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This bulletin aims to promote useful marine weather observations/reports
from ships and familiarize readers with weather and marine information
provided by JMA. The publication mainly covers topics of interest to mariners,
marine weather observations, recent announcements about JMA's marine
weather services, and more. All articles appear both in English and in
Japanese. The bulletin is issued twice a year.

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:

https://marine.kishou.go.jp/en/fune-en.html
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2022 Typhoon Season Summary
[ET RUBFE [IRJ ROXRR PYPAELFIRBSEEY S —
Tokyo Typhoon Center, Weather Disaster Mitigation Division,
Atmosphere and Ocean Department, Japan Meteorological Agency
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It is vital for mariners to understand features of tropical cyclones (TCs) to prepare
against sea disasters. This article summarizes the 2022 typhoon season in the
western North Pacific and the South China Sea.
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2022 Typhoon Season

The 2022 typhoon season began in April
with tropical cyclone (TC) Malakas (2201),
which formed over the sea around the
Caroline Islands. A total of 25 named TCs
formed against a 30-year average (1991 -
2020) of 25.1 (Fig. 1, Table 1).
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Fig. 1: Named tropical cyclones in 2022

Orange bars show monthly numbers for 2022, with green dots indicating 30-year averages from

1991 to 2020.
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Eleven TCs approached Japan during the
period (30-year average: 11.7), of which
three made landfall (30-year average: 3.0).
Ten TCs reached typhoon intensity, with
Hinnamnor (2211) and Nanmadol (2214)
reaching “violent typhoon” intensity.

Nanmadol (2214) made landfall near the
city of Kagoshima with typhoon intensity (Fig.

2).
Tropical Cyclone Duration Peak Intensity
=) FHEEE =EE
(EEER) Central Pressure | Max Winds
mibhEE =AEE
UTC Day Month UTC Day Month (hPa) (kt)

Y Malzkas (2201} 00 08 Apr - 12 15 Apr 945 90
TS Megi (2202): 18 09 Apr - 00 11 Apr 996 40
TY Chaba (2203} 00 30 Jun - 06 03 Jul 965 70
TS Aere (2204): 18 30 Jun - 00 05 Jul 994 45
TS Songda (2205): 12 28 Jul - 18 31 Jul 996 40
TS Trases (2206): 00 31 Jul - 12 01 Aug 998 35
TS Mulan (2207); 06 09 Aug - 00 11 Aug 994 35
TS Meari (2208): 12 11 Aug - 12 14 Aug 996 40
STS Maz-on (2209): 18 21 Aug - 00 26 Aug 985 55
TY Tokage (2210} 00 22 Aug - 18 25 Aug 970 75
TY Muifa (2212} 18 07 Sep - 00 16 Sep 950 85
TY  Merbok (2213) 12 11 Sei - 06 15 Sei 965 70
TS Talas (2215): 00 22 Sep - 12 23 Sep 1000 35
Y Noru (2216} 18 22 Sep - 12 28 Sep 940 95
STS Kulap (2217), 00 26 Sep - 12 29 Sep 965 60
TY Roke (2218) 12 28 Sep - 18 01 Oct 975 70
TS Sonca (2219): 00 14 Oct - 00 15 Oct 998 35
TY HNesat (2220) 06 15 Oct - 00 20 Oct 965 15
TS Haitang (2221): 00 18 Oct - 12 19 Oct 1004 35
STS Malgze (2222): 00 27 Oct - 18 02 Nov 975 60
TS Banyan (2223)i 18 30 Oct - 00 01 Mov 1002 40
TS Yamaneko (2224) 12 12 Nov - 06 14 Nov 1004 35
TS Pakhar (2225) 12 11 Dec - 12 12 Dec 998 40
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Table 1: Named tropical cyclones in 2022

TS (tropical storm), STS (severe tropical storm) and TY (typhoon, very strong typhoon) and .
(violent typhoon) indicate tropical cyclone peak intensities with maximum winds reaching 34 kt

to 47 kt, 48 kt to 63 kt, 64 kt to 104 kt and 105 kt or more, respectively.
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JMA Typhoon Information

The Japan Meteorological Agency (JMA)
provides TC information via SafetyNET,
NAVTEX, radio facsimile (JMH), TV, radio, the
Internet and other channels. This up-to-date
information can be referenced to support safe
navigation and prompt evacuation in the
event of extreme weather conditions.
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Fig. 2: Tracks of tropical cyclones in 2022
Numbers are the last two digits of tropical cyclone identifiers. The red and orange lines
are the tracks of Hinnamnor (2211) and Nanmadol (2214), respectively.
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Utilization of Ships’ Real-Time Weather Reports

S[ET AEFE FHRFE/IRE  BIRRR

Forecast Division and Atmospheric Environment and Ocean Division,

Atmosphere and Ocean Department, JMA
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Introduction

The weather observation data by ships
play an important role in marine weather
warnings issuance, weather forecasting and
research on global warming. This article pro-
vides examples of how such data are used.

Usage of Real-Time Weather
Reports from Ships in Surface
Weather Chart Production

Marine warnings and other weather fore-
casts are based on surface weather charts
that help to clarify atmospheric conditions.
Production of these charts relies on analysis
of in-situ observation data from ships and
other sources, along with computer simula-
tion (i.e., numerical prediction). Outlined be-
low are two examples of how such data are
used to create weather charts.

« Example 1: Fronts

Figure 1 shows an analysis screen with a
magnified weather chart for 00 UTC on Feb-
ruary 16th, 2021. A low-pressure area is
identified at 46 °N 146 °E with a cold front
and clouds extending to the area around the
Ogasawara Islands. A cold front involves a
boundary of cold air pushing against a
warm-air mass, and is often accompanied by
rapid changes in wind and weather condi-
tions.
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Ship 1 reported 17°C west-northwesterly
winds, Ship 2 reported 17°C west-south-
westerly winds, and Ship 3 reported 23°C
southerly winds.

These reports contributed to determina-
tion of the cold front’s position.

« Example 2: Fog

Figure 2 shows an analysis screen with a
magnified weather chart for 00 UTC on June
4th, 2021. The yellow ovals show extended
images of observation by the two ships, and
the symbols in yellow broken lines represent
fog. Here, fog warnings for the area sur-
rounded by the yellow lines and the Sea of
Okhotsk were issued utilizing ship fog re-
ports. Fog warnings were also issued for the
Sea of Japan, the Yellow Sea and the East
China Sea. In this case, southerly warm
winds from a high-pressure area around the
Kuril Islands were cooled by the sea surface,
creating fog.
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Left: chart analysis,
Maritime fog reporting (yellow ovals),
Right: chart
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High pressure is often associated with
sunny weather conditions, but its potential
to also create dense fog must also be con-

+ sidered in maritime operation. Such fog is
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- often seen from May to October over the Pa-
cific Ocean east of Japan. Identification is
based on weather satellite imagery, but this
may be impractical when clouds cover fog
areas. In this regard, observation data from
ships supports much more precise issuance
of fog warnings.

Conclusion

Ship observation data are particularly val-
uable because information on sea areas is
much more sparse than for land areas, even
though oceans account for 70% of the Earth’s
surface.

Since accurate weather forecasts and
warnings cannot be produced without these
data, in-situ maritime information plays a cru-

. sea areas. In addition to the examples above,

data from ships are also used to improve pre-
cision in numerical prediction.
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The ongoing contribution of all parties in-
volved in marine meteorological observation
and reporting is very much appreciated.
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Preparing for a huge earthquake and tsunami expected off the
coast of Hokkaido and Sanriku

JIRT WENWLSEE

Seismology and Volcanology Department,

Japan Meteorological Agency

BXEE - TREELL\DOEX
HREE

AEFTU— FEBARIIEDRITHH
A, BE BRUVBIROHR) ZHR L
TN, BIPDSBTRERDPDEE
IBARBE. +ETPDSRESPROZN
KOROBESTEBELEEINTNE
9., BXEE - TEBBCTE BKIC
EASBHBODZSHEAELELTRD. ¥XKE
RKERDHE UCIHEES. EXZRROR!)
BNOESDIEMESNTNET,

C O T, BEICHBREEDERT
&t U CKEBMEDNELE LU EDD
D, FOHWELEI TR, ZOREICHEE
I DNE UNIRNKIRIRIS R (R FEIE)
[CXILCEERNMNETT,

riEEE « ZEPRAEMRIR
iBER1 (CDUT

BAEE - TE8E 0V DEXEDE
EEREBNUOZOEMTE—XY VI
Fa—F (Mw) 7.0 U EDOHIENREE UIZ
EE NIRERBFEMENRE T DTN
NEBRBXIDEBXINICEET>TNNDCE
ZRIMSTEIT D, [KRFT TIL MEIEE
=REPRAMBIRERI Z2HERLIT,

Megathrust Earthquake
Along the Japan Trench and
the Chishima Trench

The Pacific Plate subducting beneath Japan
forms the Japan Trench (off the coast of the
Boso Peninsula to the east of Aomori
Prefecture) and the Chishima Trench (off the
coast of Tokachi toward off the coast of
Etorofu and eastward), where many large
earthquakes have occurred in the past. A
large earthquake which causes a massive
tsunami and strong ground motions could
well happen in the area in the future.

As multiple large earthquakes have
occurred locally within clusters of a few days,
there is a need for precaution both against
initial  large

earthquakes and against

following large ones.

Off the Coast of Hokkaido
and Sanriku Subsequent
Earthquake Advisory

If an earthquake with a Mw (moment
magnitude) value of 7.0 or more occurs in or
around the anticipated focal regions of
megathrust earthquakes along the Japan
Trench and the Chishima Trench, the
potential for a large subsequent earthquake
is considered to be relatively high.
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JMA issues Off the Coast of Hokkaido and
Sanriku Subsequent Earthquake Advisory in
such cases, even though probability based on
actual worldwide records is only about 1/100.

Issuance of Off the Coast of
Hokkaido and Sanriku
Subsequent Earthquake
Advisory and Disaster
Mitigation Measures

Advisory issuance does not necessarily
indicate a need to evacuate. During the
following week, people can go about their
daily activities, but should be aware of the
potential need to evacuate in the event of
strong ground motion or tsunami warnings,
in addition to making sure that earthquake
preparations are in place.
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Fig. 1: What is “Off the Coast of Hokkaido and Sanriku Subsequent Earthquake Advisory”?
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Mechanism of tide level change triggered by eruption
of Hunga Tonga-Hunga Ha'apai

JERT AKUBFEE. HENWED

Atmosphere and Ocean Department and Seismology and Volcanology Department,

Japan Meteorological Agency
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The eruption of Hunga Tonga-Hunga Ha'apai on January 15 2022 resulted in tide
level changes differing from those of regular tsunami in Japan. Based on these
characteristics, JMA analyzed the mechanism behind the tide levels observed and
considered how to provide relevant information to the public.
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Major eruption in Tonga

The major eruption of Hunga Tonga-Hunga
Ha'apai began at around 13:00 JST on
January 15, 2022, producing a volcanic plume
that reached a height of around 16 km
(52,000 feet) based on Himawari satellite
Tide
observed in nearby Nuku'alofa (Tonga) from
around 13:25 JST.

information. level changes were

Effects on Japan

JMA issued a forecast for minor tsunami
waves with heights of less than 0.2 meters at
19:03 JST because no significant tide level
changes were initially observed on the
propagation path toward Japan. However,
larger waves began to be observed two hours
earlier than those expected from regular
tsunamigenic earthquakes, and greater tide
level changes were also observed. JMA
consequently issued tsunami warning and
advisory reports at 00:15 JST and 02:54 JST
on January 16, and called attention to the tide
level changes.
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The resulting tidal disruption caused ship
overturning or sinking and damage to fishing
equipment, marine culture facilities and

fishery products around Japan.

Mechanism behind tide level
changes
An expert JMA meeting held to clarify the
mechanism behind the tide level changes
produced the following observations:

- Atmospheric pressure waves generated
by the eruption created turbulence.

- These were considered to be lamb
waves, as the speed of travel exceeded
300 m/s, and were associated with initial
tide level changes around Japan.

- The significant tide level changes
observed were considered to be caused
by multiple factors including resonance
with atmospheric pressure waves and
amplification due to topography.
Quantitative evaluation of these effects
requires further work.

Tsunami information
enhancement
JMA has enhanced the quality of its
tsunami information as follows:

- Information on tsunami potential is issued if

a massive volcanic eruption producing a

plume exceeding 15,000 meters in height is

observed.

- Information is updated until a tide level

change is observed around the country. JMA

press conferences are held in the event of
elevated tsunami potential (e.g., if clear
atmospheric wave propagation is observed in

Himawari weather satellite data).

- Tsunami warnings/advisories are issued if

abnormal tide level changes are observed

-11 -
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around Japan. Advisories are also issued if
clear atmospheric pressure changes often
associated with tide
observed, even if tide levels currently remain

level changes are
normal.

- JMA advises ongoing caution even where no
tide level changes have been observed by the
expected arrival time of atmospheric pressure
waves (i.e., lamb waves).

Tide level changes may occasionally be
caused by volcanic phenomena such as
mountain collapse in addition to pressure
waves. For disaster mitigation against such
JMA public
awareness during normal times and holds

eventualities, promotes

press conferences during times of

emergency.

2022/01/15 14:00(JST)

(o CENBOBEER (B)

Fig. 1: Left: Location of Hunga Tonga-Hunga Ha'apai

Right: Himawari satellite imagery
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