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The Japan Meteorological Agency (JMA) issues

various kinds of the marine meteorological
information through the communications media.

As one of these services, wave analysis and
forecast charis for the western North Pacific and for
the coastal waters of Japan including the adjacent
seas are broadcast through the metecrological radio
facsimile {JMH).
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Daily wave information {wave forecast, warnings

and advisories) is announced by local metearological
observatories, as well as weather information. The
information is used for shipping (safety and
economical routing), fishery (safety and planning),
development of marine structure (design, planning
and safely) and marine leisure,
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Wind Waves and Swell

QOcean waves are generated by winds, and
classified into  ‘wind waves' and ‘swell'. Wind
waves become larger with an increase of wind
speed, wind duration and fetch length. Swell is a
group of ocean waves free from wind action, when
the wind ceases in the generation area of wind
waves or when the waves propagate from the
generation area. As the most typical example of
swell, there are waves traveling thousands of miles
distance from typhoon area to the south coast of
Japan.

Significant Waveheight

Ocean surface shows a complex appearance, so
that the average waveheight and period of the 1/3
highest individual waves are adopted for practical
use. This averaged wave is called the significant
wave and roughly approximates ta the visual
observations. In wave analysis and forecast, it is
common that waveheight means that of the
significant wave,

In a real sea state, various waveheights are mixed,
and it could be found about two times as high as the
significant wave during the observation of 1,000
individual waves in the statistics.

When wind waves and swell are coexisting in the
same area, 'combined waveheight' corresponds to
square root of sum of squares of each waveheight.

Shallow Water Effects

When the waves approach the coastal waters and
the water depth becomes shallower than a half of the
wavelength, the shallow water effects occur such as
change of wave property (height, velocity and
length}, shoaling, refraction and wave breaking,
because of the influence of the sea bottom. Such
effects are not taken into consideration for
preparation of coastal wave charts. Users of the
coastal wave charts within a few kilometers offshore
should give attaention to these effects.

Numerical Wave Models

The computer programs for prediction of ocean
waves are called numerical wave models. The
models calculate (1} generation and growth by
winds (2) wave-wave interaction (3) energy
decay by adverse winds and wave breaking, under

 the laws of physics, which govern dynamics of

Waves.
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Wave charts describe wave information of the
western North Pacific. Wave analysis chart at
Q000UTC and wave 24-hour forecast chart are
distributed once a day through the meteorological
radio facsimile (JMH) from the JWA,

Ocean Wave Analysis Chart (AWPN)

The chart denotes the combined waveheight
(significant waveheight®) of wind waves® and
swell® which is shown by contours of every one
meter higher than 2 meters (every 2 meters higher
than 8 meters). Prevailing wave direction is shown
with an open arrow. Ship's reports on waves and
winds are plotted on the chart. In addition, weather
information, such as central locations and central
pressures of anticyclones and cyclones, fronts, and
sea ice area in wintertime, is available on the chart,
because ocean waves are strongly affected by these
weather conditions.

Mareover, tropical cyclone information (name,
number, central pressure and position) is given in the
upper left of the chart.

Analysis chart for 0000 UTC are analyzed utilizing
observations from ships, fishing boats, and ocean-
observing satellites {(ERS-2 and TOPEX/FOSEIDOMN),
with supplementary information resulted from the
numerical wave models.

Ocean Wave 24-hour Forecast Chart (FWPN)

The format of the 24-hour forecast chart is the same
as that of the analysis chart, except for predicted
waves (waveheight, prevailing wave period and
prevailing wave direction) at selected locations.

Ocean wave fields are mainly predicted by
numerical wave models®. The 24-hour forecast
chart is prepared taking into consideration of the
weather prognosis and the trends of the difference
between wave observations and prediclted wave
results.

WHHEREDSM Classification of tropical cyclones in the western North Pacific
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Wave charts describe detailed wave information
around Japan. Coastal wave analysis chart at
0000UTC and coastal wave 24-hour forecast chart
are distributed once a day through the
meteorological radio facsimile (JMH) from the JMA,
Furthermore, when a tropical cyclone is getting
closer to Japan, analysis chart at 1200UTC and 24-
hour forecast chart are specially broadcasted.

Coastal Wave Analysis Chart (AWJP)

The combined waveheighis (significant waveheight")

are contoured every one-meter with solid lines, and
supplementary dashed lines for 0.5 meters. In the
adjacent seas, prevailing wave direction and period
are plotted on the point every about 250km sguare
with an open arrow and a numeral. Wind direction
and speed are plotted with a wind arrow on the same
point. At the 26 selected coastal points from A to £
around Japan {see the table on this page), estimated
values of coastal wave and wind are tabulated in the
chart. Observed significant waveheight” and period
with 11 coastal wave recorders are also shown in
another table.

Coastal Wave 24-hour Forecast Chart (FWJP)

The coastal wave 24-hour forecast chart is the wave
prognosis that is valid for 24 hours after 0000UTC.
The representation of wave information in the
forecast chart is almost the same as that of the
analysis chart except for the absence of the
tabulated data of coastal wave recorders.

Coastal wave analysis chart and forecasi chart are

based on the resulis which is predicted by the
numerical wave model® for the coastal waters of
Japan.

In the numerical wave model”, the effect of
sheltering and decay of the swell from the open
ocean, and local growth of wind waves are taken into
consideration.
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Point Local eres neme Latitude (N} | Longituda (E)
A $En 44° 15 144" 30°
B ZgEan 42 30 144 10
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D i L3 | 3B 10 141 B0
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Polnt Local ares name Latitude (N) | Longitudea (E)
N shellah (ZEEE) | 26° 00 128" 00
0 LiEs 24 30 124 35
F Fpiia (EZeHmm) | 26 40 127 30
G MREER 31 00 130 15
A g 32 30 129 20
3 FaE 34 15 130 00
T BRiHE R 35 45 132 45
J BHE 35 45 135 36
W LR 37 30 138 0D
W B 32 00 138 0D
X AEEE (BREm) 41 10 138 50
rd L 43 40 140 45
Y T R 45 45 141 30
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Coastal Wave 24-hour Forecast Chart

R aFRRE

Description of Symbols

(TeEdm E
©)

Prevailing wave direction

@AM 7sec

@ Pravailing wave periad

7 @ AEE - BE NE 15knots
Wind direction and speed

HEEE Waveheight

3 ®R (m)
Solld line

................... B (0.5m)
Dashed line

HOUOOOMXCOOO I
Sea ice edge

HERREORODRS

Description of tables

HEUEA (A~Z) OHINE (ST#E)
Wave and wind at selected coasial points

WAVE ANALY SIS or WAVE FORECAST
WAVE (SEC)/ (M) | WIND (KNOTS) |

A MEG22 |  SE14 |
Pl gin 1o A
Solocted coastal poimt

SRS NE
Pravailing wave direction

B R 0 6 zac
Presrailing wave period

HE 223 m
Wavehaight

Him SE
Wind direction

RiE 14 knaots
Wind speed

(EROBE. HRIISESHATLE)
{If Blank in the teble, 1he polnt Is
coverad with the sea ioe)

ERERNONMNE (N8
Observed data with coastal wave
WAVE OBSERVATION
NO (SEC) /(M) |
430 BIQ3 : |

3h o ik 42 430

Station numisor

85 B 5 s
Wave poriad

AT 0.3m
Wavaieight




e

B FF : kSR
o mmm . B (GEL ) ol
ittt ATEATE 13:21-1340 | D9 (EHRMD K81 BILEROER
e p w IS51-16:10 | DOREERE L4 (BE0SH) DS RAD T
HRSURIRE T Ee . 13:40-1358 | 09B/(21 H)ICE T SHRERDER
B (AW.JP) e [02:19-02:38) [ BRI i)
SRRSO FIE . 16:30-16:49 | 098/[2 1 BIEIEAE L -2 asinlik (BE 0SS/ [2185)) it
i (FWJP) (05:10-05:28) | REEAOFR [ EBE %)

B Broadcast Schedule of Charts through radio facsimile {JMH)

Mame of Chart Transmlssion 7
{identification) peteltE Time in UTC Remnriog
Qcean w“;':,ﬁ,‘?:;;ﬁm Chart | wwesiem North Paciic 04:21-04:40 Wave Analysis al 0000UTC
Fgfﬁ;;f‘g:g:;:f.‘?;é] ibie 06:51-07:10 | 24-hour wave forecast valid for next 000OUTC
Coastal Wave Analysis Chart Coastal Walers and Oud:d0-04:549 Wave Analysis at 0000UTCT 200UTE]
[AWJIP) Addpaonl Seas of Japan T718-17:38] [anty whean tropical eyclons apgproaching)
Coastal Wave 24-hour - 07:30-07-49 24-hour wave {orecast valid for naxt C0DDUTC1200UTC]
Foracast Chart (FYWJP) N [2010-20:-29] [onty when tropical cyclong approaching)

| BERs  HEetE GHRTR) T & |

| Statlon number Station name Latitude :i'd:l Longitude (E)
a18 FBE (L) 42" 854 144" 45"
430 i (IEE) 41 24 140 DB
588 = (LR 38 41 139 36
590 AL (R ag 2a 1471 37
656 B (FaEm) 34 38 138 51
741 ER (R 35 33 132 B8
750 g (REE) a5 47 1235 14
a7 IR (FER) J2 45 128 3B
827 (=S (FEREN) 31 03 130 45
893 (EEER (RRAOW J3 24 134 15
836 HERW (PER) 26 04 127 43

BEEREE., KEHS0AL - FIOBEICE T
—fFEEEahTsY., EECRTTEASEEEHL
=T, IBFOERICLEZEROEEYN.,. BEHOK
HEE SRATEE T, RAlZ 1 BRECTOA
TEY., SRTETPETRETHROER - 74
ICFHREEATVET,

NEDHEBERz LHEORVEODET S LS
(i3, #RAEA 6 DIRMT — 2P UBBERFXTY, 5l
St E B L ARBREEICHER L MBh & SR
BLET.

HREICHT 2HER. #EFFIHUEL LS.
FRCERMCELET,

AT AR - EERREE EEAREEE

T100-B122 HWEHHIBEAFE1-2-4
BiE (03)3212-8341 AES124
ArudX  (03)3211-3047

The sensor of wave recorder is set on the seabed

with a water depth of about 50 m. It radiates
ultrasonic beam to the sea surface vertically and
then the surface elevation accompanied by coastal
waves is obtained from the measurement of a
reflection time from the sea surface. Wave
obsarvations are made every hour, and their results
are used on a real-time basis for the monitoring and
forecasting of wave conditions in the JMA wave
information services.

The reliability of wave information from the JMA
heavily depends on the ship’s reports on waves. The
JMA would appreciale voluntary observing ships for
their continuing understandings and co-operation of
marine meteorological observations.

Comments and requests on the wave information
services described in this leaflet, please contact us at
the fallowing address:

Office of Marine Prediction
Climate and Marine Department
Japan Meteorological Agency

1-3-4 Otemachi, Chiyoda ku, Tokyo 100-8122, Japan
Telephone :03-3212-8341 ext. 5124
Telefax  :03-3211-3047




