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CARTOGRAPHIC WORK IN JAPAN 1997-1999

Government of Japan

Summaiy

In Japan, tundarnental geodetic works are carried out prinapalty by the Geographical Survey fo^^
Department (HD), and variixis n^ prodction
Agriculture, Forestry and Fisheries (MAFF),arri the Oteobgical Survey of Japan (GSJ).

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

goxfefc netvvorte arri ibr demiin^^
rreasuremoi for preparation of g^^ <

haddtttion,gjobal geodetic projects whidiconn^ y
GSI; utilizing VLBI (Very Long Baseline JrflErieromettyJsystai^arri^

GSI has been ojxiicJingperioajcalrc\Tsicnsur^ bascrnapsonthescales
of fiom 1:5,000 to 1:3,000,000, and several lands of thematic mars such as larri use maps, land condim
From 1995, GSI started the preparation of the SpatM Daa
NLAhas been conducting cadastral survey. The scales of cadastral maps are trom 1:250 to 1:5,000. NIAhasalsobeenproducinglaad

classification rnaps nn the scales of frmi 1 -5,Qnn to 1 :2flf),onf) and water use maps nn the scales of 1 !25flflf) and 1 :5Q,nOQ.
MAFFhasbeenptoducingscflmapsofailtivaieda^ Imaps.
GSJ has been producing geck)gical, geophysical, geodhemkdandotethenratcniarjscnte
To promote safe navigation, HD has beenpublisfairgvariousnautical,baftTymet^ ndudingdecmriicravi^tional

charts (ENQ in CD-ROMs.



CARTOGRAPHIC WORK IN JAPAN 1997-1999

Mcstofthecartographic worts inJapanarecar^ Matoobjectrvesoftteaaaretocooid^
woik efikaendy, to standardize accuracy and to avoid overiappingworic

Surv^wotto are mainly dasafe^ The i^one is the Furriamsntal Survey exeo^
Sur\^Instte(GSI)natk)nvvide,andtheoflierB
by other governmental crpubticaga^^
(NLA), etc.

Preparatmofvanoiskirrisofhyd^

1. Geodetic Wok

Fundamental geodetic vvorks ki Japan are pri^^ Hydrographic
Department (HD).

TheJ^>arese national geodetic networicoonsks of 1,0̂
(hind order triangulation points and 61,(XX)fixirtiaxlerlriangiM3i points, and 20,000 km of precise leveling routes. Fourthorder
triangulalion poirts are stifl being added mainly for cadastral surveys.

TheestabJJshmertofanatici^^
GSIisTxepara^fbradoptmcfwoddgeodeticsy^^ Newdatumwlbe

provided after amendment of Survey Act

1.1 Prense Geodetic Netwrk Surveyng Pltqect
GSI started te Ptecise Geodetic Ndworic Suivga^

-<]pticalDistano3Nfesuring
instrurnerts). The geodetic trarneworkoffeprojectisdassi^ C>ieisfteRimaryPreciseGoodeticNd\M3rkoom^^
of 6,000 test and seociid order triar^ilaiinnpoB<s,andteo ,700toiorder
iriangulationpoints. Qnrenfly instruments used fir (his survey are being dianged fern EDM to GPS (Gk^R e). GSI
started theoperation of te nationwide GPS observation network ccraposed of 210 GK called 'GPS-based Control
Stations' in 1994. Adolkx]aIry,737GPS-4Msedaxl^
the data are processed once a day.

The data of Redse Geodetic Netwcdc can serve not cri
research on crustaldefixniatkxi in Japan.

ULevefcig
GSI accomplished the eighth leviskMlevdingsin^atangte first ordff 7. Thsrrinfh

revision leveling survey has been carrying om from April 1997. About 2,000 km of revision surveys are carried out evayyear.
SIiscondu^

hteNatkidEardK^ 14,000kmofre 4e\dingispeiibm]edannualryin
and around ground subsidence areas by GSI, in cccperarm with local government.

138 tidal stations are registered wilh the Coastal Movement ]>& Center arriafl the tidal data obtained at to
published every year.

USatdfePoationirg
GPS observation is a large part of satellite positioning of GSI. GSI is onying oil Precise Ephemerisl^^

sippry to IGS (trtemational GPS Service), IGS daadisiribiamasaregoialdaaa^
K3S, continuous GPS observation at 947 of fixed observatm sites fbrteoustal defend
isolated islands by GPS.



GSI has beencanying out EGS (Experimental GeodetcSaidfe,ntiaiam^ Observaticno fEGSare
cairiedout also by NASDA (National Space Development Agency of Japan) and HD. GSI is canying out positioning of the satdlk by
telescopic photograph and spin rate estimation by ptaoetectrK observation.

In order to measure the precise posit ion of the mainland and islands of JqxnmteWo^Geoo^S>«mT,HDtebeenoon±jctinga
series of satellite laser ranging (SLR) observation of IAGEQS at the Shimon Hydiogranh^
otanrrined fepositkra of more than TO

HDstai^ a marine geoo^oonttd project in 1988too&ennine the precise positionof lOmajcrislandteof JapantytesiraulJaneous
SLRobservationof AJISAI, and has already okemiined the precise postkxi of 9 is^^
stucty the plate mcwenient around Japan fclardsb^
Ishigaki Shima, Minami Tori Shima, and Wakkanai. The cibservatEns \vere perfoni^atChidhiS^
1997tol999.

Both of these SIJfcctoservatkiB are support Japanoooperatmh the field of space
devdcpmert The ooopsrative research is also related to the ChJStalDjynamicsftojectoonductedbyNASA.

The obtaineddata were pevioustyanatyz^tylhen*to^
determine flie relative positions of these major islands refar^toShimosatoaspirasefyastheunce^
about 2,000km in the case of Minami Tori Shima.

Since 1997, HDchangedteana^licalpnxedurefixmSPORTtoaobal Data Analysis vdikiiufe
over the worid wMi te he^) of the software GEODYN -D developed by NASA.

faordCTtowali±themkldtesizeaiJSlalaMx^ n^atea,
known as flie nest of big earthquakes, by GPS gaodedc survey in JzuQshima,Manazum,YokDsuka,Minam
Shima.

HD will start continuous monitoring of GPS gecxledcsurv^todetectthecnJstala^fonnationattheJapane« coastal area fiom2000.

1.4 Astronomical Observation
GSI has earned out GPS/Leveting survey at about bench inariteatogtefoaoidCT precise leveling route

heights.
HDiscanyingcxjtthedJservatmsofoxullationof stare tytemwindiKfinggra^

kxatedatTdQ«o, Shitahama, Shimosato, andBisei. Tlieseobsen^tionsarefOTpqHn^dheJapanese^iiem^
in Japan), nautical almanac, abridged nautical almanac, and so oa

HD is also canyir^ out fre observation. RrthepurposeofpreparxgtheJapaneseEpiemeris^
almanac, abridged nautical almanac, etc., HD has bemoorriiicting observation offxajtetionofstarsbytfiernoonatthehydrogiaphx;
observatories at Tokyo, Sirahama, Simosato and Bisei, and gnringcccuhation at two places in Japan.

GSIhasbsenopsratingfivepermanentstations atShinfiotsukawawito3.8m,atAirawiftilOm,atC3±h^
26 m and at Tsukuba vvito 32 m diameter antenm GSI has ca^
TsukubaandKashimastationshave bempani35palingininlHriatk»alVIJBI projects

i^^ ThepiojectsareGortinucusObservaticnofteRd^^
Research and Development (VLBI), The NAVnet Eiq]erimentalsessk)n(NAVEX),Tte Celestial Reftrcn^
NatibnalEarfcO^krlationSt^vicesessions(^^^ The major purposes of GSI's VLBI
activities are betow.
a) Connecting Japanesegecia^refamxfiamereie^
VLBIServbeOVS).
b) Precise^ finding die movement of continents or the variability of the earthrotatm to carty cut VLBI ex^^
c) The monitoring of mean sea level change to measure the pcisitkn of tkM stations by \^I and GPS rqeatedfy.
d)EstabMimertofaterrestn^refeimoefi^ geodetic survey techniques hccopenflcnwih the related
countries.



1.6 Gravity Survey
GravTtySurv^areexeoadcnlandbyGSIandatseabyHD. GSI is repeating fundamental and 1st order gravity surveys at fundamoial

Since 19»*,anabsolule gravity rneasuring system
. Sirre 1992, GSItes introduced FG -5ab8oysgrav%n2*asaKliMffiured*8oJu(egravty

at the ftindamertal gravity stations. Usirgrtefiindbmentalarrilstctdergr^^
(JGSN96).

GSIalsocatirues2rric«dergiavitysurve^ These datoareco
anomaly and free air anomaly charts and are provided for the study (rfundogrouni structures.

Ihedatoiswidetyayailahbto
GPS surveyors and anyone else.

HDlrabeencxnducringgraviymeasijren^^ everyyear. Th^oteen'atBndataareusedtoddineateveilk^
movements related wito earthquakes and vcAaracouptons.

HDhasatobemconductirgthegravitysurv^ cerupdons.
GSJisoon^3i]ingBougueranonialydata(f Itidcaidoa^ The

resutearebe^puHaiedasGravitymaiB(BouguerAn^ vfyMapofJapan(Bouguer
Anomalies) " using total of about 330,000 land data and abcut l,OX),(XX)maatKdatam 1999. TheJapanese Islands a^
areas are covered by ftese sheets of fe map at 1.%(XA^ map \vffl be published in 2000.

1.7 Geomagnetic Survey
GSIhasbeenoondiic^landgeomagnedcandaeiomagnedcsurv^ Thefonnersurv^aieconduc^atlOeistotdergeanagpedc

sationsatabouttwoorfiveyear intervals. GSIatosaup 11 fundamental geomagnetic
observation and has started obsovatian since 1996.

The data obtained by GSI are used fir compilation of magnefc charts on tesc^ofl:4,(X»,^ izodal
GSIrevisedeachoonp3nentdiattinl992,usir|gtedata

obtained fiom te period between 1980 and 1990 wliich were reduced tote common epoch 1990.0.
hackftiontolhese, GSI is carrying out an aoomagnedcsur^

the epoch 1995.0.
GSIstartdapreciseaeromagnedcsurveyfaandaioundvok^^ fal999,aeron^agrledcsl^^^^vascarnHlcafa^fcIwateaIe^
HDoondudedlandmagnedc and aaxxnagnetic surveys on ando\o~theJapaneseislandsandilssunxxiidingwaCis. hoidertomaitain

the sa^cfavessdcr an araMusingamagnetic compass, m^
aeronautical charts. I^tfiat,HDisreg^a^cxxicidinggecrnagneticcibserv^^
ctf airborne magnetic surveys on and around Japan and lani magnetic surveys at fe repeal cteervakmtx^

IIDhasbeencxMctuctingtnernagnetfcsLn^^atseaa^ HD
canies out the land and aeromagnedc surveys to predict volcano eaptkxs.

GSJ has been oxiductirg high ̂ Esditonaeroniagnet^
Tc^infcnsities(F)ctfrriagneticfieldinthe

aTdniagnetbancinaty
removing the International Geomagnetic Reference Rekl (IGRF), which are published as aaomagnedc anomaiy maps at fee scale of
1:25,000 to 1:200,000.

Asur^inKobe-
Takatsukitcttiicline

performed in 1996. fo 1997, teYcro Fault area was surveyed as erne of gecphvsiralfl
program, and another survey was conducted in 1998 in the Fukui Plammusecrfahelia^rrjcui^cfcse^^
were done using a fixed-wing airplane.

1.8 Synthetic Aperture Radar Inteferometry
In order to obtain detailed spatial distribution of surface displacement over a large area, GSI studies synthetic aperture radar (SAR)



DSARdaa.

1.9 Precise distance measurements
GSI has carried out precise distance measuiemenis using precise short ^aigeEI^{ME-5aX))wffliresoluticnof0.5nimfortepuipcee

of observing crustal movements in swarm earthquakes area and active taute.

1.10 Mobfe Observation
GSI has caniedout observation of cnislal movements in Mt Iwatevt±anicareawi^aiiK)bileGPScortnxxissJato

pdar system (APS) since 1998, whm RJspossibfetosetanxhikGRSoortitiKXBStation,wiiidi
was newly developed, "RBGMOS1", mnrt^fectrifed areas su± as mourtain^
satellite communication system.

1.11 Unmanned Survey Craft
HD is developing an unmarried survey craft. Inccdertoniakeitpossibfetocanyoutbyato^^

exanpte submarine volcanfceniption is litefy to The craft,
nicknamed "MANBO", well proved its practical capability of hydrogjaphic survey, v^masubmarinevdcanoeriptedofflhelmHanto
(Peninsula) in July 1989.

,o^ faresponse
de\depimscheniesus^ -

bottom were launched in 1989, in cooperation with Japan HydrographicAs sociatioa TheoperaJmandinpxAmieiiofteinTmanned
survey craft was also conducted in relation win this project

1.12 Hie Earthquake Prediction Rtigram
GSI has been particpting in iheNational Eanhquake Prediction Program, horder to monitor ihecrustal activity inand around (he

Japanese islands, GSI has been conducting several kinds of geodetic surveys and researches on measurement techroques and oustal
movemente. Detected crusMmc^«^le^Bterve been a
(CCEP).

GSI has been conducting the Precise Geodetic Network Survey and leveling to reveal horizortal and vertical crustal move ments,
respectively. TheiesutehavecorMxfledtoitelcng-temip^
Specif Observation Areas. GSIhascarriedciitdistancemeasuienTentsandlevelin^
earfiquakes. Inl993, GSIre^«aledcnlstalrrc^flen^erlsas^c)datedv^

GSI has also been conducting precise distance measurernentsard leveling with a skit interval and cc^
faiEnsified Observation and Spetî  FurfiemriieGSIhasbeenccrtinuousry
monitoring crustal tite and strains inlhe Intensified Observation Areas v»dtheMensomefcre^^ In particular GSI
de^Ec^cnE^alnx^«^lertsassodatedv^
(Peninsula).

Tb£<XEPoonsistscf30nTenters
GSIhasbeenservirgastfiesecreiarkofte

CCEP since its establishment.
HD surveys fcrfeearfio/jakEtxBdictimpiograni. hordertoobtahdataandinfiirnaticnrccessaiyfortepreoj^^

has been carrying out surveys and investigations for subniarrefcpDgrapty 4»tomstiucturesinspecitcareasoffFukushir^
which large-scale earthquakes have occurred before, as weflasonSagami-Nar^Tiuugh(Fukusriima)vvWchis
Observation Areas for earthquakes.

For this purpose, magnetic and gravity surveys were also conducted hon^Aldta and Yamagala and otepl^ Total
intersityrrflgrcticaromaly and tree ̂ gimTiyaricma^ Free-air gravity anomaly is
also used to calculate precise geoid.

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



Primary Precise Geodetic Network
Secondary Precise Geodetic Network
Fourth Order Triangulation
First Order Revision Leveling
Satellite Laser
Ranging(HD)
GPS

VLBI

Mainland
Islands
GPStesed Conttol
Stations
Islands
Stations

Geoid cbservation(GPS/Ije\ding)
Gravity Survey

Geomagnetic; Survey

Aeromagnetic
Survey

Fundamental (GSI)
la Order (GST)
2nd Order (GSI)
IslarKl/Harbors(HD)
Sea(HD)
Others (GSD
Fundamental Magnetic
Stations (GSI)
la Order (GSI)
Island (HD)
Sea(HD)
Volcanic area (GSI)
In and around Japan
(GSI)
Land/Sea (HD)

1997
90
65
940

2,887

1998
88
27

945
2,716

1999
71
44
955

3,439
Since 1982

1
GSI

HD7
4
39
14
11
0
4
5
-
11

0
1
4
-
7,000

2,100

1

2
5
40
6
11
9
5
3
-
11

2
1
2
-
6,500

3,400

1

2
5
41
5
10
44
5
3
lin Korea
11

2
1
2
4,650
-

3,600

Total
249

136
2,840

9,042km
1
3
947

11
14
120
25
32
53
14
11
1
33

4
3
8
4,650km
13,500km

9,100km
*lh afl tables in tins report, year represents Japanese fiscal year wfcich starts from Arxi of tiie year arri
•"Numbers in the tabfe mean the number of surveyed poirts unless cdierwise specified
*NGI: National Geography Institute of Korea

2. Topographic Mapping

2.1 Medium Scale Topographic Maps
Thefirstnatkxialbeseinapseriesco\aingtheertire Ttepreparstionofitbeganin

1895 and was completed in 1925.
fol964GSadc^l:25,O)Oscafetoppgra^ scalemap. Thel25,000scalernap

encompassing the whole country of Japan was almost completed in 1983.
In 1993, GSI adopted raster-based revision method for the 1:25,000 topographic maps, and rjlans to replace

ocn^toerywihtenewdigjlalmetalby 1997. GSIalsobegantoapprytenewmetoltDte 1:10,000arxlthe IrSO.OOOtopcgraphcmap
revision.
GSI has been conducting revision surveys fir and reconpflatkxi of these maps with the fdtowir^
a) The 1:25,000 scafe maps are revised every three years for urban areas, five years fee suburban areas OTtmyearsfcrmourtanxis a
depending on the amount of changes in each map sheet faaddirkxitotheabowpmcipletrereviskxiB
new highways, etc., are begun their function.
b) The 1:50,000 scale maps are revised with the revision of the oonespcod ing l:25,OXsc^tcpcgraphic maps.
c) The amount of changes is assessed by Regional Survey Departrnents of GSI, wnii are located at ten majcr cities faou

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

22 Large Scale Topographic Maps
GSI initiated fte Nafimal I ar»»



The Fbn^ Agency also began Droned^ tor thepurposeof producing a Basic Fores. Map (BFM)
as the basis for surveying forests. The project covering mountainous areas was completed in 1980. Currently the forestry Agency is
promoting revision work of the existing Basic Forest Map.

Until 1974,kx^govemmenlshadbeaiproducir^ Since 1975, GSI and
the (^Bureau of the Ministry of Constructor scab
map cooperative mapping project In the project, GSI took aerial photographs and executed aerial tnangulation and focal governments
undertook mapping processes such as stereo ptotting,n)apcon5Jlatnianddrafling. Around 50,000 km 2 of urban planning areas were
mapped according to Ihe standard until the end of 1996. These maps are inprincpte revised every five years by focal governments.

In 1983, GSI began to compile 1:10,000 scale topographic maps for iinban areas oompfli^ existing 1:2,500 scafemaps.
Tabfe 2 shows the amount of large and medium scale topographic marking wok undertakmdiiringte past three years.

Table2. Large and Medium Scale Topographic Mapping

1:5,000 Revision
1:10,000 New edition

Revision
1:25,000 Revision

ReoompMon
1:50,000 Revision

Recornpilation

1997
51.12km2

Isheet
41 sheets
706 sheets
4sheets
95 sheets
2sheets

1998
79.03km2

2sheets
30 sheets
722 sheets
9shees
29 sheets

-

1999
-

6sheets
53 sheets
591 sheets
Ssheets
41 sheets
Isheet

Table 3 shows the basic forest mapping work during the same period.

Tabte3. Basic Forest Mapping

1:5,000 Fhotomaps
1:5,000 BFM Revision

1997
915km2

1,175km2

1998
873km2

1,270 km2

1999
367km2

936km2

planned at the beginning of the fiscal year

13 Si tin Scale Maps
Small scale maps published by GSI as of the end of 1999 are shown in Tabb 4.
TtelnteniaticnalMapoftheWcridontheonemi^^ tandard international map symbols. Reparation

of this map reqiriresc^ international ooo^
are in compliance with the requests of the United Nations.

Table4. Status of Small Scale Map Preparation
Trie
l:200,OOORegionalMap
1:500,OX) District Map
1:500,000 District Map
1:1,000,000 IMW

1:1,000,000 NIPPON
1:3,000,000 Japan and
Her Surroundings
1:100,000 Composite
Map
1:300,000 Composite
Map

Number of sheets
130
8
8
3

3
1

6

1

Size
46X58 cm
78.8X109.1 cm
do.
do.

do.
do.

63.6X93.9 cm
78.8 X 109.1cm
78.8X109. Ion

Number of colors
6
9
4
12

4
12

4, 5 or 16

6

Remarks
Hill Shading
Layer tints

Layer tints and hill
shading

Layer tints and hfll
shading

Hill Shading



2.4 Geographical Information and DgitaJ Mapping

a) Publication of Digital Maps
In 1993, GSI has published Digital Maps as results of basfc survey for the first time. The media of tte digital daa are FDs (Floppy Dis ks)

and CD-ROMs. The products are as follows:
(i) Digital Map 2,500 (Spatial Data Framework)

The coverage areas are urban planning area of major cities. These data are offered via CD-ROM.
00 Digital Map 25,000 (Map Image)
These are the image data of 1:25,000 topographic maps. One CD -ROM covers 1 degree inlongilude and 40 rraraJes latitude area.

Cm) Digital Map 25,000 (Administrative Boundarisatd Shorelines)
Theoriginaldataare''DigilalG^^ Ore CD-ROM covers all Japan. Thesedaa

are updated every year,
(iv) Digital Map 200,000 (Administrative Bourriariesarri Coastal Lines)

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

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

Theorigjnaldataare"KDB"(see2.4f)). Tteowerageareasarernajorbigdrjes. Currentry 235 FDs and one CD -ROM are released,
(vfi) Digital Map 30m Mesh (DEM)

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

The grid size is nearly 25Qm x 250m on the ground. One CD -ROM covers all Japan,
(k) Digital Map 1 Mesh (DEM/Average Elevation)

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

b) Digital Cartography Data from a 1:25,000 Scale Map
tol984,GSIstar«EdarEwdigilalmapinformationc^ ccte^tedatafcr&ndaniertalcategariesofl^.ClOO

scale cartographic maps, namery, contour lir^
The objective of the projectis topiqMreadigMcartograpnfcdatabaserrorna 1:25,C)(X)scak;mapfaautoTiaEdinapcarplarkxiand

production, and for providing basic data for Geographic MxmatmSystenK and digM data service

c) Detailed Digital Information (10m Grid Land Use)
GSI has been coflecring Detailed Digital Information (ICta Grid Latri Use) since 1981 under a Project

Housing Land Use, the objective of which is to prepare cfetefledinfonnarm en presert housing te
urban areas of Tokyo, Osaka and Nagoya.

Ten meter grid interval land use data taken from different periods, along vwth associated data, ha\ebem
analyze the present and possible future state of change of housing land use.

These land use data are useful not only for making housing polky but also ibrvarictEpunposes such as urto
Therefore, these data have been opened to the public since 1999.

d) Digital National Land Information
horder to promote effective use of land resources, GSI started data ooflectionof Digital Natkx^Larriln^^

National Land Agency in 1974. Various categonte of irfonriation, such as eleva^
boundaries, land use, etc., have been collected from 1:25,000, l:50,(XX)arrio(hff smaller scab maps ardfite^
each category.

The information has been used notcdy for die planning of nark^ lard, but also for dty planning, water use running, environmental
assessment planning and other various applied fields.



e) Digital Mapping
GSIpioposedastandaidfcrlai^scalernappingv^ Siioe then, mostlarge scale mapshave been producedin

conformity to the proposed standard. Most of focal governments that have urban planning area have mapped by digital mapping wilh this
standard.

OKDB
JnJapan,djgilalrnapdalahaverjeenp^^ bypuHicorganizaticnsand

private oonpnies. Under these circumstances, the effective and piqper use crfsurv^ date of dig^ maps is indispensable.
Toavraidqdi^tionofrnappingardto e expression ctf National Lar^e Scale

Map)DataBase(KDB)projectin 1989. fatras project,digital mapdata,scaled trom 1:500 to 1:10,030, produ^
surveys have beencompfled and stored in KDB, which was opened tothepublicin 1993.

g) SDF(Spatial Data Frarnswork)
Since 1995, GSI has been producing spatial date framework (SDF) for GIS whose components are road network, administrative

boundaries, inland water area, etc., on toe scale level of 1:2,500. SDF wibepreparedhihsmamurbanareaof approximate ty96,000 km2

area that belongs to urban planning area within several years.

Table 5. Spatial Date Frameworic for GIS

SDF
1997

8,850km2

1998
7383km2

1999
32,829km2

^Thematic Digital Map Mxmaticn for GIS
In 1999GSIs(art^tDdigWzBthenTatKinixinatm

(Gecgrapht Marmadon System). Digilizatkxioffeland condition and other thematic
maps are planned to be digitized in due course.

i)DigM Map 25,000
Alanj^nunteofGeograpbJcalnamesareuse^ GSI collects geographical names and public fecilities date rrom 1:25,000

topographical maps whole country. This Digital Map 25,000 was produced inlhis January. This data includes variety of geographical
information and coding. And this date shows the position wih latitude and longitude. This data wfflfksMatenot'onfyecxxxxnic and social
activities but also using environmental conservation, disasfa*preventkxVdkaster

3. Metadata and clearinghouse

faordertDpromoteirteroperability of geographic i^^ nand
makethoncymtothetxibficfcroughainetadalase Some govanmentagen±s,uraversilies, and dher
agendesinJapanha\«s(artedtoaeaietheirmetadaia,ando^ GSIalsocreatedmetadata of its own geographic daa
products, andestablishedametatosearchsvstem-clear^ Usersctfga^raphicinfomiaiionmJapmcaneasiryfiril
out hundreds of GSI s CD-ROM products by using ckaringhouse WEB -site, http://dearing.gsi-rnc.go.jp/ch. In addition, GSI has

mfeJ^ gateway into GSI clearinghouse, vvdin can deal with
rnuMbytes character oxfesefcirc^ -ISO
23950-. By using the gateway, users <an search not only GSI smetad^ottatomarryolhermetadateofote Tie
GSI s gateway is also hannonraed with FGDC dearinghouse in United Slates, soteusers can seardhboftdearin^^

4. Thematic Mapping

GSI is engaged in variouskinds of thematic mapping m cooperation with rthergovenimentalorganiza rionsfor the purpose of providing
basic geographic information for regraialo^vdopmait, disaster preventioa etc. Tahfe7.«*ifws5n«T¥»it/rw^ii»v«v>f^~~-~- - > — •



published by GSI during April 1997 - March 1999.
From 1994, GSI plans to generate digital basic volcano maps by bcdidigaalmappirgmahodarddi^^

Table?. Thematic Mapping by GSI (1997 - 1999)
Type of Map

Basic volcano map
Land condition map
Land condition map of volcano
Topographic map of costal areas
Land condition map of coastal areas Lake chart
Active fault map in urban area
Land condition map of ihe landslide disaster in
Hachirrartad-Sumikawain 1997

Scale
1:5,000, 1:10,000

1:25,000
1:25,000, 1:30,000

1:25,000
1:25,000
1:10,000
1:25,000
1:2,000

Number of sheets
3
1
3
2
2
6

22
1

Besides these maps, GSI has conpfled various ftematK rnaps as te
related to some particular natural disasters.

5. The Nation^ Adas of Japan

The first edition oftiie National Adas of Japan compiled by GSI vvra published in 1977. It has bemwkJefyaoMned
GSI continued to revise this by using the la test statistics and <xher source materiak, and compl̂  the N^

Edition, which was published in 1990. Furthenrare,GSIhasdevek^anE]ecftoncA^ -ROM
Adas was published in 1997.

6. National Land Survey

The National I^rxl Survey of Japan has bem carried out The
objective of the survey is to ccrtribiite to tepc^^ tionalland. To reveal tepresentoonditmof
national land, such as land ownership and is utilization, is anofoer objective ctf the survey. It is expeced to be based on the National Land
Survey Actwhichwaseiiactedin 1951, vrfiente survey was initiated. Three major terns form tfaeooKof this survey, telanddassfficathi
survey, tie water use survey and cadastral survey.

6.1 Land classification Sumy and Water Use Survey
Alarridassifi^tmsurveyislhesurvtyofte geok)gicalfeaaires,soilardpresentlanduse. Theiesuteateampfled

into atlases and books. A water use surveyaims at investigating the basic statistics of a rKw, such as armualrainM, discharge, presentwater
utilization for farming or drinking and groundwater.

In the land classification survey, NlAhascie\dopedaconputen^rrBppingnie^
can draw a colored map. By (hismethod, one can easily identify variouskinds of datareJated to land classification.

The above mentioned surveys are compiled into atlases and books as foltows:
a)I^classiftakttrnaps(Geomorpho^
map), overlays (such as slope map) and an Explanatory data book,
b) Land conservation maps (Natural condition map, Pteserilarri use and vegetation map, Nattraldisaa^
designated areas map, Contidanddesignaiedareafordisastepievtntionniap, Valuable natural and cultural assets distribution map, Basic
conservation map) and Explanatory data book.
c) Water use maps and a descriptive catalogue of available inftxmation en major river system.
d) Groundwater maps and Explanatory data book.
e) Groundwater data ledger.



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

Land classification map

Land conservation map

Water use map

Ground water map

Scale
1:200,000
1:50,000 (c.m.m.)
1:2,500 -l:5,000(c.m.m.)
1 :200,000 (c.m.m.)
1:50,000
1:50,000
1:25,000 - 1:50,000
1:15,000-1:50,000

Coverage
377,829km2

296,515 km2

7,024km2

151,637km2

13 regions
106 river systems
10 regions
5regions

''t.m.m.: computerized mapping method

62 Gidastnrf Survey
TT^c^astralsurv^aimsatdan^^tekx2tcn, boundary, ownership, kXnumber, acreage, andojnertsBusoflanduseofeadhpaicd.

Lccalgcw3rana]ts,sixhaspreJieairf They transact suchaffeaspbrringthesurvey
project, making contact wMi a surveyirgoonpary,ard supervising. NLA plays a rofe in te survey by giving kxal governments a50%
subsidy cfttetotalostardsonietechnical Theexecutivebodyonfy hastoshaiel/20tol/30ofthett)(alcost,sinceaspecial
grantis given to ihesurvey by the Japanese government Because of present austere bidget conditions, the progress of ihesurveyhave
suffered a sharp curb. 2,000 km2 or more is the acreage that the cadastral survey nascoiffctedannualfy over the past five years. The
progress of this survey at the end of F.Y. 1996 is as foDows:

Completed cadastral survey: 118,736 km2 (1951-1999)
Progressratio : 41.6% (Target acreage of the survey: 285,511km2)

Tlie cadastral survey consists of te feftiwirg stages; st^k^
parcel, andmaking atlases and books. The si^pfementarysinA^conp^tecontidrwintsurve y which is to set up control points for
cadastral surveying. The establishment of these control points is carried outbyGSI. Scales of cadastral atlases differ from case to case
depoxfingmtemsanaaeageofapaicd Seafesof 1:250,1:1,000,1:2,5 00,orl:5,a]0aieused Of these, the scales of 1:500 and 1:1,000
are ternost commonly used, The required acxNiacy of measurer^ Fora
reskierM area, for exan^, the highestdegireof^^ Onteofl^hard,teaociflacyk\dfeafixestaieaistetowesL

Copies of caoastral maps ard books are b^
approval of the National Land Survey, from the MimsteroftheNatioiialladAgen^,^
replace the old maps which were prepared about 100 yeaas ago ard are stffl used fcr levy ard lard regjstratm

The cadastral survey had not beenpiomotedweH, and hanaflempttodoso.feacoderatm^
Promotion of te National Land Survey was enacted in 1962. Lfoder this Act, a target acreage Ibrfe survey
ckariy established. Ncwlhesiirv^r^beingcairkxlcctbas^ -year National Lard Survey Plan stage (1990 -1999).
According to the Plan, the target acreage is 49,200 km2.

7. SoflMaps

Sofl maps in Japan are roughly divided into two categories; for cultivated lands and for forest lards. TheyarerxeparedbyteMinistryof

Agriculture, Forestry and Fisheries.
Al:50,OOOs<^niapseTteofsofliyp3satripnxi^^ ralProducdonBureausince

1959, and the entire area of cultivated lard, 51,000 km2 in all, is covered.
Al:20,OCDOTal:50,OOOscaferr^senKofsofltypK^ 65,000

km2 were covered by this series. This agency has also prepared a 1:50,000 scale map series of sofl types for rnary private forests.

8. Geological Maps

The Geotogkal Survey of Japan (GSJ) has published most of gedc^niansvvttchoover the Japanese isJands on scales of 1:50,000,
1:20,000,1:1,000,000,1:2,000,000 and 1:500,000.

is™



1:75,000 and (he scale was changed to 1:50,000in 1952. Theaimberofrxirjlicatm
explanatory texts at the end of 1999. This implies that die basic map series kidudirg those maps preran^ on
of the Japanese islands. CompTingthesebascgpok^ maps and
1999,1:200,000 scale geologic maps cover 78% of the islands. DigiMgeoscierce map series were also published as CD -ROM.

9. Marine Geology

GSJhasteener^agedinrnarinegeotogk^
RrifcOoeanandtteAi<atcticsea,char^^ Tteinvtstigatkiicomprisesbasic
stucfies of marine geology, rrar^
and coastal areas. Marine geological maps on thescate of 1,000,000 covering the Japanese islands were published and a series of marine
gectogicalmapsontescateof200,OC»hasbe
in the fields of marine geology, mineral resources and envi rormental study of coastal seas.

10. HydrographicWafc

10.1 Hydrographic Surveyhg and Charting
a) The number of various hydrographic surveys canried out are as follows:

Table 9. Hydrpgraphic Surveys
Type of survey

Harbor
Updating
Passage
Coastal
Basic Maps of the Sea
Earthquake prediction

1997
4

189
0
9
6
6

1998
3

160
1

11
7
7

1999
1

189
1

12
6
6

b) The results of these surveys were used fix production of nautical and other crans, as shown in Table 10:

Table 10. Nautical and CXher Charts
Type of chart

New Charts

New Editions

Nautical charts
Miscellaneous charts
Basic Maps of the Sea
Aeronautical charts
Nautical charts
Miscellaneous charts
Basic Maps of the Sea
Aeronautical charts

Reprints
Total

1997
10
0

14
0

31
4
0
0
0

59

1998
5
1

13
0

42
0
0
3
0

64

1999
6
1

12
0

45
18
1
3
0

86
Note: The Basic Mapsof the Sea (BMS) currently produced are classified as follows:

Table 11. OassrficalionoftheBaseMapsoftheSea
Series
BMS in Coastal Waters

BMS on Continental Shelf Areas

Scale
1:10,000 1:50,000

1:200,000

Coverage
Within 12Mofthe
coast
Cbntinental margin

SEE
Fun 1/2

1/2

Type
Bathymetry; Submarine structure

Bathymetry; Submarine structure;
Total magnetic intensity; Gravity



I BMS in Ocean Areas T 1:3.000,000 ~[ Ocean Area" Full do. (except Submarine structure;)

c) The number of paper chads issued as of March 2000 is shown below:
Table 12. Number of Paper Charts Issued

Type of Chart
Nautical chads
Miscellaneous charts
Basic Maps of The Sea
Aeronautical chans

Total

Number of Issues
876
96

860
25

1,857
Note: The International CMts of the HO imcler fere i.e. skofte l:3^00,000seriesandiwoof
the 1:10,000,000 series have been published.

d) Efcdronic Navigational Charts (ENCs)

Table 13. Number of ENCs Issued as of March 2000
Type of Chart

Bectronic Navigational Charts
Number of Issues

12

10.2 Other Publication Activities

Table 14. Other Publications of HD
Type of publication

New publications

New Editions

Notices to Mariners

Japan Navigational
Warnings

Sailing Directions
Special publications
Sailing Directions
Special publications
(Japanese)
(EngMi)
(Japanese)

NA VAREA XI navigational warnings (English)
NAVTEX navigation warnings (Japanese)
NAVTEX navigational warnings (English)
Mcrmationof
Ocean Gmdfoions

Qukk Bulletin of Ooean Condition
Ocean Current Forecasting

1997
1
5
6
3

5,133
5,085
2,052

757
2,529
2,529

24
51

1998
1
5
6
4

5,150
4,877
2,004

700
2,546
2,546

24
51

1999
2
6
6
4

4,925
4,642
2,366

788
2,383
2383

24
51

103 Marine Survey
a) Survey of coastal Area

Di orcta'to oope wih fe establishnient of 200-niik exclusive eccno
fe Law of the Sea(UNCLOS), HD is carrying out detailed siirv^ of lew-waafrrs, topography^
coastal area, partiojlarlyh those important areas aioirdbaseliredefirririgfeJapareseterntorialsea. Japan concluded UNCLOSkl 1996.

b) Survey of Continental Shelf Areas
HD is carrying out hydrographic surveys south of Japanbyusingfelarge-type siirvty vessel TAKUYOardSHOYO"

modern survey instruments such as narrow muM ̂ xamedioscundamcfdertoobta in base data requin^fa
development of fe continental shelf of Japaa

c) Promotion of Marine Geodetic Survey
Nautical charts of each country are constructed to its own geodetic system. Wflhfeiwmcfevelcpment of fe geodetic satellite survey



technique, however, a difference in geodetic systems becomes a problem. Ao»ro5n£fy\!reIHOreoonTrrmfcir0te
givai on the diartsrouki be shewn cci the basis of tte Theref ore, inJapanalso, it beoonxs necessary to kxae the
mainland and remote islands on die basis of the Work! Geodetic System, ardHD has bemoxriLClirggecdetc
ranging to the geodetic satellite LAGBOS, in conjunction with the United Stales National Aeronautics and SpaoeAdministrattxi(NASA)to
obtain the precise location of the mainland on the basis of the World Geodetic System.

10.4 Provision aiidSuppfy of Ocearwgrapte

Sinre the aoquisiionofoceanographic dataaid mftx^^
time, it should be farther promoted to utilize suchdata and inrorratkxinot only iec the prr^^ ry
purpose. Fran thispoirtf of view, HDhasteenengage^
35 years as a comprehensive oceancgraphic data bank established in accordance with a resolution adopted by the filer governmental
OceanpgraphcCominissra(I(^ TheGteanographic
l^arellrifbrmatkiiDivisicn^^ rternational
Oceanpgraphic Data and Information Exchange (IODE)ptDJeapnoiiiDtedby the KC, and is taking act^
oceanpgraphb data arxlinrbrmatKn for ekl of oaeanogr îiic data exchange.

JODC provides oceanpgiaphic data collected fiomvarioBoganizations through tefilernet.
J-DOSS is the system that allows those people to search and retrieve the data arriirrfonratioa

11. International Activities

11.1 The GSI's Dttrnanonul Activities h Geodesy
AswrittenmprevkxissectkiB, GSIisa

(International GPS Service), DOSE (Dynamics ofSolid Earth) andlAGBNC&iaratkxialAbsol^ hoiderto
detennine precise posMore in global ocxxdiriatesy^ The IGS provides
predseotbitsoftheGPSsatefliles. It is cne of the nret important infam^^ GSIparidpateshthelGSasone
of the Regional Data Centers and the Associate Analysis Centers.

DCSEisanirtematiorMresearchpDDJectof^^ it through intercontinental joint Vm observation. GSIalso
particrpates in the international research of NASDA on Japanese Earth Resources Satellite -irterietometric SAR.

Japanhasfour absolute gravity stationsoflAGBN, Esashi, Kyoto, Tsukitean^ Absoyedeffinnination
of gravity in Australia in 1996, including IAGBN(A) station, was can^ out IOT the purpose of establishmertfOT
morfltoringrnsouthwestempacific. Absolutedetermrnationof gravitymK3^ml999wa^
value.

112 Global Mappo^ PtDJoct
Since Mirdstty of Construction of Japan proposed GkM Mapping oorceptm 1992, Gk^

International Steering Cbrnmitiee for Gk^ The need of tteGtobal Map for addressing
gtobalenvirDrrmentalproblerns has been wdl confirmed at the United Nations. Trie report of Special Session of the United Na tionsGeneral
Assembly on the Irrfteientation of Agenda 21, held hJune!997, induteasectmcntede\dopm
accessible to anybody, using technology of geographic information systems including the Global Map.

ti November 1998, the UN sent a letter of Prof. Estes, Chairperson of ISCGM, inviting NatKnalMarjpingQrgariizaticns(NMOs)to
GkMMapr±^Prx^arrirecorrimendaKMykSrer There
has been remarkable increase of participation in the Project. Asof 8 February 2000, seventy -fouroourtriesardregkxBhaveparticp^inthe
project, and more than thirty -eight countries and regions are Vvoiting approvd fi^

GSI is producing the Global Map of Japan. GSIalso assists NMOs in ttefollowing countries to prepare the GtobalMapof Bangladesh,
Kazakhstan, Philippines, Mongolia, TtaflandardVietnarn. Neariuture, data of the Global Map wffl be distributed. GSIwfllc ontinueto
make efforts to implement Global Mapping Project as ISCGM Secretariat.

113 Iiternational Hydrographic Organization (MO)



a) Finance Cbmminee (PC)
b) IHO Chan Standardization Committee (CSQ
c) IHO Committee on Hydnqgraphic Requirements for Information Systems (CHRIS)
d) CHRIS Woridng Group on Updating the ENC (UWG)
e) IHO Commisaon on Rrmilgationof Radb Navigational Warnings (CPRNW)
f) Joint IHO-IOC Guiding CommiHee for the General Bathyn^Oiart of the Oceans (GEBCO)
g) GEBCO Sub-Comrnidee on Undersea Feature Names (SCUFN)
h) GEBCO Sub-Commtee on digital Bathymetry (SCDB)
i) CHRIS Transfer Standard Maintenance and Data Base Working Gnxp(TSMAD)
j) HO Tidal Committee (TC)
k) FIG-HO Technical Assistance Coordination Commiflee (TACQ
0 HO-IAG Advisory Board on the Law of the Sea (ABLOS)
m) IHO Hydipgraphic Committee on Antarctica
n) IHO Woridng Group on Standards for Hydrog raphie Survey-S-44
o) IHO Worldwide Ekcttonic Navigational Chart I>am Base CcranrBee (WEND)
p) IHO Working Group on Standardization of Nautical Publications
q) IHO Woridng Group on S -23, Limits of Ocean and seas
r) IHO Working Group on Copyright of Char ts and other Nairical Publications
s) CHRIS Data Base Woridng Group (DBWG)
t) CHRIS Data Quality Working Group (DQWG)
u) Task Group on Griddir^ of tte GEBCO SCDD

11.4 IrttrgovcnuiKatal Omuxigraphic Conraeaon (IOQ of the UNESCO
HDpartiqDatesininKmationalcxrferaicesheW ThsOoeanographicDaaand

tafixmationl)rvisicei (Japan Ccearx)gr^^
under the system of IODE/IOC, and is also incharge of the ResponsMeNatMnalOceancgraphc
the data trom international projects such as the KX! Suocommissm fa te WESTPAC p
Comrniflee fa Integrated GkM Ocean Sfervic^
(MARPOLMAN) in the WESTPAC region and Acoustic I>3ppfcrament Profiler (ADCP).

11̂  International Lunar Oocdtation Certre
HDcondixlsastrtrcrriicdobserv^ion under in^

from April 1981, upon the request of the international Astrmjn±allMc«(L\U),H^
Greenwich Observatory as the tiernational LurarOcculMxi Centre and started to collea and ana^
homogeneous manner.






