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For 140 years, the Hydrographic and Oceanographic Department of the Japan Coast Guard (JHOD)
has been providing nautical publications, such as nautical charts, which are essential information for
maritime traffic supporting the Japanese economy.

In recent years, JHOD has also been providing necessary information for marine activities to meet a
variety of maritime demands.

In particular, since 2004, JHOD has been taking a leading role in united effort of the Japanese
government to establish the outer limits of Japan's continental shelf in accordance with the United
Nations Convention on the Law of the Sea. and promoting surveys of seafloor topography and crustal
structure in order to secure Japan's marine interests.

In this circumstance, the Basic Act on Ocean Policy came into effect in July 2007, the purpose of
which is to promote measures with regard to the oceans comprehensively and systematically.

The area of territorial sea and exclusive economic zone surrounding Japan is as huge as 4.47 million
square Kilometers. In arder to benefit most from the surrounding sea, we need to conduct surveys to
understand the sea to maintain scientific data. and promote the appropriate maritime policy on the
basis of the scientific data.

JHOD promotes organized and efficient research with the cutting-edge technologies and make a
contribution to enhancement of human knowledge about the ocean. In addition. JHOD is committed to
contributing to Japan in establishing itself as a new oceanic state by appropriately managing the data
obtained and promoting provision of marine information.

JHOD 'is expected to explore Japan's future as an oceanic state through its marine research and
information provision.
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History

140 years of the Hydrographic
and Oceanographic
Department of the
Japan Coast Guard

1871

1872
1921

1923
1925
1938
1945
1949
1952
1953
1965

1969

1983
1984

1995
1998
2000
2002
2003

2008

2011

(JHOD)

New Meiji government began marine research. The government
established the Hydrographic Bureau (JHB, national hydrographic
research organization) in the Navy Department of the Ministry of
the Military

JHB published the first nautical chart "Kamaishi’.

The International Hydrographic Bureau
(present International Hydrographic
Organization) was established. Japan
became a member state

JHB surveyed Sagami Bay responding to
the 1923 Great Kanto Earthquake

JHB started using echo sounders. \
JHB began observation of ocean currents. . W
The Ministry of Transport established the »
Hydrographic Department (JHD) as its

external bureau.

The Hydrographic Department became a part of the Japan Coast
Guard.

The distress of the survey vessel “"KAIYO NO. 5° during the survey
of Myojin Reef

Practical application of geomagnetic electrokinetograph (GEK)
The Cooperative Study of the Kuroshio and Adjacent Regions
(CSK) commenced. The Oceanographic Data Center (present
Japan Oceanographic Data Center) was established.

JHD began research by the submersible research vehicle
"SHINKAI"

JHD began surveys on the continental shelf (completed in 2008)
The survey vessel "TAKUYQ" explored the deepest spot in the
ocean (Challenger Deep). and determined the depth (10.924 m)
JHD began surveys on active faults on seafloor.

JHD began surveys on volcanoes in sea area

JHD began seafloor geodetic observation.

The Hydrographic Department of the Japan Coast Guard was
reorganized into the Hydrographic and Oceanographic Department
(JHOD).

JHOD began research on environmental conservation (recovery
of the marine environment).

JHOD began surveys on Japan's territorial sea and exclusive
economic zone.

JHOD moved to the new office building at Aomi

Ocean surveys

Ocean surveys related to the preservation
of marine interests 2

Ocean surveys for safety of navigation on
the sea 4

Ocean surveys for disaster prevention and
environmental conservation

Marine information

Managing and providing marine information
14

©

Information supporting safety of navigation
16

Information for disaster prevention 22

International activities 25

Headguarters and regional headquarters 27
Survey Vessels 28
Organization 29

01 Seafloor topography Survey With ALVS s 3
02 Continental Shelf Surveys . 3
03 Actions taken after the Great East Japan Earthquake
+ Hydrographic surveys for rapid recovery of affected ports and harbors -« o
- Airborne LIDAR bathymetry in the coastal TONOKU region «« s wesmsssmsssares 5

- Determination of the low water (datum level), a depth reference in

nautical charts

- Detection of the substantial movement of the seafloor «wwrermsssienines 10
- Providing information about the Great East Japan Earthquake by the

Marine Information Clearing House

- Updating nautical charts of affected ports, aiming at rapid recovery of

the quake-hit areas -«

- Issuing Navigational Warnings and Notices to Mariners to ensure safety

of navigatiom ....................................

- Conducting trajectory prediction of the drifting people and objects - 24
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Ocean Surveys Related to the
Preservation of Marine Interests

he collection and compilation of basic information such

as seafloor topography in the jurisdictional marine zones.,
the territorial sea and the exclusive economic zone and so
on, are essential for our country Japan. an oceanic state. in
order to enforce comprehensive governance on the sea and
secure Japan's marine interests
However, Japan has not acquired enough data in some sea
areas, such as the East China Sea and the Sea of Japan
where the boundaries of Japan's jurisdictional marine zones
are in contact with those of opposite countries, due to the
lack of sufficient surveys because Japan had given priority
to the surveys necessary for the establishment of the outer
limits of continental shelf according to the article 76 of the
United Nations Convention on the Law of the Sea
In this circumstance. Japan enacted the Basic Act on Ocean
Policy in July 2007, and established the Basic Plan on
Ocean Policy in March 2008 in accordance with the Act
JHOD, standing on these Act and Basic Plan, is intensively
carrying out systematic surveys on seafloor topography,
crustal structure and territorial sea baseline, which are
indispensable for preserving Japan's marine interests

BBathymetric Survey

Territorial Sea and Exclusive Economic Zone

Multi-Beam Echo Sounder (MBES) equipped on the bottom of a vessel transmits very narrow acoustic beams
and receives the pulses reflected at the seafloor. This technique enables us to cover the wide range of

seafloor topography at once

Multi-narrow
acoustic beam

WIS Topography of wide seafloor
LT A area are covered at once
PRI A bbb o

Multi-beam sounding

Operation of the bathymetric survey
in the vessel

BCrustal Structure Survey

This is a survey to probe under the seafloor using artificial seismic waves generated by an air gun to obtain
information on the crustal structure under the seafloor such as the thickness of the geological layers and the

distribution of faults

[T 1 b, A

Ocean Bottom Seismographs

Skt
i L

\l' 4
R

N

Air gun: a device to generate strong sound wave (seismic wave) by explosion of compressed air

Streamer cable (hydrophone cable): a cable with a chain of built-in hydrophones that receives the sound wave




lSurvey on Terrltorlal Sea Basellnes

e LIDAR ¢ vS 1IN the shallow water regior
T’ e low-water lines that are the baselines to measure

the breadth of jurisdictional marine zones such as the territorial sea and the EEZ

:"" y and .,-' er f y. 10 determine the -;,,t,' nes

ueaosoQ

Near-infrared laser
pulse reflected from
the sea surface

Sea Surface

Green laser pulse

reflected from the seafloor

The principle of airborne LIDAR bathymetry Operation of the LIDAR bathymetry

Seafloor Topography Survey with AUVs

In addition to the standard surveys using survey vessels, JHOD is going to have AUVs
(Autonomous Underwater Vehicles) into operation from 2013, which enable us to survey the
detailed seafloor topography in the deep sea and enhance our research ability for securing
Japan's marine interests.

Survey with the AUVs

SsA@aAJNS

Image of |mprovement in resolution by using AUV

AUV data

#An AUV (Autonomous Underwater Vehicle) can navigate autonomously along the programmed route down to near sea
bottom and collects the detailed seafloor topographic data

Continental Shelf Surveys

The United Nations Convention on the Law of the Sea
(UNCLOS) defines seabed and subsoil of the submarine
areas up to 200 nautical miles (NM) from the coasts as
the coastal State's continental shelf. In addition, the coastal State
can establish the outer limits of its continental shelf beyond 200 NM
where its geomorphological and geological features fulfill the specific
conditions described in the UNCLOS. JHOD started to conduct the
continental shelf surveys in 1983 and completed the survey by June
2008. Based on those survey results, Japan submitted information
on extended continental shelf that covers 740,000 km*® (in seven
areas), approximately twice as large as the land area of Japan, to the
Commission on the Limits of the Continental Shelf (CLCS) in November
2008.

Consideration of the Japan’ s submission is presently being conducted
by the CLCS. Japan's ministries concerned and expert group are
working on the consideration in progress. JHOD is also working on The areas of Japan's extended

the consideration in cooperation with the other ministries. continental shelf submitted to the CLCS
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Ocean Surveys for Safety
of Navigation on the Sea

na il 10 E 1er 1
ts ¢ ler [ B ¢
eafl ( gra
lIiti-noeam echo sounders (MBES) and airborne LIDAR have facilitated collecting highly dense
2S, enabling us easily to obtain three-dimensional sea bottom topographic images
JHOD also carries out Satellite Laser Ranging (SLR) observation at the Shimosato Hydrographic Obser
where we have a fiducial point for determining the precise location of the Japanese islands
In addition JHOD carries out s irveys or tigal current ?-l!’ ocean current etc. that
VIigatior

lSurveys of Geomorphologlcal and Geolog|cal Features on Seafloor

JHOD ¢ ucts geomorphological and geological surveys using state-of ! imer

© Examples of Survey Results

he seafloor topography off Hagi, Yamaguchi Prefecture. obtained by multi-be




© Side-scan Sonar

sea i1 varies place to place; it can pbe sandy, muady or

Schematic picture of observation

® Hydrographic surveys for rapid recovery of affected ports and harbors.

JHOD contributed to rapid recovery of the functions of ports and harbors affected by the
earthquake and tsunami in cooperation with the port authorities.

JHOD completed the hydrographic surveys of 11 harbors, mainly in the International hub ports
and the Important ports, and helped port authorities open these ports and harbors for partial
usage by March 26.

i

On-board survey craft of survey vessel The damaged breakwater at Port of Ofunato
"SHOYQ" in operation at Port of Ofunato

® Airborne LIDAR bathymetry in the coastal

Tohoku region
JHOD conducted pums
airborne LIDAR |
bathymetry in the
affected areas
such as Sendai
Bay, and revealed
the situation
of seafloor
topography in
large area.

Schematic picture of airborne LIDAR Survey data of south coast of Sendai
bathymetry Bay obtained by the airborne LIDAR
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BTidal Current Observation

Sea level o
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BTidal Observation

JHOD has installed the tide stations in 20 locations in Japan, and
observes the tidal changes (up-and-down movement of a float in
the station). We monitor all the data in our headquarters (Tokyo)
and provide them over the Internet. The observed results of tidal
changes serve us as basic data for predicting tide, tidal correction
for bathymetric surveys and surveys on ocean current changes
as well as for monitoring the crustal displacement. They also serve
us as essential data for detecting tsunamis

Tide gauge

B Ocean Current Observation

JHOD observes the ocean currents (direction and strength) in the sea around Japan, and provides the
obtained data of currents and seawater temperatures as basic information for safety of navigation on the sea
We also use the data to predict the trajectories of drifting objects; the prediction is necessary for our search

and rescue operations as well as the disaster prevention

The arrows show
the ocean current

@ Determination of the low
water (datum level), a depth

reference in nautical charts

The lowest water level is the level of
seawater at the lowest tide: a datum level
for water depth described in the nautical
charts. It is also used as a datum level for
harbor-construction works, which is the
basic information for planning, designing
and construction of harbor facilities.
Because of the subsidence caused by
the earthquake, the bench marks became
unavailable to determine the lowest water
level, so JHOD resurveyed them.

The subsidence changes the lowest
water level (the datum level)

Obstructions in the sailing
routes change the water depth

Ocean current chart

of arrows represents the strength and directior

the low water level
(the datum level)

(the datum
lavel)
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Ocean Surveys for Safety of Navigation on the Sea

BHigh Frequency (HF) Radar

ueaosQ

Ocean HF radar system consists of two remotely | o Nojima HF Radar Current ﬂ_\ /s
located stations. Each station has a pair of transmitting 1200, Satarcay. Ortoter & 3005 N 140
and receiving antennas 4

The radio wave emitted to the surface of seawater '+‘ { w
changes its frequency when it bounces off the MOVINE e "f ’? 5

analyzing the frequencies of two sets of reflected radio
waves

P i J
surface. JHOD measures the ocean currents by i gi ~ -
: - N : 1 jima-Saki ...
r o '

m JHOD has HF radar stations at Kazehaya Saki -
Lighthouse in Izu O shima Island and near Ara Saki in {
the Miura Peninsula for Sagami Bay area, and at F' ‘

: Nojima Saki Lighthouse in Chiba Prefecture and near o S -
Kaminato port in Hachijo Shima Island for Izu Islands ; K A s

- 1 area, to observe ocean currents in each area \ e 40

< . - 20j

Hachijo-Shima
o = vy 8
< Ocean current chart with the data observed by
—HF iar

Nojima Saki Ocean HF radar station

BSea Ice Observation

Ice floes approach the Sea of Okhotsk coast in Hokkaido from January. The information on ice floes is
essential to ships such as fishing boats, because the boats cannot move to any direction once surrounded by
the ice floes. Every year from December 20 to the end of April, 1st Regional Coast Guard Headquarters sets
up the “Ice Information Center”, and provides information on the ice floes in the >ea of Okhotsk (Sea Ice
Bulletin) by fax or over the Internet for local ships and vessels every day. 1st Regional Coast Guard
Headquarters observes the distribution of sea ice with the satellites. aircrafts. and patrol vessels
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Sea ice observation by an aircraft Sea ice observation by a patrol vessel




cean Surveys for Disaster Prevention
and Environmental Conservation

JHOD conducts surveys for disaster prevention. such as seafloor geodetic observation and surveys of
volcanoes in sea area. and trajectory predictions in order to ensure safe and secure lives of the citizenry
by minimizing the damage of natural disaster such as earthquakes and volcanic eruptions or the damage by
maritime accidents or disasters including spill of oil or harmful liquid from a stranded or destroyed vessel
JHOD also conducts environmental conservation research, such as marine pollution and radioactivity surveys
to preserve the irreplaceable marine environment

ueaosQ

B Seafloor Geodetic Observation

Japan is located in a tectonically active region where four tectonic plates interact with each other. Along the
plate boundary. followed by the subduction of the oceanic plate. the strain accumulates in the continental
plate. When strain accumulated to some extent. the coupling suddenly breaks and causes a huge earthquake
JHOD developed a system for detecting seafloor crustal movement by combining GPS and undersea acoustic
ranging technigues, and has been carrying out the seafloor geodetic observation at seafloor reference points
installed on the landward slope of the major trenches such as the Japan Trench and the Nankai Trough from
2000. This observation contributes to understanding of the mechanism of huge earthquakes
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Ocean Surveys for Disaster Prevention and Environmental Conservation

Actions taken after the Great East Japan Earthquake (3)

® Detection of the substantial movement of the seafloor

Before the 2011 Great East Japan earthquake, JHOD had detected the seafloor movement
toward west-northwest at the reference points off Miyagi and off Fukushima. From the
observation after the earthquake, JHOD detected opposite movement toward east-southeast
associated with the earthquake. In particular, the seafloor reference point “MYGI” located near
the epicenter moved about 24 m toward east-southeast.

The mechanism of plate boundary earthquake is shown in the figure below. JHOD succeeded in
directly detecting this type of seafloor movement by the seafloor geodetic observation.
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BSurveys of Volcanoes in Sea Area

JHOD regularly conducts monitoring of activities of volcanic islands and submarine volcanoes in sea area of
the Nanpo-Shoto (lzu-Ogasawara(Bonin)-Mariana Island Arc) and the Nansei-Shoto (Ryukyu Island Arc) with
aircrafts. In addition. JHOD also conducts researches on seafloor topography. geological structure and
geomagne characteristics by using survey vessels and high-tech autonomous survey boats. "Jinbei” and
"Manbo II" to collect the basic information of the volcanoes in the sea area. “The Basic Information Maps of
Volcanoes in Sea Area” are published based on the survey results

Eruption of Nishi-No-Shima volcano Eruption of Fukutoku-Oka-no-Ba Autonomous survey boat “Jinbei”

@ The Basic Information Map of Volcanoes in Sea Areafuuuenodal o arc Safels conduciod vone b
"Manbo 0" equippe th sox ¢ €

h . S, o
- ” iy - .
— 3D image of Geomagnetic total intensity \)\,IU-’Hc,ﬂlrf]l_.‘ _
B submarine volcano anomalies br_ruc;}‘.;ml Chart
athymetric image around jentifying location of magma ar at
submarine volcano hamber volcanic history

VY 3 e

BResearch for Submarine Active Faults

Since the Southern Hyogo Prefecture Earthquake in 1995. JHOD has been conducting geographical and
geological researches on active faults in Japan's coastal area starting in those of three major bays Tokyo
Bay (i)sa»m Bay and Ise Bay. The research results have been utilized for the long-term evaluation of active
faults conducted by the Headquarters for Earthquake Research Promotion
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conducts detailed surveys of the temperature and salin ty of
seawalter in the area up to the equatorial region

) . . ' . a Yearrandianm Aan "muiranmantal Canaam Int
Deean Survevs for Disaster Prevention dand cnvironmental Lonserva
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d ve SUDS C [ au J €
nuclear experiments or by i iegal dumping of
nuclear waste to the sea

LI .

We conduct chemical analyses of seawater and seafloor sediment samples
collected by the survey or patrol boats, and release the results over the Internet.
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BWestern Pacific Ocean
Collaborative Research

region: an internationa llaborative observation project. and

CTD Obs servation




nere tha e Seawale argly exchanged w tha e 0P ea

Osal:a ey S — P"?]Ed. Tokyo Bay Renaissance Project
2003.7 Set Renaissance Promotion Conference Iy . . =
2883 Feomuisle Aclion Plas | 2002.2 Set Renaissance Promotion Conference
£ 2003.3 Formulate Action Plan
2007.3 First interim assessment
2010.3 Second interim assessment

-

2008.3 First interim assessment
2008.11 Formulate Action Plan ¢ ”

Ise Bay Renaissance Project

Hiroshima Bay Renaissance Project 2006.2 Set Renaissance Promotion Conference
2006.3 Set Renaissance Promotion Conference . . 2007.3 Formulate Action Plan
2007.3 Formulate Action Plan 2011.3 First interim assessment
2011.6 First interim assessment
Y 4

Action of JHOD :Environmental Monitoring l

[Observation of water quality, current profile and wind profile by
the monitoring post and survey ships
http://www4 . kaiho.mlit.go.jp/kaihoweb/index.jsp

[ ISurveillance of red tide by artificial satellites
http://www 1.kaiho.mlit.go.ip/KANKYO/SAISEI2/saisei_html/top.htm

[ Real-time information provision on the Internet

Schematic picture of the Satellite image Data image of monitoring post
observation
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Managing and Providing
Marine Information

HOD manages the marine information obtained from various marine research institutions in an
LJ integrated fashion, and also provides users with proper information according to needs

B Marine Information Clearing House (Marine Page)

Marine Information Clearing House is an integrated database system that helps users search what sort
of marine information owned by which of the party such as governmental institutions, universities, and
local governments. The database provides any form of information, either online or offline, not only
natural scientific information such as seawater temperatures. ocean currents and marine weathers, but
also the social information such as laws and regulations concerning the sea and disaster prevention.
EJAddress of the Website - hitpwww.mich g0 Jp

S e [

R.g:umon

==
(| Metaceta 5

S - sl

Access to marine information 4
obtained by metadata

B Marine Policy Support Information Tool (Marine Cadastre)

JHOD intends to provide its information in a more easy-
to-understand and user-friendly manner: for instance, by
visualization of its natural scientific information (seafloor
topography, ocean currents, etc.) and social information
(area for training exercise, fishery right. etc.) owned by
JHOD. For this purpose. JHOD has been constructing
and operating the Marine Policy Support Information Tool
since 2012, a service which allows users to superimpose
the information they need on the charts and display it
using a web browser

@ Providing information about the Great R
East Japan Earthquake by the Marine  Ef-
. L N~
Information Clearing House ﬁ--.-

" 4 § s Bl;u"l . !—‘h "
In order to promote sharing of marine information related to

the Great East Japan Earthquake, JHOD set up a webpage E‘

that collects links to disaster information of earthquakes, .uh'—-—

tsunamis and marine information such as maritime traffic, %w —
3 L —

fisheries, etc., owned by the governmental institutions. b exea

Webpage for the Great East Japan Earthquake relaied
information




M Japan Oceanographic Data Center(JODC)

The Japan Oceanographic Data Center (JODC) is a representative institution of Japan (National
Oceanographic Data Center; NODC) in the International Oceanographic Data and Information
Exchange (IODE) System, promoted by the UNESCO Intergovernmental Oceanographic Commission
(I0C). JODC has been comprehensively collecting the observation data, in cooperation with a variety
of oceanographic research institutions of Oceanographic Information Exchange Liaison Committee
comprised of marine research agencies such as governmental agencies including JHOD, universities
and institutions and providing the information for many users in the world over the Internet. etc

The JODC collects information on a survey schedule - to enable an efficient survey, - where, when,
and what kind of surveys are scheduled or conducted - from domestic oceanographic research
institutions. and provides them as oceanographic survey information via Internet.

International Oceanographic Data and
Flowchart of Oceanographic Data
Information Exchange and Research Information

World Data Center for Oceanography

Exchange of Committee on

- International
Oceanographic data .
B ormatior Oceanographic Data and

Information Exchange

L National Oceanographic Data Centers

JODC (o)

Oceanographic Information

Exchange of Eic::‘;"n::‘::mn
00: :::I‘ ?r?froa:::j:“ (Oceanographic Research
Institutions)

Domestic Oceanographic Research Institutions
and Users

B Marine Informatlon Serwce Center

Marine Information Service Center provides
consultation service on marine leisure, such
as yachting. fishing. shellfish gathering,
marine information and data for survey and
research. Visitors can view nautical charts
of foreign countries as well as new and old
charts of Japan

JHOD has Marine Information Service
Centers in Hydrographic and Oceanographic
Department (Tokyo) and 11 other Regional
Coast Guard Headquarters in Japan.
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Information Supporting
Safety of Navigation

JHOD compiles the information on sailing routes and methods that are necessary for safety of
navigation, and hydrographic information such as water depths. tidal currents. and tides. obtained

by surveys. and provide these in nautical charts and publications. JHOD provides the updates by
Notices to Mariners, Navigational Warnings, and Quick Bulletin of Ocean Conditions.

JHOD uses the navigational safety information (sailing
routes and method in each area and port, etc.), the survey
results at each port. and the ocean and tidal current
observation data, and make their schematic diagram. JHOD
then compile all information, not only water depths, but also
coastline. geographical features., such as capes.
constructions on the coast, and the navigational marks,
such as lighthouses. using internationally agreed symbols
or representations, and completes accurate and user-
friendly charts, choosing appropriate scale and divisions.
Not only Japanese vessels but also foreign vessels enter A staff compiling a nautical chart
ports in Japan. JHOD publishes English nautical charts for

foreign vessels. English nautical charts have the same

contents (scale, area, etc.) as Japanese charts, but all

written in English.

9IM HRMME wos-s4

L)
R T —
1 YA D SITOMLESTAMMERONE LT
i [P o LR

Nautical chart

English nautical chart



B Electronic Navigational Charts

JHOD publishes Electronic Navigational Charts (ENCs) for safe and efficient navigation at sea.

Small scale ENCs (smaller than 1/80.000) cover entire sea area around Japan. JHOD also publishes
large scale ENCs for major ports and sailing routes in the Japanese coastal sea. Each ENC covers
rectangular unitary sea area (cell), divided by longitudinal and latitudinal lines. Users can purchase
only the area they need in unit cell.

When JHOD has got the information on changes of coastlines or depths. JHOD provides the
“Electronic Notices to Mariners” over the Internet. to update the contents of ENCs.

JHOD also promotes collaboration with the East Asian countries, to improve the contents of ENCs for
the East Asian regions.

¥ = — [ e .
e ) 2 " 4 [
7 0 Pl - Y '
i ; | : '..
. - ‘ 4
- { ' H '
- +

"4 Only required cell |
+ can be purchased. |

#A “Cell” is the smallest
unit of ENC data file,

T~

Small scale cell Large scale cell ' e
@‘.i‘ﬁ‘ﬂ ENC Coverage published by Japan The concept of providing ENCs in each cell
Coverage

With introduction of ENCs, the display shows the location, track. sailing course. and speed of your
vessel automatically.
The ENCs reduce workload of mariners by providing superposition of radar image over charts, and
by issuing automatic warnings and alerts when you approach the dangerous sea area, and hence
increase safety and efficiency of navigation.
The ENCs have a variety of display function to increase users’ convenience.

Alarm &

Wake behind Self-ship approaching a Warning
a sailing ship position  dangerous object.
The alarm function in danger
Electronic Chart Display and Information Example of a display

System (ECDIS)

Displaying function for safe navigation.
- scale of display screen - Position, direction and speed of ship
- Distance to a way point - Safety depth
- Route, passed track, anchorage surveillance. etc.
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Information Supporting Safety of Navigation

M Notices to Mariners & Navigational Warnings

For safety of navigation, JHOD provides information on newly
installed Aids to Navigation, and scheduled training exercises
at sea in the Notices to Mariners. JHOD broadcasts,
emergency information in NAVAREA XI Navigational Warnings,
NAVTEX Navigational Warnings. Japan Navigational
Warnings. and Local Navigational Warnings.

Navigational Warnings Operation Room
USERS

. (
(Objects, sample)
FAX, E-mail q
/ NAVAREA XI| ———+ :&’ ___ Radio Brosdcasting
- — ——}
4 / Wodatliined |INMARSAT Satelite
3 Lo
\\ NAVTEX S— Radio Broadcasting
Japan Coast \ Navigational | A
Guard | NAVTEX Coastal Station =
Japan FAX- "
= Radic Broadcastin
Navigational - case B 2‘. ! el
-—MQJ | KYODO NEWS. Fisheries Radio Station,
| NHK Radio .
— —1 FAX, E-mail E
I =
\\ ‘ Cellular Phone() [; 1
Regional Coast [ | - i
GFGu.rdo'! Local | Radio Bmadcastmgh
Headquarters Navigationsl | —— {
Coast Guard N lEleme_t_ —— —
Offices
(*)Japanese version only

JHOD collects information within the JCG as well as from the other
institutions and ordinary general vessels to provide in the Notices to
Mariners and Navigational Warnings. JHOD provides the information
for users through the media that are appropriate to the contents and
area.

JHOD provides the Notices to Mariners through the Internet. JHOD
provides the Regional Notices to Mariners by fax as well.

JHOD distributes emergency information as Navigational Warnings in
many media. such as radio or satellite broadcast. as well as over the
Internet.

©Updating Nautical Charts

Nautical charts must be always up-to-date for safety of navigation.
When JHOD recieves information on the chart contents, JHOD
notifies the relevant parts (Notices to Mariners) for amendment.
When JHOD has a substantial amount of amendment in a chart,
JHOD makes a new edition of the chart. In the Notices to Mariners,
JHOD provides the correction charts to be pasted upon, as shown in
the right figure, in addition to manual amendment instruction.

Correction charts




O Notices to Mariners

Notices to Mariners provide information that is necessary for updating the charts. such as the

changes of Aids to Navigation. etc.. and about temporary situation, such as the works at sea, etc

English &

weex W<
vapanese
Regional Coast Guard
Headquarters’ Notices week or any time apanese | Internet. E-mail, Facsimile &

O Navigational Warnings

Navigational warnings provide emergency information, such as the outage of lighthouse, floating

obstructions. tugging of large object in congested area, training exercise at sea. etc

or Buand fima (Theaa 2 A (o
Navigational Warnings xed time e S a day
Navigational ¢ Q ) English & | Radio telegraphy via INMARSAT and
g e e et Englis e8 S
xed time (Six times a day) & any lime Japanese | internet
e
e AN . T ~O * e *, ~o Ra Carncimila an Dardin
Navigational Warnings fixed time (Twice a day) & any time Japanese | internet. Raglo Facsimie and Hadi0
Navigational Wa 5 |
1 1) ! d

LOCAL Navigationa ng in port and | R s A 0 oo e English & | o & telegraphy st
o & 1N DOt NG fixed time (Twice a day) & any time apanese | F2di0 telegraphy and Interne
o 2] JOLK vt

* The World-Wide Navigational Warning Service consists of 21 Navigational Warning Areas
(NAVAREAS). Japan is appointed as the coordinator for NAVAREA X

Notices to Mariners, NAVAREA XI Navigational Warnunps and ReQ|onal Coast Guard Headquaﬂers
Japan Navigational Warnings Se » Are Notices to Mariners and
NAVTEX Navigational Warniggs
Service Areas

BJinternet Address .
EINAVTEX Navigational Warnings & Local Navigational Warnings by cellular phone
Japanese version only)
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Information Supporting Safety of Navigation

M Nautical Publications

Nautical publications are essential to safety of navigation
together with charts. JHOD compiles the information on sailing
routes, methods. and harbor facilities, and the results of
hydrographic surveys, tide and tidal current surveys, and
astronomical observation, and publishes them. Nautical
publications include sailing directions and special publications.
Sailing directions describe the outline of ports, sailing routes.
weather, and marine weather that nautical charts cannot
include. Special publications describe the situation of aids to
navigation, tides. tidal current forecast. location of planets and
stars, etc.

—— — Tl e i K, e g g e .1, s B b 6, e e 8
Rl b M — Tty s 4 iy wr - ——red vy Wy | v de b e b gy
e e e i 4 e

[

— Fama

Publications(Extract) B

e
B ooy

Sailing Directions b g
(Domestic). Sailing errerrs
Directions (Foreign) e . i
List of Aids to Navigation The display example by the Sailing Directions “Sailing
Nautical Almanac Directions for South and East Coasts of Honshu®

Types of nautical publications

Japanese S&E COASTS OF HONSHU PILOT. NW COAST OF HONSHU PILOT, SETO NAIKAI PILOT, COAST OF HOKKAIDO PILOT, COAST
OF KYUSYU PILOT

English Sailing Directions for South and East Coasts of Honshu, Sailing Directions for Northwest Coast of Honshu, Sailing Directions for
MBS 1 Seto Naikai, Saiing Directions for Coast of Hokkaido, Saiing Directions for Coast of Kyushu
Japanese | COAST OF KOREA PLOT, COAST OF CHINA AND TAIWAN PLOT. SOUTH CHINA SEA AND MALACCA STRAT PLOT et Tota
10 publications|

OCEAN PASSAGE PILOT, COASTWISE PASSAGE PILOT, DISTANCE TABLE. LIST OF AIDS TO NAVIGATION (VOL.1 & VOL2),
Japanese | ASTRONOMICAL NAVIGATION TABLE. NAUTICAL ALMANAC, ABRIDGED NAUTICAL ALMANAC, TIDE TABLES (VOL.1 & VOL2),
MANUAL FOR USE OF CHARTS AND PUBLICATIONS. CATALOGUE OF CHARTS AND PUBLICATIONS

English | CATALOGUE OF CHARTS AND PUBLICATIONS

Actions taken after the Great East Japan Earthquake (5)

® Updating nautical charts of affected ports, aiming at rapid recovery of the quake-hit areas
In order to make the accurate status of the ports known as soon as possible, JHOD provided port
authorities with an “information diagram” containing newly surveyed sounding depths. JHOD later issued
new editions of the affected charts, in which the post-earthquake survey areas were shown by red dotted
lines and index diagrams to indicate areas where charted depths were confident.

R

Post-earthquake survey area
(within red dotted line)

Quality of hydrographic J

source data

[ Survey area information

® [ssuing Navigational Warnings and Notices to Mariners to ensure safety of navigation |
Information of floating objects e.g. rubble and collapse of lighthouses were provided by = 1
Navigational Warnings via radio broadcast etc. and Natices to Mariners via the JHOD . ... .. .
website. In addition. JHOD makes an integrated navigational warning location diagram, Navigational Warning
for users’ convenience, where JHOD has incorporated the valid NAVTEX Navigational Location Diagram
Warnings, and posted on the JHOD website.




B Quick Bulletin of Ocean Conditions

The Kuroshio Current around Japan. flowing fast (about
3 - 4 knots). influences the marine activities, such as the
maritime traffic and fishery.

The Quick Bulletin of Ocean Conditions provides the
vessel with daily information on the Kuroshio flow for
their choice of economical sailing route.

dulJen

¥ Real-time Tide Gauge Data

JHOD provides the real-time tide gauge data obtained by
the 20 gauging stations in Japan over the Internet.

The real-time tide data is used as basic data for the tide
prediction, correction of depth soundings and research
on ocean current fluctuation, and also used for
monitoring of crustal movements. The data is also
essential for detecting tsunamis.

uoljewdJdojuj

W Tide and Tidal Current Estimation

JHOD provides the estimates of tides at hundreds of
locations in Japan over the Internet. You can also get the
estimates on arbitrary time and date from the year 1 to
2100.

JHOD provides the estimates of tidal currents in Tokyo
Bay. Ise Bay. and the Seto Inland Sea at arbitrary time
and date (from year 1 to 2100).

B |ce Information Center

Ice floes appear in the Sea of Okhotsk along the coast of
Hokkaido in January. The local news introduces it every
winter in the program. The information on ice floes is
essential to the vessels, because they cannot escape
once surrounded by the ice floes. The First Regional
Coast Guard Headquarters opens the Ice Information
Center in every year for the period from December 20 to
the end of April. providing information on the ice floes in ;
the Sea of Okhotsk (Sea Ice Bulletin) every day by fax = B o e b
and the Internet. '
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In_formation for _
Disaster Prevention

LJHOD provides a variety of information for minimizing damages caused by natural disasters. such
as earthquakes and tsunamis, and by maritime disasters like oil spills caused by the collision of
the vessels.

B Tsunami Information Map

JHOD conducts numerical simulations of tsunami behavior based on detailed bathymetric data we
have and provides the tsunami information maps in the harbors and coastal areas that are assumed
to suffer tsunami damage when large earthquake occurs. These maps are used as basic information
for preparing measures to take for tsunami disasters in harbor areas and for rescue activities.

AN AEmAveN 40E Ground . AN
=== movement | & D TR0 BNEH (3 50D ,*_‘
- - [T Tat ] a
Height of

tsunami

Height of
tsunami

{00282 |

Esed time |

M

Calculated [
sea level

Assumed

| B8 ¥e=—=""" s« | earthquake

fault model

£

Tsunami Information Map (Owase Port)

B Coastal Disaster Prevention Information Map

Japan has many earthquakes and active
volcanoes because it is located in the active
margin where several tectonic plates. such as the
Pacific Plate and the Eurasian Plate, complicatedly
interact with each other. Japan is also in the
geographical and meteorological environments that
are likely to cause natural disasters. for example,
severe rains during the rainy season or typhoons.
JHOD publishes “The Coastal Disaster Prevention
Information Map™ helpful for prompt support
operations, evacuation and delivery of relief aides.
in remote islands and coastal area in case of
natural disasters, for example, earthquakes and
tsunamis. These maps provide information. which
we have collected, on natural characteristics such
as seafloor topography as well as social
information that includes locations of agencies for § D"t:““ ':"" ation flow
disaster prevention. medical institutions and R, oiitands el

available locations for heliports, and local
populations. The maps are distributed to local Coastal Disaster Prevention Information Map (Miyake Shima)
authorities concerning disaster prevention to help

them conduct rescue activities.

Disaster prevention information
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B Coastal Environmental Information Service(Ceis Net , ESI Map)

OCeiS(Coastal environmental information service) Net

JHOD collects information on natural environment, disaster prevention, coastline ESI (Environmental
Sensitivity Index) in the coastal areas of all over Japan, and organizes them as the "Coastal
environmental information service”, in preparation for oil spill accidents. JHOD provides these pieces
of information under the name of “Ceis Net™ over the Internet, so as to be used by any institutions
anytime involved in the oil spill prevention and removal.

Ceis Net is able to superimpose a variety of information as a reference for oil spill prevention and
removal on a map to display. It can also display the photographs of coastlines and ports. It has been
utilized to study the contingency plan for oil spill prevention and removal. and providing exercises for
probable accidents.

Screenshot of Ceis Net (Near Tokyo Bay)
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Information for Disaster Prevention

@ E S| (Environmental Sensitivity Index) Map

JHOD provides the "ESI Map” in PDF file format. The
"ESI Map” is a printable version of the map which
coordinates the information items chosen from the
Ceis Net.

In case users can not access the Internet, or can not
use computers on the accident site. the printable "ESI
Map” is designed for on-site use by those involved in
oil spill prevention and removal. Therefore. JHOD
prepared the maps so that users would be able to
connect the adjacent maps seamlessly. Coastlines of
entire Japan are covered by the 2.147 pieces of
1/25,000 scale map.

FRR-24
BRI el :' e 0 ‘ma
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W Trajectory Prediction

When there are accidents at sea, the Japan Coast
Guard (JCG) responds to it by dispatching its patrol
vessels or aircraft; for example. JCG searches for
missing crews of the capsized vessel, and responds to
the oil spill from grounded tanker, etc.

In order to execute these search and rescue
operations or oil spill prevention and removal
operations, JHOD predicts the trajectory of floating
victims, capsized vessels. or oil spills, based on the
ocean currents observed by survey vessels, patrol
boats. and HF radar.

The trajectory of floating objects at sea depends on
not only ocean currents but also winds and shape of
the object. JHOD considers these factors to predict
the trajectory.

® Conducting trajectory prediction

of the drifting people and objects
Because the tsunami swept away a number of
people and vessels to the sea, JHOD conducted
many trajectory predictions: to narrow down the
search range of drifting victims, to predict the
destination of drifting vessels, and to guess the
cause of drift, etc.

o m

6.0

NS-3.0

N4-97 .0

-0 .0

13930 E138-39 0 13542, E139-49.¢ 13948 ¢ £139-91 .0

-~ Drift starts here

"p's‘nf}‘"r:n‘r. o’

-

The diffusion area of heavy oil is shown by red

Example of traJectory predlctlon chart

JHOD made this chart assum Ing the O Spil oocurred in the mouth of Tokyo Ba
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Initial point of drift simulation




International Activities

he International Hydrographic Organization (IHO) was established for uniformity in nautical charts

worldwide. Japan. as a member state of the IHO, participates in many international conferences
to contribute to establishing global standards in hydrographic field, and developing global partnership.
exchanging hydrographic data and information with many countries. Japan also works as a member
state of the Regional Hydrographic Commission. to develop regional partnership in the hydrographic
services with the East Asian countries.
In the field of overseas technology cooperation. JHOD helps developing countries improve the
hydrographic services by providing training opportunity for their hydrographers every year

The IHO was established in 1970 under the
"Convention on the International Hydrographic
Organization,” as an international organization
that handles consulting and technical issues (80
member states as of December 2011). The goal
of the IHO is to make navigation all over the world
easier and safer by improving nautical charts
and publications. The International Hydrographic
Bureau, the headquarters, of the IHO, is located in
the Principality of Monaco.

Japan has participated in the activities of the IHO
serving as the member of the IHO committees and
working groups positively.
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International Activities

MRegional Hydrographlc Commussmns (RHC)

JHOD participates in the

Asia %m,:ru;’,'durw;; Commission

(member states: China. DPR
of Korea, Indonesia., Japan
Malaysia. Philippines, Republic
of Korea, Singapore, Thailand)
one of the Regional Hydrographic
Commissions of the IHO, and
is contributing to developing
regional hydrographic activities
as the permanent Secretariat

)

East Asia Hydrographic Commission
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JHOD. in cooperation with Japan International Cooperation
Agency (JICA), an independent governmental agency
provides a group training course (for about six months
Hydrography for Charting. Disaster Prevention. and
Environment Protection (Internationally Accredited Category
B for Hydrographic Survey)” every year for hydrographers
in developing countries in Asia and Africa. More than 370
hydrographers from 38 countries have participated in
the course so far. The participants have been assuming
mportant positions in hydrographic activities Iin their home
countries

1e19d007) pue UoIJeJoge||0)

Group training course on hydrographic survey

JHOD launched the “Japan Capacity Building Project”. a project to foster international nautical
chart experts, ir /OOB This project is a part of the capacity building project promoted by the IHO., to
contribute to international standardization of nautical charts and publications. The training program
of the United Kingdom Hydrographic Office (UKHQO) for nautical chart experts (15 weeks) has
become a part of this project since 2009. The IHO selects six trainees every year, one each from six
developing countries. 18 trainees from 15 countries participated in the project in 2008-2010




Headqguarters and
Regional Headquarters

Hydrographic and Oceanographic Deparr;lenf.JCG
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Survey Vessels
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Organization

Organization

Japan Coast Guard ) .
Administrative Inspector General

Vice Administration Department

Commandant Equipment and Technology Department

Commandant + —1 Guard and Rescue Department
Hydrographic and Oceanographic Department

Vice Maritime Traffic Department

Commandant for

Coast Guard Academy (at Kure)
Operations

Coast Guard School (at Maizuru)
Moji Branch (at Kita-Kyusyu)
Miyagi Branch (at Iwanuma)
Regional Coast Guard Headquarters(1st to 11th

Hydrographic and

Administration and Planning Division
Oceanographic Department

Director for Coordination of Hydrography and Oceanography

Survey Ship Operation Office

s and International Affairs Division

Technology Planni

Ocean Research Laboratory

Senior Liaison Officer for Hydrography and Oceanography

Director for Earthquake Research

Hydrographic and International Affairs Officel
Oceanographic Department

Main Office

ydrographic Surveys Division

Geodesy and Geophysics Office

Continental Shelf Surveys Office

Environmental and Oceanographic Research Division

Director for Trajectory Prediction

Marine Pollution Research Laboratory

At R R VB  (Japan Oceanographic Data Center

Coastal Information Management Office

Director for Continental Shelf Information Management

Chart and Navigational Information Division

Notices to Mariners Office

Chart Maintenance Office

Administration Division

Hydrographic and
Oceanographis
Department

Hydrographic and Oceanographic Administration Division at 11th

except 1lth Hydrographic and Oceant graphic Division

Hydrographic and Oceanographic Division at 11th

at Shimosato




Hydrographic and Oceanographic Department, Japan Coast Guard

2-5-18, Aomi. Koto-ku, Tokyo 135-0064, Japan

Administration and Planning Division
......................................................... phone +8|,(0}3_5500_7'| 20
Survey Ship operation Officg -+~ e +81-(0)3-56500-7121

Technology Planning and International Affairs Division
.................. s +8140)3-5500-7122

Ocean Research Laboratory -« +81-(0)3-5500-7123
International Affairs Office «««wwoeeovesesnineniens +81-(0)3-5500-7124
Hydrographic Surveys Divigion «:« e +81-(0)3-5500-7125
Geodesy and Geophysics Officg - - +81-0)3-5500-7126
Continental Shelf Surveys Office « - evveevee +81-(0)3-5500-7127

Environmental and Oceanographic Research Division
....................................................... +8 1 _(0)3,55&}7 | 28
Marine Pollution Research Laboratory - +81-(0)3-5500-7129

Oceanographic Data and Information Division +81-(0)3-5500-7130
Japan Oceanographic Data Center- - +81-(0)3-5500-7131
Coastal Information Management Office - +81-(0)3-5500-7132

Chart and Navigational Information Division - +81-(0)3-5500-7133
Notices to Mariners Offige --veeeseenseninne. +81-(0)3-5500-7134
Chart Maintenance Officg - eveereseeeenenens +81-(0)3-5500-7135

BRegional Offices

D

Hydrographic and

1st Regional Coast
Oceanographic +81-134-27-0118
Guard Headquarters Department

2nd Regional Coast m:ﬂ

+81-22-363-0111
Guard Headquarters Department

Hydrographic and

3rd Regional Coast
Oceanographic +81-45-211-0118
Guard Headquarters Depertment

4th Regional Coast Hydrographic and
Guard Headguarters Oceanoma([)mc +81-52-661-1611

Hydrographic and

5th Regional Coast
Oceanographic  +81-78-391-8551
Guard Headquarters Department

. Hydrographic and
6th Regional Coast
Oceanographic +81-82-251-5111
Guard Headquarters Department

5-minute walk from the “Telecom Center” station
of New Transit Yurikamome

7th Regional Coast  -/08raohic and

Oceanographic
Guard Headquarters Department

+81-93-321-2931

8th Regional Coast Y&o8raohic and
Guard Headquarters DWM ic +81-773-76-4100

9th Regional Coast " /0r087aohic and
Guard Headquarters mw +81-25-245-0118

10th Regional Coast Yo0graphic and
Guard Headquarters Cce@nograohic  +81-89-250-9800

Department

Hydrographic and
11th Regional Coast Oceanographic
Guard Headquarters  Administration

Division

+81-98-867-0118

r.ﬂtemet Address, Hydrographic and Clceanogranhicﬁ
Department. Japan Coast Guard
URL:http//www1 kaiho.miit.go.jp/
Binformation on the website
[0 S : Notices. Topics
Japan Oceanographic Data Center, etc
ntroduction - * Introduction of the JHOD, etc
Publcations - Announcement of Nautical Charts Publication etc
Navigation Information * Navigational Wamings. Notices to Mariners, etc.
Disaster Prevention Information-+ Tsunami Simuiation, etc.
Seawater Situation - (Ocean Cuments, Tides. Tidal Curents, etc.
Astronomy & Almanac - Times of Surrise/Sunset. Moonrise/Moonset etc
Measuring the Earth ~ Continental Sheif Surveys, Geodetic Observation etc
Environmental Conservation Coastal Envronmental Conservation Information, etc.
b
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