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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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2024 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 2024 typhoon season in the
western North Pacific and the South China Sea.
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2024 Typhoon Season

The 2024 typhoon season began in May
with tropical cyclone (TC) Ewiniar (2401),
which formed over the Philippines. A total of
26 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 2024

Orange bars show monthly numbers for 2024, 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 two
landfall 3.0).
Thirteen TCs reached typhoon intensity, with
Yagi (2411), Krathon (2418) and Man-yi
(2424) reaching “violent typhoon” intensity.

Maria (2405) made landfall near Ofunato
city, Iwate Prefecture and Shanshan (2410)
landfall city,
Kagoshima Prefecture (Fig. 2).

made (30-year average:

made near Satsumasendai

Tropical Cyclone Duration Peak Intensity
=y M =EHA

(EFRIZZER) Central Pressure | Max Winds

fibhSE =ARER

UTC Day Month UTC Day Month (hPa) (kt)

TY Ewiniar (2401); 12 25 May - 18 30 May 970 75
TS  Maliksi (2402); 00 31 May - 12 31 May 998 35
TY  Gaemi (2403); 00 20 Jul = 18 26 Jul 935 90
STS Prapiroon (2404); 00 21 Jul = 12 23 Jul 985 55
STS Maria (2405); 18 07 Aug - 06 12 Aug 980 55
TS Son-tinh (2406); 00 11 Aug - 12 13 Aug 994 40
TY  Ampll (2407): 12 12 Aug - 00 19 Aug 950 85
TS  Wukong (2408)i 00 13 Aug - 12 14 Aug 1002 35
TS  Jongdari (2409); 12 18 Aug - 00 21 Aug 996 40

TY  Shanshan (2410); 18 21 Aui - 12 30 Aui 935 95

TS Leepi (2412); 00 05 Sep - 12 06 Sep 1002 35
TY Bebinca (2413); 12 10Sep - 00 17 Sep 965 75
TS  Pulasan (2414); 12 15 Sep - 06 21 Sep 992 45
TS  Soulik (2415); 18 18 Sep - 12 19 Sep 992 35
TS Cimaron (2416). 06 24 Sep - 06 26 Sep 998 35

TY  Jebi (2417): 00 27 Sei - 12 02 Oct 980 65

TS Barijat (2419); 06 06 Oct - 00 11 Oct 985 45
STS Trami (2420); 18 21 Oct - 18 27 Oct 970 60
TY Kong-rey (2421); 18 24 Oct - 12 01 Nov 925 100
TY  Yinxing (2422); 12 03 Nov - 06 12 Nov 945 100

TY  Toraji (2423): 06 09 Nov - 12 14 Nov 980 70

TY Usagi
TS  Pabuk

(2425)
(2426)

18 11 Nov -
06 22 Dec -

00 16 Nov
18 24 Dec

940 95
1002 35
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Table 1: Named tropical cyclones in 2024

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 2024
Numbers are the last two digits of tropical cyclone identifiers. The red and orange lines
are the tracks of Maria (2405) and Shanshan (2410), respectively.
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Improvement of Probability Circles for Storm Warning Low etc.
in Marine Weather Warnings and Weather Charts (ASAS)

JERT AKBFE TR

Forecast Division, Atmosphere and Ocean Department,

Japan Meteorological Agency
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JMA uses probability circles to indicate expected low center positions with
approximately 70% probability for extratropical lows subject to storm warnings or
those expected to develop into gale or storm warnings within 24 hours. With recent
improvements in numerical weather prediction, the circle area was reduced by as

much as 60% in August 2024.
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Introduction

JMA issues marine weather warnings for
the western North Pacific along with weather
charts called ASAS for maritime safety with a
framework of international cooperation. Here,
positions and speeds of lows, centers and
radii of 12/24-hour probability circles are
provided for extratropical storm-warning lows
and new lows expected to develop into gale
or storm warnings within 24 hours. These
feature approximately 70% probability based
on forecast time and speed.
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With recent improvements in numerical
weather prediction, circle radii were reduced
in August 2024.

Results and improvements
Analysis of probability circles for storm
warning lows and new lows from 2020 to
2022 showed the following:

[Storm-warning lows]

+ 12-hour probability circles for slow lows
were approximately 70% correct, and
generally appropriate.

+ Other probability circles exceeded 80%
correctness, allowing radius reduction.

« Single probability circles were appropriate,
with forecast errors for 24 hours matching the
speeds of lows.

[New lows]
 Probability circles for slow lows were
approximately 70% correct and generally
appropriate.

« Probability circles for fast lows exceeded
80% correctness, allowing radius reduction.

« Single probability circles were appropriate,
with forecast errors matching the speed of
lows.

Accordingly, the radii of probability circles
were changed on August 15th 2024 for a
circle-area reduction of up to 60%.

Periodic analysis and safety information
development will be implemented to support
ongoing maritime safety.
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Left: Storm-warning low probability circles before improvement

Right: After improvement

For an extratropical low moving fast
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Climate Change in Japan 2025
[IRT AUBFE [IR R DXIRE [URZEXTRHES

Office of Climate Change, Weather Disaster Risk Reduction Division

Atmosphere and Ocean Department, Japan Meteorological Agency
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The Climate Change in Japan 2025 publication of March 2025 is intended to
promote the effective promotion of climate action in Japan, with information on
ocean-related observation and projections toward the end of the 21st century.
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Climate Change
2025

Climate Change in Japan 2025 reports on

global warming and climate change, including

in Japan

the situation with atmospheric greenhouse
gases and observed/projected changes in
(e.g.,
temperature and precipitation) in and around

climate variables surface/ocean

Japan. Climate conditions are projected
under scenarios in which the global average
temperature rises 2 and 4°C by the end of the
21st century (referred to here as the 2 / 4°C
Warming Scenarios). These correspond to
potential with
achievement of the Paris Agreement’s 2°C

climatic conditions

target and with no future additional
mitigation measures, respectively.
Approximately 90% of heat energy in the

¢ earth’s system is stored in oceans. The report

also discusses ocean temperature/global
mean sea level (MSL) changes relating to this
heat content.

For more on global climate change, see
Ship and Maritime Meteorology Vol. 67, No. 2.
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Fig. 1 : Time-series representation of annual
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average SST anomalies around Japan
(1908—-2024)
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Ocean temperature

Ocean temperatures depend on heat
storage. Annual average sea surface
temperatures (SSTs) around Japan have
increased at a rate of +1.33°C per century,
which is more than twice those for global
average SSTs. The average around Japan for
the end of the 21st century is also expected
to increase by approximately 3.45°C under
the 4°C Warming Scenario.

Mean sea levels

Global mean sea levels rise due to melting
ice sheets/glaciers and seawater expansion
caused by ocean temperature increase. A
trend of mean sea level rise has been seen
since the 1980s around the coast of Japan.
Mean sea levels are expected to rise under
both the 2°C and 4°C Warming Scenarios by
the end of the 21st century. In particular, a
rise of approximately 0.68 m is expected

under the 4°C Warming Scenario.

100 = _
7900 1920 1940 1960, 1980 2000 2020

M2: 26 4 #RXE 16 #HROBXRCF
DEDBEAKMOHER (1906~2024
=3y

Fig. 2: Time-series representation of annual
MSL around Japan (1906—2024)

Sea ice

The decrease of the maximum sea ice
extent observed in the Sea of Okhotsk is
expected to continue. The sea ice extent
has also decreased in the Arctic Ocean, which
is projected to be practically ice-free in
summer by the end of the 21st century.

-8-



=29 « 8K

SHOERKE. EBRNEBEKUIOZEILDOR
E22210T3FJ. BROSHDEEREDOKRSE
SICII R ERSER TS E A, B
DEOEROKRESN LRI DEQIRSN
TWET, [FROSHD' T 0iHIE S
DEBIE. BROBEKIDTZETIERT D
EFHSNTNET,

BIFRREE

AEDDZBE RS ECIINS N, 1B
KOKFEA 7 VREEH (oH) DMET I 28
EBIECARINEY. BABDBEES
. HROBECTREBKOBIEILNEAT
NET., SEEEEMIECBETIDETHA
SNTNEIA. M2CERYF UL TR
2060 FEFTICIETIHIEFDEFS
nTnEd,

RNOVIC

CCICTRNT UCEARSROPICI. Aok
[CXRDBLEIR - BFHAOT —H2ZEAL
JEEDESENTRDIT, sl Ealc
BWERICREEHVE LE T,

[BARDURZE) 2025] TI3. BIZHID
ZICIEQ DA F RESZWIE UIZBEKX
MOZEIERE., KOFFSBIRZ/E L CL)
DIED BEKEOFHINEERSIRIRERT
HD NBFER] [CONWTEISAICTIEN
LTWET, BIZIROFETAHER LU CNET
DT, BOTELEEL),

Climate Change in Japan
2025 |
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Storm surges and extreme

waves

No long-term trend is observed in the
frequency/intensity of storm surges along the
coast of Japan, although the heights of
extreme waves show an increasing tendency.
Storm surge risk and extreme wave heights
are expected to increase due to changes in
the characteristics of typhoons and mean sea
level rise.

Ocean acidification

Atmospheric CO; is absorbed by oceans,
thereby reducing the hydrogen ion exponent
(pH) of global surface seawater. This is
progressing around Japan and in oceans
globally. Ocean acidification is expected to
continue, but may stop around 2060 under
the 2°C Warming Scenario.

Conclusion

Some of the analysis here is based on
marine meteorological and oceanographic
observations reported by ships, for which JMA
is grateful. The Climate Change in Japan 2025
publication highlights trends by ocean region,
changes in mean sea levels with exclusion for
the effects of vertical land motion, and a
column in relation to marine heatwaves.
English summary content is also provided as
below.

BARDOSIREZS) 2025 : https://www.data.jma.go.jp/cpdinfo/ccj/index.html

H3: [BAROKURZEE) 2025] DOFMf. URL RO 2RT/N\—3—F
Fig. 3: Climate Change in Japan 2025, cover, link and bar code
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JMA Research Vessel PR

JRT AUBFEEE %7552
Administration Division

Atmosphere and Ocean Department, Japan Meteorological Agency
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JMA conducts PR activities on its research vessels to highlight the importance of

marine meteorological observation.
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Media interaction

In response to demand, a media session
for the latest Ryofu Maru IV vessel was held
on April 26th at the port of Tokyo for filming
and photography. Similar activities were held
at the ports of Nagasaki,
Naha on other occasions.

Kagoshima and

These activities received significant media
attention, highlighting the roles of research
vessels through tours and interviews with on-
board staff.

-10 -
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Public access to research vessels

JMA occasionally opens its research vessels
to the public to highlight their roles. The Keifu
Maru was opened at Moji Port on October
26th and 27th 2024 for the first time since
Shimizu Port in 2019.

Visitors learned about bridge handling and
equipment in the observation area.

Many of the 2,150 people who attended
had no idea that JMA operated such research
vessels. This highlighted the importance of
raising public awareness for their roles.

B1: PIRETO—RAROERF

Fig. 1 : Public access to the Keifu Maru vessel at Moji Port
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Initiatives with the Nagasaki Coast Guard Office

RIBHHRERE
Nagasaki Local Meteorological Office
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Fig.1: Presentation

The Nagasaki Local Meteorological Office
works with the Nagasaki Coast Guard Office
on various initiatives related to weather, ma-
rine conditions and disaster prevention.

Information sharing in the

event of secondary undula-

tions

Secondary undulations are vertically oscil-
latory phenomena of the sea-surface
bays, straits and other enclosed areas. In
Nagasaki

in

Bay, such movement claims
moored vessels and causes flooding.

Related information is shared with the Na-
gasaki Coast Guard Office to help alert mar-
itime operators using the Port of Nagasaki.

Presentation at the Naga-
saki Port Typhoon Counter-
measures Committee

The committee convenes annually under
the Nagasaki Coast Guard Office Secretariat
to discuss safety and potential disasters re-
lating to typhoons and other natural disas-
ters.

At a meeting on June 21, 2024, the deputy
director of the Nagasaki Local Meteorological
Office (also a committee member), gave a
presentation on typhoons, storm surges and
secondary undulations (Fig. 1).
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Weather Fair

JMA’s annual Weather Fair seeks to boost
local awareness in meteorological, marine
and geological phenomena. In 2024, the Na-
gasaki Coast Guard Office contributed with
hands-on training in ropework and other ar-
eas.

The Japan Coast Guard’s Umimaru mascot
and JMA's Harerun mascot gave a fun per-
formance for attendees from all generations

(Fig.2).

Training based on the

Agreement on Mutual Coop-

eration in the Event of Vari-

ous Disasters

Based on the Agreement on Mutual Coop-
eration in the Event of Various Disasters be-
tween JMA and the Nagasaki Coast Guard
Office, training is conducted on manning and
loading of portable meteorological instru-
ments onto a patrol boat to the remote Ta-
kashima Island off the western coast of Na-
gasaki, assuming a disastrous loss of mete-
orological instruments on a remote island in
Nagasaki Prefecture (Fig. 3).

The training will be conducted again in
2025 to highlight these procedures.

M2: [5HFD] & [[FNdAl ODHE
Fig.2: Umimaru and Harerun mascots
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Fig.3: Patrol boat training
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CELIZEL,

https://marine kishou.go.jp/bulletin_fune/fune68-2.pdf

The photo on the cover shows JMA's research vessel Ryofu Maru IV
delivered in March 2024. The mission of the ship is oceanographic
meteorological/water vapor observation to make a contribution to the
improvement of the accurate disaster-prevention/meteorological information
and provide continuous monitoring of climate and environmental conditions
in the western North Pacific. For details, see Ship and Maritime Meteorology
Vol. 68, No. 2.

https://marine.kishou.go.jp/bulletin_fune/fune68-2.pdf

m
Q.
;I
(=)
q
m\
0
=3
=
3
=

T105-8431 RRE EX £/PI 3-6-9
JERT KBTS RIS - BFRRE
Mol L&) B3

Atmospheric Environment and Ocean Division
Atmosphere and Ocean Department

Japan Meteorological Agency

3-6-9 Toranomon, Minato City, Tokyo 105-8431, Japan

G
L
&
H
t
5%

Phone: +81 3 6758 3900 Ext. 4672 @iz
Email : vos@climar.kishou.go.jp TREDY

https://marine.kishou.go.jp/ Eisr:
SR T7H3H 15 HEAT
AL = E[1 I Bt XXXXXX
FATH A\ % }_jL; (EFD XXXXXXX

T105-8431  HURARIEROR /193 — 6—9 O A DIVBHDRT HEAUY A 2ILT



. 2024 E@S@@i Cm L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] 1
B 2B LEERROASAS (CHTZRASHRESTEOTRONNE
‘:Db\t L[] L[] L[] L[] L[] L[] L[] L[] L[] L[] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] 4
B [OADSEREE 2025] T o o oo v o oo oesoceas 7
BB SR AMDIIREEC DN T e+ o o oo v v e o eneees 10
WEBE FREEEDERDMHIC DN T e o o o o v oo v e oo es 12

W2024 Typhoon Season Summary ® * ¢ o o o ¢ o o o ¢ o o o o s o o
B Improvement of Probability Circles for Storm Warning Low etc. in Marine

Weather Warnings and Weather Charts (ASAS) » ¢ ¢ o ¢ ¢ o o ¢ o &
BClimate ChangeinJapan 2025« ¢ ¢ ¢ o ¢ o ¢ ¢ o ¢ o o o o ¢ o ¢ o
BJMAResearchVesselPR ¢ ¢ o ¢ ¢ ¢ ¢ o o o ¢ ¢ ¢ o 0o 0o ¢ ¢ ¢ o o o
M Initiatives with the Nagasaki Coast Guard Office ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o »




