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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 2020 Typhoon Season
[RT ABFE [IR' ROXIERR PYPREFIRBEREZYY—
Tokyo Typhoon Center, Weather Disaster Mitigation Division,
Atmosphere and Ocean Department, Japan Meteorological Agency

EAAELFOMY B THRETDIERIS. COBEZMTI DMMICE > TREEFEIN
TBEXRERTTY, SAICDVNTOERRZZRD, NEOBHSHDMLLEICHRIITTULERLSE
H. 2020 FOERICDOVNTHEEBZEBNTLET,

It is vital for mariners to understand features of tropical cyclones (TCs) to prepare
against sea disasters. This article summarizes the 2020 typhoon season in the
western North Pacific and the South China Sea.
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2020 Typhoon Season
The 2020 typhoon season began in May with
tropical cyclone (TC) Vongfong (2001) which
formed over the sea east of the Philippines.
A total of 23 named TCs formed against a 30-
year average (1981 — 2010) of 25.6 (Fig. 1,
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Fig. 1: Named tropical cyclones in 2020
Orange bars show monthly numbers for 2020, with green dots indicating 30-year averages from 1981 to
2010.
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Seven TCs approached Japan during the pe-
riod (30-year average: 11.4), none of which
made landfall (30-year average: 2.7).

Ten TCs reached typhoon intensity, with
Haishen (2010) and Goni (2019) reaching
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“violent typhoon” intensity (Table).
Haishen (2010) passed very close to Kyushu
Island, bringing strong winds and heavy rain

Tropical Cyclone Duration Peak Intensity
= FIEEARE A HA
(EIFRIE2ERF) Central Pressure Max Winds
hibRE KRR
UTC Day Month UTC Day Month (hPa) (kt)
TY Vongfong (2001)] 12 12May - 12 16 May 960 85
TS Nuri (2002)| 12 12Jun - 00 14 Jun 996 40
TS Sinlaku (2003) 00 01 Aug - 18 02 Aug 985 40
TY Hagupit (2004)| 06 01 Aug - 12 05 Aug 975 70
TS Jangmi (2005)] 18 08 Aug - 06 11 Aug 994 45
STS Mekkhala (2006)] 00 10 Aug - 06 11 Aug 992 50
STS Higos (2007)] 00 18 Aug - 18 19 Aug 992 55
TY Bavi (2008)| 00 22 Aug - 06 27 Aug 950 85
IV M G010) 12 91 A~ 18 0750 o0 05
90
TS Noul (2011)] 18 15Sep - 18 18 Sep 992 45
STS Dolphin (2012) 00 21 Sep - 06 24 Sep 975 60
STS Kujira (2013)| 18 26 Sep — 06 30 Sep 980 60
TY Chan—hom (2014)] 00 05 0ct - 18 11 Oct 965 70
TS Linfa (2015), 18 100ct - 12 11 Oct 994 45
TS Nangka (2016), 06 120ct - 12 14 Oct 990 45
TY Saudel (2017)] 00 20 0ct - 12 25 Oct 975 65
TY Molave (2018)| 06 24 Oct — 18 28 Oct 940 90
95 120
STS Atsani (2020)| 18 02 Nov — 06 07 Nov 992 50
TS Etau (2021)] 18 08 Nov - 12 10 Nov 992 45
TY Vamco (2022)] 12 09 Nov - 12 15Nov 955 85
TS Krovanh (2023) 00 20Dec — 06 22 Dec 1000 35

&: 2020 FOERA—F
TS. STS. TY RO} .(5%%7&%“73)13\ BROREEDHES (RARR 34 /v ~ME 48 /v EKiE. 48

Jy EBE64 /w KR, 64 /w R 105 /w FRBRO 105 /v FME) ERT,

Table: Named tropical cyclones in 2020
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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to Miyazaki Prefecture and elsewhere and
causing injuries, residential damage and

widespread power outages.

JMA Typhoon Information

The Japan Meteorological Agency (JMA) pro-
vides TC information via SafetyNET, NAVTEX,
radio facsimile (JMH), TV, radio, the Internet
and other channels. This up-to-date infor-
mation can be referenced to support safe
navigation and prompt evacuation in the
event of extreme weather conditions.

2: 2020 FDERAZESH
HFIERBS. K/IREBBEIECHEZTI. 7. BORE. 6FAF 10, 19 SOSEBZRI.
Fig. 2: Tracks of tropical cyclones in 2020
Numbers are the last two digits of tropical cyclone identifiers. The red and orange lines are the tracks of Haishen
(2010) and Goni (2019), respectively.
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Extension of tropical cyclone forecasts to a 5-days range
for TDs expected to reach TS intensity within 24 hours
SET RRBF [ZR2URAIRERE PIYPREFLKRMBLEEY S —
Tokyo Typhoon Center, Weather Disaster Mitigation Division,
Atmosphere and Ocean Department, Japan Meteorological Agency
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» Forecast of tropical cyclones
The Japan Meteorological Agency (JMA) pro-

vides analysis and forecasting information via
SafetyNET, NAVTEX and other channels on
tropical depressions expected to reach tropi-
cal storm intensity or higher within the next
24 hours.

> Forecast extension

JMA extended the forecast range of this in-
formation from 24 to 120 hours in September
2020 (Fig.) due to improvements in forecast
accuracy to support even earlier preparation
for tropical cyclone conditions.

1B%EFTOFIR
Forecast up to 1 day ahead

FHREIER
Forecast
extension

g

ESE

Tropical depression

Forecast up to 5 days ahead

5B%&FTOFH

SRVBNTIERI LN DS,
Tropical depression to
approach with typhoon
intensity.

S5BMFTHFREILER UICIBEDRFEIEDFZERDBI
Fig. Tropical cyclone forecast after extension to the 5-days range
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Ship-based GNSS monitoring of maritime water vapor

IR [IREVARFEY

Department of Observation and Data Assimilation Research

Meteorological Research Institute

[IRAFATIS, MHEICEH UZERMEFE Y X5 A (GNSS) ZEMEML. BLOD
KRB ZEHA T DEMOBEAZEDTNET, AROHEZEBNMTLIXT,
This article outlines a Meteorological Research Institute (MRI) study on the de-
velopment of maritime water-vapor monitoring utilizing ship-based Global Navi-
gation Satellite System (GNSS) receivers.

GNSS E2K|K

SBOMNEBRIVSICARIRER D TH)
2 GNSS Tl BIUEHENXET DERD
RIEHICEEZEIT DI TCOEEZMA LTI
BZ@TLE T, KIPOKZEIECH LT
SRNMENDEBEENBIDE, SfE Lz
DKFRE(IFKRSNHEETCESEI., 25
U TROIZELERD 1,300 RNS55D
i = GNSS gRAIIBD T EKE(E 2009 F1H
S5RFTORIAFHRICHNASNTNET, €
D—73C. EMUBN'ZHRIL. MEILT DB,
BABLOEBLENDSHRAT DIEHESIKES
SDRETHHTINTNET, [IRWAFRAT
[F 2012 FLDR[RFTEFIZREAZEE
KIC GNSS ZiEHZFZRE L. BLTOIR
KEMNEMERFE LU TCSH LT (1),

GNSS and water vapor

The Global Navigation Satellite System
(GNSS) plays an indispensable role in posi-
tional determination based on the time taken
for satellite-transmitted radio waves to reach
a receiver. Using this technology, the amount
of vertical integrated water vapor above a re-
ceiver (known as precipitable water vapor, or
PWV) can be evaluated from the delay it
causes in radio wave propagation. Since
2009, PWV data from more than 1,300 GNSS
ground stations managed by the Geospatial
Information Authority of Japan have been
used in Japan Meteorological Agency (JMA)
weather forecasting.

As the frequency and scale of heavy rain-
related disasters increases in Japan, the mon-
itoring of water vapor inflow from sea areas
becomes more important than ever. Since
2012, the GNSS receiver on board JMA's Ryofu
Maru research vessel has been used to help
develop maritime PWV analysis technology
(Fig. 1).

1: [IXTBFIREAMERAL —5F —
VR RICEREUIZ GNSS PV T

Fig. 1: GNSS antenna on the radar mast of
JMA's Ryofu Maru research vessel
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RITBTORA
BE2EDIEND, BFEAMICHEBEREGE8E
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DERRE. R¥D GNSS Eifia/EAT D
CET. fioh8 GNSS ICXDTFKEDHETE
BENGLEL. VYTREDMDERAIBELER
<—HIDEIDCEDFLE (E2),

2018 £ 12 J%D\Blah B DS RFKIE
ICHRATDKEZEIEOARNDETSZRHE
ERS)= DR tﬁ??%ﬂd)aitajc‘: LT, RYTTBZ
179 2 8 EMMMEIC GNSS ZEHWEIES

T KEIERZREIB UK UL,

ZERXISE 2020 £ 6 B 27 GH5 7 A
5 BCAHTT, BYFBTHRAZITNEL
12, ZUTC. "BRERDBENORI2F 7 B
SWICEHE T DYFKEDEILDERIC B
muzxLe (3),

34N

East China Sea observation

Thanks to developments in GNSS technol-
ogy (such as an increased number of satel-
lites and the advancement of real-time satel-
lite orbit analysis), the accuracy of ship-based
GNSS PWV information has increased and
consistency with other observations (e.g., ra-
diosonde observation data) is higher than
ever (Fig. 2).

In December 2018, MRI began a unique
GNSS observation initiative using eight ves-
sels to determine how water vapor from the
East China Sea contributes to the occurrence
of heavy rain.

The Ryofu Maru vessel conducted intensive
observation in the region from June 27 to July
5, 2020, with successful monitoring of tem-
poral PWV variations associated with the
movement of the Baiu front and heavy rain in
Kyushu (Fig. 3).
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Fig. 3: Distribution of hourly Radar/Raingauge Ana-
lyzed Precipitation and GNSS PWV data at 3:00 on July
4, 2020 (JST). Dots: ground GNSS stations; triangles:
ship GNSS data; grey shading: infrared band 10 (7.3
pm) imagery from the GMS Himawari-8 Advanced
Himawari Imager (AHI).

SNV YTHAICKDY
fEkE (PWV) &, @fed GNSS
ER8I[C KD PWV DEITHE,

Fig. 2: PWV data from Ryofu Maru radi-
osonde and GNSS observation in
2019 and 2020
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Plans

MRI is currently evaluating the influence of
ship-based GNSS-derived PWV data on heavy
rainfall prediction. Positive impacts were
noted in relation to the Kyushu heavy rainfall
event of July 4, 2020 (Fig. 4).

Toward improved heavy-rainfall prediction
and ocean observation, current research in-
cludes 1) development of real-time maritime
PWV analysis technology based on real-time
orbit information from Japan’s Quasi-Zenith
Satellite System, 2) determination of new
physical quantities such as sea level altitude
and waves, and 3) reduced equipment size
and weight.
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| () NWP w/o Ryofuah.:,l'a\__r’bJMG INSS.

T 7y
fu GNSS .,

Ly v =
- ) (c) NWP w Ryofu l\{!la

5

2020/7/406:00LT

DA 2 F 7 B 48 6 HBOAEE)DF] 3 $EEKE. ()FETNE. (b)ZRXIES, GNSS D
PWV ZFIBB LR\ FEL (c)ZRXIES GNSS D PWV ZFIFE L2

Tl

Fig. 4: Distribution of 3-hour rainfall at 6:00 on July 4, 2020 (JST). (a) Radar/Raingauge Analyzed
Precipitation, (b) Numerical Weather Prediction (NWP) without Ryofu Maru GNSS PWV data, and
(c) NWP with Ryofu Maru GNSS PWV data.
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PMQO barometer checking update
SET ASEEL BE - BESSR

Atmospheric Environment and Ocean Division, Atmosphere and Ocean Department, Japan Meteorological Agency

BR. BERKREA « BRICCHDNELE, FTECHDNAEDTSNET, BLEIRER
Al BLEFIR - ZWRSE, MMDITORRBROVEBICRYRSKEERST —HELDT
NET,

2020 £ 2 BROFE IO T DIV ARBREEXTRE UC. HICKDABRIRZFZILELTER
DFEITECA S COLDBIRRTICHNTELZEND DIMIRHIICRIRD'E CTE DX D,
HH 3 F 4 BRD. FHICKDREFTRIERD FAX [CRKDR[EFTRIEEFHR T L. RE. <
DRABICFIBUNZIENTND EX—)UICKBDRED, BERBRI T IN-IICBITLET,

O EX—ILICLBRESREOKES pmo@climar kishou.gojp
O [UESTRIBRIKFERMRIE. 9« 10 X=IZCSRIESLY GTULERIANTI),
Fi2. FOURLKXVDFDYO—-RTEELT,
https://marine.kishou.go.jp/jp/baro-jp.html

O IICREFTORBETVCNEER, BeRiED 1 INX—Y (R5c URL) AYERITT,
[IRTDRBIBRZFHOCERL, RE—=FT 1+ —ICRENTRETT,
https://marine.kishou.go.jp/baro-chk/

The Japan Meteorological Agency (JMA) is grateful to all ship officers, crew and supporting
staff for their ongoing contribution to marine observation and reporting. Marine meteorological
data are indispensable in providing weather information for ships, such as meteorological fore-
casts and warnings.

Since February 2020, JMA Port Meteorological Officer (PMO) visiting services to ships have
been suspended due to the COVID-19 pandemic.

In the interests of safety, JMA will quit PMO visits in April 2021 and instead provide checking
services via e-mail for ships calling at Japanese ports, along with promotion of independent
barometer checking services online.

<> The new barometer check request form (in Japanese/English) is available at
https://marine.kishou.go.jp/en/baro-en.html
<> Forms can be submitted to pmo@climar.kishou.go.jp

< Independent barometer checking is available at
https://marine.kishou.go.jp/baro-chk/
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Japan Meteorological Agency — Revised: April 2021

Barometer Comparison Check Request

E-mail: pmo@climar kishou.gojp
For barometer reading:

O Anchor in a Japanese port.

O Avoid reading in strong wind, as this may affect results.

O Open windows/doors for equalization with outboard air pressure.
O Take readings at any of 0, 10, 20, 30, 40 or 50 minutes.

[Vessel details]

Vessel name Callsign

Contact staff member Gross tonnage

E-mail

Latitude
Longitude

z

Port of call

m

in JAPAN

[Port shipping agent details]

Agent

E-mail

[Barometer details]

Reading
(without sea level/instrument error correction) . hPa [ 0.1hPa un |t]

Barometer location onboard

Outboard air temperature : °c  [0.1°C unit]

Time of reading Year 20 Month Day , h min
(UTC)

(Coordinated Universal Time)

In ballast . m

ASL barometer height

3

At present

(Usually between "In ballast" & "At full load")

At full load . m

Manufacturer Serial no.

Date of manufacture Date of official calibration

* Barometer check results will be returned between 09 and 17 JST from Mon. to Fri., except on Japanese public holidays.
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Atmospheric Environment and Ocean Division
Atmosphere and Ocean Department

Japan Meteorological Agency

3-6-9 Toranomon, Minato City, Tokyo 105-8431, Japan
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Phone: +81 3 6758 3900 Ext. 4661 Telefax: +81 3 3434 9125
Email : vos@climar.kishou.go.jp https://marine.kishou.go.jp/
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