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CARTOGRAPHIC WORK IN JAPAN 1997-1999

Goverrment of Japan

Summmnary

In Japan, ﬁnﬂm&mlgeddbmimmwrbd%pﬁdmﬂywm%g@m&mm@mmﬂdtw
Department (HD), and various map production works are conducted by GSI, HD, the National Land Agency (NLA), the Ministry of
Agriculture, Forestry and Fisheries (MAFF), and the Geological Survey of Japan (GSJ).

Various geodetic survey activities are being carried out, such as:

crustal movement for earthquake prediction research; hvdhghﬂtgtunﬂ&bsidamm;gaodeﬁcsﬁeﬂieotmvﬂfumdofﬂn
mmmmmﬁnamamm;gmumfa&edamm&gmﬂmm
mmhmmofmmm;mmmmmmofmm. T
haﬁﬁnQoMgeohhg@mMmmﬂﬂwgamtmakmdnwmﬂgemwmmbdngmmb y
GSL; utlizing VLBI (Very Long Baseline Interferometry) system, andby HD; utilzing SI R (Satellte L aser Ranging) system, respectively.
Gﬂlmbemmdnmgpabdmlmvhmmofmmmmm&nmdlﬁ,aﬂpmaﬁmd basic maps on the scakes
of from 1:5,000 to 1:3,000,000, and several Kinds of thematic maps such s Iand use maps, land condiion maps, etc.
From 1995, GSIsarledttnpquaratmofmeSpmialDataFrameWo:kofmbanamonthesmbofl:Z,Smhvd. o
NlAhasbemoaﬂnmgmdmnalsnvey.mmofubsmlmmeﬁomk%Om 1:5,000. NLA has also been producing
classification maps on the scales of from 1:5,000 to 1:200,000 and water use maps on the scales of 1:25,000 and 1:50,000,
MAFthsbeenpoducingsoﬂmapsofallﬁvaiﬁdaIﬂforestlmﬂsarxihmahmdyocvemdall&)enmiomlfoxeslsmawiesofwi Imaps.
GSJ has been producing geological, gaophys'ml,gea:tmknlamlaher&mmi:nmmmesczlcsofﬁmnI:SO,CXDK)I:S,(II),(XI).
To promote safe navigation, HD has been publishing various nautical, bathymetric and tidal currert charss, i nchuding electronic mavigational
charts - (ENO) in CD-ROM:s.




CARTOGRAPHIC WORK IN JAPAN 1997-1999

Most of the cartographic works in Japan are carried out under the Survey Act. Main objectives of the act are o coordinate various survey
work efficiently , to standardize accuracy and to avoid overlapping work.

Survey works are mainly classified ino two categories by the act. The first one is the Fundamental Survey execuied by the Geograptical
vaeylm(inne(GSI)naﬁ(mvﬂe,mﬂﬂbatﬂhﬁnPuuh&nveyﬁkalgmummmlmjwsasmchlmwhﬂmembdan
wwnmmﬂapﬂhagaMMm&eRx&yAgany,dleGedog'x:alSmVWOmel(GSJ),ﬂENaimleﬂA@ty
(NLA), etc.

Preparation of various kinds of hydrographic charts iscmrbdalbydBH)(kogthqumtm(Iﬂ))of&eMmﬁmSafayAgny.

1. Geodetic Work

HnﬂmmlgeabdcwmshJapmmmripaﬂymmdbydBGmgaﬂm&mm(GSDmﬂ&e Hydrographic
Department (HD). .

The Japanese national geodetic network consists of 1,000 first order triangulation points, 5,000 second order triangulation poirss, 32,700
mmmmmmsl,wmmm@mmmm 20,000 km of precise leveling routes. Fourth arder
triangulaimpoimsa:esﬁllbdngaddedmainlyﬁxmdasualanwys.

Tllewdﬂ'stmntofaminwideGPSObsavainMWodchssmedmIQQZ, and the operation started in 19%4. ,
GSIisplqmmgfmzkmnofwuid@ochi:sysﬂnzsmimlgaahtwm i.e.,Japanese Geodetic Daturn 2000. New datum will be
provided afier amendment of Survey Act. '

1.1 Precise Geodetic Network Surveying Project

GSI started the Precise Geodetic Network Surveying Projects in 1974 incxdernwﬂoverﬁomoldgeqda'x:dataohaimdby
mmm(mmmm)nmmmmwmmmmmm -optical Distance Measuring
instrumens). The geodetic framework of the project is classified ingo two networks, QtisﬂnPtirnmnyec’seGaxlai;Nauukoarpospd
¢6,anmmmm¢mgmmmmﬂemsﬂemﬂmym&mmmw ,700 third order
triangulation points. Omuﬂyimmuxdﬁxmksmmbdngdmgedﬁmnﬂ)MmGPS(bealRmmﬁgSymn 8). GSI
started the operation of the nationwide GPS observatian netwark composed of 210 GPS cbservation sations called 'GPS-based Control
Stations’ in 19%. Additionally, 737 GPS -based Control Stations had been added by March 2000 The network is operated continuously and
the data are processed once a day. ‘ _.

The data of Precise Geodetic Network can serve not ool y as revised framework for mapping, but also for earthquake prediction and
research on crustal deformation in Japan.

1.2 Leveling

GSImmﬁmmdgmmwkgsnwyahghquGthmmngmmMIQ 7. Theninth
revision leveling survey has been carrying out from April 1997. About 2,000 km of revision surveys are carried out every year.

In addition to the revision survey, GSI is conducting 2,000 kmof re Jeveling anmually in the Specified Obser vation Areas and the Infensified
Observation Areas desigrated in the National Earthquake Prediction Program; furthermore, 14,000kmof re -eveling is performed anmually in
and around ground subsidence areas by GSI, in cooperation with local governments.

138t'xialslmbmarexeg'saedwithmeCoaﬂalanDaaCammﬂaﬂﬂe&ialdaaommdm&mcMareompﬂedam
published every year.

1.3 Satellite Positioning

GPS observation is a large part of satellite positioning of GSI. GSl is carrying out Precise Ephereris Estimation of GPS saiellites, data
supply 10 IGS (International GPS Service), IGS data distribution as a regional data certer, IGS data analysis as a Associate Analysis Certer of
IGS, contimous GPS observation at 47 of fixed observation sites for the crustal deformation monitoring, and position determination of
isolated islands by GPS.




GSIhmbeenwnyhganEGS(EmedmmlGeahhSadme,nﬂqmﬂd"NBM")dmvmm1986. Observationo fEGS are
wrbdanalsoWNASDA(NalkmlSpaxDevekprﬂnAgatyofJapan)mﬂPH). GSI is carrying out positioning of the satellite by
tedesoopic photograph and spin rage estimation by photoelectric observation.

haﬂammneﬂmwaepmhhwf&tnnﬂmﬂmﬂﬂmkoﬁamnhﬂcwwmmI-H)imbemomininga
safsofmlﬂelmamxgmg(sm)dmvaHmeGFDSmﬁbﬂmmmHydog@homammym1982,anihmoamﬂy

"~ determined the positions of more than 70 off-lying islands using differential techmiques of NNSS since 1974 and GPS since 1994,

HD started a marine geodetic control project in 1988 to determine the precise position of 10 major islands of Japan by the srmulianeous
SLR observation of AJISAL and has already determined the precise position of 9 islands (all islands but Erofi Shima). Now HD starts
study the plate movement around Japan Islands by continuing observation off our geodetic control poings which includes Chichi Shima,
Ishigaki Shima, Minarni Tori Shima, and Wakkanai. The observations were performed at Chichi Shima in 1996, and Ishigaki Shima from
1997 ©01999.

Both of these SR observations are supporied by the cooperative research provided by the U.S.A. -Japan cooperation in the fiedd of space
developmert. The cooperative research is also related to the Crustal Dynamics Project conducted by NASA.

The obtained data were previously analyzed by the method SPORT (Successive Passes Orbit Revising Technique) developed 2 HD o
determire the relative positions of these major islands referred to Shimosato as precisely as the uncertainty of 7mm for the baselinelength of
about 2,000km in the case of Minami Tori Shima.

Since 1997, HD changed the analytical procedure from SPORT to Global Data Analysis which utilizes ST R observation data from all
over the world with the help of the software GEODYN -1 developed by NASA.

Inorder to watch the middle size crustal deformation (about 50km), HD contimously monitors the basefines in the MinamiKa néoarea,
known as the nest of big earthquakes, by GPS geodetic survey in En Oshima, Manazuru, Yokosuka, Minami Iz, Kozu Shima, and Miyake
HD will start contiruous monitoring of GPS geodetic survey to detect the crustal deformation at the Japanese coastal area from 2000.

1.4 Astronomical Observation

GSImscaxrbdanGPS/[zvelingsnwyadnxbadlnmisaMgﬂnﬁrstmdapecbekvdhgmmJapaangeqﬂal
HD is carrying out the observations of occultation of stars by the moon, including grazing occultations a the hydrographic observatories
located & Tokyo, Shirahama, Shimosato, and Bisei. These observations are for preparing the Japanese Ephemers (the most precise almanac
m Japan), nautical almanac, abridged nautical almanac, and so on.

- HD /s also carrying out the observation. Forthe purpose of preparing the Japanese Epherneris (the most precise almanac in Japan), nautical
almanac, abridged nautical almanac, etc., HD has been conducting observation of occultation of stars by the moon at the hydrographic
observatories at Tokyo, Sirahama, Simosato and Bisei, and grazing occultation at two places in Japan.

1.5 Very Long Baseline Interferometry (VLBI)

GSI has been operating five permanent stations at Shintotsukawa with 3.8 m, & Aira with 10 m, at Chichijima with 10 m, at Kashima with
26mandathulmbawiIh32mMmaamGSIMswrbdau&xrmbWBlw@hmmwﬂhﬁwmmmepay&r.
Tsukuba and Kashima stations have been participating in infermational VLBI projects of VLBI global network for a deeper understanding of
inter/intra-plate crustal deformation and Earth orientation changes. The projects are Continuous Observation of the Rotation of Earth (CORE),
Research and Developrment (VLBI), The NA Vet Experimental session (NAVEX), The Celestial Reference Frame sessions (CRF), The
National Earth Orientation Service sessions (NEOS), and Asis -Pacific Space Geodynarmics (APSG). The major purposes of GST’ s VLBI
activities are below.

a) Connecting Japanese geodetic reference frame referred i Intemational Terrestrial Reference Frame (ITRF) to participate in the Ineemational
VLBI Service (IVS).

b) Precisely finding the movement of continents or the variability of the eart h rotation to carry out VLBI experiments repeatedly.

¢) The monitoring of mean sea level change to measure the position of tidal stations by VLBI and GPS repeatedly.

d) Establishment of a terrestrial reference frame in Asta and the pacific area by space: geodetic survey techniques in cooperation with the relaed
OOUTIES.




1.6 Gravity Survey

Gravity Surveys are executed an land by GSI and at sea by HD. GSI'sxmingﬁnhrmmlaﬂlsadergmviyaweysaﬁMmmml
mﬂlstmdﬂ'gmvhysaﬁ(mmdaeagmviydmgesassodabdwimmmlnmmm. Sirml984,mdmhmgtavityrrmningsystm
Mb@opamedforﬁniaxmmlgmviysney. Since 1992, GSI has infroduced RG ~5d:sohmg&avinmsaﬂnmmddmsd1mgmviy
at the fundamental gravity stations. Udngdnﬁnhmﬂaﬂlaadagwiydm,GSIhﬁthmschaviy&amIdmmmm%
JGSN96).

wlmmmmmm@sammmm@mm. Thesedataare co noentrated on the preparation of Bouguer
mxmlymﬂﬁecairmximlydmsmﬂmeplwkbdﬁxﬂnmﬂyofmhgmnﬂsmm.

In 1998, GSIwblislndagwiinnddhmdmnﬂJmasmnofﬁsdigﬂdﬁasais, “Digtal Data SkmGrid (g eoidal height)” siored
mal.mmmthMmamnmm“mm"mmOfcwmmg. The data is widely available ©
GPS surveyors and anyone else.

Pﬂ)lmbeenoaﬁninggzavitynmnamnshﬁﬂmSyoﬁo every year. These observation data are used to delineate vertical crustal

mlmabob@ﬂﬂﬁgﬂegwhymﬁwammhg&mv&dsﬁxmdﬁndwﬂqmmmﬁ Ceruptions.

GﬂhwlmﬂhgmlgnmmydmdﬂddmibmﬂKyudmdmmwmmmdewmﬂﬁrmmumm. The
m:hsmebdngpﬂﬁndasvaiym(BmgtnAtmnlis)at 1:200,000 scale. GSJ also compiled "Gra vity Map of Japan (Bouguer
Almnlies)"mkxgualofmm,(ll)hrﬂdaaaﬂmI,CID,(II)maﬁnedaaml999. The Japanese Islands and their adjacent sea
mwsmewvaedbydmednasofﬂnnwal:l,(m,(mm.ﬂndigialdaaﬁrﬂn map will be published in 2000.

1.7 Geomagnetic Survey

observation and has started observation since 1996, :
'ﬂnckﬂaohainedbyGSIareusedﬁxompﬂakmofmagmicdmm&emlcofm,(m,(mforD(chdimim),H(hor fzootal
meensity), I (inclination), Z (vertical intensity) and F (total intenssity) componens. GSI revised each component chart in 1992, using the data
obmkbdﬁmﬂnpabdbaweml%aﬂlﬂ)whﬁxwaemmim&nwmmqndﬂ%&o. '
Inatﬁiﬁmk)these,Gﬁkwwigaummmgnﬁcamwmwmmmamm&iammﬁr
the epoch 1995.0. ’
GSI started a precise aeromagpetic survey in and around volcanic area. In 1999, acromagneti ¢ survey was carried out in M. Iwate area.
PDMmdmmmﬂmnagﬂhuveysmmﬁwﬂtJmmmkmﬂhgm In order to maintain
dnsafaycfavwdoralaizuaﬁlmlgamagmi;mpass,mgmic variations and anmual changes must be shown on the nautical and
aeronautical charts. For that, msmmmmmmmmmmwm
ofaixboxmnngnedcanveysmaxlaxunﬂ]qmaxi laxximgtﬂi:anve;satttempe&eddasa%hpohsevayﬁveym.
mmmmmnghnmmawmmmmnpmmammmm HD
mimanﬂblmﬂzﬂmmgmi:anvcystopmdhvokznmm. '
Gsmmmmgh@mmmwm&ﬂmmm&phﬁgmm,mmm
nngﬁmmofC&mqlmlpmpmglypeamrxmmtypewmhlghmpamlm Total intensities (F) of magpetic fild inthe
airareob&:rwdakxgwihdwegec’neposifxm-ﬁxdaaaoquisiin Data obtained are processed and magnetic anomaly field is extracted afler
removing the Interational Geomagretic Reference Field (IGRF), which are published as aeromagnetic anomaly maps at the scale of
1:25,000 to 1:200,000.
mmmmmm@mmmmmmmwmmm Asurvey nKobe -
Kyoto area was conducted in 1995 in relation o the 1995 Kobe earthquake and the data analyses concemed with Arima. -Takatsuki tectonic line
were performed in 1996. mlw,mYmFmeWmmdwmmmmmmmmm
mmmmmmmlﬁmmmmmmdammmmmmm
were done using a fixed-wing airplane.

lssﬂﬂﬂkApaunRahrhmmey
mmmmmmmmam@mmamm GSI sudies synthetic aperture radar (SAR)
TS NP . WY - I I T T - ~ < a N
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1) SAR dara.

1.9 Precise distance measuraments
GSIhascmrbdanpmcisedismmnmnermnsmptmmqmgemME—S(ID)WiﬂHESOhMOfO.SmfcxﬂEpmm
of observing crustal movements in swarm earthquakes area and active faults.

1.10 Mobile Obsexrvation

GSThas carried out observation of crustal movements in M. Iwate volcanic area with a mobile GPS continuous station and an ausomeged
polar system (APS) since 1998, when the volcanic activities of Mt. fwate started. It is possible t 0 set a mobile GPS continuous station, which
was newly developed, "REGMOS 17, mMemmmmmmmmwmmmmmmmm

1.11 Unmanned Survey Craft

HD is developing an unmanned survey craft. Inorder ©0 make it possible to carry out hydrographic surveys in a dangerous area, where for
example submarire volcanic enuption is likely to ocour, HD developed a remote -oontrolled unmanned survey craft in 1988. The craft,
rxicknamed'MANBO",wellpovedﬂsprMQpabﬂityofhy(hogmbbsnvey,MmambmamevokmnmpedoﬁmeImHam
(Peninsula) in July 1989.

Fordnwﬁqnlepmd@pogmn,aeof&nnmhmtdjediveshbnﬂeg eophysical observations a sea-botiom. Inresponse
to this demand, some development schemes using the Sea Floor Acoustic Ranging (Sea FAR) systerm to cbserve crustal deformation at sea -
bottorn were launched in 1989, in cooperation with Japan Hydrographic As sociation. The operation and improvement of the unmanned
survey craft was also conducted in relation with this project.

1.12 The Earthquake Prediction Program

GSI has been participating in the National Earthquake Prediction Program. In order to monitor the crustal activity in and around the
Japanese islands, GSI has been conducting several kinds of geodetic surveys and researches on measurement techniques and crustal
movements. Detected crustal movements have been compiled and reported o the Coordinating Committee for Earthquake Prediction
(CCEP).

GSI has been conducting the Precise Geodetic Network Survey and leveling 10 reveal horizontal and vertical crustal move mers,
respectively. The results have contributed to the Jong -term prediction of earthquakes as the designation of the Intersified Observation and
Specified Observation Areas. GST has carried out distance measurements and leveling in the regions which su flered from severe damages of
earthquakes. In 1993, GSI revealed crustal movements associated with the Southwestern Off Hokdaido and the Off Kusiro earthquakes.

GST has also been conducting precise distanoe measurements and leveling with a short iner val and continuous GPS observations in the
Intensified Observation and Specified Observation Areas for the purpose of short -term prediction. Furthermore GSThas been contimously
monitoring crustal tits and strains in the Intensified Observation Areas wi th extensometers and Jong baseline titmeters. In particular GSI
detected crustal movernents associated with the eruption of Unzen volcano and seismic swarms in Iriomote Zima and the Fastern Izu Harto
(Penmsula). ‘

The CCEP was established in 1969 to ex change information on crustal activities and evaluate them. The CCEP consists of 30 memmbers
from agencies and universiies conducting observations and researches for earthquake prediction. GSI has been serving as the secretarizt of the
CCEP since its establishment.

HD surveys for the earthquake prediction program. In order to obtain data and information necessary for the prediction of earthauakes, HD
has been cartying out surveys and investigations for submarine topography and active sea -bottom structures in specific areas off Fukushimain
which large-scale earthquakes have occurred before, as well as on Sagami -Nankai Trough (Fukushima) which is designated as the Iniensive
Observation Areas for earthquakes.

For this purpose, magretic and gravity surveys were also conducted in offing Akita and Yamagata and other plate boundaries. Total
inkensity magnetic anomaly and free -air gravity anomaly maps were made for elucidation of sea -botom structure. Free-air gravity anomaly is
also used to calculate precise geoid.

Table 1. Geodetic Work for the Period from 1997 -1999




1997 1998 199 Toal

Primary Precise Geodetic Network Q0 88 71 249
Secondary Precise Geodetic Network 65 27 H 136
Fourth Order Triangulation H0 HS 955 2,840
First Order Revision Leveling 2,887 2,716 3,439 9,042km
Satellite [aser Mainland Since 1982 1
Ranging(HD) Islands 1 | 1 3
GPS GPSbased  Control | GSI A7

Stations

Islands - HD7 2 2 11
VLBI Stations 4 5 5 14
Geoid observation(GPS/Leveling) 39 40 41 120
Gravity Survey Rundamental (GSI) 14 6 5 25

1* Order (GSI) 11 11 10 32

2 Order (GSI) 9 H“ 53

Island/Harbors (HD) 4 5 5 14

Sea (HD) 5 3 3 11

Others (GSI) - - 1 mKorea 1
Geomagnetic Survey Fundamental Magretic | 11 11 11 33

Stations (GSD

1* Order (GSI) 0 2 2 4

Iland (HD) 1 1 1 3

Sea (HD) 4 2 2 8
Aecromagnetic Volcanic area (GSI) - - 4.650 4,650km
Survey In and around Japan { 7,000 6,500 - 13,500km

(GSD

Land/Sea (HD) 2,100 3,400 3,600 9,100km

*In all tzbles in this report, year represents Japanese fiscal year which starts from April of the year and ends in March of the next year.
*Nmrbasmﬂttd)bnmnﬂnmnmerofsnewdpohmmksodnwbespeciﬂai
*NGI : National Geography Instinute of Korea

2. Topographic Mapping

2.1 Mediun Scale Topographic Maps

The first national base map series covering the entire country of Japan was 1:50,000 scale topographic map. The preparation of it beganin
1895 and was completed in 1925.

In 1964 GSI adopted 1 25,000 scale opographic map as the national base map replacing the 1:50,000 scale map. The 1:25,000 scale map
encompassing the whole country of Japan was almost completed in 1983.

In 1993, GSI adopted raster-based revision method for the 1:25,000 t opographic maps, and plans to replace the conventional method
ocompletely with the new digital method by 1997. GSl also began 0 pply this new method to the 1:10,000 and the 1:50,000 topograptiic map
revision.

GSI has been conduxcting mvhmgnveysﬁrmﬂmxrpﬂm&&menmwm&tfmmmm

a) The 1:25,000 scale maps are revised every three years for urban arezs, five years for suburban areas or ten years for mountainous areas
depending on the amount of changes in each map sheet. In addition to the above principle the revision is carried out at the same time when
rew highways, etc., are begun their function.

b) The 1:50,(Il)smlemapsarerevisedwhhmerev'skmofmeoonmxj ing 1:25,000 scale topographic maps.
c)T}cannnofdmgesbmedbyRegkmlvaequmumisofGSI,whidlaxekxaedamma_jordisdnmgmxmeoamy.

GSI began facsimile service of the: 1:25,000 scale topographic maps in 1996.

2.2 Laxge Scale Topographic Maps

GS[ianﬂ'PNm]Im%bTmbll-m;nnMw; P a7« 2 NI T Y PO




TkFonmyAgzmyalgobempxmmhgashnﬂarpmj&ﬁmanm, ﬁrﬁcpmofpuiﬁlgameMwMap(BFM)
as the basis for surveying forests. mmojaxmvaﬁmgnumrairnjsmwaswrpmml%. Currerly the Forestry Agency is
promoung revision work of the existing Basic Forest Map.

Unl 1W4,bmlgommmhxibw1modrkglmgembmbmplmmmgbmenmwmmﬁrwnm. Since 1975, GSIand
dnCitmemuof&xthsuyof&xMMhadslmdmdized1:2,5(I)mbanplamingmappingpnoessbygmmmgme1:2,5(x) scale

- Map cooperative MAapping project. mmmcsxmmmmmwmmgmmmm

wmmkHHngWMzsslaeopkmmg,n)apomnﬂaﬁmaﬂdaﬁmg. Around 50,000 km 2 of urban plarming areas were

mapped according to the standard until the end of 1996. These maps are in principle revised every five years by local governments.

In 1983, GSI began to compile 1:10,(1Ds&bkpogm;hi:mapsibrmbanastoompﬂhgex’sﬁng 1:2,500 scale maps.
Twhzmmmofmmmmwmmmmmmmmm.

Table 2. Large and Medium Scale Topographic Mapping

1997 1998 1999
1:5,000 Revision 51.12 km? 79.03 km? -
1:10,000 New edition 1 sheet 2 sheets 6 sheets
Revision 41 sheets 30 sheets 53 sheets
1:25,000 Revision 706 sheets 722 sheets 591 sheets
Recompilation 4 sheets 9 sheets 8 sheets
1:50,000 Revision 95 sheets 29 sheets 41 sheets
Recompilation 2 sheets - 1 sheet
Tab]e3slmzsmebasbﬁnwmammgwoxkdmingﬂcsamepam
Table 3. Basic Forest Mapping
l 1997 1998 1999
1:5,000 Photomaps 915 km? 873 ki 367 km?
| 1:5000 BRM Revision 1,175 km 1,270 km? 936 k?
planned at the beginning of the fiscal year
2.3 Small Scale Maps

Small scale maps published by GSI as of the end of 1999 are shown in Table 4.
Tlehtmnﬁmnlepof&cWaﬂm&nannﬁﬂhﬂlmhdMM'saxmhdlﬂimgs tandard international map symbols. Preparation
of this map requaires close international cooperation with various countries of the word, so that the map symbols, method of preparation, exc.,
are in compliance with the requests of the United Nations.

Table 4. Statuss of Small Scale Map Preparation

Tile Number of sheets Size Number of colors Remarks

1:200,000 Regional Map | 130 46 X 58 cm 6 Hill Shading

1:500,000 Distrit Map | 8 78.8X 109.1 cm 9 Layer tints

1:500,000 DistritMap | 8 do. 4

1:1,000,000 MW 3 do. 12 Layer tmts and hil

shading

1:1,000,000NIPPON | 3 do. 4

1:3,000,000 Japan and | 1 do. 12 Layer tits and hil
- 1:100,000  Composite | 6 63.6X9B9cm 4 50r16

Map 78.8 X 109.1cm

1:300000  Comyposite | 1 78.8 X 109.1cm 6 Hil Shading

Map




2.4 Geographical Information and Digital Mapping

a) Publication of Digital Maps

In 1993, GSThas published Digital Maps as results of basic survey for the first time. The media of the digital daa are FDs (Floppy Dis ks)
and CD-ROMs. The products are as follows:

() Digital Map 2,500 (Spatial Data Framework)

The coverage areas are urban planning area of major cities. These data are offered via CD -ROM.

(i) Digital Map 25,000 (Map Image)

These are the image data of 1:25,000 topographic maps. One CD -ROM covers 1 degree in longitude and 40 mirutes latitde area.
(iit) Digital Map 25,000 (Administrative Boundaries and Shorelines)

The original data are "Digital Cartographic Data from a 1:25,000 Scale Map" (see 2. 4b). One CD-ROM covers all Japan . Thesedaa
are updated every year.
(iv) Digital Map 200,000 (Administrative Boundaries and Coastal Lines)

These are derived from (iii). One FD covers all Japan.
(v) Digital Map 200,000(Vizp Image)

These are the image data of 1:200,000 regional maps. Three CD -ROMs cover all Japan.
(VD Digital Map 10,000 (Gereral)

The original data are "KDB" (see 2.4 f)). The coverage areas are major big cities. Currently 235 FDs and one CD -ROM are released.
(vi)) Digital Map 50m Mesh (DEM)

The original data are "Digital Cartographic Data from a 1:25,000 Scale Map™ (see 2.4 b). The grid size is nearty 50m x 50m on the
ground. Three CD-ROMs cover all Japan.
(viid) Digital Map 250m Mesh (DEM)

The grid size is nearly 250m x 250m on the ground. One CD -ROM covers all Japan.
() Digital Map 1 Mesh (DEM/Average Elevation)

The grid size is almost 1 1 . These data are included in the above CD-ROM.

b) Digital Cartographic Data from a 1:25,000 Scale Map

In 1984, GSI started a new digital map information collection project and has been: collecting the data for fimdamental categories of 1:25,000
scale cartographic maps, namely, contour fines, administrative boundaries, roads, railways and shorelives.

The objective of the project is to prepare a digital cartographic data base froma 1. 25,000 scale map for automated map compilation and
production, and for providing basic data for Geographic Information Systerns and digital data services.

©) Detailed Digital Information (10m Grid Land Use)

GSI has been collecting Detailed Digital Information (10m Grid Land Use) since 1981 under a Project of the Survey on the Trend of
Housing Land Use, the objective of which is to prepare detailed information on present housing lots and possible future housing lots inthe
urban areas of Tokyo, Osaka and Nagoya.

Tmnﬂagrkiirmallamimedatalakmﬁmndﬂfaanpabds,akmgwhassodamddata,luvebeenaﬂeuedhmﬁtocl&ifymﬂ
analyze the present and possible future state of change of housing land use.

These land use data are useful not only for making housing policy but also for various purposes such as urben planning and business.
Therefore, these data have been opened to the public since 1999.

d) Digital National I and Information

In order to promote effective use of land resources, GSl started data collection of Digital National Land Information in cooperation with the
National Land Agency in 1974. Various categories of information, such as elevation, coast lines, rivers, roads, raitways, administrative
boundaries, land use, etc., have been collected from 1:25,000, 1:50,000 and other smaller scale maps and filed onto magnetic tapes under
each category.

The information has been used not only for the planning of national land, but also for city planning, water use planning, environmental




£) SDK(Spatial Data Framework)

Since 1995, Gﬂhmmmm&damﬁamak(SDBfmGBMwmnmmmemmme
boundaries, inland water area, etc., on the scale level of 1:2,500. SDFw&mwmmmmmnmofmomm ly 96,000 km?
mmmmbdmgsmmbaangamwﬂﬁnsevaalym.

Table 5. Spatial Data Framework for GIS

1997 1998 1999

SDF 8,850 km? 7,383 km? 32,829 km?

h)Thematic Digital Map Information for GIS

In1999GSIslamadtodigiﬁzeﬂnnmbmﬁnmm&wc&mgﬂnmhmmadamdiqjayaﬂmmmmmemGB
(Geographic Information Syster). Digiizahof&nlaﬂoaﬂﬂirzmaﬂaﬁiveﬁ;kmhm@mmmgomg, and other thematic
maps are planmed to be digitized in due course.

DDigital Map 25,000




published by GSI during April 1997 - March 1999,
From 1994, GSI plans to generate dgimlbmbwlmmnmbybahdigimlnmppmgmmmﬂdgﬁmﬁomeﬁs&gnm‘

Table 7. Thematic Mapping by GSI (1997 - 1999)

Type of Map Scale Number of sheets |
Basic voicano map 1: 5,000, 1:10,000 3
Land condition map 1:25,000 1
Land condifion map of volcano 1:25,000, 1:30,000 3
Topographic map of costal areas 1:25,000 2
Land condition map of coastal areas  Lake chart 1:25,000 2
Active fault map in urban area 1:10,000 6
Land condiion map of the landslide disaster in 1:25,000 2
Hachimantai-Sumikawa in 1997 1:2,000 1

Bwﬂmﬂmem,Gﬂhmmmﬂwmﬁmnbm@mmMOfﬂnmmmmm, for example m aps
related to some particular natural disasters.

S. 'The National Atkas of Japan

The first edition of the National Attzs of Japan compiled by GS1 was published in 1977. It has been widely acclaimed.

GST contimed to revise this by using the la test statstics and other source meterias, and completed the National Adls of Yapan, Revised
Edition, which was published in 1990. Furthermmore, GSI has developed an Elecroric Atlas Sysern for the computer use, anda CD -ROM
Atlas was published in 1997.

6. National Land Survey

ﬂnNaﬁanleﬂ&nveyofJ@anhmbwlmbdanmxhrﬂndhaﬁmMgmmof&nNmmIarrlAgency(NI.A). The
abjective of the survey is o contribute to the promotion of effective use and conservation of na tional land. To reveal the present condition of
national land, such as land ownership and its utilization, is another objective of this survey. It is expected to be based on the National Land
Survey Act which was ertacted in 1951, when the survey was init iated. Three major itemns form the core of this survey; the land classification
survey, the water use survey and cadastral survey.

6.1 Land dassification Survey and Water Use Survey

A land dlassification survey is the survey of the topographical and geological features, soil, and present land use. ‘The results are compiled
into atlases and books. Amﬂmesnvwahm&hwmﬁgamgﬂnbashmm&adva,ammmm&dmge,mm
utilizzttion for farming or drinking and groundwater.

mmmmmm,mmmammmmmMammmme,
can draw a colored map. By this method, one can easily identify various kinds of data relaied o land dlassification.

The above mentioned surveys are compiled into atlases and books as follows:
a)Mﬂd&Mmm(Gwmﬂnbgidnm,&nﬁmgedogym@,Sdnm,Hmthmmnm,Laﬂtmcq)dx]kyokm'ﬁnm
map), overlays (such as slope map) and an Explanatory data book.
b)Lmﬂommvaﬁmnn;s(Naﬂnaloaﬂhnm,P:mﬂmﬂwemﬁvegﬂaﬂmnm, Natural disasters map, Land use tendency and
Mgmdmm,%@d&gnﬂmfmd&samhmﬂdmﬂemﬂwﬂ%md&h@m@,Basic
conservation map) and Explanatory data book.
c)Wmmennpsmﬂachsu@mebgmofavaﬂabbhxfmm@mmajmﬂvasym.

d) Groundwater maps and Explanatory data book .
€) Groundwater data ledger.




Table 8. Land Classification and Water Use Maps (1951 -1999)

|

| Scale Coverage —
Land classification map 1:200,000 377,829 kin?
: 1:50,000 (¢.m.m.) 296,515 kin?
" 1:2,500 - 1:5,000 (c.m.m.) 7024 kin?
Land conservation map 1:200,000 (c.m.m.) 151,637 kn?
1:50,000 13 regions
Water use map 1:50,000 106 river systems
1:25,000 - 1:50,000 10 regions
Ground water map 1:15,000 - 1:50,000 S regions

*c.m.m. : computerized mapping method

6.2 Cadastral Survey

The cadastral survey airms at clarifying the location, boundary, ownership, lotnumber, acreage, and current stats of Tand use of each parcel.
Lomlgmumm,aﬁasgefe(nnalmﬂmmkjpalgowmﬂns,wryame&wey. They transact such affairs as planning the survey
project, making contact with a surveying company, and supervising. NLA plays a role in the survey by giving local govemments a 0%
subsidy of the total cost and some techical guidance as well, The executive body only  has o share 1/2010 1/30of the total cost, since a special
grant 1s given to the survey by the Japanese government. Because of present austere budget conditions, the progress of the survey have
suffered a sharp curb. Z,Gbmzanmbdnwmgem&cadamﬂsnwyhmwmhedmmﬂymﬂnpwﬁwym. The
progress of this survey at the end of F.Y.1996 is as follows:

Completed cadastral survey: 118,736 km?(1951-1999)
Progress ratio : 41.6% (Target acreage of the survey: 285,511 km?

The cadastral survey consists of the following stages; supplementary survey, detailed on -he-spot survey, measuring the acreage of each
pamLmﬂmal@gaiassmﬂbods.M&;phmmrqummsmﬂnwndpoham y which is to set up control poirts for
cadasiral surveying. The establishment of these control points is carried out by GSL Scales of cadastral atlases differ from case 1o case
depending on the mean acreage of apercel. Scales of 1:250, 1:1,000, 1:2,5 00, or 1:5,000 are used. Of these, the scales of 1:500and 1:1,000
are the most commonty used. Ttnmqﬁedmaxwyofnmmnbdasiﬁedmﬁxtypmcb;ﬁdmgmﬂelmﬂlmpamn Fora
residential area, for example, the highest degree o f accuracy is demnanded. On the other hand, the accuracy level for a forest area s the lowest.

CopitsofmdmualnnpsmﬂboolmmeMnﬂwbemwmgimyoﬂbsMMgbmdwmdhmmmmmhgal
approval of the National Land Survey, from the Minister of the National Land Agency, or, insome cases, from the prefectural govemor, ©
@lxrﬂtohnm%ﬁwmm&abaﬂl&ymagomﬂmsﬁﬂuwdfabvymﬂhﬂm@um

Thecadmual&nveyhadmbemgorrxxedwdl,aﬂhmmmd)so,ﬂbmbmm:mmdMAamSpedaleufsﬁx
Promoation of the National Land Survey was enacted in 1962. [hﬂerdﬁsAa,atargetacmgefcxmes.nveyﬁxapcmdofIOy&rswas
Clearly established. Now the survey has being carried out based on its fourth, the Ten -year National Land Survey Plan stage (1990 -1999).
Acoording 1o the Plan, the target acreage is 49,200 ki

7. Soil Maps

Soil maps i Japan are roughly divided into two categories; for cultivated lands and for forest lands. They are prepared by the Ministry of
Agrculture, Forestry and Fisheries.

A 1:w,mmmmofmmmmmofmmmmmmmbymw ral Production Bureau since
1959, and the entire area of cultivated land, 51,000 km ? in all, s covered.

A 1:20,(11)oral:ﬁ,wmmmofwﬂmmmmmmwwmwwm1947. 65,000
ki’ were covered by this series. This agency has also prepared a 1:50,000 scale map series of soil types for many private foress.

8. Geological Maps
TMGaﬂogizl&deqm(GSDhmpﬂhmdnmofgmbgbmwhﬂlwvaﬂnJmﬂmk on scales of 1:50,000,

1:20,000, 1:1,000,000, 1:2,000,000 and 1:500,000.
AmOfmmmmlblﬂndvaSlsmmdmmembnﬂm (YY) Thic hack aorae 1 me revye reervanayd v the omalo ~F




1:75,000 and the scale was changed 1o 1 :50,000in 1952. mmofmﬂimmoflﬁo,(lnmkgeobgbnnpsmméﬁmm
e:q)lmatmylemsameetﬂofl%.Mhplisﬁﬂdtlmbmap&:iesmhnmgﬂmem}anedmﬂ‘cmof1:75,(II)oovers70%

of the Japanese islands. m@mmmnmmmmmmwwmmmm Attheendof
1999, 1:200,000 scale geologic maps cover 78% of the island. Digital geoscience map series were also published as CD -ROM.

9. Marine Geology

10. Hydrographic Work

10.1Hydngra;hi:&nveyi|gard0nrmg
a) The number of various hydrographic surveys carried out are as follows:

Table 9. Hydrographic Surveys
Type of survey 1997 1998 1999
Harbor 4 3 1
Updating 189 160 189
Passage 0 1 1
Coastal 9 11 12
Basic Maps of the Sea 6 6
Earthaquake prediction 6 7 6

b)ﬂanofﬂme&nveyswaelmdfapodmmofanmﬂodndm, as shown in Table 10:

Table 10. Nautical and Other Charts

Type of chart 1997 1998 1999
New Charts Nautical charts 10 5 6
Miscellaneous charts 0 1 1
Basic Maps of the Sea 14 13 12
Aeronautical charts 0 0
New Editions Nauttical charts 31 42 45
Miiscellaneous charts 0 18
Basic Maps of the Sea 0 0 1
Aeronautical charts 0 3 3
Reprints 0 0 0
Total 59 o4 86

Note: The Basic Maps of the Sea (BMS) currently produced are classified as follows:

Table 11. Classification of the Base Maps of the Sea

Series Scale Coverage Size Type
BMS in Coastal Waters 1:10,000 1:50,000 | Within 12M of the | Rull 1/2 Bathymetry; Submarine structure
oast
BMS on Continental Shelf Areas | 1:200,000 Continental margin | 122 Bathymetry; Submarine structure;
Total magnetc intensity; Gravily




e e —

| BMSinOwemArss [ 1300000 L owmara TR T d o Submerine strucures)

c)ﬂmemmberofpaperdmi&xedmofMathXX)’ssfnwnbebwz
Table 12. Nurnber of Paper Charts Issued

Type of Chart Number of Issues
Nautical charts 876
Muiscellaneous charts 9%
Basic Maps of The Sea 860
Aeronautical charts 25
Total 1,857

d) Blectronic Navigational Charts (ENCs)
Table 13. Number of ENCs Issued as of March 2000
Type of Chart Number of Issues
Electronic Navigational Charts 2
10.2 Other Publication Activities
Table 14. Other Publications of HD
Type of publication 1997 1998 1999
New publications Sailing Directions 1 1 2
Special publications 5 5 6
New Editiors Sailing Directions 6 6 6
Special publications 3 4 4
Notices to Mariners (Japanese) 5,133 5,150 4,925
(English) 5,085 4,877 4602
Japen Navigational (Japerese) 2,052 2,004 2,366
Wamnings
NAVAREA X1 navigational wamings (English) 757 00 788
NAVTEX navigation wamings (Japanese) 2,529 2,546 2,383
NAVTEX navigational warnings (English) 2,529 2,546 2,383
Information of Quick Bulletin of Ocean Condition A4 24 A
Ocean Conditions Ocean Current Forecasting 51 51 51
10.3 Marine Survey

a) Survey of coastal Area

haﬂenooqnwmmewablislmofm—nﬁbexchlsiveeaxmlbm(m)mmdamewmﬂeUrﬁmdNMBCaNuMm
the Law of the Sea(UNCLOS), HD is carrying out detailed surveys of low -waker Iines, iopography and geological structure of the sea -bed in
mmmmmmmmmmwmmmmﬂ Japan concluded UNCLOSin 1996.

b) Survey of Continental Shelf Areas

}ﬂ)iswwmganhydmgxamhsnveysumoﬂapmbymmgmelaxge -ype survey veseel "TAKUYO and SHOYO" equipped with
MWMMmmmmmmmMDmmmmmhmmm&uﬂmm

development of the continental shelf of Japan.

¢) Promotion of Marine Geodetic Survey

medmldmtsofwhoanﬂyareaxmnedtohsownge(xhicsyslun. With the recent development. of the geodetic satelliie survey




technique, however, adifference in geodktic sysierns becormes a problern. Aamih@y,lfnﬂiOmmr:ﬂqMﬂenﬂiﬁmmﬂmmﬂeb
gdvmmmcdms}uﬂdbeshownmmetmisofﬂfWMdGeahicSyslem. Theref ore, nJapan also, it becomes necessary 1o locate the
mﬁﬂarﬁmﬂmnﬂeislmﬂsmdtbas’sofﬂ‘eWOﬂdGeO(hbSymm arxifﬂ)hzsba:nomhninggﬂbicmﬂitedmvadasbylmer
ranging to the geodetic satellite L AGEQS, inconjunction with the United States National Aeronautics and Space Adminisiration (NASA) to
obmm&emmscbmﬁmofﬂBMImﬂmmebmisofmeWmidGeodai:&'ﬁem.

10.4 Provision and Supply of Oceanographic Data and Information
Simcmmofwmmmmmmhhﬂmmmmofmmmmmm
u'me,hslmklbeﬁmhcrpmmtﬁdmmmmMMMmlyfa&nmypmmasoﬁx&emgymﬂlﬂﬁa Iy
purpose. mmmndm,mmmwmwm,mmmmmwmmmmn
35mmawmmmmrmmmm&mmmmmammmwmm govermmental
Oownga;thmmﬁmaOC)ofUNESCOmﬂareponnuhw&ChndhOmmcvdmnmoﬂm "The Oceanographic
MmﬂhfmmﬁmDivkﬁofberegkned&ﬂmJa;mOmeDamCamGODO&&elOCmmlheI niermational
mwng@bbmmmmmmlgeaommjwmwmm,msmgmmmmmﬂymm@g
ocwngramhdmamﬂmfonnmimfmﬁtmﬁwﬁwuﬂmﬁnasdn]apmmemmmmwﬁ eld of ooeanographic data exchange.
JODCprkBomngmmbdmamlbctedﬁmnvarkmmgmﬁmﬁmsdnwghﬂehmﬁ.
J-DOSS is the system that allows those people to search and retrieve the data and information.

11. International Activities

11.1 The GSI's International Activities in Geodesy

As written in previous sections, GSIB&ﬁvdypm&Mghhﬂmﬁmlmaﬁwpmjedshﬂeﬁddofgmdmy,aﬂzslGS
(Intemnational GPS Service), DOSE (Dynamics of Solid Ear th) and IAGBN (nemational Absolue Gravity Basestation Network), inorder o
mmmmmmmmaﬂmmmmmmofmmmm. The IGS provides
precise orbits of the GPS satellites. It is one of the most important information for precise GPS observation. GSI participates nthe IGS asore
oftlBRegimlDaxaCmtexsammeAsociateAmlysisCam.

DOSEisanirtemmimalmdlpojeaofNASAaIﬂGSIpaxﬁcipamm it through intercontinertal joint VLB observation. GSI also
mr&bamhﬁchﬂmﬁaﬂm@ofNASDAmemeMRmmS&dlﬁe-ﬁﬂfammtSAR.

Japanhas four absohute gravity staions of IAGBN, Esashi, Kyoto, Tsukuba ando re in Syowa station in Antarctic. Absolite determination
of gravity in Australia in 1996,hrhﬂmgMGBN(A)saﬁmwwrbdmfmﬂepnpo&ofmblﬂmfmmmkvddmge
monitoring in southwestern pacific. Absolute determination of gravhthamhl%wascmiedmﬁnmvﬂmggecbegmviymﬂmd
vahe. ‘

11.2 Global Mapping Project

SimeMirﬁstryofCormWofJapanpmposedGld)alexgoanqul992,beaqupmgPrtjeahmbeenpmrxxéddm1gh
International Steering Commitiee for Global Mapping (ISCGM) which was established in 1996, The reed of the Global Map for addressing
global environmental problers has been well confirmed at the United Natios, The report of Special Session of the United Na_ tions General
AsmﬂymﬂnhrpbruMongerﬂaZl,heldmmIW,Mamm&n&vemmofmﬁmmmﬁmmne
mbbmmybody,usmgwdmbgfofgmgaphbkfmmﬁmsymmhmxﬁngﬁeGlobalMap.

In November 1998, the UN sent a letter of Prof. Estes, Chairperson of ISCGM, inviting National Mapping Organizations (NMOs) to
GbmlM@hxgﬁojeamﬂmnmﬂaKXymeroer.HabenmmDiIeaorofﬂBUNStatistksDiv'nim,tolmbofNMOs. There
hasbeememaﬂmbbimezseofpani:immmmemjw. Asof 8 February 2000, severty ~four couniries and regions have participated in the

GSI is producing the Global Map of Japan. GSl also assists NMOs in the following countries to prepare the Global Map of Bangladesh,
Kazakhstan, Philippines, Mongotia, Thailand and Vietnam. Near future, data of the Global Map will be distributed. GSIwill ¢ ontine to
make efforts o implement Global Mapping Project as ISCGM Secretariat,

11.3 International Hydrographic Organization (IHO)




a) Fnance Committee (RC)

b) IHO Chart Sandardization Commitiee (CSC)

©) IHOCormnineemHydmgx@icRequirermnsfor Information Systems (CHRIS)
d) CHRIS Working Group on Updating the ENC (UWG)

o) HiOCormnmimmP(mnulgaﬂmofRzibNavigaﬁmalWammgs(CPRNW)
ObhnH{O-IOCGuﬂmngmnmerrﬂeGanalBamynmtﬂmofﬁn(bwm(GEBOO)
g)GEBOOSubCormnineemUmiasmMneNarrm(SCUFN)
h)GEBCOSlﬂ}menmeemdigimlBamynﬂry(SCDB)
DCHRISTmferStmdadeaﬂamarﬂDalaBaseWaidngmp(ISMAD)
j) IHO Tidal Committee (TC)

k) AG-IHO Technical Assistance Coordination Commitiee (TACC)
I)H-IO-MGAdvisoryBoardmtheIawofﬂan&(ABLOS)

m) IHO Hydrographic Commitiee on Artarctica
n)IHOchkmgGmpmStaIﬂardsﬁ)rHydmgrqi)b&nvey -S4
o)H{OWmﬂwﬂeElecumbNa\dgmimlCtmDataBaseCoxmﬁnee(WH\lD)

p) IHO Working Group on Standardization of Nautical Publications

q) IHO Working Group on S-23, Limits of Ocean and seas

) IHO Working Group on Copyright of Char s and other Nautical Publications

s) CHRIS Data Base Working Group (DBWG)

9 CHRIS Data Quality Working Group (DQWG)

W) Task Group on Gridding of the GEBCO SCDD

11.4 Intergovernmental Oceanographic Comnission (IOC) of the UNESCO

PmmﬁcmmmmmnlaxmmdbyﬂeIOCmaeof&eJmmmﬂmm. The Oceanographic Data and
mmmmamm@mmmumm)dmsd&mxmmwmcﬂudm
mxiertlnsysnemofIODE/IOC,mﬂkdmhdmgofches;xmbbN&ianlOmngaphbDaaCm(RNODQ,whﬂlmngm
MMMMWMmﬂBDC&MmMﬁx&BWPSTPACWWJMIOC -WMO Working
Committee for memmammmmmmlmmmmMmmm
(MARPOLMAN) in the WESTPAC region and Acoustic Doppler Currentt Profiler (ADCP).

11.5 International Lunar Occultation Centre
PDMmmmmmmmmmmeﬁaBDmﬂnmmdm&Mdy

from April 1981, upon the request of the Intemnational Astronommical Union (IAU), HD took over the activities performed by the Royal

Gmm%vmmmhmmmammmmmmmmmmaﬂwhwmﬂma

homogeneous manner.









