JoJ o J ) J ) JJ ) J )

THE SHIP AND
MARITIME METEOROLOGY V*I’“'ffli
March 205[2

Coastal Wave Radar in Irozaki

® k2
@ Japan Meteorological Agency

ISSN 0429-9000

[ BEIFICEBSNE L —5 —RNioERIRE ]




N
#H
(1))
=
H
i<
2
(Y
T

Kitld, MoABICKRDIBEDOSIVELIRERE - BREIBEITDELEEIC,
fiofBICxt LR RABOK[RIBEHRAAOERZTD CEZEBHNE UL
TY, FEUTHMEHSODRZNRIC, BLIREE - BIEROTIED,
[RTORPIDIIRBH, BEFBRORFDINREEEZRNSE LU TN
9, INTDEBIE. FERFELESLO>TNET ., #EiTlE. SBEOBDF2
@<Tq,

FEDBERODCREBEZRDANIZINDS, =5ICHRUADTUVLERGEIC LT
NWELZNEBNEIDT, KBUBRELLET,

BHR. Abld. [SKIRTN—AR=INSECEICRDCENTEZT,
http://marine.kishou.go.jp/jp/fune-jp.html

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 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, 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.htmi
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The cover photo shows the coastal wave radar (CWR) installed in Irozaki in
2010. The CWR is able to measure ocean waves among different directions
and periods. For more about CWR, see the article “Coastal Wave Radar” on
pp.8-9 in this issue.
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Summary of the 2011 Typhoon Season
[RT TR FHREALFEREZY S —
National Typhoon Center, Forecast Division,
Forecast Department, Japan Meteorological Agency
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Understanding tropical cyclones (TCs) is vital for mariners and the pertinent
knowledge provides the best first line of defense against related dangers. This
article summarizes the 2011 typhoon season in the western North Pacific and the

South China Sea.
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2011 Typhoon Season
The 2011 typhoon season in the western
North Pacific and the South China Sea began
in May with TC Aere (1101) and TC Songda
(1102), approaching Japan in a row. While

Tropical Cyclone Duration Peak Intensity
=y FEHAR =EEA
(EIRAE 2Ry Central Pressure | Max Winds
FibhRE RAER
UTC Day Month UTC Day Month (hPa) (kt)

TS  Aere (1101)] 12 07 May 18 11 May 992 40
TY Songda (1102)| 12 21 May 06 29 May 920 105
TS  Sarika (1103)| 12 09 Jun 06 11 Jun 996 40
TS Haima (1104)| 12 21 Jun 18 24 Jun 985 40
STS Meari (1105)| 00 22 Jun 06 27 Jun 975 60
TY Ma-on (1106)| 00 12 Jul 12 24 Jul 935 95
TS Tokage (1107){ 00 15 Jul 18 15 Jul 1000 35
STS Nock-ten (1108)( 00 26 Jul 00 31 Jul 985 50
TY  Muifa (1109)| 06 28 Jul 00 09 Aug 930 95
STS Merbok (1110)| 06 03 Aug 18 09 Aug 980 50
TY Nanmadol (1111)| 12 23 Aug 00 31 Aug 925 100
STS Talas (1112)[ 00 25 Aug 06 05 Sep 970 50
TS Noru (1113)| 12 03 Sep 12 06 Sep 990 40
TS  Kulap (1114)[ 00 07 Sep 00 09 Sep 1000 35
TY Roke (1115)| 06 13 Sep 06 22 Sep 940 85
TY Sonca (1116)| 06 15 Sep 12 20 Sep 970 70
TY Nesat (1117)| 00 24 Sep 18 30 Sep 950 80
TS Haitang (1118)[ 00 25 Sep 18 26 Sep 996 35
TY Nalgae (1119)| 18 27 Sep 18 04 Oct 935 95
TS Banyan (1120)| 18 10 Oct 06 11 Oct 1002 35
STS Washi (1121)[ 06 15 Dec 00 19 Dec 992 50

R: 2011 FOER—E

FRiE. 64 /v RULE) [CXKDDEE.
Table: Named tropical cyclones in 2011

TS. STS. TY [&. BRDREAADRS (BARE 34 /v I E48 /v KRG, 48 /v RN E64 /v

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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number

19 TCs formed by the end of September
(30-year average: 18.4), only two formed
from October (30-year average: 7.1) (see
Fig. 1). One reason for this was suppressed
convective activity over the sea east of the
Philippines. Accordingly, 21 TCs formed in
2011 (see Table), the fourth fewest since
1951.

Nine TCs approached Japan (30-year av-
erage: 11.4). Three made landfall (30-year
average: 2.7). TC Ma-on (1106) and TC Talas
(1112) made landfall in Shikoku Island and
TC Roke (1115) in Tokai region (see Fig. 2).
They caused damage over a wide area of
Japan.

In particular, TC Roke (1115) made land-
fall with maximum winds of 80 kt and a
central pressure of 950 hPa. It was the
lowest pressure since TC Man-yi (0704)
made landfall with a central pressure of 945
hPa in July 2007.

/S

® 1: 2011 FOERDBRIFEEH

(il |
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12 month

HEOET ST 2011 FOBRIRER. SBOMNIET S DBBRIEERDITFEZTT.
Fig. 1: Monthly numbers of tropical cyclone formations in 2011
The red-bar chart and blue-line graph show monthly numbers in 2011 and their 30-year averages from 1981

to 2010, respectively.



JIKTHRH T DIERIBER

K[IEFTIE A VI Y =071 Ry
b T TV D RRERER, REIRIER.
JIRFTREGFEESEHR IMH), FLE-
D2IARKOA VI —Ry @B UTER
[CRATDIBHREERE L CNET, fofbnZE
BT ORHOBEDEOHEICRTDIER
ZRATDXIDORRENNLET,

2012 43 H

Typhoon Information Issued

by JMA
The Japan Meteorological Agency (IJMA)
provides information regarding TCs in many
forms including SafetyNET, NAVTEX, radio
facsimile (JMH), radio TV and the Internet.
To support safe navigation and prompt
evacuation or avoidance in the event of se-
vere weather conditions, please be sure to
obtain and use the most recent information
from JMA.
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Fig. 2: Tracks of tropical cyclones forming in 2011
The figures represent the last two digits of tropical cyclone identification numbers. The green, red and yellow
lines show the tracks of Ma-on (1106), Talas (1112) and Roke (1115), respectively, which made landfall in

Japan.
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Tsunami caused by the 2011

off the Pacific Coast of Tohoku Earthquake

JERT WKIRE - BF BEIRERE

Office of Marine Prediction, Global Environment and Marine Department,

Japan Meteorological Agency
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The 2011 off the Pacific Coast of Tohoku Earthquake, which was the largest in
recorded history in Japan, occurred on March 11, 2011. The tsunami caused by
this earthquake hit the coast of Japan, and an especially massive tsunami was
observed along the Pacific coast of Japan from Hokkaido to Kanto.
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Largest Earthquake and
Tsunami in Recorded History
in Japan

At 14:46 JST Mar. 11, 2011, a massive earth-
- quake of magnitude 9.0 occurred with its epi-
center off Sanriku Coast. Due to the earthquake,
- very high tsunami of 9.3 m or higher (3%) was
observed at Soma in Fukushima Pref.; 8.6 m or
higher at Ishinomaki-shi Ayukawa in Miyagi Pref.
and 8.5 m or higher at Miyako in Iwate Pref. The
* tsunami was observed mainly along the Pacific
coast of Japan from Tohoku to North Kanto but
also spread widely from Hokkaido to Okinawa.

Areas along the Pacific coast of Japan from

Tohoku to Kanto were severely damaged due to
- the tsunami and many lives and property were
- lost in Iwate, Miyagi, Fukushima Pref. and other
- areas mainly in eastern Japan along the Pacific

COMBORERBEAIEICHITDEL
ERROENTHO, HRHICRTE 1900 :
FUET 4 BBICAETRETCTLUIZ, BRE -

- This earthquake was the largest in recorded

(FR=%0 450 km, 18%9 200 km [CKRU. 2 history in Japan and fourth largest in the world

Coast.
Observed Data of Tsunami

- since 1900. The seismic source region was about
30m U EISEUZEEZSNTNE TG, T ¢ 450 km long and 200 km wide, and the ocean

- floor slip, which generated the tsunami, is es-

MREOEEIT ML) EHBDEDE, BRINEPTRESVDVETHD. BEORBRIICNKIDESH >IETEEMENHDET,
F2. FEAMBROAS REEZZILHE T, BUCEROSSEEHATES TVRNTREEDDDET,

*Data shown on tsunami indicate maximum recorded values. Actual heights may have been even higher in some cases as facilities
at several tide stations were severely damaged, which may have affected observations.
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timated to be 30 m or greater. The tsunami
caused by this earthquake was also the largest
ever, and observations along the Pacific coast of
Japan from Hokkaido to Kanto, close to the
epicenter, included tsunami of 8.0 m or higher
at Ofunato in Iwate Pref.,, 4.2 m or higher at
Hachinohe in Aomori Pref., 4.2 m or higher at

2515% Observed First Wave

B Maximum Wave

Tide Sttin - mEEl [ WLEIE | BE | amed | &S
Arrival Date & Time (JST) | Initial Motion | Height |Date & Time (JST) Height

BE BES 1181485-7 slE 120cm | 1181585515 930 cmiyd £
Soma (Fukushima Prefecture) 11th 14:- Fall 11th 15:51 = 930 cm
BEHI (BHS) 1181485-5 1181585265 |860 cmId £™
Ishinomaki-shi Ayukawa (Miyagi Prefecture) 11th 14:- ) i 11th 15:26 = 860 cm
st EFS 1181585015 slE 124cm | 1181565265 850 cmi £
Miyako (Iwate Prefecture) 11th 15:01 Fall 11th 15:26 = 850 cm
AWE (EFR) 118146852 SIE 1000m | 1181565185 800 cmIM ™
Ofunato (Iwate Prefecture) 11th 14:- Fall 11th 15:18 = 800 cm
I\F EHFS 1181585215 slIE oam | 1116855753 1420 cmiM) £
Hachinohe (Aomori Prefecture) 11th 15:21 Fall 11th 16:57 = 420 cm
26 BEFS ¢ 1181485-9 3= 11oam | 1181565215 1420 cmi "
Kamaishi (Iwate Prefecture) 11th 14:- Fall 11th 15:21 = 420 cm
K GRS 1181585175 197 1181665525
Oarai (Ibaraki Prefecture) 11th 15:17 Rise 170cm | "4 1th 16:52 SLYE:
Z0EHARY (B8 1181585205 5= tocm | 118158445 1 oo,
Erimo-cho Shoya (Hokkaido) 11th 15:20 Fall 11th 15:44
WHhEHINEE (BE8) 1181585089 197 260cm 1181565395 333 cm
Iwaki-shi Onahama (Fukushima Prefecture) 11th 15:08 Rise 11th 15:39
REHEBER (B8 118156543 U 118156557

: . . i 286cm 286 cm
Nemuro-shi Hanasaki (Hokkaido) 11th 15:43 Rise 11th 15:57
M G S EP) 1181565200 5| 20cm 11816654273 280 cm
Urakawa (Hokkaido) 11th 15:20 Fall 11th 16:42
BOMBIRE (BFHRE) 1181565300 5|E 24em 11818651673 279 em
Mutsu-shi Sekinehama (Aomori Prefecture) 11th 15:30 Fall 11th 18:16
AlBE (B 7 1181785005 mU 146am | 118208595 278 em
Susaki Harbor (Kochi Prefecture) 11th 17:00 Rise 11th 20:59
+BE Cse) 7 1181585275 SIE tsem | 11815655753 1276 cmi 7
Tokachi Harbor (Hokkaido) 11th 15:27 Fall 11th 15:57 = 276 cm
REPHAZFESHE tEd) 7 1181565299 31 om | 1182285195 |
Hamanaka-cho Kiritappu Harbor (Hokkaido) 11th 15:29 Fall 11th 22:19
HhF (FES) 118156513 b::1 92 230cm 1181785220 250 cm
Choshi (Chiba Prefecture) 11th 15:13 Rise 11th 17:22
SIVEERE OhEs) ™ 1181585345 SIE soam | 1116851753 (246 cmIM ™
Tomakomai East Harbor (Hokkaido) 11th 15:34 Fall 11th 16:17 = 246 cm
HEE duEd) 118166515 8L 183cm 118236535 239 em
Hakodate (Hokkaido) 11th 16:15 Rise 11th 23:35
SVEEE e 2 1181565385 EIS3 oam | 1181785315 295 cm
Tomakomai West Harbor (Hokkaido) 11th 15:38 Fall 11th 17:31
5IE8 (ILEa) 11815653553 BL | joeem | 11BZ3EIT | 58 oy
Kushiro (Hokkaido) 11th 15:35 Rise 11th 23:39

x: SHORROBAE (BERXROSIN 2.0m M EDHRZETRM

*1 B ERZTHERMORAT —5.

*2 | BT ESEERNERENOET—5
*3  BAROBS (ML CHBENE. RESNEPTREBMETHD, REORRETNED BB > TR

NHOET.

- 35 1 ROEENRPE CESARE CESRNCEZT LU TNET.

Table: Tsunami data recorded at stations observing maximum heights greater than 2.0 m.

*1: Stations belonging to the Japan Coast Guard.
*2: Stations belonging to the Ports and Harbors Bureau of Japan’s Ministry of Land, Infrastructure, Transport and Tourism.
*3: Recorded tsunami data where actual heights may have been higher.
Hyphen (-) indicates where arrival time, initial motion and/or size of the first wave were unclear.
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Kamaishi in Iwate Pref, 4.0 m at Oarai in
Ibaraki Pref, 3.5 m at Erimo-cho Shoya in
Hokkaido and 3.3 m at Iwaki-shi Onahama in
Fukushima Pref., in addition to the three tide
stations mentioned above. The scale of the
tsunami was so huge that it propagated exten-

I\P (BHRB
Hachinohe (Aomori Prefecture

=28 (B8FS)
Miyako (Iwate Prefecture) W

/.

v

\\p/v/\\/_\

KioE (EFB)
Ofunato (Iwate Prefecture)

{

M,
ashidll (2B
Ishinomaki-shi Ayukawa

(Miyagi Prefecture)

WHERNEE (BER)
Iwaki-shi Onahama
(Fukushima Prefecture)

R GRS
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Soma (Fukushima Prefe_cElE_e)
v
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Fig. : Tsunami waveforms recorded at each station.
V indicates first waves, and V¥ indicates maximum wave heights above usual sea level.

Arrows indicate the period of missing data.

CNSORAEIBFICRESNITIRE
PICEHRILZETHD., REICELICHU
FEEFEROST (BLES) FINMUEE
ISORBENHDET, RHADBRIC
KDE ZECFETEBLESN 40m U EIC
HELTCNDECSEHD., sFENSE
SEDIcFIE TIRMBISHWSEDHEE L
FUL. ABIBSEEKRT, MBEEBT
DFEHTIL 2012 F 1 BIRFE. & - 175
RBABEIENDE THKZ 19,400 AICDIED
EER

sively and was observed along almost the entire
coastline of Japan. The table on the previous
page shows data of tsunami with height ex-
ceeding 2.0 m collected at tide stations. The
figure above shows examples of the recorded
tsunami waves.

The table shows values observed at tide sta-
tions along the coast, and the tsunami runup
heights were larger in some areas. According to
field surveys, tsunami height reached over 40 m
in some areas along the Sanriku Coast, and the
coastal areas from Iwate to Fukushima Pref.
were utterly destroyed. The impact on human

. life was also catastrophic; the number of dead
-6-
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*+ or missing was as many as 19,400 as of January
2012, according to the Fire and Disaster Man-
agement Agency.

Damage to Ships and Har-
bors

* The massive tsunami severely damaged ships
and harbors. According to technical report No.
* 1231 of the Port and Airport Research Institute,
many ships drifted and collided with breakwa-
ters, harbor walls, and so on. Some ran aground
inside breakwaters or even on land. More than
17,000 small vessels such as fishing boats were
- carried inland and even large ships from 20,000
- 200,000 gross tonnage ran aground.

Harbor facilities such as breakwaters and/or

harbor walls were also severely damaged, and
many fish farming facilities such as rafts and
fixed nets were washed away. Some coastal
= areas like the coast of Rikuzen-Takata lost sand
beaches and/or coastal forests due to ground
subsidence caused by the earthquake and
* tsunami.

Long-Lasting Tsunami

Tsunami warnings and advisories issued by JMA
- are broadcast for vessels on NAVTEX, radio
telephone, and so on.

Tsunami Warning and Tsunami Advisory for

this event were issued at 14:49 JST Mar. 11,
- immediately following the earthquake occur-
rence, and only cancelled for all regions at
: 17:58 JST Mar.13, more than two days later.
Thus, the effects of a tsunami last long and
sometimes a maximum wave arrives several
hours after the first wave arrives.

When a Tsunami Warning or Tsunami Advi-

sory is issued, caution should be exercised until
the warning/advisory is cleared, and secure the
- safety of yourself based on the latest infor-
mation.
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Coastal Wave Radar

JET MIKIRE - BFE BFRRR

Marine Division, Global Environment and Marine Department, Japan Meteorological Agency
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The Japan Meteorological Agency (JMA) started operational use of coastal wave
radar in 2010. Since the system is able to observe ocean wave energy among
different directions and periods, more advanced monitoring and more precise

forecasts are expected to be made.

L —&5 —HNoRRRTOME

KL, 1976 FEICHERREAEEBL :
FURZ, EERIL, BEICHRBLZEZYY— ng
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BERRE MUT TLU—5—R) \DOFH % :
flected back from the sea surface, thus esti-
BaNRRtLY -
replacing the USW system with Coastal Wave
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Y—DSBAEICAITTY A DVOKREFES L.
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Data Processing System

icati FsMBEE |

i A E

Remote Control System

S[RT

Japan Meteorological Agency

7 BiRtE o Y—

Ocean Wave Sensor

S NIRLTE

Communicating and Processing System

A B
OBSERVATION STATION

® 1: L5 - oERRFTOERN
Fig. 1: Schematic Diagram of Coastal Wave
Radar System

Overview of Coastal Wave

Radar
In 1976, JMA started the observation of costal
ocean waves around Japan using the Ul-
tra-Sonic type Wave gauge (USW) system.
The USW emits ultrasonic pulses upward from
a sensor located on the ocean floor and
measures the time intervals of signals re-

mating wave height. However, JMA has been

Radar (CWR) since 2010.
CWR measures sea surface motion by

transmitting microwaves from an ocean wave
- sensor located on land to the sea surface and
receiving the radar echoes reflected by capil-
* lary waves at the sea surface (Fig. 1).

Sea surface motion is described as a sum of

- waves with different periods and directions
(i.e., elementary waves). When a microwave is
* reflected by the sea surface, its frequency is
- shifted by the movement of the sea surface.
Analyzing the amount of the frequency shift,
- heights of various elementary waves can be
calculated. Significant wave heights and wave
- periods are computed as the synthesis of
: these elementary waves.

-8-




BEOIRRRISL,
%

[CK O TRRHNE
ZRITNIET BT EICKDRRISERD
ReaZzBHIDCENTETET,

REREENSSNET,

L—45 -RoRRRFOBR

L—5 -2, BERRELBRUTROSL
SIRIEEDH D, BESRALNESETEE *

UIZ=REHRNIEETT,

1 BERATRAETSANEROSAD |

DHEBZAETED.

2. BERATITRABE LDORR UNETA : The wave spectrum, which is the synthesis of

AN EDBIRETEUIZ elementary waves observed by CWR (Fig. 2),
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Advantages of Coastal Wave
Radars

Compared to the USW system, CWR has the

following advantages.

1. CWR is able to measure directions of wind
waves and swells, unlike USW.

2. CWR obtains ocean wave data averaged
over a large area around the station,
whereas USW only observes waves above
the device.

3. As CWR is land based, equipment failure
response is easier, reducing down-time.

Contribution to Wave Fore-
casts

. can be used as initial values of wave forecasts
DX -
. forecasts.

and is expected to facilitate more precise

TIABIDR DS & BEADER AT RE
It is possible to measure wave height
and period by direction.

- FENSEHE 12 T DS
- Ocean waves with a period of twelve
seconds come from the south.

- FAFAN S ERA 16 M DIK
- Ocean waves with a period of sixteen
seconds come from the southwest.

2: BRISNIERRAND M)LKl (BEIE 2011 F9 8 21 8 04 &)
Fig. 2: Observed Ocean Wave Spectrum. (Irozaki, 04 JST September 21, 2011)
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International Workshop for Utilizing Historical

Marine Observation Data
SEF  MIKEE - BT BTSSR

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

BLEIIRBAT —HIE. 200 FULEDRBICHDE > TERSINTRY., JEZSZER -
FATILCHDEBSENTY, CTTIE 2011 F 5 AICITOHNIEERARESTOHIC
BBET—HDHRED. ZONARMODLECRITZHBICHRDIREDIDMEH DT

TUET,

Marine observation data have been accumulated for over 200 years and are im-
portant for climate change monitoring and prediction. An international meeting
was held in Italy in May of 2011, focusing on activities to utilize historical marine

observation data.

BB ELIKERT 50

FiE

KIRRESFTHCRDRERIEL 18 ©ifIC=
RIEESNF UIZ, fefBICKDBEKEDRIRE
(FBEICCDENSIBE > TRD, seize LT
EESNTNET, COUICERRELHE
BERREHAT Y ZREEIOERET
AIEICERIDCHDHABERND 2011 &
5 BICA 59U PTRESNE U,

COMRESTIE, BT —HZERT
BDEDHIC, MME L THE LTV DIMBEGHRE
[CEBSNTNBDT—FZIYE2 -5
BTEJIRANERIDIMEE (TIHILD
[CZREBNEEIDCH. EOXRDICHEE
ZEDDINENZEET - VEUTERR
BMSNF LI, L. tE[IKBAUT—HD
TIZIEICDODNTERJUKRDSERD fEH
MERLUTHD, ZORRICONTERBND
bHOFUIC,

BAFEDEE
MREZDES—DOAEIAT — T
MEABREOREIBREEBICBOED
BTECRBBEENDCERT BN ?) &

Unearthing Historical Ma-

rine Observation Data
Sea surface temperatures (SST) have been
measured and recorded since the 18th cen-
tury, when mercurial thermometers were put
to practical use. To utilize these valuable data
for climate change monitoring and prediction,
researchers held a meeting in Italy in May
2011.

One main theme of the meeting con-
cerned how to proceed with “digitization”
namely, conversion of paper-based records
such as logbooks into electronic formats that
can be processed by computers, because
digitization requires a huge workload. Out-
comes of activities to digitize land surface
meteorological observation records were also
discussed.

Changes in Observation

Methods and Instruments
Another main theme concerned minimizing

the impact of change in observation methods
and instruments. For example, SST observa-
tions have long been performed by bucket

-10 -




WS ETUR, aaknb, BEKEDAIRE
[(FNTIIRKICKDfFTIONTEEH UL, &C
A0, BIKICANWBNTYDOME (K&, 1
HHDNITLAR) DVAES, BOREFIC
FOTEHABICHWRENDSELCDCEND
PDHO>TECNET, BANS/NTYTLH
FITRBKDBEN. BETAEIDEXT
C. RREDREEDRDOFEETKENEL
IRRECBVNDHDEHTT,

MIC. tHARERICHFE UIZ John Kennedy
K (EERZRB) bOBEICKDEESNTL.
BEDHRAFENEBEZTLET ., RUESE
NPT, BEKBOERAIIEDERIZ. N\T
YEKENS, TVYVARHMABICIRIRUEE
KZEZBRDFTE. T1ICKDEEERANERLD
EDO>CEF U, FEFTE. CHUIEZ
IRBENAEHE T, ALHBRZICKDEANAK
ERUEEBZEDHDRDICEDF UL,

COURSFE I REEDT —HZEEA
FTRICE. BABZEZDIIEDDTIFS
<, BUICEZMWIE L TE—1t T DIEENR
NEFEA, CCTREEDDIE. BIFDEH
AIFEDI—IT A VOBRITHOSSR
CEAIUCHRDER (X5YF7—5) T,
TSN T IZIBICHNTE. EREIEIZ
[TTIRL XIF—=HFETTIFIIETBC
CCRESHMER T —Y DRAMENSSIC
S2FE0FET. BRICHRNTHE, EGRANKE
FUHELT. XIF—=IFXTRESNTH
DMMMOEFERFEETHD., T OFH2EE
BREEDHERBELCKEIEHSNTNE
ER
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sampling. However, it has been clarified that
small differences are found in observed SSTs,
depending on the material and size of the
buckets used as well as the ship’s speed.
These differences are caused by heat ex-
change between the sampled water and air,
while the water is bucketed from the sea
surface and raised to the deck to measure
water temperature.

The figure shows the historical change in
instruments used for SST measurements,
reported by Dr. John Kennedy (UK Met Of-
fice). The most widely used instrument has
changed from buckets through engine room
intakes (ERI) to automated buoys. Recently
remote sensing observations from satellites
has become important along with in-situ
observations.

To make use of these different data, it is
essential to correct for differences caused by
the observation environments. One of the
keys in this process is the “metadata” in-
formation about observation environments
such as observation methods, ship’s call signs
and instrument heights. Metadata should
also be digitized in addition to observation
data, to make historical data more reliable
and valuable. Even today, observation data
from voluntary observing ships along with
metadata are valuable and widely used for
comparison with other observation platforms
such as automated buoys and satellites.

10 T T r —r
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&: RAFEDEE
Fig. : Change of observa-
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Seawater Temperature Changes due to Climate Change

JET MIKIRE - BFE BFRRR

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

BEL. JURZBENCH SHBK EDQTRIVF—ZEIEOABDEKRDEIEDHETEZTRD.
HEKREICREDKUREBNCHVNTERRREERIC U CNET, CCTIE IURREICHD
BEANEIDRIBSKRZIEICDONTBITLET,

The ocean plays an important role in climate change because it stores large

amounts of energy in the earth’s climate system. In this article long-term seawater

temperature changes due to climate change are introduced.

JURBICBF

BEE DIFDRKEDO LR TREDHE
BEZDCENTEET., COIEWH, BFIH
KEEIEEEOKIREEICHOIMEKEDNDT
RIVF-EEDZLERELTEADCLE
NTEET, IPCC 5 4 RFHDIRSE L. Kl
BECLO>TBRRORRBZERDIRIV
F-NEDREEZELUENZRELTNE
IE1). ZNICENIE. IRILVF-ZELE
RO 90% & BFDIDELDNSDHTRO,
BFIREREZDDEZRE D ZBO>TND
CENMDNDDET,

Climate Change and the
Ocean

Since oceans are capable of storing vast
amounts of heat energy by very small rises in
seawater temperature, the ocean is a major
energy store in the earth’s climate system.
Figure 1 shows estimated energy content
changes in each component of the system,
adopted from the IPCC 4th assessment re-
port. According to the report, about 90% of
the total energy change in the system is at-
tributed to change in the ocean, and obvi-
ously the ocean is a key component of cli-
mate change.

IRILF-Z{8 (10%D)
Energy Content Change (10% J)

-2 0 2 4 6 8 10 12 14 16 18

20

1: JRZE (WKREEZESH) IC

142 LBMWREDIRILF—EILE
Glaciers andlice ca Bans EI%E(; 1961 EED\B 2003 fEéE'C@EﬂS
ARk i 8. HEEN 1993 EHS 2003 Fx
. J_/‘gj'ﬁghk;% TOZLEERT, (HE) IPCCEE4

0.06 Antardtic IcelSheed] R ERSEE

Fofjifzﬁkﬁ Fig. 1: Energy content changes in the
i earth’s system due to climate change
21K including global warming from 1961
= T;"" Change to 2003 (blue) and from 1993 to 2003
”‘"%‘Le? ic 159 (burgundy), adopted from IPCC 4th

- assessment report.
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IS ETRITIRRZAFEULTNET,
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Seawater Temperature

Changes
Figure 2 shows changes in the global average
temperature anomaly in the oceans (0-700 m
depth) from 1950 to 2011. In the last 60
years, the global average seawater temper-
ature has risen at the rate of 0.02°C per
decade. From the mid-1990s to the early
2000s the oceans warmed markedly, since
then the warmer-than-average condition has
been maintained. These variations are pre-
sumably caused by natural variability in the
atmosphere and oceans as well as global
warming due to increased concentration of
greenhouse gases such as CO,.

As seawater temperature rises, its volume
increases due to thermal expansion. Rising
sea level resulting from ocean warming is a
global concern.

JMA provides various kinds of information
about climatic changes in the oceans on their
website:

http://www.data.kishou.go.jp/kaiyou/shindan/index.html (in Japanese)

0.10

0.00

-0.05

KR & [ C

-0.10 |

Averaged temperature anomaly [°C]

-0.15

LEF3 . 0.0200.003°C/104

EEEAE - 1981-2010FEF 1)
0.05 F Trend: 0.020+0.003°C/decade
Climatology: 1981-2010 average

IMA
RRT

1950 1960 1970

1980 1990 2000 2010

year

& 2: HROBEARE CBENS 700m %) EiOKEBILFEDHER
Fig. 2: Change in global average temperature in the ocean (surface to 700 m)
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EORA (BEDR2)

% [FNDA(Harerun)*HN5MD—5 Comments from Harerun

Observation of Cloud (Cloud Types)

FIQREDOSTDERAICDONTHBT LU
LIz, SOBIEMEDRIC DN TIBNT LE I (GF
U<IE iR REDAIIEEH ) Z2SR<IZSU)),

EDFIL 10 BEBICKBISN. ZNZNO
EFRNDESSHRB/IIARF > TNET,

TE(C) Tl BFEE(SC), BE(S). &
(Cu)RUFEELE(Ch)D 4 FEFEDEFENRE SN
FI, Scld. BULIR. AHDHDIR. O—/)L
RNREDHEDERNEF > IZBFTIEEBD
EDET. 8L\W. EFCREEHSNZHD
CENBDFET, Stid. EEDSSINEFIEF—
BRISNEBOERET, EDONLEHEENEERD
CEEDHDFT, I, B5E. W, =5
RIEEEHEDSICENDBOFT, Culd, BlE>
E<HHAA<HO>STOLUTRO., BOR—AZFE
EIERANEDLDBFEZELTNET, FE.
Lo DRMEDIEKE/ D CENHDFET, Cb
E. WABKBEBOXLIBFEELTRD, &
BIFUR UL D& TIRFERIEPWEIRICE
DTCUVET, Cu C@hk. Lo DMEDFKZE
HDEFD. FEEDV&LDEHDICEEDDE
ER

PE(Cv) TIE. SEE(Ac). BEE(As)&
UBLBE(Ns)D 3 BBDEMNROSNET,
Ac [3. BULWR. AHDOH DR, O—IVIASE
DEDERNEF > EBHNNEBDET. 5D
DIFEICENROSNF T, As(F. IWEBTHD
BHARLNDCEEHD., TONBEL KRS
MERZ L CVET, KEB@ICIEE+~E8
F0. SEHPICEHMB~YETX—~ILED
BOREBBREZETS., ERULCR. X2
[ZEREMEHNFE T, Ns(d, BIREBTEL, As
ER UK DICTEHRIMBENAE < &8l LICW.
EFXCIIRMZHENET,

This article introduces cloud types observa-
tion (please see "Guide to Weather Observa-
tions for Ships" for details).

Clouds are classified into ten principal types
that appear at particular heights.

Stratocumulus (Sc), Stratus (St), Cumulus
(Cu) and Cumulonimbus (Cb) are low-level
clouds (C.). Sc is composed of thin boards,
rounded masses or rolls, soft and grey, and
sometimes with weak precipitation (rain,
snow or snow pellets); St is generally a grey
cloud layer with a fairly uniform base, some-
times in the form of ragged patches, and
sometimes accompanied with fog, drizzle,
snow or snow grains; Cu are dense with sharp
outlines, in the form of rising mounds, domes
or towers, and sometimes release showers;
and Cb resembles a mountain or huge tower,
upper parts having a fibrous texture and often
spreading out in the shape of an anvil,
sometimes accompanied with showers, light-
ning, thunder or hail.

Altocumulus (Ac), Altostratus (As) and
Nimbostratus (Ns) are middle-level clouds
(Cm). Ac is composed of thin boards, rounded
masses or rolls, soft and grey, and usually
appears with shade; As is striated or fibrous
veil, more or less grey or bluish in color, with a
horizontal scale of hundreds to thousands of
kilometers and a vertical scale of hundreds to
thousands of meters, and accompanying rain,
snow or ice pellets; and Ns is thick, dark grey
with rain, snow or ice pellets, with scale sim-
ilar to that of As.
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LE(C) T BE(C). BRE(CORU
BEZ(Cs)D 3 BBADEMNRSNET, Ci
[F. BIRTHRDOKRDTHRODHDEENBEND
ET, WfREIITEMUE. HDUEHRIR
[CTE2>TNET, Ccld IFBICINSEERAD
INEZEWMNZRDICEF ZBNET. BF
ZD—BICTEFT>TRESNE T, CslF. AN
—JVIRTEHDD 2 IEBNET, RBEOLED
NEHENBDTENZ<HDFET,

KEROBLEIRBR CIE. EOFEIL. SBE
[CDNT, EOEVHMAENDEZ 10 &4
HFHsSicLZEDZ@RLET., FSIEIC
DNTIE ROMEICHETLUE T,

Cirrus (Ci), Cirrocumulus (Cc) and Cirro-
stratus (Cs) are high-level clouds (Cy). Ci are
detached delicate and fibrous, often have a
silky appearance and sometimes show as
white particles or narrow bands; Cc are small
white flakes of very small globular masses
and usually gather around one part of the
sky; and Cs shows as thin whitish veils and
often gives rise to haloes.

In weather reports, cloud type is reported
in terms of ten codes, defined by cloud type,
amount and other factors. The codes will be
introduced in the next issue.

TEE: Cu TEE: Cb hESE: Ac
Low-level cloud (Cu) Low-level cloud (Cb) Middle-level cloud (Ac)

L ey RS ST
hESE: As LFEE: Ci LFEE: Cs
Middle-level cloud (As) High-level cloud (Ci) High-level cloud (Cs)

&: TEEDHE
Fig. : Major cloud types

*) MEINdDAL FREFDVYRAIY CFvS505—-TY,
Harerun is the mascot of the Japan Meteorological Agency (JMA).
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BEIRT-EADBNT —SHPRICHIT SRR —
Port Meteorological Services in Nagasaki
— Checking of Shipboard Instruments in a Shipyard —

REBBFIRE BLIRE
Maritime Meteorological Division, Nagasaki Marine Observatory

BEIRY-E2D0—DICHKICKBIK[EFFEDNREDH VXTI, CC TR RIBBFS
BICKDEMRICHITDIAREB TOREDORFZMBITLET,
Nagasaki Marine Observatory provides checking of shipboard meteorological in-
struments such as barometers by visits of a Port Meteorological Officer (PMO).

This article describes a PMO visit to a large ship in a shipyard.

RIBBICHRIZIBESRY L

2 :
RES TR, MIHICKDREEE BRES
EITILHDDIEHEDRABDORED. &
B - BRICETBNEREDBBEET L
2EBERIBEERSANMES L TNET,
ABE, R BEE - BPBECRER
D, ANBTRMABBEE< HOFLAD,
HREARD Ly O EEY BEMHER LD
S < DEMINGD O, FEMOIREBOI
DIC K DICAS TN BN SBIERE
KESNBTENS<BDET, SO, 35 :
BRRIC 1T BEBEIRIC DN TR LET,

SHePRICHIT DnlomIR

SERFNII AR OERNEE T D—BOK
BBSE TIBCHICH. Ry IPORR

‘?fzﬂ///,ﬁiizg

. Hakodat
Nagasaki | 1"
&

D ’Malz,; s Yokohama

i
o

Kobe Nagoya

]
o

® 1: SRBEY—ERZEERLUTNDE
Fig. 1: Location of ports where meteorolog-
ical services are available

Port Meteorological Services
at Port of Nagasaki
At the port of Nagasaki, Nagasaki Marine
Observatory provides port meteorological
services, including checking of shipboard ba-

- rometers and other meteorological instru-

ments and giving advice on marine weather

- observations and reports.

Although Nagasaki does not see as many
ocean-going vessels as Yokohama, Nagoya,
Kobe and other Japanese ports, it has many
shipyards including some with the world’s

- largest docks, and the Observatory receives
- many requests for PMO visits to ships that are
* newly built or docked for maintenance. This

article describes meteorological instrument
checks by visits to a shipyard.

Meteorological Instrument
Check in a Shipyard
Since a shipyard is a large manufacturing site
where large heavy machinery operates, it is

important for a visiting PMO to ensure his own
- safety and not interrupt shipyard work. To this
§end, the PMO asks shipyard staff to accom-
- pany him when visiting a docked ship and also
receives safety lectures in some cases before
boarding.
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A PMO based at Nagasaki visited the VLCC
HAKUSAN (gross tonnage: 160,059) that was
* under construction in the Nagasaki Shipyard
- of Mitsubishi Heavy Industries, Ltd., for de-
livery to Mitsui O.S.K. Lines, Ltd.

After receiving instructions from shipyard
staff, the PMO donned a safety helmet and
boarded the ship using an elevator in the
dock (Fig. 2). Many shipyard workers were
toiling inside the ship installing and adjusting
E various items, painting, and so on. The PMO,
paying careful attention to these, went to the
- bridge and conducted a barometer compari-
- son check (Fig. 3). Another barometer check
- was made in the captain’s cabin, where the
PMO was careful to keep the new furnishings
. clean while completing the barometer check
procedure.

As in this example, not only ship crew but
also shipyard workers appreciate the im-
portance of port meteorological services and
cooperate with us in promoting ship’s
weather observations and reports.

CDERDIC, BBDEMBEDTIUMNIEM

PIBBRB DERKRICE

BROZIESE. HICKDI[KREHR - BRD

BEISEBOEENEE -

BECHDNZIZNNTNET,

® 2: =

s DIEHDITUNX—H
Fig. 2: Elevator to board ship

3: JIEFTORER
Fig. 3: Barometer check
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FAX/&F X —)UICKDREFT mIRKERABEDUE]

Revised Request Form for

Barometer Comparison Check via Facsimile or Email

JRT HEKIRE - BFE BERRE

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

JERTIIMICRITRERDBEZH -
B9 3CH. BEIREDIHMICKDITRE
- simile or email to vessels anchored in Japa-

BORRN TSR ROBDBBIC D
DOBMICT LT, ZORBE LT FAX/E

X— LK BEES EEY — 2 ERH L
THO. SHOWBWICTHARVEENTNE :
- servations.

ER
IR IKFRFEHR DTE]T

KLl FAX/EF X —)UIC K BEEE R
B — CRORBMED EORRD, S K8
RIEDNTEFNELE HEIRIEB®RS

8R). ESUEIRISUTDED T,

(1) BFA—IVIC K BEBEDZHER
ET DD, SEFOSHBFX—LP L

RzsedE LE LIS,

DEFA—IVP FUREDRZEHMZRITE
=

(3) RHEBEVERERDEDICHST
EEBIC, BAMEAS LTRALDI)

EDOELF UL,
SESTRIRDITEERE
(1) FAX/EF XA —=I)UIC KD EST D&
[F. —RRICIMBICKDRIRICLENTHEEDNS
NFET, CDITEH. BEIRBICKDEREY
IR IR E R LE T,
(2) BERREBICLDIREIS. [IREFHEE
[CREDDRIESTDRELIFIERRDFTT, BE
[IBBICKDREELRIIC, EBICKDTEH
NS REOBREEZTTIREIDRDOREE
WLET (PRO REF S F8. I
10 FBORENEBMITSNTNEI ).

JMA Port Meteorological Officers (PMOs)
provide barometer check services via fac-

nese ports, as an alternative to meteorolog-
ical instrument checks by PMO visits, to
maintain the accuracy of ship’s weather ob-

Revised Request Form
JMA has revised the request form for ba-
rometer checks via facsimile or email, to
make the services more convenient (see last
page). Major changes are:
(1) The PMO’s email address where request
forms should be sent is now provided, to

- facilitate submission via email.
(2) FAX DEEZBECHDDSTEBLLE -
BN OREICEE T BEH. BIRUORES

(2) Email addresses of the ship and agent are
now required, to ensure that PMOs may still
return results in event that facsimile trans-
missions fail.

(3) The number of entries required has been
reduced to the minimum, and the entry
boxes have been enlarged to make filling-in

. easier.

Important Notice

(1) The accuracy of a barometer check via
facsimile or email is generally less than that
. by a PMO’s visit. Therefore regular checks by
visits are recommended.

- (2) Barometer checks by PMOs are different
from the verification test that is required by
- the Japanese Meteorological Services Act. In
addition to checks by PMOs, please arrange
for regular verification tests by -certified
- manufacturers (Aneroid Type: every 5 years,
° Electric Type: every 10 years).
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Japan Meteorological Agency — Version 2012

Barometer Comparison Check Request Form

After completing this form send it by facsimile/E-mail to your nearest observatory. Ensure you fol-
low the instructions below before reading the barometer.

[0 Be anchored in a Japanese port.

[0 Make sure that the wind is not strong. Strong wind may disturb the barometer reading.
[0 Open the window or door of the house to measure outboard air pressure.

[0 Read the barometer JUST ON THE HOUR.

[Your ship]
Name of ship Callsign
Name of person in charge Gross tonnage
T E L INMARSAT-( ), Mobile, other( )
F A X 010-870- INMARSAT-B,M,F, other( )
Marine FAX | 090-302- Marine TEL | 090-302-
E-mail
Latitude N | Current
Longitude E | port of call in JAPAN
[Shipping agent at port]
Name of agent
T E L F A X
E-mail
[Barometer]
Barometer reading
(without correction to sea level or for instrumental error) ] hPa [Otha unit]
Location of barometer in your ship
Outboard air temperature . °C [0.1°C unit]
Time of reading | Year 20 Month Day , just h 00 min (UTC)
Height of barometer above sea level in ballast ' m
(The present height is usually between "in ballast* & "at | at present . m
full load.") at full load . m
Manufacturer Serial No.
Date of manufacture Date of official calibration
Send the form to:
(Tick nearest observatory only) FAX TEL
O Kobe Marine Observatory 078-222-8946 078-222-8918
[0 Nagoya Local Meteorological Observatory 052-762-1242 052-752-6364
O Yokohama Local Meteorological Observatory 045-622-3520 045-621-1991
O Hakodate Marine Observatory 0138-47-7682 0138-46-2213
O Nagasaki Marine Observatory 095-823-8220 095-811-4867
O Maizuru Marine Observatory 0773-76-4114 0773-76-4114
E-mail (common to all offices) pmo@climar.kishou.go.jp

3 Results of barometer checks will be returned between 09-17 JST from Mon to Fri except on Japanese public holidays.
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http://marine.kishou.go.jp/jp/baro-jp.html

“The 2011 off the Pacific coast of Tohoku Earthquake” occurred on March
11, 2011 severely damaged ships and harbors. We would like to extend our
deepest condolences to all the friends and families of the victims. As
explained in an article in this issue, the effects of a tsunami last for a long =
time. When a Tsunami Warning or Tsunami Advisory is issued, secure the
safety of yourself based on the latest information.

JMA’s PMOs provide barometer check services via facsimile or email to
vessels anchored in Japanese ports, as an alternative to onboard visits by
PMOs to check meteorological instruments, to maintain accuracy of ship’s
weather observations. The revised request form is available in this bulletin
or on the JMA's website “Ship’s Weather Observations/Reports”:

http://marine.kishou.go.jp/en/baro-en.html

J
T100-8122 HTR#E FHEX KFH 1-3-4
J[ET MRS - BFE BFRIRER
MoCBLESRSR] B3
ﬁ
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/ )
Tk 24 4 3 A 26 HIETT
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