oD D D 0 JJ o D J J I J J

THE SHIP AND
MARITIME METEOROLOGY  Vol.63

No. 1
March 2019
2 BRBEWET S — « TUPAR 2 (2007.3.6) R
2018 4
Queen Elizabeth 2 leaving Yokohama Port (6 Mar. 2007)
\ Reopened after renovation as a floating hotel in Dubai in Apr. 2018 y

Japan Meteorological Agency

ISSN 0429-9000



https://marine.kishou.go.jp/jp/fune-jp.htmi

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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2018
Summary of the 2018 Typhoon Season

Tokyo Typhoon Center, Forecast Division,
Forecast Department, Japan Meteorological Agency

2018
It is vital for mariners to understand features of tropical cyclones (TCs) to pre-
pare against sea disasters. This article summarizes the 2018 typhoon season in
the western North Pacific and the South China Sea.

2018 : 2018 Typhoon Season
2018 7 1 1 . The 2018 typhoon season began in January
8 . with tropical cyclone (TC) Bolaven (1801)
o] . which formed over the South China Sea. The
29 256 . number of named TCs that formed in 2018
1 . 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 2018
The orange bars and green circles show the monthly numbers in 2018 and 30-year averages from 1981
through 2010, respectively.
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average: 11.4), of which five made landfall

(30-year average: 2.7).

tained wind speeds reaching 105 kt (repre-
senting violent typhoon status) (Table),

Sixteen TCs approached Japan (30-year

A total of seven TCs had maximum sus-

which is the most on record since 1977.

Tropical Cyclone

Duration

Peak Intensity

Central Pres sre | Max Winds

UTC Day Month UTC Day Month (hPa) (kt)
TS Bolaven (18 @) 00 0 3Jan 00 0 4Jan 102 35
TS Sanba (18 Q)| 06 1 1Feb 06 1 Feb 1 00 35
TY Jelawat (18 @) 06 2 Gviar 00 0 1Apr 915 105
TS Ewiniar (18 @) 00 0 5Jun 18 0 8Jun 998 40
STS Maik & (18 6)] 18 0 7un 18 1 1Jun 970 60
TS Gaemi (18 6)] 00 1 SJun 00 1 7Jun 990 45
TY Prapiro a (18 @) 00 2 Qun 06 0 4Jul 960 65
TY Maria (18 8) 12 0 4ul 18 1 1jul 915 105
TS Son-tinh (18 9)] 00 1 7ul 00 1 Qul 994 40
STS Ampil (18 m)| 12 1 8ul 12 2 3ul 985 50
STS Wukong (18 1)| 12 2 3yul 00 2 7Jul 990 50
TY Jongdari (18 2) 12 2 4l 00 0 3Aug 960 75
TY  Shanshan (18 3), 00 0 3Aug 06 1 QAug 970 70
TS Yagi (18 4)] 00 0 8Aug 00 1 3Aug 990 40
STS Leepi (18 B)| 12 1 1Aug 00 1 HAug 994 50
TS Bebinca (18 )] 00 1 3Aug 06 1 7Aug 985 45
TS Hector (18 T)| 18 1 3Aug 12 1 SAug 998 40
TS Rumbia (18 8) 06 1 SAug 00 1 8Aug 985 45
TY  Soulik (18 9)| 00 1 GAug 18 2 4Aug 950 85
TY Cimaron (18 ?)| 12 1 8Aug 12 2 4Aug 950 85
TY Jebi (18 2)| 18 2 7Aug 00 0 5Sep 915 105
TY  Mangkhut (18 2) 12 0 7Sep 06 1 7Sep 905 110
TS Barijat (18 3)] 00 1 1Sep 06 1 3Sep 998 40
TY Trami (18 2)| 06 2 1Sep 00 0 1Oct 915 105
TY Kong-rey (18 8) 06 2 Sep 12 0 60ct 900 115
TY Yutu (18 B) 00 2 20ct 06 0 2 b 900 115
TS Toraji (18 2)| 06 1 Mov 00 18 b 104 35
TY Man-yi (18 8)| 18 2 ONov 06 2 7 dbv 960 80
STS Usagi (18 9)| 00 2 Nov 00 2 6 by 990 60
: 2018
TS STS TY 34 48 48 64
64

Table: Named tropical cyclones in 2018

TS (tropical storm), STS (severe tropical storm) and TY (typhoon) indicate tropical cyclone peak intensities
with maximum winds reaching 34 kt to 47 kt, 48 kt to 63 kt and 64 kt or more, respectively.
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Typhoon Jebi (1821), which made landfall
21 2 on Tokushima Prefecture (red track, Fig. 2),
brought storm surges to the Osaka Bay area
and caused serious damage to Kansai In-
ternational Airport and port facilities in the
region.

Typhoon Information Issued

by JMA
The Japan Meteorological Agency (JMA)
provides information regarding TCs in many
ways including SafetyNET, NAVTEX, radio
facsimile (JMH), TV, radio and the Internet.
To support safe navigation and prompt

JMH

evacuation in the event of severe weather
conditions, please obtain and use the most
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Fig. 2: Tracks of tropical cyclones in 2018
The figures represent the last two digits of tropical cyclone identification numbers. The dotted line shows the
duration of Tropical Depression. The red line shows the track of Jebi (1821).
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Tropical cyclone 5-day intensity forecasts

Forecast Division, Forecast Department, Japan Meteorological Agency
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JMA issues tropical cyclone (TC) warnings
with information on current TC conditions
and track/intensity forecasts up to three
days ahead. These warnings are sent to
ships in the western North Pacific via the
SafetyNet service provided by INMARSAT
satellites. The Agency also provides
three-day TC information charts (WTASO7)
showing track/intensity forecasts up to three
days ahead and five-day TC information
charts (WTAS12) showing track forecasts up
to five days ahead via the JMH broadcast
service. Plans to extend the period of TC
intensity forecasting from three to five days
as of 03 UTC on 14 March 2019 will result in
improved TC warnings and WTAS12 content,
and the JMH broadcast schedule for WTAS12
will be changed. Details are provided below.

1. Tropical cyclone warning im-
provement

TC track and intensity forecasts covering
periods four and five days ahead will be
added (Fig. 1).

2. WTAS12 improvement

Information on TC track and intensity
forecasts covering periods twelve hours and
four/five days ahead will be added (Fig. 2).

3. Change of JMH broadcast sched-
ule for WTASO7 and WTAS12

Broadcasts of WTASO7 will be terminated.
WTAS12 will be broadcast at 110 minutes
and rebroadcast three to four hours after 00,
06, 12 and 18 UTC.
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Fig. 1: A new tropical cyclone warning. Forecasts for four and five days ahead (in red) will be added.

: WTAS12
Fig. 2: A new five-day tropical cyclone information chart (WTAS12). Improvements are shown in red,
blue and green.
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High-resolution ocean observation using underwater gliders

Oceanography and Geochemistry Research Department
Meteorological Research Institute

This article outlines the Meteorological Research Institute (MRI)’s development
of new techniques for high-resolution ocean observation using autonomous ve-
hicles known as underwater gliders.

Underwater gliders

Underwater gliders (Fig. 1) are buoyan-
10@ cy-driven autonomous vehicles capable of
moving horizontally (at a speed of about 1
km/hour) and vertically (down to 1,000 m) in
a sawtooth trajectory through water toward a
specific point. They surface every several
hours to enable interaction with ship- or
land-based operators via an RF modem or
Iridium satellite link, dispatch of observation
data and provision of mission updates (e.g.,
dive depths and/or subsequent target desti-
nations) in near-real time. These gliders can
be used to monitor essential ocean variables
such as temperature, salinity, dissolved oxy-
gen and chlorophyll (an indicator of phyto-

............'....'....‘......'...................

plankton biomass) via their on-board sensors.

Fig. 1: An MRI underwater glider being de-
ployed from JMA's Ryofu Maru research
vessel
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Advantages
Underwater gliders enable remote ocean
observation over a period of months with
high spatial and temporal resolution. The
resulting data help to elucidate ocean interior
structures that cannot be observed with sat-
20T 5 6 ellites.

2 MRI underwater glider observation con-
ducted in spring 2017 (Fig. 2) revealed the
details of hydrographic and biogeochemical
structures associated with an oceanic
mesoscale eddy (measuring from dozens to
hundreds of kilometers in diameter and
playing important roles in transporting water,
heat and nutrients) and internal waves
(measuring dozens of meters in amplitude
and occurring in the ocean interior under the
influence of tides and/or surface winds).

2016 ~2018 :
2017 5 ~6 3 (
2017 6 3 )

Fig.2: MRI underwater glider observations over the past three years (left) and result examples (right)
Left: Tracks of glider observations conducted from 2016 to 2018 (background: bottom topography)
Right: Three-dimensional distribution of percent oxygen saturation observed from May to June 2017.

The contour plot data at the top denote the satellite-derived sea surface height anomaly distribu-

tion on 3 June 2017, when the glider made its closest approach to the center of the target oceanic

eddy.
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120

Future perspectives

MRI underwater gliders have completed work
totaling 120 days over the past three years in
the western North Pacific around the
Ogasawara lIslands (Fig. 2), and are now
scheduled for more intensive application.
This is expected to enhance understanding of
ocean interior characteristics and improve the
performance of numerical models used in
forecasting hydrographic variables such as
ocean currents and temperature. It will also
support understanding and prediction of the
global carbon cycle and related temporal
changes currently contributing to ocean
acidification on a global scale.
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Utilization of Ships’ Real-Time Weather Reports
K/ET FTHRED THRZR/IIKIRE < BFE BFIRZ
Forecast Division, Forecast Department and
Marine Division, Global Environment and Marine Department
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Introduction
Ships’ weather observation data play a major
role in the formulation of weather fore-
casts/warnings and research on global
warming. JMA staff occasionally describe the
usage of such information on visits to ships or
related management operators, although
such opportunities are limited.

Information on the usage of real-time

weather reports is provided below.

Usage of Real-Time Weather

Reports
Weather forecasting begins with the formu-
lation of weather charts to elucidate current
atmospheric conditions.

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

Outlined below are two examples of how
ships’ real-time weather reports are used to
formulate weather charts.

Example 1: Identification of
high-pressure areas

This example highlights analysis to identify a
high-pressure area. The weather chart for-
mulation screen is shown on the left of Fig. 1.
Charts are drawn using a pen tablet (Fig. 1,
lower right), and the published chart for 22
Sep. 2018 00 UTC is shown on the upper
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22 Sep. 2018 00UTC
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Fig. 1: Chart formulation screen (left), published chart (upper right), chart formulation using a

pen tablet (lower right)
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right of Fig. 1.

The left part of Fig. 1 shows ships’
weather report data displayed in blue around
the “H.” The data indicate an atmospheric
pressure of around 1,022 hPa with wind ap-
pearing to blow outward from the center of
the region in question. These characteristics
indicate a high-pressure area.

The use of ships’ observation data here
identification of the
high-pressure area, and is similarly helpful in

greatly facilitated
identification of low-pressure areas.

Example 2: Fog analysis

This example highlights analysis to distin-
guish between cloud and fog. Figure 2 shows
a ship reporting fog (represented by “=") in
an orange circle.

Data from the Himawari meteorological
satellite show fog in the same way as dense
white cloud. Fog is essentially ground-level
cloud, and it is difficult to tell whether dense
white cloud is near the sea surface from
satellite images alone.
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Fig. 2: Chart formulation screen (left),
ship reporting fog (right)
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Data from ships’ weather reports provide
an exclusive solution for determining condi-
tions prevailing near the sea surface. Without
such data, fog warnings may be issued for
dense white cloud areas shown on satellite
imagery due to the unknown potential for the
presence of fog. Numerical prediction is also
used to determine whether humidity at sea
level is high enough to support fog formation.

Thus, observation data from ships sup-
port much more precise issuance of fog
warnings.

Weather data from ocean areas, which cover
approximately 70% of the Earth’s surface,
are important in weather forecasting. Alt-
hough recent developments have enabled
the application of useful imagery from the
Himawari meteorological satellite, these data
alone do not enable clarification of conditions
near sea or land surfaces, especially in the
presence of high-altitude cloud.

Against this background, in-situ observa-
tion data from ships play a crucial role in
weather forecasting.
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Update of Guide to Ships' Weather Reports

JERT HKIRE < BT BFRRR

Marine Division, Global Environment and Marine Department,

Japan Meteorological Agency
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JMA’s Guide to Ships' Weather Reports, which
supports the appropriate submission of ma-
rine  meteorological logbooks and radio
weather messages by vessels at sea, was
updated in February 2019.

The publication outlines methods of sub-
mitting weather marine meteorological log-
books, filling in log sheets by hand and
sending weather reports. It is available both
in print and at
https://marine.kishou.go.jp/en/reference-en.

html.

he R EBAKIC L RS
BLuUumailhmBRL F 7

Guide to Ships" Weather Reports

(20194 &3T)
(2019 Revised Edlition)

Fre3 142 8
February 2019

REGUT HIERBL - W

Global Environment and Marine Department
Japan Mateorological Agency

Fig: Revised publication
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Ships' Marine Meteorological Observations and

Port Meteorological Services — Brochure Update
JIRT MIKIRE « BFE BEIRER

Marine Division, Global Environment and Marine Department,
Japan Meteorological Agency
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To support the collection of weather data
over vast ocean areas, the World Meteoro-
logical Organization (WMO) encourages ships
to observe meteorological variables such as
atmospheric pressure and wind/wave condi-
tions and to submit related data. In response,
JMA engages in the requested observation
and subsequent data provision. To support
ships conducting voluntary observation, in-
dividual national meteorological agencies
provide port meteorological services, includ-
ing inspection of meteorological instruments
and provision of advice on meteorological
and oceanographic matters. The Ships' Ma-
rine Meteorological Observations and Port
Meteorological Services brochure providing
advanced information on these activities and

services was updated in October 2018.
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Japan Meteorological Agency

Ships’ Marine Meiteerelogfiezl
and Port Meteerologieal Serviees

Meteorological observation data from seafaring vessels are used in the
production of marine weather forecasts and warnings as well as in
monitoring and research relating to climate change. Ships conducting
voluntary observation play pivotal roles in the collection of such data, as
there are far fewer meteorological observation sites in sea areas than on
land. Operators are invited to provide marine weather observation data to
help improve the quality of weather-related information.

Marine Meteorological Observations

To support the collection of weather data over vast ocean areas, the World Meteorological
Organization (WMO; a specialized agency of the United Nations) encourages ships to observe
meteorological variables such as atmospheric pressure and wind /wave conditions and to submit
related data. In Japan, marine meteorological observation and reporting are required under the
Meteorological Service Act. Operators should submit Real-time Weather Reports and Meteorological
Logbooks even if the requested dataset is incomplete, as all such data are highly useful.

Real-time Weather Reports
| Transmitted immediately after observation via the Inmarsat C service using
special access code 41 (no charge to ship) or by e-mail
® Exchanged immediately and internationally, and used to produce weather
forecasts and warnings

Meteorological Logbooks
® Submitted within ten days of ships calling at Japanese ports by e-mail or
regular mail using an envelope provided by the Japan Meteorological
Agency (JMA)
® Exchanged internationally after quality control by JMA and archived to build
long-term records for climate-change monitoring

TurboWin Pro ‘or Marine Meteorological Observation

TurboWin is a widely used free program developed
by KNMI (the Royal Netherlands Meteorological
Institute). The program automatically encodes
manual input data in formats for real-time weather
reports and marine meteorological logbooks.

How to get TurboWin
W Request an installation CD from JMA.

TurboWin's input screen

Japan Meteorological Agency

: NETUICHTF
Fig: Revised brochure
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Marine Division, Global Environment and Marine Department
Japan Meteorological Agency
1-3-4 Otemachi, Chiyoda-ku, Tokyo 100-8122

Phone: +81 3 3212 8341 Ext. 5144 Telefax: +81 3 3211 3047
Email : VOS@climar.kishou.go.jp URL : https://marine.kishou.go.jp/
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