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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 Japan Meteorological Agency (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,
once in March and once in 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:

http://marine.kishou.go.jp/en/fune-en.html
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2016 FOERDFELED
Summary of the 2016 Typhoon Season

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

2016
It is vital for mariners to understand features of tropical cyclones (TCs) to pre-
pare against sea disasters. This article summarizes the 2016 typhoon season in
the western North Pacific and the South China Sea.

2016 FOBRAY—ZY
2016 =i+ 7 T T 1

2016 Typhoon Season
The 2016 typhoon season began in July with
tropical cyclone (TC) Nepartak (1601) which
formed over the sea near the Caroline Islands
26 25.6 in Micronesia. The number of named TCs that
formed in 2016 was 26 (30-year averages
from 1981 through 2010: 25.6) (Fig. 1, Ta-

ble).
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Fig. 1: Monthly numbers of named tropical cyclones in 2016
The orange bars and green circles show the monthly numbers in 2016 and 30-year averages from 1981
through 2010, respectively.
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11 Eleven TCs approached Japan (30-year

11.4 2.7 average: 11.4), of which six made landfall
6 7 9 10 11 (30-year average: 2.7).

12 16 TC Lionrock (1610) formed in August and

8 10 took a unique track over the sea south of

Japan making landfall on the Pacific Ocean
side of the Tohoku region for the first time

2 9 (Fig. 2). In September, TC Meranti (1614)

14 reached its peak intensity with a central

890hPa pressure of 890 hPa north of Luzon Island

Tropical Cyclone Duration Peak Intensity
Ce tral Pres gre | Max WInds
UTC Day Month UTC Day Month (hPa) (kt)
TY  Nepartak (260 ¥ 00 O Jul - 06 09 Jul 90 10
TS  Lupit (260 @ 18 2 Jul - 18 24 Jul 1 000 40
STS Mirinae (160 3 06 2 6Jul - 06 28 Jul 98 55
STS Nida (160 # 06 3 Qul - 12 02 Aug 9% 60
STS Omais (160 H 00 O 4Aug - 18 09 Aug 9% 60
TS Conson (160 5 00 0 QAug - 00 15 Aug 98 45
STS Chanthu (160 ¥} 18 1 3Aug - 18 17 Aug 98 55
TS Dianmu (160 8 18 1 7Aug - 12 19 Aug 98 40
TY  Mindul el (160 ® 06 1 9Aug - 03 23 Aug 9% 65
TY Lionrock (161 9 12 2 1Aug - 15 30 Aug 90 90
TS Kompasu (161 Y 00 2 QAug - 18 21 Aug 94 35
TY Namth enu (161 2 00 O 1Sep - 18 04 Sep 95 70
TS Malou (161 3 06 O 6Sep - 00 07 Sep 1 000 40
TY  Meranti (161 # 06 1 CSep - 12 15 Sep 89 10
TS Rai (161 H 18 1 Sep - 06 13 Sep 98 35
TY Malakas (161 ® 18 1 Sep - 12 20 Sep 98 95
TY Megi (161 y 18 2 FSep - 12 28 Sep 98 85
TY Chaba (161 8 06 2 Sep - 12 05 Oct 96 15
STS Aere (161 ﬁ 18 0 Oct - 00 10 Oct 9% 60
TY Songda (162 § 12 0 &ct - 06 13 Oct 93 10
TY Sarika (162 1 18 1 Pct - 06 19 Oct 98 95
TY Hama (162 00 1 HOct - 18 21 Oct 90 15
TY Meari (162 3 00 O Nov - 06 07 Nov 96 75
TS Ma-on (162 % 00 1 (Nov - 00 12 Nov 1 020 35
STS Tokage (162 5 12 2 SNov - 00 28 Nov 99 50
TY _ Nock-ten (162 ® 18 2 1Dec - 18 27 Dec 9h 16
: 2016
TS STS TY 34 48 48 64

64
Table: Named tropical cyclones in 2016
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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(Table) causing damage to the Philippines
In October, TC Chaba (1618)
brought a peak gust of 59.7 m/s to Kumejima

and China.

Island.

Typhoon Information Issued

by IMA
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
evacuation in the event of severe weather
conditions, please obtain and use the most
recent TC information.

50°N / 50°N
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100°E 110°E 120°E 130°E 140°E 150°E 160°E 170°E 180°
2: 2016
10 14 18

Fig. 2: Tracks of tropical cyclones in 2016
The figures represent the last two digits of tropical cyclone identification numbers. The red, orange and green
lines show the tracks of Lionrock (1610), Meranti (1614) and Chaba (1618), respectively.
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RORFPREICTRNCBEOBRINDODE UL
Rough Sea Areas are Shown in Wave Forecast Charts

Office of Marine Prediction, Global Environment and Marine Department,
Japan Meteorological Agency

2017 3 7

Since wave information is crucial for safety on the seas, Japan Meteorological
Agency (JMA) issues several wave charts. Information on rough sea areas, which
may be challenging for navigation, is included in Wave Forecast Charts since 7
March 2017.

Nl &E&F “Rough Sea” Conditions

Wi SRS A A e The sea surface sometimes becomes rough,
chaotic, complicated and very steep, not
necessarily related to wave height (Fig.1).
When plural waves approach from different
directions, the sea surface becomes irregular,
and sometimes an abnormally high wave
might happen. Current flowing against the
wave direction may make wave heights larger
and their wave lengths shorter, resulting in
much steeper waves.

It is difficult for ships to navigate under
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Fig. 1: Image of “rough sea”
(Left) The sea surface becomes complicated if plural waves are present.
(Right) Opposing currents increase wave height and decrease wave length making wave steeper.
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such conditions. Their movement may be-

. come irregular and even dangerous in some
. cases.
2017 3 7 . JMA developed a method to detect those
JMH FWPN . areas, by analyzing predicted wave data.
FWJP . They are indicated in Wave Forecast
. Charts for the Western North Pacific (FWPN)
. and sea around Japan (FWJP), known as JMH
< radio facsimile.
FWPN . Area of Crossing Waves
Areas of crossing waves are indicated in
2 - Ocean Wave Charts (FWPN). If an area sat-
1) 1.8m - isfies the following conditions, it is described
2) - by horizontal hatching (Fig.2).
- 1) wave height ~ 1.8m
2) presence of comparable plural waves
Wave components (windsea and swell)
AWPN - are also plotted. The style of plotting com-
[i— X N o 7 AL S A
FWPN — JMH /‘EMEHUFCRGSSING HAVES = 7R 7
FesT Fen oanoobUte Ca NN 7l ,
e 3 U
o |
IZUZkFe 20, IN157.7E 1030
e 0. 116.8
1028
(sec)/ (m)
AWPN
Each wave component _ .
period (sec) / height (m) T~ XA 2
(Same as SHIP report plot SRS _f
in AWPN) e =%
/\/"/Y} [ WP
- ® . 070000UTC OCT 2014
i . ) FCST FOR OEDOIIIUI'C
2:

Fig.2: Example of new Ocean Wave Chart with area of crossing waves
Areas of plural waves are indicated by horizontal hatching. Wave components are also plotted.
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ponents is same as that of SHIP reports in
Analysis Chart (AWPN).

Information on wave conditions is also
useful for navigation planning.

Area of Rough Waves

Against the Current
By comparing the conditions of waves and

Im
5%
ocean currents analyzed in JMA, areas with
wave heights of 1 m and over amplified by
5% and over by opposing currents are indi-
cated by vertical hatching (Fig.3). Waves
become steeper and their length is shortened
FWJP by an opposing current while the opposite is
true when waves and currents share the
same direction.
Such areas are shown in Coastal Wave
Charts (FWJP), because the effect is only

small scale phenomena. Small- to mid-size

FAX

ships may be shaken hard in these areas,

although large vessels are not so influenced.

;
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Fig. 3: Example of new Coastal Wave Chart with area of waves modulated by currents
Areas of waves amplified by 5% and over by opposing currents are indicated by vertical hatching.
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FAX PDF

JMH  FAX

http://www.data.jma.go.jp/gmd/waveinf/chart/fwpn.html

http://www.data.jma.go.jp/gmd/waveinf/chart/fwjp.html

59
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Please note that areas of crossing waves
are indicated in FWPN but not FWJP to avoid
confusion in the latter by overlapping marks.

For Further Utilization
Wave Charts are available from the JMA
website, as well as by JMH, where the same
FAX images in PDF format may be down-
loaded, especially “For mariners”. In event
you do not receive a clear JMH wave chart,
please access the site.

The colored wave charts, also added to
the site on the same day, make it easier to
distinguish the many items of information.

We hope this new information helps your
safe navigation.

The websites for wave charts (in English):
Ocean Wave Forecast Charts
http://www.data.jma.go.jp/gmd/waveinf/chart/fwpn_e.html
Coastal Wave Forecast Charts
http://www.data.jma.go.jp/gmd/waveinf/chart/fwjp_e.html

(Two articles that explain the Wave Charts in
detail may be found in Vol 59, 2 and Vol 60, 1
of The Ship and Maritime Meteorology.)

themds AR - HARATRE
ARERTHE
WA Aoaw =R IR
E IEMiEEIN SR RERTFREE

| W RAURMF AR (FWPN)

R LS R T b B RS SR R S SR

= DEMAIARGET B (AT, (e L)
. LFI.!J:!.E'.I.E“ AERET LA I el e
EET P T T

= gk

4: PDF

English site

| sea waves

lWIN foracast chart - Western North Paciflc @ 12UTC, 15 Da. 2018
Forotast (W N, Pacfc) e F oy TR

‘ I For Mariners

] Detailed JMH chart image is available.

» B&W IMH chart image (PDF)
» Color JMH chart image (PDF)

| For Marinars
Detolied JMH chart image s avallatle.

BAN I che image (PLF
et 1Mt chet image {FLF)

Fia. 4: Sites where PDF format wave charts are available
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2014-16 El Nino Event

Climate Prediction Division, Global Environment and Marine Department,
Japan Meteorological Agency

2014 5 2016 2014-16

An El Nifio event occurred in boreal summer 2014 after an absence of five years
and terminated in boreal spring 2016 (2014-16 El Nifio event). The characteris-
tics of the 2014-16 El Nifio event are introduced.

What is an El Nino event?
An El Nifio event is a phenomenon whereby
an area of warmer-than-normal sea surface
temperature (SST) persists in the central and
eastern parts of the equatorial Pacific for six
to 18 months. Figure 1 shows SST distribu-
tions in December in normal and an El Nifio

2012
2015 12
2015 12 year (2012 and 2015, respectively). In De-

cember 2015, waters warmer than normal

[EN
©ecc0eccccccccccccccccccccoe

Normal El Nino

A T T R R PR R PR I R R R A R R Y

El Nifio Monitoring
Region

1: 2012 : 2015 : 12
Fig. 1: Monthly mean sea surface temperatures in December 2012 (normal year: left) and 2015 (El
Nifio year: right)
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stretched from around the Date Line to the
west coast of Peru in the equatorial Pacific.
During an El Nifio event, the region of SST

28 above 28°C, which induces active evapora-
6,000-12,000km tion, extends eastward, and precipitation
shifts eastward by 6,000-12,000 km. El Nifio
events affect the global atmospheric circula-
tion and cause extreme weather events all
over the world.
2014-16 Time evolution of the
B 2014-16 EIl Nifo event
w2 T Sinld Figure 2 shows a time-series of monthly
mean SST deviations from the reference
value (a sliding 30-year mean) averaged over
5°S-5°N, 150°-90°W the El Nifio monitoring region (5°S-5°N,
4
557 1997-98
3_
~ 2.5 1982-83
~ 2
S s 2015-16
T
S 11
S
- 0.5'
I | |
—0.5-//- ~/Other El Nifio-events
_1 - ! 2 _\
—-1.54- N
“UAN APR JUL OCT  JAN  APR JUL  OCT  JAN
El Nifio year following year
2: 5°S-5°N, 150°-90°W

30
2014-2016 2015-2016
1997-1998 1982-1983
1972-1973
1950

Fig. 2: Time series of monthly mean SST deviation from a sliding 30-year mean SST averaged in the
El Nifio monitoring region (5°S-5°N, 150°-90°W)
Black line:  El Nifio event in 2014-2016 (SST deviations during 2015-2016 are drawn)
Red line: El Nifio event in 1997-1998 Blue line: El Nifio event in 1982-1983
Orange line: El Nifio event in 1972-1973
Gray lines: other El Nifio events since 1950
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2014

2015 2015
12
+3.0 1997-98
18
2016
8

1949 15
2014-16 —

2015 T T TSR 1981-2010

0.42 1891
2015
3 2015
2014-16
2015 2015/2016

30

150°-90°W) for 1972-1973, 1997-1998 and
2014-2016. The 2014-16 El Nifio event oc-
curred in boreal summer 2014 and developed
greatly since boreal spring 2015. In Decem-
ber 2015, the monthly mean SST in the El
Nifio monitoring region reached 3.0°C above
normal, which was the highest for 18 years
since that of 1997-98. The event then de-
cayed rapidly and terminated in boreal spring
2016. It lasted eight seasons, which is the
longest among the 15 El Nifio events that
have occurred since 1949.

Climatic impacts of the

2014-16 EIl Nifo event
The global average surface temperature in
2015 was 0.42°C above the 1981-2010 av-
erage, and was the highest since 1891. The
global average surface temperature is af-
fected by natural climate variability in addi-
tion to global warming caused by anthropo-
genically increased concentrations  of
greenhouse gases including CO,. As the
anomaly of the global average surface tem-
perature increases following an El Nifio event
with a time lag of several months, the record
high temperatures of 2015 may have been
influenced by the El Nifio event.

Figure 3 shows the major extreme climate
events around the world in 2015. The
2014-16 EIl Nifio event can also be considered
to have affected the Asia-Pacific climate from
boreal summer 2015 to boreal winter
2015/2016, bringing high temperatures at
the tropics and low amounts of precipitation
in and around Indonesia.
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Fig. 3: Schematic chart of major extreme climate events and weather-related disasters around the
world in 2015 (the developing year of the El Nifio event)

RNVIC

10

http://www.data.jma.go.jp/gmd/cpd/elnino/i
ndex.html ( )

Ending

El Nifio events influence Japan and world
climates as mentioned above. JMA monitors
El Nifio events, and reports current conditions
and forecasts as "El Nifio Monitoring and
Outlook™ around the 10th of every month.
For more information on El Nifio events, visit
Tokyo Climate Center (TCC)/IJMA's website.
http://ds.data.jma.go.jp/tcc/tcc/products/eln
ino/index.html (English)
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Ice Logistics Portal

Office of Marine Prediction, Global Environment and Marine Department,
Japan Meteorological Agency

Here we introduce the Ice Logistics Portal, which is an access point to operational
sea ice charts for the Arctic Ocean, the Antarctic Ocean, the Sea of Okhotsk, and
others.

EFRDBKENREIN—IILT 1 About Ice Logistics Portal
The Tce Logistics Portal is an access point to

Tce Logistics Portal operational sea ice charts produced by 19 ice

14 19 services (including JMA) from 14 countries.
The website allows 23 regions in the North-

23 6 ern Hemisphere and six in the Southern
Hemisphere to be selected to view sea ice

3 2007 charts. Created in 2007 to contribute to the

third International Polar Year, it is now
http://www.bsis-ice.de/IcePortal/index.html maintained by the German Bundesamt flr
Seeschifffahrt und Hydrographie.

http://www.bsis-ice.de/lcePortal/index.html

How to View a Sea Ice Chart

90 Via high speed connection, an image of the

Northern Hemisphere centered at 90°W may

90 90

Fig. 1: Images to select region to view a sea ice chart (high connection speed site)
The Northern Hemisphere centered at 90°W (left), 90°E (center) and the Southern Hemisphere (right)
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be displayed (Fig. 1 left) in which any region
90 1 is clicked to view its sea ice chart. The image
may be centered at 90°E (Fig. 1 center) or
low connection speed the Southern Hemisphere image selected
(Fig. 1 right). Via low speed connection, a list
of regions is displayed from which to select a
sea ice chart.
Original 800px When a region is selected, the list of ice
charts is displayed. Click a thumbnail (high
connection speed site) link to “Original” or
“800px” to see the sea ice chart (Fig. 2 and
Fig. 3). Alternatively, charts may be called by
entering latitude and longitude. JMA's ice
12 5
3

Ice Logistics Portal 50

charts for the Sea of Okhotsk and Japan Sea
are updated once a day (December to May,
Fig. 2).

About 50 products are updated every day

in the Ice Logistics Portal. Please visit the

website for the latest sea ice information.

wed

2: Ice Logistics Portal

Fig. 2: An example of sea ice charts on the Ice
Logistics Portal (Integrated sea ice chart
for the Arctic Ocean)

RTEERRRIETY Kianin |
Ecge accurance (7976-2014)
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3: Ice Logistics Portal
12 5

Fig. 3: JMA’s sea ice chart for the Sea
of Okhotsk and the Japan Sea
(December to May) on the Ice
Logistics Portal
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Lecture at Okinawa Fisheries High School and
Visit to Training Ship Kaiho Maru V

Okinawa Regional Headquarters, Japan Meteorological Agency

In this article, part of JMA’s port meteorological services is introduced. JMA's
Okinawa Regional Headquarters staffers gave lectures at Okinawa Fisheries High
School and visited Training Ship Kaiho Maru V to check the on-board meteoro-
logical instruments.

PRR|LULPEKESSFFR

rhGEIER T irh G Sl T T AT G 4 1= =Nl

Lecture at “Okisui”

Okinawa Fisheries High School, commonly
called “Okisui,” has a mariners training
course and operates T.S. Kaiho Maru V. On
29 November 2016, JMA’s Okinawa Regional
2016 11 29 Headquarters staffers visited “Okisui,” and
gave lectures on marine meteorology and
sea disasters mitigation to advanced course
students and crew of Kaiho Maru V.

b — = I8 =t M- <<€ = ==
piiPE: 1 _'i‘a | = O € ""’ .‘.J-i!':i-!’ti. 51

< /

Typhoons and ocean waves often cause

e | e e T b b A S FS e TTTF

severe weather disasters on the sea. We
recommended attendees to use the marine
meteorological information issued by JMA.

Fig. 1: Lecture at Okinawa Fisheries
High School on marine mete-
orology and disaster mitiga-
tion
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We also recommended them to make
meteorological observations and report their
data because meteorological data in da-
ta-sparse areas are indispensable in pre-
paring information for safer navigation.

Visit to Kaiho Maru V
After the lecture, we visited T.S. Kaiho Maru
V (built in 2002, 499 tons) at Itoman Port to
check the on-board meteorological instru-
ments. Chief Officer Matsuda said, “In Sep-
tember, we entered port at Ishigakijima. The
Local Meteorological Office informed us of
weather conditions caused by an approach-
ing typhoon. It was very useful for safe
navigation.”

Ending
“Okisui” hold two other courses relevant to
the sea. One is marine biology and the other
is marine sports. We heard about features of
the education content in each course (Fig.
3).

Through communication with users, we
make efforts to promote the understanding
of marine meteorology and utilization of
information for disaster mitigation.

2:

Fig. 2: Talk with Chief Officer about navigation
within the typhoon area

Fig. 3: Culturing a species of sea urchins (Ma-
rine Biology Course)
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Comments from Harerun

Wind Wave Estimation by Wave Nomogram

200

Wave observation is one of the most difficult
visual observations to perform on a ship
because waves are combinations of wind
waves and swell. This article introduces how
to estimate heights and periods of wind
waves.

Wind waves are generated and developed
by the wind blowing locally. They have ir-
regular and sharp crests. In contrast, swell is
formed by wind waves propagating away
from the source area and has a regular
shape.

Development of wind waves is related to
fetch and duration in addition to wind speed
in the area. Fetch is the distance along which
a wind is blowing straight. Duration is the
time when the wind has blown almost uni-
formly. Wind waves develop higher as fetch
or duration increase.

Fetch is roughly estimated from a surface
weather chart. In the case of Fig. 1, the fetch
in the red circle area is estimated as a dis-
tance of 200 NM from the coast. Duration can
be estimated if the pressure distribution and
wind speed are almost uniform during this
period.

In this issue, | will show you how to esti-
mate the height and period of wind waves
from wind speed and duration (or fetch) us-
ing a wave nomogram (Fig. 3).

1:
Fig. 1: Estimation of fetch from a surface
weather chart

Harerun is the mascot of the Japan Meteorological Agency (JMA).
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In the case where wind speed is 30 kt,
duration is 12 hours and fetch is 200 NM,

(1) Estimate from wind duration (See number
1 on the orange line in Fig. 2.):

Determine the intersection of the wind
speed (vertical axis) with its duration (green
dashed lines). At the intersection, the wave
height (pro rata from blue solid lines) is the
estimated wave height, and, the period (pro
rata from red dashed lines) is the estimated
period. For example, waves of 12 hours du-
ration at a wind speed of 30 kt with a fetch of
200 NM are estimated to have a height of 3.5
m and period of 7.5 seconds.

(2) Estimate from fetch (See number 2 on the
orange line in Fig. 2. Refer to Fig. 3 to read
the period (dashed red lines)):

The wave height and period at the inter-
section of wind speed (vertical axis) with
fetch (horizontal axis), are the estimated
results. For example, in the case of a wind
speed of 30 kt with a fetch of 200 NM, it is
estimated the height will be 4.2 m and the
period 8.2 seconds.

Based on calculations from both the dura-
tion (1) and the fetch (2), you can choose the
smaller wave height as the estimated value.
If the wind wave height by visual observation
appears greater than by estimated, please
note that the observed waves might contain
swell.

It is necessary to accumulate experience
for accurate visual observation but you can
observe precisely using these methods.

2:
Fig. 2: An example of using a wave nomogram:
The numbers correspond to the body.

-17 -



61-1

0001 008

009

00y  00€

002 08I

0ol 08

(WN) U9 * (il #i) Tl 52
09 05 Oy 0Of 0z Gl

0l

¢l

14

T

91
81
0¢ -
(4

¥e
9¢

0¢

oy

05 {5

09

0L

08
06

(anoy) uonean puIy fRlHRLYs - - -
(29s) poriad dav M * () [ff By
(W) JYSIOH aar Ny ¢ (un) o ——

001
0001 008

009

00r 00€

002 0§l

001 08

09 06 Or OF 0z Gl

8 & ¥ € [ 1

Wind Speed (kt)

‘)}’") »

i3 (/

3

Wave nomogram (Bretschneider, 1970)

Fig. 3

Use with the right side facing down. Duration and fetch are estimated from weather charts.
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+The cover photograph shows sea ice at Shiretoko, taken by a JMA staffer
when he made sea ice observations from an aircraft.

+As explained in this issue, JMA added information on rough sea area to
Wave Forecast Charts as of March 2017. For safe navigation, please use
those charts. Weather reports from ships are used to produce the charts,
and we look forward to your continued cooperation with ship’s weather
observations and reports.
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