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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, in March and 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:

https://marine.kishou.go.jp/en/fune-en.html
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Summary of the 2019 Typhoon Season
S[ERT FHRED PR PYPARAEFIRBER IS —
Tokyo Typhoon Center, Forecast Division,
Forecast 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 2019 typhoon season in the
western North Pacific and the South China Sea.
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2019 Typhoon Season
The 2019 typhoon season began in January
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with tropical cyclone (TC) Pabuk (1901)
which formed over the South China Sea. The
number of named TCs that formed in 2019
was 29 (30-year averages from 1981 through

2010: 25.6) (Fig. 1, Table).
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Fig. 1: Monthly numbers of named tropical cyclones in 2019

The orange bars and green circles show the monthly numbers in 2019 and 30-year averages from 1981
through 2010, respectively.

-1-



fin & S 64-1

BANDBEHIFEFLDZU) 1518 (F
FE 11.4 @) T. EERIZ. EEE (2.7 @)
ZLO2518 (565, 585, 10 S.
F158, $£198) TUIL

BOBHFTTHRELLCERIZ L7TET. 2
DOI5 4 EDER (25, 93, £ 19
S. 523 3) MRUBBHITHEELIL

Fifteen TCs approached Japan (30-year av-
erage: 11.4), of which five made landfall (30-
year average: 2.7).

Seventeen TCs reached typhoon intensity,
of which four reached “violent typhoon” in-
tensity (Table).

I
Tropical Cyclone Duration Peak Intensity
=) FEEME = HA
(EIF R LERF) Central Pressure | Max Winds
FibhRE =K REE
UTC Day Month UTC Day Month (hPa) (kt)
TS Pabuk (1901) 06 01 Jan - 18 04 Jan 996 45
920/ 105
TS Sepat (1903)| 12 27 Jun - 06 28 Jun 994 40
TS Mun (1904)| 06 02 Jul - 06 04 Jul 992 35
TS Danas (1905) 06 16 Jul - 18 20 Jul 985 45
TS Nari (1906)| 18 25 Jul - 06 27 Jul 998 35
TS Wipha (1907)| 18 30 Jul - 12 03 Aug 985 45
TY Francisco (1908) 12 02 Au - 00 07 Au 970 70
_ﬁ__
TY Krosa (1910) 06 06 Aug - 12 16 Aug 965 75
STS Bailu (1911) 06 21 Aug - 18 25 Aug 985 50
TS Podul (1912)| 00 28 Aug - 00 30 Aug 992 40
TY Lingling (1913) 00 02Sep - 00 08 Sep 940 95
TS Kajiki (1914)| 12 02 Sep - 12 03 Sep 996 35
TY Faxai (1915) 18 04 Sep - 00 10 Sep 955 85
TS Peipah (1916) 00 15 Sep - 12 16 Sep 1000 35
TY Tapah (1917) 00 19 Sep - 00 23 Sep 970 65
TV e (1919 15 0506 - 03 1306 ots| 105
95|
TY Neoguri (1920) 00 17 Oct - 12 21 Oct 970 75
TY  Bualoi (1921) 06 19 Oct - 12 25 Oct 935 100
STS Matmo (1922) 18 29 Oct - 06 31 Oct 992 50
TY  Nakri (1924) 18 05 Nov - 00 11 Nov 975 65
TY Fengshen (1925) 00 12 Nov - 12 17 Nov 965 85
TY Kalmaegi (1926) 12 14 Nov - 00 20 Nov 975 70
STS Fung-wong (1927) 00 20 Nov - 12 22 Nov 990 55
TY  Kammuri (1928) 00 26 Nov - 18 05 Dec 950 90
TY Phanfone (1929) 12 22 Dec - 00 28 Dec 970 80

&: 2019 FDER—E

TS, sTs. TY RU MeEzvasn)id. SRAORRBOBRS (BARMR 34 /v ~UE 48 /v R, 48
Jw M E64 Jw K, 64 /v BME 105 /v RRERO 105 /v FME) BERT,
Table: Named tropical cyclones in 2019

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.

.




FEGRVBDTTFEDHEIC EELZS
B2 15 SIEEHM+*SZPIVCRRICKDHEK
SEEL5 U PEFSICEEUCERS 19
Sld. REARORIOZPIMNARICKD
WSt LFUE. (B238R),

JRT R T DERER

KBTI A VIS Y b E2—D0F7 1Ry
b, TTT VDR CREER. BEIRIER.
JIETIREFRERSER IMH), TLE-D
IZROA VA —Ry FEB U TERICE
IRBERERHELTNET, IADZEZM
TORRIDBEEDT D, BICRFFDERISER
ZRALUTVERESKDOBRENLET,

2020 £ 3 A

Typhoon Faxai (1915), which made landfall
on Chiba Prefecture, brought strong winds,
and Typhoon Hagibis (1919), which made
landfall on the Izu Peninsula, brought heavy
rain (Fig. 2).

Typhoon Information Issued

by JMA
The Japan Meteorological Agency (JMA) pro-
vides information regarding TCs in many
ways including SafetyNET, NAVTEX, radio fac-
simile (JMH), TV, radio and the Internet. To
support safe navigation and prompt evacua-
tion in the event of severe weather condi-
tions, please obtain and use the most recent
TC information.
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Fig. 2: Tracks of tropical cyclones in 2019

The figures represent the last two digits of tropical cyclone identification numbers. The red and orange lines
show the tracks of Faxai (1915) and Hagibis (1919), respectively.
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Improvement of TC track-forecast probability circles

JRT FIRED PR

Forecast Division, Forecast Department, Japan Meteorological Agency
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JMA issues information on forecast relia-
bility as well as forecast itself in tropical cy-
clone (TC) track forecasts. Forecast reliability
is expressed using probability circles to indi-
cate expected TC center positions with 70%
probability. JMA conducted following improve-
ments on the circle radii and expression of
forecast reliability in June 2019.

Smaller probability circles

JMA’s TC track forecasts have improved in
recent years with the adoption of a new su-
percomputer in 2018, enhancement of nu-
merical weather prediction (NWP) models and
better utilization of model output. According
to the latest TC track forecast verification re-
sults, probability-circle radii can be reduced by
an average of around 20% (Fig. 1).

Appropriate expression of
forecast reliability

JMA expresses forecast reliability with
smaller circles for more certain forecast situa-
tion. The circle radii is estimated statistically
based on recent TC track forecast verification
results. The previous method of determina-
tion for individual categories based mainly on
TC direction and speed was changed to esti-
mation using variation information from the
outputs of multiple NWP models. This enables
consideration of actual atmospheric circula-
tion in forecast reliability with circle radii as a

metric (Fig. 2).
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Fig. 1: Left: Changes in probability circles
Right: Changes in mean probability circle radii

B 2: BEFHRETIVICIIEHRDERTFRDESDOEESLHEFMEDFHRADAA—
Fig. 2: Variation from multiple NWP model outputs and probability circles before and after improve-

ment.
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Expansion of Marine Weather Forecast Distribution Maps

JRT FHRED TR

Forecast Division, Forecast Department, Japan Meteorological Agency
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The Japan Meteorological Agency (JMA) ex-
panded the coverage of its Marine Weather
Forecast Distribution Maps to incorporate the
Ogasawara Islands on 4th June 2019.

Marine weather forecasts and warnings
were not previously issued for this remote
area due to a scarcity of observation data.
Thanks to today’s higher resolution in
weather satellite observation and more accu-
rate numerical prediction, JMA now provides
forecasts for the region. As standard, the
forecasting resolution is 0.5 degrees (incor-
porating winds, wave heights, visibility and ic-
ing) with a lead time of 24 hours ahead at 6-

hour intervals.

EM: BESHFHR (R B68: {EROMFIIBLEDHTIHR (R
ENOFRRTEONLZBEN, SAiReSNZ/NERBIEZT LU TNET,
Left Fig. : Expanded Marine Weather Forecast Distribution Maps (wave heights)

Right Fig. : Previous version (wave heights)

The area outlined in red on the left incorporates the Ogasawara Islands as added in the

expanded version.
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T. 24 B3B8 T 6 BB TREL TN Marine Weather Forecast Distribution

R . Maps are published online at
Fz. BLEDOMFRIIKEFTHR—ANX— : https://www.data.jma.go.jp/fcd/yoho/umim
ITCEVEEZITET, esh/en/

https://www.data.jma.go.jp/fcd/yoho/umim
esh/jp/

EM: BEDAMTH (AQ - RR) 68: EROMSBLESHTHR (AQ « @R
EROFRRTEONZBED. SOlskSNZNERBEZR L TNET,
Left Fig. : Expanded Marine Weather Forecast Distribution Maps (winds)
Right Fig. : Previous version (winds)
The area outlined in red on the left incorporates the Ogasawara Islands as added in the
expanded version.
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Utilization of Ships’ Real-Time Weather Reports
QST PR PIRE/MIKRE - BELL BEISRSD

Forecast Division, Forecast Department and

Marine Division, Global Environment and Marine Department
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Introduction
Ships’ weather observation data play an im-
portant role in marine weather warnings issu-
ance, forecasting and research on global
warming. This article provides examples of
how such data are used.
Usage of Real-Time
Weather Reports
Weather forecasting begins with the formula-
tion of weather charts to help clarify atmos-
pheric conditions.

Such charts are based on in-situ observa-
tion data from ships and other sources, and
also involve the use of computer simulation
(i.e. numerical prediction) if in-situ data are
scarce. Marine weather observation data are
the most reliable and valuable type.

Example 1: Typhoon Analysis and
Identification of Strong-wind Areas
Figure 1 shows a weather chart for 19 Sep.
2019 06 UTC superimposed onto a weather
satellite image, with a magnified weather
chart shown in the upper right. The orange
circle shows an area of strong wind (30 kt or
more) for the time when a formation bulletin
for the year's 17th typhoon was issued. Ship
1 reported 35 kt winds moving counter-clock-
wise to the typhoon. This was a critical obser-
vation in identification of the typhoon and
analysis of its position/intensity.
Data from wind observations by ships 2, 3
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Fig. 1: Weather chart superimposed on a weather satellite image.

Upper right: Enlarged weather chart.
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and 4 on the East China Sea indicated wind
speeds of 35 kt and above in association with
the steep atmospheric pressure gradient be-
tween a high-pressure area over the Chinese
continent and the typhoon (rather than exclu-
sively with the typhoon itself). A strong-wind
warning was issued for the rectangular area
in the chart.

Example 2: Front Analysis

This example highlights how marine observa-
tion data improved accuracy in locating a cold
front (i.e., the boundary of a cold-air mass
pushing into a warm-air mass).

Figure 2 shows weather charts for 9 Oct.
2019 00 UTC and 06 UTC, with magnified rep-
resentations superimposed on a weather sat-
ellite image to the right and left and a chart
for 00 UTC in the middle. A low-pressure area
is observed over the Sea of Okhotsk at 49°N
144°E with a cold front extending to the area
south of Tokyo.
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Fig. 2: Weather charts superimposed on a satellite image (Left, Right). Middle: Weather chart

mUTWET, 00UTC ICRWNT, AM—YD
BOIEE 49 B 144 EQOBES TSR E
HoTRD., BRAIGNBERDOMEE TILEUT
NET,

00UTC MASDIFSURE 21 ETILFDA. 6
@EQIF. [UR 25 E., 26 BT, MM~
FADRZER L TNET, DIEERRHRDS
WK EE., @OEN VS EIE & HIETS
N. ZOBICEHFESIVNTUVE T, [EEHS
BB TIE. REDZ UHNDODSIRFIHRDI
BN MoMSKRERIZRICK D IEFEICHNDDFH
Lz

F220B)IE. 00UTC TIFESBIFFDRAIC
B LU TCULFEUED, 06UTC TIIEBSEE
BEHROARICTIBLTNEYT, @& E.
00~06UTC DEICEBRIRZEE® U, lifis &
EEmia~maN il ~ItBEN\DRLQZI{b.
QIFIEK 25 EN'S 21 BN, QIFIEK 26 E
no 25 BN, SURBDIERZERILE UL,

ERFROBEBEFECOLDICAGHLR
EIDCENDDIEIRNMNETT,

To the west of this front, ship 1 reported
21°C northwesterly winds, while ships 2 and
3 respectively reported 25 and 26°C winds
along with southwesterly winds at 00 UTC.
These observation data contributed to identi-
fication of the cold front’s position with
greater precision than would have been pos-
sible from weather satellite imagery alone.

Ships 2 and 3 were east of the cold front at
00 UTC and west of the it six hours later due
to its eastward shift during this time. Their
data showed temperature decreases from 26
to 25°C and from 25 to 21°C for these times,
as well as wind direction changes from south-
west to north-northwest and south-south-
west to northwest.

Cold fronts require special attention due to
the associated potential for sudden changes
of wind direction at sea.
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Development of an El Nifo event occurring
from boreal autumn 2018 to spring 2019

[IRT HEKIRE « BFE [URIBHRE
Climate Prediction Division,

Global Environment and Marine Department, Japan Meteorological Agency
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An El Nifio event occurring from boreal autumn 2018 to spring 2019 caused
warmer-than-normal conditions in Okinawa/ZAmami and Western Japan.
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What are El Nifio and La Niia

events?
El Nifio is a phenomenon in which sea sur-
face temperatures (SSTs) along the equator
from the date line to the western coast of
South America remain above normal for
around a year or more; conversely, SSTs in
La Nifa events remain below normal in
these areas. Each event is observed once
every few years (Table 1). “El Nifo” is
Spanish for “the boy” (a reference to Jesus),
and the term “La Nifia,” meaning "the girl,"
expresses the opposite phenomenon.

El Nifio events La Nifia events
Periods | ?;le'gtsigl!llll Pegw"c] Periods Ps"e?.-!(':on Pegm“(ﬂ
1940s summer 1949 - summer 1950 5 -1.4
1950s spring 1951 - winter 1951/52 4 +1.2 1950s
spring 1953 - autumn 1953 3 +0.8 spring 1954 - winter 1955/56 | 8 | -1.7
spring 1957 - spring 1958 5 +1.6
1960s | summer 1963 - winter 1963/64 3 +1.2 1960s spring 1964 - winter 1964,/65 4 1.2
spring 1965 - winter 1965,/66 4 +1.7 autumn 1967 - spring 1968 3 1.3
autumn 1968 - winter 1969,/70 6 +1.3 1970s spring 1970 - winter 1971/72 8 1.5
1970s spring 1972 - spring 1973 5 +2.7 summer 1973 - spring 1974 4 1.5
spring 1975 - spring 1976 5 1.3
summer 1976 - spring 1977 4 +1.5
1980s spring 1982 - summer 1983 6 +3.3 1980s summer 1984 - autumn 1985 6 -1.1
autumn 1986 - winter 1987,/88 6 +1.7 spring 1988 - spring 1989 5 -2.0
1990s spring 1991 - summer 1992 6 +1.6 1990s summer 1995 - winter 1995/96 3 -1.0
spring 1997 - spring 1998 5 +3.6 summer 1998 - spring 2000 8 -1.8
2000s | summer 2002 - winter 2002/03 3 +1.4 2000s autumn 2005 - spring 2006 3 -1.2
spring 2007 - spring 2008 5 -1.7
summer 2009 - spring 2010 4 +1.4 2010s summer 2010 - spring 2011 4 -1.6
2010s summer 2014 - spring 2016 8 +3.0 autumn 2017 - spring 2018 3 1.2
autumn 2018 - spring 2019 3 +1.1
R L1949 FUREOTIV—_——3/5 - - vRROAEHPHERS (EMELD. ROTIL-_—=
3E5REBE (M12R) OATIIBHAKEEH (30 FEENLDE) DE—DINDIE,
Table 1: Periods of El Nifio/La Nifia events occurring since 1949, along with durations (seasonal
units) and peak values of monthly NINO.3 SST indices (deviations from the 30-year average).
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Event characteristics
An EI Nifio event occurring from boreal au-
tumn 2018 to spring 2019 caused warm-
er-than-normal conditions in India, South-
east Asia, Okinawa/Amami and western
Japan. The previous two El Nifio events also
began in autumn but lasted six seasons,
thereby continuing until after the subse-
gquent winter, while the 2018/19 event lasted
only three seasons until the subsequent
spring (Table 1). The peak NINO.3 SST value
was the second lowest of all 16 El Nifio
events occurring since 1949.

Figure 1 shows SST normals for November
(a), SSTs for this event from November 2018
(b) and related SST anomalies (c). SSTs
around 1 - 2°C higher than normal were
observed from west of the date line to the
coast of South America. SSTs higher than
normal and maximum 30°C SSTs were seen
in the western equatorial Pacific.

1: 11 BOBEKE. (a) V4B (1981~2010 FFd 30 FE19). (b) 2018 FMD=ER. (c) E4&F
NodmE BR) CER (FER)., BRONBREITIVL_——3HBRBEOUE.

Fig. 1: Global SSTs for November: (a) Normals (30-year averages for the period from 1981 to 2010)

(b) SSTs observed in 2018 (c) SST anomalies from normals (shading) and SSTs observed in

2018 (contours). The white rectangle indicates the NINO.3 El Nifio monitoring region.
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El Niflo development

Easterly trade winds generally cause west-
ward drifting of subsurface warm water in
the tropical Pacific, and cold water emerges
near the ocean surface in the eastern part
(Figure 2, upper left). During El Nifio events,
easterlies are weaker and warm waters in
the western part of the tropical Pacific ex-
pand eastward, and SSTs in central-eastern
parts are higher than average. The transition
to El Nifilo conditions occurs via the iterative
processes of 1) weakening of trade winds, 2)
eastward shifting of warm water, 3) east-
ward shifting of active convection, and 4)
weakening of east-west gradients for SSTs
These
ocean-atmosphere interactions are seen in

and sea level pressure (SLP).
twin cyclone genesis and associated strong

westerlies over the western tropical Pacific.

2: KEFRMEBDBEMERN T, TEDIRRE (LB A5 TIL=——3RKREDIRRE (£
BB NFEELUTNBER, THO 1L.BRRDIFFTD. 2.5KDNRNZE., 3.XRIEHE
NRICHE, 4 RADKEE, [JIEEDED, CNDBRERDRUSHSFREL TR,

Fig. 2: Four-step development of El Nifio conditions
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Twin cyclones and wester-

lies
A series of strong westerlies were observed
during the 2018/19 El Nifio event in the
equatorial western Pacific. Figure 3 shows
related Himawari-8 infrared images, with
tropical cyclones north of the equator and
mirror-images in (c¢) frequently observed
prior to and during El Nifio events. Such
cloud imagery helps to clarify the charac-
teristics of strong westerlies and ocean
conditions in the western equatorial Pacific.

3: SONII/IL_—

“3RFFEEHEPIC, ASAEFMERTRNARZSISRC LIZERA
ZELRARREHBEOINDD 8 SOHNER, (a) TIL_—

Z3IRZOFEZERRD 2018 £ 10

B 238, (b) REHAMD 2018 & 11 A 20 B. (c) =EEHA% D 2019 F 2 B 18 H,

Fig. 3: Himawari-8 infrared images of tropical storms bringing strong westerly winds during the
2018/19 El Nifio event: (a) development stage, 23rd October 2018, (b) mature stage, 20th
November 2018 (c) post-mature stage, 18th February 2019

RHVIC

[IRT T TILZ—Z3REOLS=—
ZYRBCHOIRK[EBFDIREDIRNRE
FHEZE, 88 10 BEICT)IL=—
BRELUTHRKRLUTWNET, 5F ULLVIBIRIF.
K[EFTHR—LAR=ITCENCLEITET,
https://www.data.jma.go.jp/gmd/cpd/elnin
o/index.html

Conclusion

- JMA monitors El Nifio and La Nifia events to
: enable reporting on current conditions, and

—Z3EHER
. or around the 10th of each month. For more

issues its El Nifio Monitoring and Outlook on

information, see JMA's website.
https://ds.data.jma.go.jp/tcc/tcc/products/e
* Inino/index.html
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Update of Guide to Weather Observations for Ships

JRT HKIRE < BFE BFRRR

Marine Division, Global Environment and Marine Department,

Japan Meteorological Agency

[ARTTIE. MEDBRKICH L TOIRER
B ZBURTIETIT O CVEELIZH. F
2. MoK OISR EVAROAS ZIE
BRIOZIEE. INSZIEUSIRSEVEIZITD
KD RRIBENZER L. ShofblCEm L
TVET., COE. MosxRERIES (&
SBhR) 1 ZcET LE LT (2020 & 3 B#17),
ofHETEMES « R/ Z2B U CSMeMICERL)
JZUEITDT, =RECHALIZSU,
SEREBEMELTRDEIND. UTOAX
—INHBECENELETET,
https://marine.kishou.go.jp/jp/reference-jp.h
tml

JMA's Guide to Weather Observations for
Ships, which supports appropriate marine
meteorological observation by vessels at sea,
was updated in March 2020.

The publication is available both in print and
at
https://marine.kishou.go.jp/en/reference-en.
html.

N EI O
Fig: Revised publication
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