articles are issued in full color, both in English and in Japanese.
The bulletin is issued twice a year, in March and September.

We are improving the bulletin to become more familiar to all readers.
Your understanding is greatly appreciated.

This bulletin is also available from the following website:
http://marine.kishou.go.jp/en/fune-en.html
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2010
JMH

JMA will Start Broadcasting Five-Day Tropical Cyclone Track
Forecasts via JMH from Early Summer 2010

Administration Division and National Typhoon Center of Forecast Division,

Forecast Department, Japan Meteorological Agency

2010 6
JMH 5

WTAS12
JMH

http://www.jma.go.jp/jmh/jmhmenu.html

JMH MANAM

WTAS12 4 5

WTAS12
WTAS12
5
53 1 2009 3
ASAS

JMH is JMA's radio facsimile broadcast
service providing weather information to
ships. From around June 2010 (the exact
date will be given on the website below and
by MANAM in JMH), JMA will start
broadcasting 5-day Tropical Cyclone (TC)
track forecasts as WTAS12 via JMH.
Changes to the broadcast schedule
according to the new service are shown in
the table
(WTAS12) will be available at the JMA

website.

below. This information

http://www.jma.go.jp/jmh/jmhmenu.html
Please note that a WTAS12 will only be
broadcasted if the TC can be forecasted for 4
Moreover, WTAS12 TC track
forecasts will only give a probability circle

or 5 days.

and will not include the area of storm-force
or possible force of winds. An example of a
WTAS12 is shown in the Figure below. For
details of 5-day TC forecasts, please refer to
issue Vol.53 No.1 (March 2009).

In accordance with the beginning of
WTAS12 broadcasting, the broadcast of the
second repeat of Surface Analysis (ASAS)
will be terminated.



Table : Changes to the broadcast schedule indicated in red letters.
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utc
Time of o
Content i Transmission/Repeat
analysis Current Planned
Transmission 0150 0150
00 UTC
Repeat 0400 0610
Transmission 0750 0750
WTASO7 06 UTC
Repeat 0900 1200
(3-Day TC .
Transmission 1350 1350
Forecast) 12 UTC
Repeat 1540 1750
Transmission 1950 1950
18 UTC
Repeat 2140 2240
00 UTC Transmission 0400
06 UTC Transmission 0900
WTAS12 .
12 UTC Transmission 1540
18 UTC Transmission 2140
00 UTC 0610 i
Second Repeat terminated
06 UTC 1200 i
Second Repeat terminated
ASAS
12 UTC 1750 i
Second Repeat terminated
18 UTC 2240 i
Second Repeat terminated

Broadcasted only when TCs occur.

Broadcasted only when a TC can be forecasted for 4 or 5 days.
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Fig. : Examples of WTAS12 (upper) and WTASO7 (lower).
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Change in Priority Codes of the SafetyNET

Scheduled from Early Summer 2010

Administration Division, Forecast Department, Japan Meteorological Agency

SECURITE

2010 5

PAN PAN

27

The international SafetyNET is a
broadcasting service through INMARSAT to
inform the safety of maritime transportation.
The information from SafetyNET contains a
priority code (e.g. PAN PAN, SECURITE).
Currently, JMA issues scheduled ‘weather and
sea bulletins’ with the priority code
‘SECURITE’ (SAFETY), and unscheduled
bulletins and warnings for tropical cyclones
with the priority code ‘PAN PAN' (URGENCY).
From May 27 (tentative), 2010, the
information will be broadcasted with revised
priority codes as shown below. The detailed
schedule will be confirmed by letter to
individual users.

Table : Changes in priority codes, indicated in red letters.

Max wind speed 64 kt

64 64

Max wind speed 64 kt

‘Warnings’ and
‘Weather and sea

bulletins’

‘Warnings for

Tropical Cyclone’

(SECURITE)
Scheduled
present
(PAN PAN)
Unscheduled
i
(PAN PAN) 2010 5 27 ( )
Scheduled From May 27, 2010
(Tentative)
Unscheduled (SECURITE)
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Summary of the 2009 Typhoon Season

National Typhoon Center, Forecast Division, Forecast Department, Japan Meteorological Agency

Typhoons are natural phenomena that are
most feared by mariners of ships navigating
around Japan and in the western North
Pacific. Knowledge and information is the

9 18 best first line of defense against the dangers
2009 posed by typhoons. This issue introduces a
summary of the typhoons formed in 2009
including Etau (0909) and Melor (0918) that
affected Japan.

: 2009 . TS, STS, TY 34 48
, 48 64 , 64
Table : Named tropical cyclones in 2009. TS (tropical storm), STS (severe tropical storm) and TY
(typhoon) indicate a tropical cyclone peak intensity of maximum winds of 34 kt to 47 kt, 48 kt
to 63 kt, 64 kt or more, respectively.

Tropical Cvclone Duration Peak Intensity
G B T HAE =R

(E R HERE) Central Pressure | Max Winds

s BXNELE

UTE Date Maonth UT¢ Date Manth (hPa)l (kt)

TY  Kujira (0901) | 18 02 Way - 18 07 Way 840 85
TY Chan—hom (0902) | 12 03 Way - 00 09 May a5 65
5TS Linfa (0903) |00 18 Jun - 06 23 Jun a7s 80
TS Nangka (0904) |08 23 Jun - 18 26 Jun 94 40
TS  Soudelor (080%) |00 11 Jul - 0o 12 Jul 8992 35
T Molave (0908) | 08 16 Jul - 06 19 Jul a5 85
TS  Goni (0907 |12 03 Aug - 06 08 Aug 890 40
TY Morakot (0908) | 00 03 Aug - 18 10 Aug g45 75
TS  Etau (0909) | 08 09 Aug - 00 13 Aug gg2 40
Y “amco (08107 | 18 17 Aug - 00 26 Aug 945 a0
5TS Krovanh (0911) |12 28 Aug - 12 01 Sep a75 a0
STS Dujuan (0812) | 18 03 Sep - 06 10 Sep 880 a0
TS  Mujigae (0913) |00 10 Sep - 00 12 Sep 94 40
TY Choi—wan (0914) | 18 12 Sep - 12 20 Sep 815 105
TY  Koppu (0815) | 18 13 Sep - 12 15 Sep a5 65
TY Ketsana (0918) | D0 26 Sep -— 06 30 Sep 60 70
TY Parma (0817) |06 29 Sep - 00 14 Qct 830 100
T Melor (0918) |00 20 Sep - 12 08 QOct 10 110
TS MNepartak (0918) |08 09 Qect - 00 14 Qct gg92 45
TY  Lupit (0820) | 12 15 Dect - 00 27 Qct 830 a5
TY  Mirinae (0921) |08 27 Dot - 18 02 MNow g55 80
T  Nida (0822) | 12 23 Nov -— 00 03 Dec 08 115

-5-
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2009 2009 Typhoon Season
2009 Over the western North Pacific and the
22 13

64

South China Sea, 22 named tropical cyclones
(TCs) formed in 2009, 13 of which reached
26.7 typhoon intensity (see Table). This total is
below the 30-year average frequency of 26.7.
Although formation of the first named TC in
21 21.3

11 1

2009 occurred relatively late, the number of
formations (21) from May to October was
almost the same as that of the 30-year
average frequency of 21.3. Only one TC
formed after October, which is less than the
30-year average frequency of 3.7.

8 9 135 From May to July, convective activity was
enhanced around the Philippines and over the
South China Sea where six named TCs formed.

Their tracks are shown as green lines in

Figure.

\ flO:E /}ﬁOE : é‘130€E 14(EJE 150§E 166E i7bE

1 2009 . . , 5 7 , 8 9
, 10 , 11 . ( 9 18 )
Fig. : Tropical cyclone tracks in 2009. Numbers indicate the last two digits of tropical cyclone

identification numbers. The color of tracks indicate Genesis month; May to July as green,
August to September as red or blue, October as grey and November as purple. Red dashed
tracks indicate Etau (0909) and Melor (0918).
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Of the six named TCs forming east of
longitude 135 degrees east from August to
September (see the red lines in Figure), five
TCs including Etau (0909) and Melor (0918)
moved northward over the sea south or
southeast of Japan due to weaker expansion
of a North Pacific High to Japan. With the
approach of Etau (0909) to Japan, a 3-day
total precipitation of more than 300 mm was
recorded at several stations in western Japan.
Twenty-seven people were killed or reported
missing mainly in Hyogo Prefecture due to
floods, landslides and related events. Melor
(0918) made landfall in Aichi Prefecture early
morning on 8th October. It was the first
landfall in Japan since September 2007. A
peak gust of 44.2 m/s was recorded at
Centrair (Central Japan International Airport)
in that prefecture. Five people were killed
mostly due to strong winds. Damage to
properties, power outages and cancellations
of transportation were reported throughout
Japan. Another six named TCs formed west
of longitude 135 degrees east during this
period (see the blue lines in Figure).

In October, all three named TCs formed
east of longitude 140 degrees east, where
convective activities were more enhanced
than usual (see the grey lines in Figure).
After October, only one named TC formed due
to inactive convection east of the Philippines
and over the South China Sea (see the purple

line in Figure).

Typhoon Information Issued

by JMA

JMA  provides information regarding
typhoons in many forms including safetyNET,
NAVTEX, radio facsimile (JMH), broadcasts for
radio and TV and over the internet. To
ensure safety of navigation and prompt
escape from or avoidance of severe weather,
please be sure to obtain and use the most
recent updated information from JMA.

-7-
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The New Wave Analysis System

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

2009 12 1

The new wave analysis system which automatically produces wave analysis
charts has been in operation since Dec. 1, 2009. It makes it possible to issue the
charts twice a day. The new system corrects a model prediction using
observation data such as that of ships. Your cooperation in providing marine
meteorological observations is greatly appreciated for the precious wave analysis
charts.

Introduction
2009 12 1 JMA introduced a new wave analysis
system, which automatically produces wave
analysis charts, from O0OUTC Dec. 1, 2009.
The wave analysis charts are disseminated
twice a day (OOUTC and 12UTC) and are

very useful for ensuring safety of a voyage,

1 1 oouTC
1 2 00UTC 12UTC

especially in cases of rapid development of
53 2 JMH low-pressure (Figure 1).

In the previous issue (Vol. 53 No. 2), we
announced the change of products and JMH
broadcast schedule. In this article, we
present a summary of the new analysis

system.

The Method of Analysis

The new wave analysis system estimates
significant wave heights to minimize overall
differences between observed values and
model predicted values (Figure 2).
Observation data from satellites, buoys,

coastal wave gauges and ships are used in

1
[00]
1




the analysis.
the wave charts more accurate.

2010 3

in the availability of data, especially by
satellites and buoys, and improvements in
the wave prediction model over recent years
have made it possible to introduce the new
analysis system.

00UTC DEC. 5, 2009

=

N
o \

-

N
~ \,

More observation data make
Increases

2009 12 5 12UTC

The wave chart of 12UTC Dec. 05
warns of a developing low-pressure

system.

~

10m

A 10m significant wave height was
analyzed to the west side of the low
ressure.

S
~

5m
A 5m significant wave height was
analyzed to the south side of a

developing low in the Japan Sea.

1: 2009

12 5 O00UTC 6 00UTC

Fig. 1: An example of wave charts produced by the new wave analysis system

(from OOUTC Dec. 5 to OOUTC Dec. 6, 2009).
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significant wave height

A

Observations

The JMA
cooperation

strongly
in

4m

3m

2m

im

>
10N 20N 30N
* .
Satellite-Observed Values
—— Predicted Values
—— Analyzed Values
2. 2008 3 24

appreciates
providing
meteorological observations.

Marine Meteorological

Observations by ships are indispensable for
the production of highly accurate wave charts.

your
marine

latitude

0ouTC

Fig. 2: An example of significant wave heights (red line) analyzed in the new wave analysis

system. (OOUTC Mar. 24, 2008).

The predicted values of the wave model (blue line) were adjusted with satellite-observed

values (green dots).
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Abiki : a Remarkable Seiche<
EBEISSs fmre
SEFF WIRSE BT ErSSERs

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

7:){ L/(Qf L/(Qf%’:'E L/\ //D\‘_“ g./i
VTR UET,

this article.

NMBERETEERZPINC Im ZBZ DR IEBUIKER

SN DEE T DRR(HUD)

BEDEEZEEBILE5ICENHBDET., COBERRRICD

Remarkable seiches with 1m or larger amplitudes often occur along the west
coast of Kyushu, mainly in early spring. This peculiar phenomenon is explained in

EOMBETIE, BONSHADREOBE

TBANKESEHNIDCENBDEI, C

RENL. SR,

RENDDH 20~30cm FREDLLBBYNSZE

SNFEIN

MERICENDDTENRERTHRELTNDE
BEASNTNEY,
BICRIFETHLET DES

MB5IE]) ICHXT D, RIBHIIODRIBDS
BEEEONTNET,

A seiche is a standing wave in an enclosed
or partially enclosed body of water.

pressure, cause seiches.
DIEIEHZBNTFEHEDEESOBERETR amplitudes of 20cm to 30cm are observed in
NINFEROERBES Tl Bk -
EDINC 1m E#X 28 U ASBEIRED
ERFEEL. BIOBEORENEEICHE
EEESICENDBDET, COKIBAS :
BEIRENG. RYTBLOSEDSYBEL :
kD, BECREDENEIREL, Th -

buildings along the coasts.

Nagasaki Bay are called “Abiki”.
originated
* “Ami(net)-hiki(pull)”
- phenomenon of strong currents caused by a

Sea level oscillations, with periods ranging

. from a few to several tens of minutes, in
DREBBMIORBEWENTNET, 8
ESESCHSTEORNE |
BDOEETEZEOBIROPOBENRE ZiE -
CIRDICHETZEEZENTNET, & -

harbors and straits are known as seiches. It
is thought that sea level oscillations in harbors
and straits, generated by changes of pressure
and/or wind accompanying a typhoon or low
Small seiches with

harbors and straits throughout the whole of
Japan regardless of season. Remarkable
seiches with 1m or larger amplitudes often
occur along the west coast of Kyushu and
Satsunan Islands, mainly in early spring, and
sometimes they cause damage to boats and

Such large

- seiches are thought to occur in the following
SEIRES (B :
UE) EHENTNET, COFUEBIE &8l
IRENC B SENHIDRN TRI|HSINND !

process: waves with very long wavelengths
are generated in the ocean due to the rapid
change of atmospheric pressure in the East

: China Sea and propagate to coastal regions.

seiches in
Abiki is
Nagasaki

Especially, the remarkable
from a dialect of

which represents the

© seiche pulling a fishing net.

-11 -
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2009 2/824~25BICRAMBRD BEE

BEICH T TIEBSSHUIOEIREINFELE U,

878 - MRIDESN DO FLE (BEL,

SHRELE UL

COEE. EBECICRLITE. SR
. tide.

K> TUOMaEDHMUN ER LUIZCEIC
KO, BROE UL ERBINER UE U,
CORFZIRATCIEIEITV .2 — XA THIRS
niceyd. CEICB>EHRERLNDER

*9 (5H2)., SHORHSHTHEASNEE

BFEORIBORKAE. RIFGET157cm,
P28 (BERZF) T153cm, MIBET

141emTUED, WERERICRBBEISS :

BEBRSMHOREENT O CIRMBET
3 BREELBRSDNSRECHNTTDHE
[C2.9mEDBUIDEIEDH oIS ENDND
F U,

5, BEICBIRBICKDWSENEE LT L

DB ZNNFERN SEEESOZOMODIE
TlE. BIOIBNYETT. COLSBEE :
EB<ED. BHOREATEZNZNORE

BB OE P CRINI D& 1R Z 24058 ARI T

RUTWET,

- and 141 cm at Makurazaki Port.

stations

A remarkable seiche was observed along

the west coast of Kyushu to Amami Islands
BRERDDETEF30EICRSNEMMN -

from February 24 to 25, 2009 and 30 boats in

- total were capsized or sunk off the coast of
BESERBBBETHOECENS, 2588
SDOBHSICISHICH B RD, BAR
CERIESR TS I6RDKLE - KNZRKDE -

Kagoshima Prefecture (Photo. 1). Since it
was the spring tide, 16 houses were flooded
above floor level or up to the floorboards in
Prefecture and

Kumamoto Kagoshima

Prefecture in early morning of 25", at high

At the Urakami River, the sea water flowed
backward to the upper stream violently, as sea
levels around the mouth of the river in
Nagasaki Port rose due to the seiche. A

video of this incident was broadcasted on TV

news so people may remember (Photo. 2).
The maximum amplitudes of the seiche

- observed at respective tidal stations were 157
© cmat Nagasaki Port, 153 cm at Nakanoshima

A field

survey conducted by the Nagasaki Marine
BERBMOBIRBORELL. RIBHNDE
JICHTTZNTEAMSNTNDTED -

Observatory and Kagoshima Local
Meteorological Observatory after the disaster
reported that the sea level at Ojima Fishing
Port in Kamikoshikijima Island of Kagoshima
Prefecture had changed by 2.9m in 7 minutes.

Seiches with large amplitudes occur more

frequently from winter to early spring. It is
FoTCNET, ASRPIOBIRBEERAL -
EiS. S2ATRE HMMICEI SRR &
AERUTCIBEBRELTNET, SEEEE -
B23LOBBEIERDCENTRSN
2EEE. [ESHIBR O (SHUZ®R =8 .

important to be vigilant during that period
especially along the west coast of Kyushu to
Amami Islands and other regions where
seiches have caused damage in the past. To
prevent  such

damage, meteorological

- observatories are monitoring sea levels at tide

“Tide
Information” whenever a seiche with a large

continuously and issue

amplitude is observed. They also issue “Tide
- Advisory” or “Tide Warning” depending on the
- expected sea levels.

-12 -
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BE 1: 2009 F 2 A 25 B 885 30 DtE/NSRETOXNHICHESRBIRINER > TBENFEE
DV CZIZHF (BEEEH : EEIIRNHLEERP) .

Photo. 1: Sea-water stranded on a dock due to a large seiche coinciding with spring tide at Ojima
Fishing Port at around 08:30 on February 25, 2009. (Photo credit: Kamikoshiki Branch
Satsumasendai City)

Nl ]
Upriver

b |
Upriver

B8 2: 2009 £ 2 B 25 BICRIBE THEE ULBIREIDORZE TR L) I1ZBKINERT D%F (D
Q@@IEFaiM I LAl @E®IFFRINYIITED .

Photo. 2: Sea-water reversed into the Urakami River due to the seiche observed in Nagasaki Bay
on February 25, 2009 (The near side is upriver for )@@, downriver for ©&®)).

-13-




54-1

WMO

Results of Marine Meteorological Services Monitoring
Questionnaire of the World Meteorological Organization

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

The World Meteorological Organization (WMO) distributed its “Marine Meteo-

rological Services Monitoring Programme Questionnaire” to ships worldwide in

order to improve meteorological information services. JMA will continue to

improve its marine meteorological services in careful consideration of the results.

1992
2009

1000
366

Marine Meteorological Ser-

vices Monitoring Question-

naire

The questionnaire survey has been con-
ducted every 4 years since 1992 with the
fifth survey conducted in 2009. The Japan
Meteorological Agency (JMA) received 366
responses from about 1000 Japanese VOSs.
Thank you very much for your cooperation.

Results of the Questionnaire
Almost all respondents indicated that the
contents and accuracy of marine meteoro-
logical information were “Good” or “Average”
(see Graphs 1, 2). However, there were
some requests for instant delivery of me-
teorological information during bad weather
and comments about insufficient meteoro-
logical information from foreign meteorolog-
ical institutes, especially in the Indian Ocean.
The utilization ratio of Web information re-
mains low (see Graph 3). JMA will continue
to improve its marine meteorological services
in careful consideration of these results.

1

[EEN
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1
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Graph 1 Storm and gale warnings (Good)  (Average)  (Poor)
4 \ \ \ \ \ \ \ \ \
_ |l 288 (Y [/}
Clarity of warnings | ' ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Graph 2 Wave and storm surge information o o o
(Good) (Average) (Poor)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Graph 3 Quality of reception of safety information (Good)  (Average)  (Poor) e
1 \ \ \ \ \ \ \ \ \
INMARSAT SafetyNET (| ‘ ‘ ‘ ‘ 222 ‘ ‘ ‘ ‘ ([ ‘ 25 @) a2y
Navtex (518 kHz) ( | ‘ ‘ ‘ ‘281 ‘ ‘ ‘ ‘ [ ‘34 @) 976 %
Nwm“w0m4m95mn(| | | | mﬂ | | | (‘ Zﬂ @ ---o64%
HF(| | | | 96 | | | ﬂ | 37 | gl - ar2w
VHF?| | | | 160 | | | ‘( | 56 | @h ---s06%
o ) ( 105 [ 35 (ah ---207%
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i s s s s s
GMDSS website (. 29 7 = D 00k
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Other web interface ( I = = = _ 7 — = - [ 7 11 — P e 116
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1
288 3
INMARSAT
SafetyNET 67.2%

About the graphs
The numbers in the bars describe the number of respondents to each item on the questionnaire (I.E.
288+61+1=350 gave a rating for ‘Clarity of warnings’ of which about 80% rated the item as ‘Good").
Mode utilization rate of Graph 3 shows the proportion of respondents that report they use a particular
mode of communication (1.E.222+25+0=247 report that they use INMARSAT which is 67.2% of res-
pondents to the survey).
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B)F CO, &8

JMA is Monitoring Oceanic CO, for Global Warming Projection

S[ERT KRS - BFE BERIRR

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

BIF B R KRR

Btk (COp) [FBEMRITRADVE
DT, BOEREDHBROREN SHIERDA
[CANDBEMIRDOKRBICRIMEN DD,
MEDBERICEERLS LET, OF. EER
BOMGREDABEEICKD, RKED CO;
HREEN. KKPD CoBEIERLTHN
F9. LnL. MEaEnzZ co,m>56/ 1/3
ZEFDNRINLTRD (M 1), ZORER. /B
SFILRERIEDETERONICLTNET, &
BACDIEFERFRIDEHICIE. KUOEFP
D CO, DR ORMEZF UIBEITDCE
DROBEE A

BIFPD_BRICFRDER R

FHEHRRECPUEBE LT, EED
DZBCREDEDZILRI DD, ST
T3, BIAERE S /2)8)% CO, DEIRIE 25
FEEHITNET,

RKE~DERE
Atmospheric Storage

(7.2 ]

Emissions from
Fossil Fuel
fERAHEM DR

Oceanlc

Terrestnal

Iy TR

1: AEEEICK > THREBESNIZ Co, D
Nz (2000-2005 FOFIFE, &Il
RRBET L0 N/IE) .
Fig. 1: Annual budget of CO, emitted due to
human activity (Gigatonnage /year).

Oceanic Carbon & Warming
Carbon dioxide (CO,) gas has a

green-house  effect, wherein infrared
radiation from the earth is reflected back to
the surface and therefore warms the earth.
Recently, the amount of CO, in the air has
been steadily increasing because we use a lot
of fossil fuel and emit CO, into the air. The
oceans absorb a third of this CO, (Figure 1)
which attenuates the increase in global
warming. However, the exact quantity of
CO, absorbed by the oceans is unclear
making it difficult to make a projection of CO,
concentration in the air and consequently an

accurate projection of global warming.

Oceanic CO, Monitoring

In order to increase knowledge about the
behavior of the oceanic CO,, JMA research
vessels have been measuring it for more than
25 years. JMA's oceanic CO, observation

network covers the whole area of the western

5 T - T 5
120 130°E 140°E 150°E 160°E 1T0°E

2: [IRFTDBFE CO, EFAITERR.
Fig. 2: JMA's oceanic CO, observation
network.

-16 -



[URTD Co, FLRIBIZIE. &2 DKDICI
FAAREFEREICHIZD, $HBIC 137° E KU
165° EICSEOETEMRTIE BEF - EFNDHF 2
QOERIEEEL TNET,

CO, ZIRINT DILAWF

3 [F. [ERTOERFERTY, BFD
CO, [FFECENEPIFHIHETIN, R
BIICIFRREBERICIEII L CND T EADOD
NEI,

BFD CO, DEVAIL. BAMNDIKES CEIR
HICEELUTITONTVNET, [IKT T,
CNSOHRAT—IERNBLT, BFCED
<B5ND COo, NNSN TN ERBEL T
NET., B4CE AFFED CO, DKS - &
FEDRBEDDHDBERBRET L TCNE
9., REFBETIL BFASARIC CO N
MESNTNET., Nl FENS Co =&
Z<BDBKADEDN > TNBEHTT,
—J73. AEARFEETE KRN SEBFIC CO,
DRIRSNTNET,

KR T S&, 8F Co, D EAZS
([C3fE Uy HBKREEIEDERR - TRICERIIT
TNEFET,

400 e
Atmospheric CO, .""4
__ 380 17401 2 .t -
E (1.7£0.1 ppmiyr) ge
g
= se®
c 360 - see” o)
S .o
g .
= ¥ " s
§ 340 R T L
c m B
8 A
o' 320} ot
[&] . »
A" QOceanic CO,
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Fig. 3: Time change in atmospheric and
oceanic CO, concentration in winter in
the western North Pacific.
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North Pacific (Figure 2).
observe oceanic CO, along the lines of both

Especially, we
137°E and 165°E in winter and summer.

North Pacific Absorbs CO,

Figure 3 shows results of our CO, monitor-
ing. We can see that the concentration of
CO; in the ocean has increased over the past
few decades together with that in the air.

Figure 4 shows the estimated air-sea CO,
exchange based on observation data of JMA
and other organizations including foreign
institutions. We can see that the concentra-
tion of oceanic CO, varies from area to area.
In the eastern tropical Pacific, the concentra-
tion of CO, in the ocean is higher than that in
the air due to an upwelling of carbon from
deeper layers. In contrast, in the western
North Pacific and the seas adjacent to Japan,
the oceanic CO, concentration is lower than
The

reason is that the water temperature in the

the atmospheric CO, concentration.

western North Pacific there is lower so the
ocean can absorb much more CO, from the
air.

JMA is planning to enhance oceanic CO,
monitoring for global warming projection.

2006
GO, Flux
(mol/m3fyr)

6
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Fig. 4: Air-sea CO, exchange in the Pacific.
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Marine Meteorological Report of Kanagawa Maru
in 1906 in “The Kobe Collection”

Yo Nyomura (Director of Tokyo aviation weather service center)

“The Kobe Collection”, a long-term marine meteorological observation data

set is valuable for research on climate change and has recently become the focus

of worldwide attention.

We introduce a marine meteorological report of Kana-

gawa Maru which contributed to development of Shimizu Port as an example.

23 35

680

The Kobe Collection

Climate change has recently been recog-
nized as a critical issue for human beings and
long-term observation data, especially ma-
rine meteorological data is increasingly
sought. Because the ocean is less subject to
human activities and, unlike the atmosphere,
doesn’'t change rapidly the relationship be-
tween climate change and the ocean has
attracted academic attention. Ocean data is
recognized as valuable to research climate
change.

“The Kobe Collection” attracts much at-
tention worldwide. It has nothing to do with
the fashion show of the same name. It
comprises some 6.8 million observation re-
ports by merchant ships and military vessels
from 1890 to 1960 which were collected by
Kobe Marine Observatory. Many marine me-
teorological reports have been lost over time
due to disasters, wars, changes in society
etc. “The Kobe Collection” is unprecedented
in being the most comprehensive long-term
data set anywhere in the world.
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Shimizu Port and Kanagawa
Maru
Shimizu port was largely developed for
export of Japanese tea to Seattle, USA. In
the first such export Kanagawa Maru (Figure
1) of Nippon Yusen entered Shimizu port at
9 a.m., May 13, 1906. Shipmaster Captain
Carnot made a speech at the welcome
ceremony, “Kanagawa Maru comes here to
carry Japanese tea now and then we are
going to leave for America. However, don’t
be satisfied with the present. You should
develop overseas markets for many other
Japanese products in the future. Moreover,
for more development of Shimizu Port, you
have to make an effort that many ships
leaving for not only USA but also Europe call
here”, After then, the port has been devel-
oping as his expectation. The data of Ka-
nagawa Maru in the Kobe Collection is val-
uable heritage to predict our future climate.
Marine Meteorological Re-
port of Kanagawa Maru
Figure 2 shows the report of Kanagawa
Maru. The period of marine meteorological
observation (May 8 to 14, 1906), the name
of the ship (Kanagawa Maru), the name of
the shipmaster (J. Carnot) and the route of
the voyage (from Moji port to Yokohama
port) are written in the margin at the top of
the marine meteorological log. Every line in
the text corresponds to an observation.
Following date, time and position of the
ship, the observations of wind, barometric
cloud, weather,

pressure, temperature,

: wave, precipitation and ocean current are
- written. The position of a ship is usually

given in terms of latitude and longitude, but
the name of a cape or lighthouse may also
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be recorded to indicate its position when
* near land.

: Kanagawa Maru left the Port of Kobe at
noon, May 12 and passed through “Off Hi-
nomisaki”, “Off Shionomisaki” at Wakayama
Prefecture. After it passed “Off Omayezaki”
- at Shizuoka Prefecture at 8 a.m., May 13, it
finally entered the Port of Shimizu. There
- was no record of the port call, but an ob-
servation was made in “Off Mikomotoshima”
(the south edge of Izu Peninsula) five hours
after departure from Shimizu port. This data
* in the last line of Figure 2 shows that the
wind direction was eastward, the magnitude
of wind was 4, the barometric pressure was
: 29.78 inch (1008 hPa), the temperature was
69 degrees F, the weather was fine and the
cloud amount was three-tenths etc.
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Fig. 2: May 1906 marine
meteorological report
of Kanagawa Maru.
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The photo on the cover shows a CTD (Conductivity-Temperature-Depth profiler)
and multi-bottle water sampler being raised by the crane of Ryofu Maru, a JMA
research vessel. Water temperature and salinity from the sea surface to near the
bottom at a depth of 6000m are measured by the CTD. Moreover sea water at
various depths is sampled by the multi-bottle water sampler to measure chemical
characteristics such as carbon concentration. These data are used for the
monitoring and projection of global warming. For details, please see the article,
“JMA is monitoring oceanic CO, for global warming projection” in this bulletin.
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Correction to article in bulletin Vol.53 No.2.

There was an error in the ship name on page 20 of the previous bulletin (Vol.53
No.2, the September 2009 issue). We apologize for the error and offer the
correction as follows:

:correct -error
(SYUNYOMARU) (SYUNTAKAMARU)
100-8122 1-3-4

Marine Division, Global Environment and Marine Department,
Japan Meteorological Agency
1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122

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