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A gravity database of Southwestern Japan compiled at Nagoya University

By

Ryuichi SHICHI and Akihiko YAMAMOTO

Abstract: A gravity database to cover the Southwestern Japan was compiled at Nagoya Uni-
versity. In this paper, details on the problems concerning present database establishment are
described. In the Southwestern Japan, there had been spread gravimetrically very wide blank
area especially in the west of Fossa-Magna. Since the end of 1970’s, Nagoya University and other
organizations have been conducting an extensive gravity survey with respective individual objects
in this area. During the period of the last fifteen years, this very wide blank area was almost
completely filled up with those newly measured gravity data. Present gravity database has come
to be constructed by collecting those respective data as well as other existing ones available at
Nagoya University. About 77 thousands of net gravity data were filed from more than 20 of various
organizations. We performed total revisions on all of those filed data to keep a high accuracy.
Present gravity database is characterized by very high quality with an overall accuracy of 1 mGal

or better, as well as a uniformly distributed dense coverage.
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S5ORBIIES, BE - BREAFH, Y FE-W0VFREVNIEBOTEARODTHD. TOFIZ
3, BRECBIL2BEEABRORELTHRBEINTVLS. AMICBLTIE, chikk-s THELR
BTOEANREHRNSEE - HRS N TE (H A EEE,1982). BHIE, 20790 1 BARFEROERN
HTH (JABIEM,19902,19900,1991,1993) TH 5. £BETHE, FRARTOHET FS A (B2R) I
i, 500 540 1 BEHRER (BRBIZN,1992b) MREINTWVWS, €0 21, RKFICKLD, B -
BEAETHIOARENSI HOT, MWEH - H# (1989) 1, INTI0FHD 17—y -RENEEE
Lz, SEIBRAVBELZBOHE, TO2DRHARZEBMICHEENSABOTIIH 2, BEIES
UBHEIOEAT—IR—ZALRZHDTH-T, FHiE, TORBEANELEBOTHS. [F—¥
NR—2) &R, KREEFRFEXTHRTNE, ABILTREYTRAN. TOROEKTOREE
WAl TEAT—¥XR—-2Z] B, AFCHEEREANS 1 OBFEELTWENONERKRTHS. L
L, BOFEEOLEDIZ, BB - LELSORET—%, BIUSHORL ORET—F &, LITMHHICL
T, FH¥h (GSGDB| , INGDB] &MERZ&ICTS
2RTF—IR-AVBREEL TR IBHS T, @ INGDB) 2HETILENRHZON?ED
VEHOEBZRRNL, FELTROZOMETSNS. £9'8 1k, XAFomMhd, RT—%
M—RITIIFENETH-> T, WAEBFHTEEZDORB->TWARVERE TSNS, AMTERLNE
HOBONOMERD 12&LT, fIAE, BHOTRELERIZLEDIBERFEOHOL, ARTHIF
FENEVIERBETFLNTVT, F—FRARORFELEEERIhTWARL., IOHLREFEDOTTII,
Hx OMARENT - ETHEMPBOLENS, FLKEACOHEOMREZRMLIEVEERD &,
BHEF—YOEEEZRAO LT, MBOHELAT - ORENSHDODVITB2EBRV, ZOEHE, B
HETHEENITIZLE<E-TWiaW, HF20BELL TR, ERAFMRICE, EXERICX- TH
HWENEHOEDICHEBKICAER R INTVUI AR, F—dN2<FELRL, BXLOZEAH
A, BOTESAHLTWEETHS. AL, IGSGDB| KR INTVEF—FOAMmIE, BRE
N (19922) ICEEBENTNWT, COBEERLHNS. CONRT, BRICBR-TEDOELZDHERD
&, Ty U FUEOELEBEDLRIE, BO THENDBELI IN—LTWBA, FEHHEFiMR
KiedE, PMBOEBAMITRELEBOIBSTWT, ERREVEETOZAMNEIID. FiCHiL
BH#EICB N TR, XFHOOEETH-EA¥ToNS. COMBZEE, B1BECHTHMA
oo, BHbAENBETH> T, ZOLHREEREKSNZEZDD, HHEAFME—-#HTOHRET—
& OFMFIL, 100%DEBNERESZS5T. NS EO INGDB] 2#ETREBRKOBHTH - &
L, §%%, ZHMBENZERBHEINBIELETOLES K OMIE, FoBaEREELETS.
ML LUT, INGDB] BREINLIEICEST, BHATHBOEAT - Y ICHTHFIIREE
L7, kb dRELERE, INGDB] » [GSGDBl OF—FHHELBHTRVWHEBHEERTHA
TTELNRoRT & THB. [GSGDB| 1d, TOBRE->ERERIIMX, 20720 1EAREROKER
KHAD, MO THWHREZHE > TWAHBIIEATH S, INGDBl OFEAL, RUTIHNIIEITEE
5 I3BOTIERARN, EAHRMNICY, BICARNEGEL2EQOEEIND 1%, BE<S<EWVWDLULEHES
WERDODEDIWAR-k. 2k, IGSGDB) hN—F MO, F¥2OEIITHY TS 3K, HY
26 ImGal OFEZER-> TS, #-T, ZomFEHFENIE, HEOTF—YERBN ST TTH,
BAEFAIRZ2IZELBICDOEST, BOTHKEOT S THOLLONTELND. COHEEEEH
HHELTES> TWHDI, AMTHE, EELUTIE - GO —RE DR - BRE - LERICE
BB OMITIE, EHARRANEALITTH, AMTHEPREWAN, FRE - HHEBERTEY
THS. G0, TOEIBRF—IR—ANERBEIREZILY, BENBEER>RETADTHAS.

2. % B

EF—HRX—2 INGDB) MBEEINIEITIEHHEORRIX, 1978 EMS, HEHBRETER
MAENHEZ2EALEZBCHRES. AHBRFTORAWER, HRFEHBATEEDLOEH, BE
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EHTOEAMENZZI N/ (lida and Aoki,1958) DRHHTH B, T OBFEIL, Fix, HEMERIC
Lo Thani, F8ENSZNB—H#HTOWERN (F4 - H,1971,1972) &8 T, BREEXH 2
DHTHREOHBICHEREKRZFEODOTHo. TOH, HIBTHEERELED-BEL T, 1978 4
CHERCAMBEMNRE N, Ch2#ic, 20BN EREZRBI®DCL2EHLT, 5
DA MENHGRZHEALEONEBE -, TOUK, DG TORERREZHXEETA, K
DOXHIRRUTHo/z. EHLHERETIE, FELEERVWTOENREZEICTETL, SHHHICHRE
(Geographical Survey Institute(GSI),1964 {it) N2 INTNWT, Tho2ELDE, BELEOKRRHN
REARERMRBITIN/E (GSL,1985). TNSOKET—F OERFAIIESE, REIETWEEWE.
UL, BXHEREOT -5, RAOBERMLTHE, EFRIGRESL, BICHELNEENHE
WEHE, £<ORELEHBRTH-o7. TOMOBBEOERT, AR - BN HFICREENRTY
2Lk, BMEDLOM, FEKBORENHDOTREL, KEF—y OAFHENRET, BELR
EFRMEBIGEWRBTCH -7z, BIRIARINHOEBOTENTH 7. BREITES TR, EXaH
BABEZHEN, BRETNIEELWRETH- 2. ETICERI,. BMOHAETT—Y0EMREXN
BHLSTKE, FERWROHEEIHLEN, EWSHETH-o k.

MRICHREHMNZEBIE, T5LTEE-~. Zhdt, 15E2KET INGDBl OERERDICEZ DI
ThaH, hicl, FEROMIPSHED, F—IR—A0LICHELWT—Y0R - KAETO
LHBREZHOIEDIETO, MEREMOENEREBATIRL TV 2O THS. ThE, BEE
ATCESTHTTIRDLS> TH 5.

(1) AEROWII THREENEE- LRI, HROHELRERERZOK, EORICETTHON,
ZOHEREEDDEENDD. RAMZOBAWRICRO#M- %Y, BEAF—F TEOBREDHE
EREOhsnE2RREL THE. TOKER, HEAS SEHoLERRICEIL, T4 —REM
T, B4 E mGA BEOCEHELHEESITHAIENSTFHITH- . BHLHERO 250m Ay o
T —& (EL&EFSR KS — 110-1) 2#HEHECHATS L LT, GE&GOLEHEICRRE, &
EFAEFOMBHERZEL AR, COBEORTAFITRMbLBICBE S EEZI SN,
S5, REFECHEANBEAROAY b AkE<R2Be2ELNE, COBEXRELEDNE.
EFH3TCHNL, T—FUF I aOBRKET, RECKZREELS5A2EAORED, BA—- MY
HOBETHANIE TS EVWSERICRS. JOoBREOE/REER ST, BLMERERTO 1/25,000
BN, H5WIEIHFEBRERTOMBREICAIRTWAHTERMRR, S2ICofftE/~ETL,
BAICL-> T, BIEGANT2EASHTOURWVEATE, 24— 2F->TbTAWMAShZHEE
BHTBHI LIRS, ZOFET, HRHHEENENETSIEABIRKENE SN LHKLEOR,
HREBVREBIK, REAVEAHEAFL, COWRCHEFLAEIREO 1978 F €, HLMBPET,
WO THEOHWHEGRTO 1/25,000 K%, Ai2ticbio TERL, ThFIAHKD XS
BoRDERETHSLBTHS.

0¥, FHERERETI LT, RRBERBRERDOILICR R, ThbE, ThETH, H
EORWEAF—YZ2BMEBLEDEBEXE, HETILRIHMEZETIENSED TEVHKN, KK
- 2REBTHLET, BODREBBELLTIAEREN>TEE, Ih—YFAERD, PEXN
HRBEEZARICLTLESOTHSD. 2S5 LTRAOFERI, MRLTERD CHERHRERET
BEVWSHERLA, HBHEDEDD Ay aF—F L3, BLtERORENICLENICED &
VWIBDTHS. DEAR, ZOBMBREFEROBIZEN, INGDB) OREIESLDE, £1
HHOEBTH o7,

(2) BMEOHER ZoRBRTSIENE. A7)V T, RTRAOKCEAMETHEIBLE
HWEIZAD, 3ERIIZ, ThoEHHFE2MOHIRICEINT T, HELAAS G TRONMMHAE—
TIRE INT, PHBUELETT AV I—NELRIL> THRWVWE, Thbb, G- KEOD
MIE I, ChicHBT2ARENS<EELRVE, REMCBARERSZICRS>TH,
LHEEZEHTIICREBODTATIRDDOTULARVEEHSHIZ L7z (Yamamoto et al.,1982a,1982D).
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D%, ABKME THIFE 2D (Furumoto et ¢l.,1985), BEHOKRERLZAREEZHLSMT LK. 1986
HFi2i3, BB TAWRORT, EELEGREFORRCHRELL. Thbb, 1984 FREFRERER
BERICBNT, COMBOEMBLENRLEH LOMOEE LB ZER DWW (FANIZH,1988; Shichi
et al.,1993) BTH 5.

INHOMRAIERL, T—FEHRICOE> TFRIKARL TV BR T, RANUFIFHLTHY
FEAT—YOBERECHTZBRAME, S4B mGl EEZTHSS5 WS TR, BRI, £
NEVBRCEHVWBORBOSNDITEMHBELTEL., Zhik, 74—V RF—FOTHERUY 73
CERFTN, POEEREEZRO THERELZTAE, YUTHEENMCLES, BRI —2HE
HEDEWSENHBICRZ > TER. TOZ &N, BKED INGDB) Z2EBHa 5400, £2&H
OEB Lok, TOBEIHMTIHEEIL, FHIcbE> THERT S.

(3) F—YOBMEALRNAL BlEokdic, FHULOEBKENEGLOND ZLMHBETILS
[C72o7z 1988 EFEHDKRR AT, HERTF—FOREMBARLEIC, HRENZES KB EENREEN
i, RERZADHDb0IR-7. COHOAHKRRKZERAOT S EMRIE, TE1FRICEL
& TAT, RAN-HEBERE VOB L OEERRL &, EREERBATTOMBTHRE
Yo RERIIERDIETITR N, EEBLHRHE LB FONEELETENIBEETH>
. TLETRBRANERLET—INSETTTS, MAFOF—Fn s TRE<AShER,h-
o, BLOFEREERMREDBES LIELEN, S5R2DDOFHLBEKE~NERELE.

THRE 1, ARSHEENIIBLALT, Re OFHEBEZ 5 PERHGOHMBRYBLENLERE,
SO RBERHIBAEETHERLEVEVWSIETHS, COMEISTHIE, RAOBERBEESR
EHZEAN—LEEREAY, PRESCBETIRBOMBB TORAORBNIEINS. Tib
b5, RO 73y 4T FHE, 77— b ERXRT L —FEOEAERLTND, EOREMNEN
KASTER, bI—FOBEMNTIE, HEMEENCEALBEREZEDAR=AN, HRHBENIC
BEARBWKRERDOMN. XBIZ, T4 UvE B L —FOBORABOBRN, TOAHTKREL
o TN EOMBENBEENRBICHBICR->TETVNS. TS5LEEN, YA AEFI IR
CEDBRRBREZHFDOOHN. ENF—FRENEFHLADZEXTNEVWTHSS5H, ZOBEIM
EMEDEN, EVWSERTHZ. B2k, F—F0 1R 1 RARHELXEL KT, 1mGal OBE
KENRETEI LA k. TR, ThETIKRE - RELEZZ2TOTF—%%, ZOLRIV
ETHETT, 2RTORMREARERD, EROBITERTEZLIBETH > TN RETH
23, Zhid, MELTHRDRTEN, EVNI3RRTHZ. TOIIRMEREHERDISELT
WEEIZ, #BUE» S OMABRE L, BEMRENFRRICBRINEZ. ZhitE->T, F—F¥OK
EaRRMIEA (2.5 f5b) P THRMA LM Shik. 2hat INGDBl 2RI E5400, $3&
BoX@Lizok.

(4) teRBEDBABFEOHERE UERREBZBHBRRE/IN—THECIZR - HEARTOTF— 5 &R
&, INEXADY I FNETOERIIMA, MOKXE - BIRHEKE - RN —TEMSOBAHICK D,
F—H DNEFNKBITER L. EAKE, ThEF—Y2TORNEKEEZZET L. Thit INGDB)
ERERIVTDIDD, BL4BHORENDERE o k.

LLEM, INGDB) HEIEIRBOHSELTHS. H4OBETOT—2iE, R¥OMBHOENZ
FoTHRABINAEDBOTHL T, YHNSTFT—FIR—-ARELED EITFR I L 2BRL TEREINTE:
WTRBN, EHBRZEIN—TOBED, YFIDIR0, P - ERTOMBEEROEREEL2EBN
ELT, BE-EHMLEBOTHo2. Zht, 1989410, XBEREWERD I UEHILEH RO
REPELORMERTTHS, SAREZETOHMCEFEN—ELE. AEITF-IREMLEZLE
&> T, ENETCOLRARBEAEZIERED TS ENARIZEZ . ThMR—-IA MEEZELLT,
AN SMFIETHE -k, ZhETF—F2TEHEZZECE- T, BEHAFORERIBEEH
MERIETOR/MERFDOILE- . ThM, BIRRRINLEBOTHH T, Zhicky, F—%
NR—R] ELTOBREGVWIEEREBSZRTHS. ZOBBIZDODVTHE, &H - LA (1992) 28R
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1 N@T— 5 ERDPHR
Fig. 1 Distribution of the total data filed in the gravity database compiled at Nagoya University.
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(1) BEEKE CZIZREENBZBAROLOR, EHBREI/IN—FILEDH0OT, EESATOREM
bEbE, BHEKN 26,000 8, TOSEEEEOM, YOXFxy yEOEDIEERELZ D %
BRALERERKIL 24,124 RT, TORHMNE 2R (@) IRLTH B, IR LEREEADHD 520
HESL, EBEREEOHRFABRAICEZ DO THS. FoOficd, MBS ORFETHAELEZ OIS
DhBD, TNEBEAMK, EHRAET—5O—BELTT 7 T MLE. TONRERTE, HEH
RS & ORABHIC L2 b O 1,086 B, BEAY¥EOHRFABRICESbOA 337 WE, B
F - ARMEFEOREBRICLD O 27T HIED, LEH 2,214 BIE (BREED 8%RIBY) TH 5.
1978 SFLIRE, FBHBIHZMBLAAHOF—F IOV T, Yamamoto et al.(1982a) & Furumoto et
al.(1985) ICKMZERNFZ L. CNS5ORXRKEOPTIZE, PArobnEKoBmosdoic, F—& 1
¥y ia iZhbaEES, HEHEETOMOLSRICHED, BaBRENSZENHBE L. lida and
Aoki(1958) ICHBLOBEMN Bz, ¥ T, FHDTF—FR—ATIE, TNSOLEHERELTNL,
INELETRBLUEETI 74V, ZORICHOMNCR> ERBESICOWTI, #ikd 5.

(2) ILiBHERE B ERPEMEOFT—4 & LT, Yokoyama and Tajima(1960) 2 & 5 &t 1LEW
DIIRE, BEPRBICKID2EHBAFEOMBERICES> T, HEREE - EFRARCHELE
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RITWEDF—FNH%. O, ZHRRKFEELO/FET, FEFBHEERIAREHHBLETTE
TiTo/z, B8 520 WE (A1f8) 5. L LEpE/~K5 838 MTORET —F I, RENLGTBRXE
LORFIZLBBDOTHE2DOT, EEMIZ, F2M (a) ITETRLE.

(3) tHhEAEAF FARTOREHFIERINTVS, BEF—INSRBELEDBONSHT, Th
S, P8 - SWBO—# (B4 - £M,1971,1972), BN O EI—H# (BEIEHh,1085), BRI
(NHIEA,1992), BX BRI (BEIEN,1994) IKSH LTS, Z0Mic, JtEMRICBIFIRA
xRT—F %, BHRRZTFT Y EOHERRTRELE. Tho B2 88T 783 KT, $
2[ (b) ISR ERT.

(4) ERUYRCRERERED - SEUKREED REHE (SR FM,1974b,1975,1976b,1978) -
Eiig (& REM BRI E R, 1972b) B X UIE S (SMELEWER,1976¢,1977h) KDOWT, A
HEMOFW 2T TG, ik, BN (SREYREREFER,19722; SRAFEFHM,1974a) -
HlHg (SRELEIF M, 1976e) - L B HIR (SRR (T B $M,1067,19682,1970) « P11
(&R ELYyER LR H 2 F,1968D) )11 ik (&M $E 3 H % H,19762,1976d,19772) D 5 HRIT DWW T,
FEERAOHAZ2ZT, HEMEMCBNWTREINLZB DR, EHRRKZOT—F LOTRTNE
L7z, BREIEFERKTIL42 /K, TOSHE2E 2K (b) CEBLE.

(5) EILMIBRE 1987 4E, 1980 4F, 1991 {EB LN 1992 E D 4 Hichib, HMB 1 BEEAW
BREFHFAELOMTHEFEEZMORDOLT, HEOF—F &ML, dtkk38° 30" LEIKEXhD T4
ZREL. BT#HERET 5 OREBREIT 11,660 Th3. TORMIL, H2H (c) I RTHED T,
EF—FR—-ZADHHEBICRNZLSHL T ER/EL S, EHOAXRNEWMEAS L TRMERZL
HbOTHD., ETF—FRRNRERTH 5.

(6) # K% FURAHOK LiFh (1975), REMHHILMOTEE - Bl (1982), EHEHED Takeuchi
et al.(1983), KIMIROEE (1985), EMAL—HOFEITH, (1989), RBAMOIEAIEN (1973), £
B —#OEEIES (1991) HFLAE, ABAIVKRRARBERTHS. Ths 0RGE4HKIIERITES N,
)1+ 3 (1984) % Nishida et 2l.(1990) DX DI EKENEB SN TN B DT, BEERMMERYFHE -
HEBRYEEEE, BLUHAMRFTORLIC, BRHOMEEE. L TRE, ThS50eR2—ERE -
@ L7, BEHED-HITIMT20013, HEEEMFEBORNZER (Nishida et al.,1990, £
Of) TH5. FIEBEBPROBBOBO, HEBEEAENCI b0 THS. HKHE—HOD
DL, RAKEE (FA - B51,1985) 2 L. Zh 5 OWET— ¥ K, BERE gy 8En
A% 2,643 )R, BEFERMERMBEEHE - B RAFSRATBEMRAS 1,347 D, BE 3,990 KTH3. £ROHT
Hid, 2K (d) KBKRLE.

(7) #RAXFE BABEAL-H»SFARILBIIHHTS. TONO—EINAEXINTNS (Sato-
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Fig. 5 Bouguer gravity anomaly maps around Mt.Ontake. The area is indicated in Fig.4(a).
Contour interval is 1 mGal. (a) An example of the output by an old mapping version employed

before 1986. (b) An example of the output by a new mapping version employed after 1986. The
gravity data used is the same as used in (a). (c) Same as (b). Obviously wrong data included in
(b) were removed. (d) Same as (c). Data after performing total revisions were used.
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Mo, TOREHEHEIE, RDO3IDTHS.

1) LHEEAERENBESTOHOEREEITOY 77 L RAAERHOBIER

Y, F—IUF T a kTH, F—IOEEERTILEDKE, F—F¥T774NVR6HAY LT



#OR M OE O O#® & (B208)

LEoADBDT, KEBERIZE->TW:, HHERIOBREHEZIZLTHARZN., COBHRBRTHS
MR EERZBMERD 1 D2% T2, TOPICHSMIANBENZLTLESADONEEN
TWiekdiz, RETE, SRRMICEFALERELZ R 7MELT, BEZECTLE> TWEDD
®HOW.

2) BHAACOREREENT/-HOMB EOMBORE
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T, #$i - HOEEENEOMICEDOBEDZENMHIMORRA, HBOH (a) KRENTVD. REMD
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Histograms to show how the gravity data were
revised by total revisions.

(a) The differences between the reduced gravity
values in the data of primary stage and ones af-
ter re-calculation are compared for 8,083 points
of Nagoya University’s data. (b) The differences
between the terrain correction values in the data
of primary stage and ones after re-calculation are
compared for 9,030 points of Nagoya University’s
data. (c) The differences between the terrain cor-
rection values in the data of primary stage and
ones after coordinate revision are compared for
10,511 points of the Geographical Survey Insti-
tute’s data.
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IROHEMETEALNTVNSETF—YOPE, ZOFEFERRARTH-T, FOF—FBRIEMNZ DL,
COBBOFRITIE, BEC JGSNTS KEM L ZHETK - TWaF -y bMEELTVT, &
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THIETHRBRIND., LML ZOBRBEAENREI> TOARVWEEITIE, BEADTSRAKT ox
Fry 7] ZITI7DIT, HERBBEZT> TRETIUSNMCBEYAFERERIRHLEN., ZOBHNDE
DOUELNZVOEF THEML. IS L TAREKKFEDIEER, TOEEEELTO [6.1.1] EHIZ
ABT7ANDBHURBHK ENS2HT, CNEEDIVORF ry INIELESD, FOLET 7N
DWT, JGSNT5 ANDEIER, + 0.2mGalBEOBETETLEEEATVNS, RYSART—F &4
MEF—FOERNE, /—ATFAUARTFNVERIED, HWI A TOEAH THRES R HONRA
ETHD. o T, HEFKOBMENEZ> TWT, JhoRERkEreEtunizn., i, lida and
Aoki(1958) IR HICH M T34, AN—THHBMBEVE T, EAMEOBOHENES BRIV EH
5, PHETORAITL-> TOEEREDTHS.

6.2 MBHEOHK—UEICELT

6(4) HOMBRHIEICHFDDKEOHMEIC S > TH, HBRE/ O/ S ABIUHEABER—ITL
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bLAERENY =20, BA-PVHBROBERATORERT2ERFaIND. 2hd
REROFNDERTH DN, EFTTHHICTS.

BAPEDTVWDEANUEOF R, LENIIERNEFRESZ LV BOTHS. HEHRORBE
H, KEQEZARIBYRELT, HIUBEGRZETEETS. LML, TOMUTEERR, £7Lb



BHF—yRX—ZAOHE (B4 - L)

BRENZSHTEASNTVUORTERN., ZOXSBEMCBNTIE, BRI S —2HENICH
ALT, HERAHOE—LEBELER->TWS., #RACEAE, 1R 1 RAOEERKEZRZEICT S
Y, EHREOHEBAMOEDENBENMIRKEVNBANEL, o T, ZOFH#HTHERIHTOR
FILZEEDEN, LOMMANY - efEHEZNS5THS. —HIZZS5UTHELTENT, ik
EMS TN —2ERT, HRERSEA-MLUNOBHTOBE.L2KYT. HE2LDBET->TH
hE, ZOFERTROTHEMENY—UNHTHRDHBEIL, B5RCBWTEEINEL, Chicld 5
ML, Shichi et al.(1993) KRBT h TN,

FTHTIE, BLHBEERTO 1/25000 #1EHIE, COREOERKEZRETIOTHAS5,. Th
iZid, MOGRTOMBHEOHBENENTHA S, BICHEBERRMEATHIHIETIE, &L TE
B, 1/2500 ERZERLTVWS. Chz2EFEL, ThrSHEBELE 1/5,000 #EBH, 3
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EREOHRIZMERT, £ 10mGal Z2BAEHRbH - 7=,

U billa EMRTEN, FEICEDIVELHERER, BEETCREERERTE LMD EDBOE
EZATW3. %K, EEHEOPT—F bBRo TLAHHREEREIZARWVY, F50LE ) BEE
RPEMKCUMRAZRWN., FCTC, UELOLEREORKRE, MARZIEEDT—FNHK ENZOHR,
ZD 1%, BEBTRIORLTHEL. B4R (b)IZT/RLE N34® 307 ~N35° 40 BLUEL36° 30° ~E137
° 30 OHEHORBYEHFEZPLICULAHEICIE, B7TRHG) OXHIEF—INDHEEZLTNS. Zhz
HA - BIENTN19B DAy Y2 llRY)> T, HBREXBEHHBE 2.67g/cm® 2K E LT, 0.5mGal i
ROy —THWeT—4—RBERMN, H7R(b) TH3. ZORICERSNBKEME T, INGDB| @
FOHDOKENILSEDINTVREEA TS, Z0 MM Ok¥ER, BIZZoXSB0nHRIZE
EINSHDOTREL, Ty ENRLESEHTREINTVEER, FHELEJIH (Gravity research
group in Southwest Japan,1994) iZ & 2 K¥IKE CREZL THE 1.,

7. SBRNOREBIVELED

FTH (a) DEIERFHORRERLLRNS, SEANOBEEZRRTHEN, F 7K (b) OHEAITIEN
Fric, @O TMIEO 1B RMBOMRATVS., ZhsoEfid, HEANBIIBRAHLTWSRHR
IHBELTWS, —8 My F—4E08nMFthsnrbahiznidheEs, ToEnddt, thsoo
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NTHBL. £HLH, ZHAFCBITHANMKER, N% - - L% - AEOBKROLICRMDBDTH
5. THERLT, BNZKNEFES, BREOBVWIRI>TERS > THALSAVNBOTHBL, &
LT, KAWKEHBELTLES 5%, —FRTOMERICA>TLESBOTH- THASRN, &
HICESENTERZDER, DEARIOEEERUAOAYHTHIN. INGDBl #EOREIL, 20 %
BADHRERBEOEHMELLT, AMSEZREBOTH 5. FRUHEKIZNENL, £TEAIC,
BIREREN, A% %5 - HHOMBKRT, HEKHARFALEY, 75143054 —2THELAX
%, AO [F—FR—-2) LHEZNENTHM-> TS, TORGHNREERTTHZON, NS5
EZEBRHICREDT, ARSEANRINDZLE2HFELEN. TOLIN ST, HAFEIIHLTHH
RAERTEIBRBOICL TN EEREXDBRETHAS. Thid, REORZOKREISTHIE, 1
BHEEEmMLEbOICRSET 2BV, F—y¥RNMAEO L RN, F#a5H (B2 - H4H,1994) i
BOTRRENZTHASS. '

28, EBICHEBETIOOELT, FHEHNMH (Gravity research group in Southwest Japan,1994) iz
BWT, FINBRLBENRETHHELTVWS A E O®BETERLE, KHO 1/700,000
TS —-REEBRRB IS, £z, BLHERENSR, AF—IR-ARBT I TRELIEAY o
F—INBERLE, MEBRERNRETINE (GSL1993). £F—FRXR—20K DR - BHE COME
NEDBEDOHBDTHIME, ThESONABLUMBRRICX THREINDTHSS.

EREEROBEEEX THWETEEWGMEMER, FA-r8& BB 5B HEEO%E
BROFEW> THWEEFMMEEBRE Y —0F%4, SS5ICHEOERDEDDY 7 I 7 OFRREIC
Yieoh, FASETHWENRREOH X ICESBH#ME LTS, £F—FIR—ADERERDIKCESLE
TIZ, FIZEOWBM - 8, BLUTIRFIRENZH4, HHIVRBEAOHLOABIEZH NS, T
NEETOALDHNEEBRCERELIBHUERBTS. RABROFT—F2NEK I THL/HEAE, &
B IMEEZ M T 2B ORBIECTTFE- b4, MBROERBHERNWEERRE, X
HARNECELT, BWBUIRWEEEM-> T FEo/kth4, Zho0XBRLULTET—IR—D
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STRIBERLUERN- . Bkizs, chb0hx2D, B—ATOOHBELZE2RITTCLERSINRETH
2N, DEVDOEELDEZHICES, ChE2HBIVTESEKLZBHFLEEZL.
HEONXBEHW/ -EHESHE, HEHEROZMZHVXHBEICELALBE LTS, HBHIE
RO AY P aF—% (ELKERMKR KS-100-1) XE L H#ER» 52 L THWE. FF -~
ADHWECESETOHIIEIR, FEUTEAHTBARZARHERE Y-tk TETLE.
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A Bouguer gravity anomaly map in Central Japan

By

Gravity research group in Southwest Japan *

Abstract: A database of gravity data covering Southwest Japan was established at Nagoya
University. Present gravity database is characterized by very high quality with an overall accuracy
of 1 mGal, as well as a uniformly distributed dense coverage. By use of this database, a large sized
Bouguer gravity anomaly map in Central Japan was contoured at 0.5 mGal interval with 1:700,000
scale. It delineates very fine gravity structures in Central Japan with a markedly improved quality

compared with other previous ones.

1. Introduction

At the end of 1970’s, the state of gravity data storage in the southwestern part of Japan was
as follows. Geographical Survey Institute (GSI) had been conducting a gravity survey for geodetic
purposes, and the measurements were made mainly on the bench marks and the triangulation points.
GSI’s data offered an important material to obtain a perspective view of gravity profile in the whole
Japanese Islands (GSI, 1985), but for the geophysical purposes, their distributions were too sparse.
A large number of gravity data mainly for the purpose of natural resources developments were stored
by many organizations. New Energy Development Organization issued a gravity anomaly map by
compiling those data (Komazawa et al., 1987). But in geophysical purposes, there lays a problem
that the data are not evenly distributed over the region. Besides this, almost all of those data are
still not open to public use. Publications with numerical information are quite limited. To fill in
this geophysically very wide blank area of gravity data in Southwest Japan, we have been conducting
extensive gravity surveys with respective individual objects. A gravity database has come to be
constructed by collecting respective data at Nagoya University.

In Central Japan, our database has come to have a uniformly distributed dense coverage, except
for locally restricted zones in the Hokuriku and Shin-etsu districts. We constructed a large sized
Bouguer gravity anomaly map in Central Japan (Appended map), ranging from 132° E to 139.5° E
in longitude. It is contoured at 0.5 mGal interval with 1:700,000 scale, and attached to this paper.

* Following 23 organizations participated to the research group; 1) School of Science, Nagoya University ™1, 2) Faculty
of Science, Hokkaido University*2, 3) Geophysics Department, Geological Survey of Japan3, 4) Geological Information
Center, Geological Survey of Japan™4, 5) Geodetic Department, Geographical Survey Institute, 6) Metal Mining Agency
of Japan, 7) Faculty of Science, Kyoto University, 8) Disaster Prevention Research Institute, Kyoto University, 9)
Faculty of Science, Tohoku University, 10) Earthquake Research Institute, the University of Tokyo, 11) Ocean Research
Institute, the University of Tokyo, 12) Hot Spring Research Institute, Kanagawa Prefecture, 13) Faculty of Science,
Ehime University, 14) Faculty of Liberal Arts, Shizuoka University, 15) Faculty of Science, Kochi University, 16) Faculty
of Education, Gifu University, 17) Faculty of Science, Shimane University, 18) Faculty of Science, Hirosaki University, 19)
Mining College, Akita University, 20) Association for the Geological Collaboration in Japan, 21) Meteorological Research
Institute, Japan Meteorological Agency, 22) the Chubu Works of Power Reactor Nuclear Fuel Development Corporation,
and 23) Oyo Corporation. (Representatives: Ryuichi SHICHI™1, Akihiko YAMAMOTO*2, Masao KOMAZAWA*3,
Toshio HIROSHIMA™*3, Yasuaki MURATA™4, and Harufumi NORO™4)

Keywords: gravity database, active fault, Central Japan, Southwest Japan, gravity anomaly, Bouguer anomaly map,
JGSN75
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Fig. 1 Distribution of the total data filed in the gravity database compiled at Nagoya University.
The range enclosed by a box corresponds to the range of Appended map (1:700,000) of
Bouguer gravity anomalies.

Present Bouguer gravity anomaly map with the same title as this article A Bouguer Gravity Anomaly

Map in Central Japan” will be referred to as "new BA Map” or simply " Appended map” hereafter.

2. Data and procedure

The gravity data compiled at Nagoya University amounted up to 77,132 in total with net points.
Their distribution is shown in Fig.1. Detailed descriptions of this database are given in another article
in this volume (Shichi and Yamamoto, 1994). The range of the "new BA Map” is indicated by a box
in Fig.1.

The organizations joined in the database are Nagoya University, Hokkaido University, the Geo-
logical Survey of Japan(GSJ), the Geographical Survey Institute, the Metal Milliné Agency of Japan,
Kyoto University, Tohoku University, the University of Tokyo, the Hot Spring Research Institute
(Kanagawa Prefecture), Ehime University, Shizuoka University, Kochi University, Gifu University,
Shimane University, Hirosaki University, Akita University, the Association for the Geological Collab-
oration in Japan, Japan Meteorological Agency, the Chubu Works of Power Reactor Nuclear Fuel
Development Corporation, and Oyo Corporation. We performed also total revisions on all of those
data to keep a high quality, and achieved an overall accuracy of 1 mGal or better. The revisions
performed are; (1) normalization of the gravity values with an accuracy of 0.2 mGal referring to the

Japan Gravity Standardization Net 1975 (JGSN75) (GSI, 1976), (2) keeping the coordinate accuracy
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by an amount of 0.01 minute of arc for both latitudes and longitudes, (3) keeping the altitude accu-
racy by an amount within a few meters error, and (4) revisions on the method for terrain correction
and related data such as topographical mesh data I{S-110-1 provided by GSI. After performing those
total revisions, we accomplished a unified recalculation on all the data, and the results are filed in the
database. The processing for mapping the Appended map was executed at GSJ.

At the stage deriving Bouguer anomaly values, we adopted following commonly used two constant
values for gravity reductions; normal gravity gradient of -0.3086 mGal/m for Free-air reduction, and
Bouguer density of 2.67 g/cm® for both Bouguer reduction and terrain correction. ‘We examined the
propriety of the Bouguer density adopted. Incorrect adoption of the Bouguer density sometimes yields
unreasonable patterns in the resultant Bouguer anomaly maps. They appear in the form of close
correlation with the topography. Recently, several methods to estimate the optimal Bouguer density
have been developed under various algorithms to minimize the correlation between the distribution of
Bouguer anomaly and the topography (Fukao et al., 1981; Murata, 1993; Nawa et al., 1993).

An example of the examinations is shown in Fig.2 (Shichi et al., 1993) for the case of the Mt.Ontake
area. This area, ranging 35° 15’ -36° 25°N in latitude and 136° 55’-138° 05’E in longitude, is one
of the steepest mountainous area in Japan. Gravity measurements in this area were generally made
at very high altitudes, and there are included not a few data with observation elevations more than
2,000 meters. This examination, therefore, will give most severe condition. Fig.2(a) and Fig.2(b) show
the Bouguer distributions for a Bouguer density of 2.67g/cm® and 2.59 g/cm?®, respectively, where
a density value of 2.59 g/cm® was derived by the method proposed by Fukao et al. (1981) as an
optimal Bouguer density for the area. At a glance in Fig.2, we can recognize very few differences
in the contoured patterns, although there are about 5 mGals of difference in the absolute Bouguer
anomaly value at maximum.

According to the result by Nawa et al. (1993), the optimal surface crustal densities in our mapping
area range generally between 2.5 and 2.8 g/cm®. These values are nearly equivalent to those in Fig.2.
The topography is generally more gently sloped in low altitudes than the area in Fig.2. It may be
concluded, therefore, that an adoption of a constant Bouguer density 2.67 g/cm?® over the whole range

will practically bring about no serious misleading patterns in the resultant gravity anomaly map.

3. Gravity features

As noted in the previous section, our gravity data have very high quality and high precision with
an overall accuracy of 1 mGal or better over the whole range of present database, and the resultant
"new BA Map” shows many outstanding features. We believe, therefore, many discussions on gravity
features so far by many researchers are strengthened by the Appended map. The early gravity studies
(e.g. Yamamoto et al., 1982; Furumoto et al., 1985), for example, showed that, (1) surface loads over
the regions of high topographic reliefs are not necessarily compensated isostatically at depth in the
Central Ranges except the Hida mountains, (2) the negative Bouguer anomaly belt parallel to the Hida
mountains vanishes southwestward in the vicinity of the Atera fault across which there is a marked
difference in regional Bouguer anomaly pattern, and (3) there spreads very strong negative gravity
anomaly zone in and around Lake Biwa. We can reconfirm these facts more clearly and precisely on
the Appended map.

It is strongly noted here that an excellent correlation between known active faults or tectonic
boundaries and the distribution of Bouguer anomalies is remarkable even in very local regions. For

example, the location of the Median Tectonic Line (MTL), the first order active fault in Japan, which
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was defined as a comparatively indistinct boundary in Bouguer maps issued previously, has been much
more clarified by the Appended map with respect to its resolution and linearity. MTL trending NS
at its eastern end is represented by a very narrow belt of Bouguer high anomalies more clearly than
any other maps so far published. The southward extension of this belt is divided into two parts near
Sakuma. One is extending southwestward along MTL, which can be traced through the Kii Peninsula
as far as the Shikoku area, and the other is extending southward and connects to the Akaishi Tectonic
Line, which forms an abrupt change of gravity.

Another outstanding feature of the Appended map is an existence of hidden faults or boundary
structures that might not correspond to any known geological or geophysical structures. Using the
present gravity database, Shichi et al. (1993) found that the locations of the aftershocks of the
1984 Western Nagano Prefecture Earthquake exactly coincide with the steep gradient belt of Bouguer
anomalies, which may be a geologically unknown concealed fault. We can also observe many linear
structures with sharp gravity changes locally in both the Chugoku and the Shikoku areas. Most of
these gravity structures do not correspond to any known active faults or geological boundaries and
they might be considered as concealed faults or tectonic structures.

Other characteristics of the gravity feature than those pointed out above can be seen elsewhere in
the Appended map. The gravity patterns delineated very precisely in the Appended map will bring
valuable information, not only for geophysical fields but also for geological, geodetical and other related
study fields.

4. Conclusion

We have established a gravity database to cover Southwest Japan with very high quality and high
precision. This database made it possible to provide fine gravity structures and to discuss not only
regional structures but also detailed features of gravity anomalies in Southwest Japan. The Appended
Bouguer anomaly map delineates many known active faults or geological boundaries that can be
characterized by a steep Bouguer gradient belts, and shows an extremely close correlation between
these tectonic boundaries and Bouguer anomalies. Also the Appended map shows an important gravity
feature that many gravimetric houndaries, which may not be well correlated with known faults, can be
inferred as geologically or tectonically unknown boundary structures. These facts provide extremely

important constraints on the regional tectonic settings and the seismic hazard evaluation.
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Gravity Anomalies in the northern area of Kanto mountains, central Japan

By

Masao IKoMAZAWA, Yasuaki MURATA, Shin-ichi TAKAKURA,
Yoshiki NivnomivA and Kokichi TANJI

Abstract: The gravimetric survey was carried out at 532 stations in the northern area of Kanto
mountains, the central Honshu island in Japan, with using the LaCoste & Romberg gravimeter(G-
304) between 1984 and 1987. Gravity anomaly maps with several assumed density are compiled
with 13,072 station data, including this exploration data.

Bouguer anomalies of Kanto mountains are characterized by high gravity anomaly area, bor-
dering with steep gravity gradients in the northern part and with gentle gravity gradients in the
southern and southwestern part, which corresponds to the outcrop of Sambagawa group (Sam-
bagawa metamorphic rocks and Mikabu green rocks) and Chichibu group of the northern part,
and suggests existence of high density (2.8~3.0 g/cm®) rock body 3~5 km thick beneath those
groups. Density contrast of surface layers between Sambagawa group and Chichibu group is not
detected by gravimetric density analysis, and those densities are about 2.7 g/cm®, but density of
Neogene granitic rock, included in Shimanto group located in southern region of Chichibu group,

is a little small, about 2.65 g/cm?.
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Fig. 9 Geological map of study area.
1:Sedimentary rocks (Quaternary), 2: Sedimentary rocks (Neogene), 3:Sedimentary rocks (Paleo-
gene), 4:Sedimentary rocks (Cretaceous), 5:Sedimentary rocks {Jurassic-Triassic), 6:Sedimentary
rocks (Paleozoic), 7 : Volcanic rocks, 8 : Plutonic rocks (Felsic), 9 : Plutonic rocks (Mafic), 10 :
Sambagawa metamorphic rocks, 11 : Exotic blocks (Basalt), 12 : Exotic (Limestone), 13 : Exotic
blocks (Chert), 14 : Mikabu green rocks, 15 : Ultramafic rocks.
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43
$ < 35° 5" (south)
3
S stations
E—‘ Ll
w8
Qv
+
B T8
I 27
)
:? 3
1 (o, = 50 g/cm’ )
g
o T T T T T T T T T T T T T T T T T T T T 1
Yo.00 20.00  40.00  §0.00  80.00  100.00  120.00  140.00  160.00  160.08  200.00  220.00
h (m) o'

SB1LE At#& 36° 57 K DB G-H HEBIBAK
Fig. 11 G-H correlation of the southern area of 36° 5 ° N lat.

E%E, HILAFE LR 532 AOF—F K05 ABICR/MEEE (FH,1990) TR S & 2.627g/cm’ &
2o T, AFRHRICHERNIWRERIZESTRBN, BEEZE<HZkdEBbhs. Ll,
B EEMALE I X > T, BROHDEHEE 0.05g/cn’ NNOME THhD 2 QEHBEEX THL
DNFURETATHSD.

Bhaale, BATHCET3HESKERENI AT 5 SEUET (¢=35° 527, A=138° 38" %t
D& U E 10km OHE) OBEIL, 2.651g/cm® &S MICEENHPRXHOER I ANETNE
WZ EMH o, Eie, BRMBEOTEHHHROHEME ODAIR (9=36° 07, A=139° 0" 2l &
L7=3%4% 10km OFE) 1, 2.544g/cm’ E FABIc N, BEREENNIINWIEBH- &

5. T—U—REDORHY

ERERO TN EBEEIMBOERN S 27/’ BEELEZ SN, UTOHE EOMLITIIE
SREFEIREMVND I LT3, MALHE, HEEROBRERICIHEL, BEEOSGOE &



B LH AL IR Ic BT D EARE (BRIEH)

| LAT. ¢ 36 10
LONG.: 138 55
S RANGE:  10.0 KM

A (VARIANCE)
1;

DOPT
s DERR

P

2.702
0.042

20
t

non

T T T T T T i
2. 18 2,30 24, 850 2, 10 2. 90 3. 19

DENSITY

BN EABRBREOSBILBRETOEBENMEE  ¢=36° 10", A=138° 55’ £Hl& LA%EE 10km O
WH; ZHI#HX

Fig. 12 Estimation of density by CVUR method. Radius of analysis is 10 km of the place (¢=36° 10
‘, A=138° 55’ ); belonging to Sambagawa group.
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Fig. 13 Estimation of density by CVUR method. Radius of analysis is 10 km of the place (¢=36° 0
’, A=138° 50 ); belonging to Chichibu group.
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Fig. 14 Wide-area Bouguer anomalies in and around Kanto mountains and brief features (Ko-
mazawa et al.,1992).
Assumed density is 2.5 g/cm® and contour interval is 5 mGal. MTL : Median tectonic line, ITL :
Itoigawa-Shizuoka tectonic line, TTL : Tanakura tectonic line.
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Effective imaging of the gravity data using topographic
and geologic data

By

Yasuaki MURATA and Harufumi NORO

Abstract: In the present paper, an effective mapping method of the gravity data is described.
The Bouguer gravity anomaly maps in combination with topographic shading and geologic coloring
help us to understand the interdependent nature of the relationships of geological phenomena. The
topographic shading on the Bouguer gravity anomaly maps are easy to identify the geographical
location. The colored overlay of the geologic data on the Bouguer gravity anomaly maps makes
it possible to compare the correlation between the distributions of gravity anomaly and geology
directly.

Next, the programs and data for plotting those maps are described. Both the gravity and
geologic data are arranged into digital mesh data format to match the topographic mesh data
format of IKS-110-1 provided by the Geographical Survey Institute. Two standard formats to
print out the figures with some kinds of output devices are shown. The first, the JKM format,
is for the mesh data such as topography, geology, and gravity. The second, the JKG format, is
used to draw the maps and bird’s eye views. The programs used in the present procedure can be

applied to express any kinds of other earth science data in digital mesh data format.

E F

ERE T, TP, BEHTF— 5 2HBCHBRORREGETRRAT 5 LOPRIIONTERS. B
HRBIHEREERRDIEICLD, KB EEARYOBRIBIRICITS IR OBRATTREIC
BrE&, gk, BNRYEHEF Y EHETRATAILICLD, ENRKOERCHBEINTNS
HWEAEETEDS, HBPHEDT -y 2AVEENT— 5 ORERERRIL, HIRRZOEIENIR
REIDTENHSMITAED .

Kiz, BENF—5 ORERRRETRICT S LDICBERT—2 EHRLITOY S ARDWTEH
T3, BEAPHEOT—5R, BLMBEROMET—4 (KS-110-1) WA AL Ay ok
TEEIND., ZOAyaF—9ERETHEDITIKM ENnS> 73 —7y hEMRLE. Xk,
RicBLT, 7075 AQKREERIILT, < OHAMBAOHAICHET B, BEF—F
ORWT+—Ty b JKG ZMRLE. FRETRRSNSTOY 541, BN, i, #RF—5 U
AT, Ay valtkos TRRTESHMRAET— 5 —BRICEATHENTES.

*REEE s —
Keywords: gravity anomaly, topographical shading, digital geologic map, mapping method, stereo view, mesh data,
JIKM format, JIKG format.
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BRBZCBWTRT -V 2EETHRATERVIENSL, Rtk TEHTBIEMNFERKE
HTHD. LEN-T, HEUWMKIRLTF—SOFOEREBABRRERATINVHEELRS. L
DLRNS, BAF—FIOWTRE, BEF-IholiBORBEEROBRVENR¥EZI> Y —
HRTEBTDIENBVONBERTHS. a2y —NOKRFR, MOEVWBFROMEEERICHARNS
ZEE, ACI—DBRENPSEOEENNOIDBIETHZH, ThU LIy —RME<AN
S5hTn30i, WA -BRREZSENSTHSS. LML, I —HiZ, HMBHEORNMCEE
WRREBOBEMEZRASZNELNOT, BRAVNEWEEPLEVWREOR TR, 7T —IKLEFNHR
MEN, R, I -—OROMANELMo N, BRIETRENBBOES D> THS—ORMNE
BUHATEBXSICR>TEL.

2. HNHE - #H O B{R

BEARER, HROEEBEORERICERTS. bLKRATERICEENGNE, EHREICLE
EERoTEDRS., LhL, BUERELEVWERENELTOWIERTLRCI I ICENREICHE
ENBbNB. LkdoT, BEARBICHEND - T, HEENHRENTTHE, HEIckD%E
BOPHEORNWIZ I DEELRONEHETE I EMNTERN,

BAHF—F T, TORN - BRICHBREBETHHILRLEZATHIN, BARET—F%2H
ETHEBREIIBNWTD, ENEREHMBOMBRRKELABMELS. BEHOMEMICIMEORENRS
¥h, BAOBKREZ20OTHREOEEZ2MIET A ENVETHS. CORECRERZEOEE:
EXBRENRDD, TOBENEBROBELBES>TWSE, BBICHMBLERINENIREIIE->TL
5. AL, EROEHREREERTIBSCR, ES5LTHELRBEOIHFENSENTLE
S5OT, HHMBIHFEEZSDOED LMMRTARA—RICA> TLES., —BHNIC, RROMBERBEE
ELT267g/cm®ENSEREAINTLS. LhL, KLBRTIE, ZOMIIHESHCETESEE
EIRDDOTHBORENRD ENH S,

1B, FaliESSET B 200km X 200km DHUSKDOES, Hi, HBO&T—FERLT
W3, FRALETF—FIEDVTH, BLETHELLRRS. F1IRERSE, FEEBETRENREN
i, HREOEENBR TWDIENGND. iz, HEETRELLOLEIZEZ THINRERA
DORBVELLY, BHROBRERZ2ENEETNE—ERATHY, MOBPHFTL, FEFPAEa, W
ROMESENS, ECTHENEHARNG. 20—y THEHEZERTHHEICHE, HROLS
RRYREREZR RIS EMNELVOT, MHEREMEFOBROBRABRBEERS.

3. MEEREHOHR

3.1 BEARWELHMEORHE

B2l AS—TRELCEAREHICHBRELZELEDOTHD. IF7—TRETILRZE-
T, BT EOENREORENK< 25, FAE, ENERERRFEMNBRONEL, BEHRE
OHRWBRIZR>TVD. BEREER - FE¥E - LH¥ER, BN - BEAREHBICREHTHSHRI N
HEARET, TOHRTOLHREFLHOEHRMBOAREN. 0T, HERZIBHESOLDORE %
RELTWS., BBIUELT, 5 RZBREROICY—BEHAE, HE2HEICINENIRAE
AN—FTBHZENTES.

3.2 EARWEIHEORS
HARRIR, 7TAVAY L —OHBREPT L — FOUBRLOREEOREIEHREO ML Y KRS
HEENTOT, BB BT 2 H8ICLRRICES. B3R, BENRE»SKRNZENEZKRD
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Fig. 1

BN T -5 OEKILERBE (HH - BE2)

RELHFELDERT — 5 DERBEH

(a) HAR (HPRIZERY, RECLHAIMANKEZRT) (b) MER GRS, KEALYE ©
U REHRA, BREEREZLNTIURT) (o) BBRER  (d)BREMER ((b) B (c) M2
Hhkbo)

An example of the expression methods of the earth science data in the vicinity of the
Akaishi mountains area, central Japan.

(a)Bouguer gravity anomaly map (Shichi and Yamamoto, 1994), (b)geologic map (Geol. Surv.
Japan, 1992b), (¢)topographic shading relief map, and (d)geologic map with topographic shading
relief.
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EHF— 5 0EBIERBRE (HH - FE)

BOWEREBENKOBHKO EIZ, #HEREHVWZLOTH3. RECAIDZLREE D RS KD,
BENMNSEHEEIESSO Ly 7 ARE> T, BEENRENRAREL Lo TR I LN, *
e, BEEHOESNAREIR, BEAEMHBIZEKL TWS.
HEROLSKEHROZENTF—FICHOT—F 2ERD DR, BRRICTSEDTEXNLET
H5.

3.3 AFLFHROHME

AFUAROENZ, HBICRITEEZMAT, JOWREXRRTBZIETHS. LickoT, HOH
BEBRALOGHAD ECBWAELIBRRBHTRAF L AHROPEEIHR . Thid, —KRTRBEEH
CRABDHEN, 2HRERTAFVARTZZEICED, FTEARZBERTVES SV EDDIFERMNE
EHBISCLASMNHENDS. AFLABRTIE, BROBhOMORREOES 2, 2 KON
ENCHNSI DI, 1BRTR2IVDHIRBICHBIERIZLINTEZNRELHS.

WHF—FIIERE RS> EAERELT—IROT, BLL> THRETHZEREANWTVSN, 257
VAROBRITER > TEBRTHILEBLWL. AFLFHORTERL> THBETBF—FELTH
LTWwa0il, EAF—FDLI5RBEEL TWETF—FPHBET -5 THS.

AH (1990) 1, EAF—Y OHMBHIECANIBREBEENEBOBELRZ- TS L, AR
EEREN, BO5LTRABBZIIEEFALT, EARENOBSHEIASHDHMBRBEEZHEE
THOHBEERRELE. B4NE, ZOHFEERAL TR AMMME DMK B EES 1 (Murata,1993)
b, EREEZMIAHEREERLZLOTHS. ZOMIF, RFEREET TR 2 KOMERIC
RA2M, AFVARETDHIERE- T, HBEBHEEOK/ANRMMEE-> TREMTL 5. FHIK
FEHTL 2B VHBEXBEENKENVETHS. BEHF—FE2AVTHREIh I HIBREEEL,
HARERLIDOERE, HENEIERTZIENTES. ZORMNS, HMBRHZEEER, F&FLILEO
ABRFRTEHODN TSR TROEL, kIE, BIE, ERE - ZRE, BFhWEOMEICH< - T
VBBRTFNREL NS,

4. F—HOEHET+—Tv b
ZZTR, AHETHERALEF—FIZOVT, FORELF—FORERDVTHRRS.

4.1 BEHF—¥

HELEOEARET—FIT, BE, B, EENSAINET I, EAREESENARTIR
T—FTHD. @E, BATF-INSHTHREERRITIRCE, KT SHBORBERDERL
REAREHEERAVS. HIBAEOLDOEREBERIBTICL - TR BENHZ0OT, FUTFI
DORT—FRBHOBRICHIERCEERT—FTH 5.

LaL, —BCRT—YRF—Y0XEIRMMA N, F—YORBENICE> TEEHTLEDIC
H, Ay aBROENBEI L. M - 1LE (1994) OEHF— S 2WREL = CD-ROM(FE - &
H1,1994) 12¥E, A7 54 UHRICX- THEShAEEARERMARDSNTEY, ZoF—&2A0nh
i, EROHE - BROAy Va7 4%, ART Y 2ERTHIENTES. ZITR, MoF—
FEFETREATIEDITEREDLEDZF—FLEBEIHIMBENDDZOT, ANETF—FOHFTERD
EETHIENBLWHIET—YIEADET, BEAF—F¥DAyaTF—FEERLIE.

4.2 MWwFT—%

B, HASEZAN-LTWIBLEHLMET — 413, ELmBERMEREL CELEERFROER
WTF—F 774N (KS-110-1) THD. TDZ7 ANV 2A 5F400 L BRI S, EREEEESTN
11.25 %, MHEEHF 7.5 DMBTHRAMD, A— MIEETRELLLOTHS. ORI, HiEL
T 280m, FEIL230m &35/, TOPEE LS T250m Ay a2 LRI EDHHS.



#oH OHOE RO E (B2s0H)

EEEEFHRIIEROBZHN—L, EROKEICOVNTIE, HtEEFBREFASORBEEZHFDOAY
YaF-ARBEEOETAAMENT WAL, LML, BABITEBAE, HEBA SRS BEO
WMEE—EIRLEED NARMNBBRITEZEI3MEB . XEOHBEAKFHRYBST—& 1>
¥ — (NGDC) DHE A v a5 —F (£,1990) i, —, 2HFOER - KEZRBLTHDH, MK
A5 4y (M 9km) M.

CTEMEI, BFEFBICDNTH LI KS-110-1 SEUMBOKEAY a7 7 VEERLE.
MAULEF—#1E, 200m & 500m MROKEREKEL LB ELRETFKBRBOKEERT7 7 ANV TH
D, KERNBZES T, ETOPOS OF —4 %fio7-. KFEHHR T 7 (V& ETOPOS 2R LES
PHLRTF—HIT, KS-110-1 EAALA—XRERTBESRAT 51 dim%2 Y Tk, KS-110-1 T
REROWRE S OKEERD .

4.3 HWETFT—%

WMEF—% LTI, BRMERMRTO 100550 1 BARHKEK (HIMAER,1992a) 2 H#EbL &
F—F 2P L CD-ROM (MM ERT,1992b), BXU 0 A0 1 EHAEROKE 7 7 NV HEEL
LEZAN-LTVS. Zh50T77 A IVRRVICBRATEBALISNRTVSY, BT -5 LBERTX
BE5biiEAyyaF—5OLFRNBENENOT, 1005450 | HEAMKREET 7 A VEEHT—
FERU LSBT —F (KS-110-1) KEHETH 250m MIBO Ay a2 F—FRERL TS, Ay
2aF—HERYIDF—IOENEELORRIZOWTH, HEIEM» (1990) KFL<BRREATVS

4.4 JKM7#—<v k
CRETBRTELF—FRTRTAy Y2 (F Uy R) F—5THBH, COESRF—F LAY
BRHBOT+—Ty bk (JKM) %, B1RCRTEISCEHLE. B1RTH, EAMELTEREYO
W —% 2R LI, RGB % 256 MO 7L 5 — %R 2BEI0H, F—& %% RGB & 3 ¢
DT, # 9K XK RRRGGGBBB Ok 5 kKRET 5. LAaL, 1005 —F % 9iio®lK (BX1
DDAR—R) CEETBE, 771 MYA ANERCKESBo>TUEIRANBZDT, T4 AVE
BEHHTHEDIC, RGB 28 1N NTERETBNAFU—F T a v bARLE.

5. Foysh

BePHREITVWREEZREZTSH DI, HELOBEEORMNKEERS. TOFRTHHMBRAED
BE, WM, RN, FEEN BENO 4EBEREANINTHS. ZhooRE2, BRIEOHERRE
BOERLRYVOOBBZIT—IATF—a »EFLELE UNIXBRET, ERTEVATAZMRELE
(HH-¥52,1991). ZOYAFATHE, £FENRHEHREL TELEMEESR, HRAMET 71V, KEFE
I 7 A NEEF—IR-ZEL TS, FLT, ZOF-FR—ZAEHENICFAT B DI, kD
EoRBEERO—HEOTOVSAZRARLE. (1) F—¥R—22FNR T aNT baBRICH
KL, EROEFERKETET—F X—ZARIE (2) BEREPMO I AT LLEDT—IRBETH LD,
ZVw RF— 2B T ZEHRBE (3) K, BEK, SHEAN, BBRRZ2HATHE LB, BER
EQBMETSERBAE (4) RORARISCTRRTZHAFNA RICHAT 2 A

INS5OWER UNIXO T4 Ny —aX 2 ROERT, Thbs, ME-EHR-ER-HI 0S5
Wiz, TNTROUBIIHET LI ROBETHETTS. EHOBEE>, EBRNOBROMES
DEENSA—FE, AR ROT7—Fa A RELTHEET 3.

ORI AFALATE, F—IRR, RXER, X571 REOARKEDET, XUqs Y RIURL—
Y—E—ALTY 5, [PREHENTEDZIRIMAZUTNTY >, £, TVAS—ORBEMNATHE
RNV IACHAFIKHATIZENTES.

TR, TOVAFLAOWRT, BEHOXS RiRYET—& %, HEROL S RF—FOHAICX



BHF— 5 OEGIEEEE (HH - B2)

IR Av2aF—FERRBRTIEDOIKM 74—3yv + SEEOEIL—FHOF— S RIHAT
HY, TRTRTS > TBEVERYS.

Table 1 JKM format to describe mesh data. The length and number of items in a line is unlimited.
The separator of the items is one space or tab-space.

EE FHH e

1 aA b+ XFHTCRIDO—ITDOH

2 x HRID Ay 2% 24

3 y FRAD Ay ol "

4 FR (ETF) O x EE il

5 FEA(ET) 0y BE 5

6 x HADAy > a0MBE "

7 yHADAy a0l

8 REREETTE "

9 55 OEME "

10 F—YORKM "

11 F—4 FHET, BEEEIAYVA20ETHS EAEEL., —BLIZRLED
—DHICBHT 5.

EmAH

Mesh—data made by g_db ( topography )

495 861 464996.25 434400.00 22.500 15.000 9999.99 0.00 1760.00
9999.99 9999.99 9999.99 9999.99 9999.99 9999.99 9999.99 9999.99 9999.99 9999.99
9999.99 9999.99 9999.99 9999.99 9999.99 40.00 30.00 17.00 30.00 29.00

60.00 130.00 70.00 69.00 140,00 140.00 90.00 75.00 90.00 140.00

150.00 68.00 63.00 140.00 240.00 200.00 230.00 240.00 240.00 230.00

260.00 250.00 250.00 240.00 290.00 350.00 300.00 230.00 240.00 240.00

|

ERATEIAY aF—-FOUB/OTSAIZDNTRRS.

5.1 AwiaF—F0uBI07I 5

BRI, FIELTEANEERTI-D0UBORNERLEDOTHS. EROEDHOEELT—F
13, #¥ 7 741 JV (HELmesh), #B 22— K77 1)V (GEO.mesh), HRHBEE Y 7 1)V (RHO.mesh)
DIMETHS. UTFREALEITRERETS. YRR UNIXEXTHD, a7 R
DRISRENIE T 7 A NVDET—F2HBRAD, > OBIERENIL T 7 A NEREBITS. T,
ZOMOAR Y EMERDATY RAF—FEZITETEEH%T 5.

(1) £9, #H77 A5 gshd TOY T AR E>TEAY Y2 HOBEB AN 0N S5 255 X TOMT
HEENS.
g-shd -135 55 < HEL.mesh > HEI-SHD.mesh

AR ROBED 2 DOEFR, RETAHAHBEOLH M ERATHS.



wOm oM & O W & (3280 8)

" 7 71 )b (JKM) WHEI— R 774 (JKM)
g_shd g_color
BE 7 7 (JKM) HEE T 71 (JKM)
[ g_lgb J
HBREBHEE Y 7 )V (JKM) REMERLT 7 1)) (JKM)
l birdP

7oy b7 74 (JKG)

fujicg

4 A= 7 74 )L (FUJICG)

Bl BAMORBMMEZERTIBEOTOYSADORN #yrARF—¥ XART—5 0%
MEXRBL, KACHRLAIRY Rtk TEOERMKTINS,

Fig. 5 The flow chart for mapping the bird’s eye view figures shown in Fig. 4. The boxes show
the data. The arrows indicate the data conversion flow processed through the commands
attached to them.

(2) =%, #HEIA—RI77 A NVIBEBEI— RIKED Y TSN RGB {# (geod.col IZHM) ICEH E
nhs.

g-color geo3.col < GEQ.mesh > GEO-RGB.mesh
(3) EORGBHIZEDAY Vo DHDEZHMITIBETHI&LICE- T, REMAEOHBET 7 1IN
R 3.
cat GEO-RGB.mesh HEI-SHD.mesh | g_cal "*' > GEO-SHD.mesh
cat’ AV X RIBWICWEL L7 7 TV EER L THAT 3.
(4) RIZRA (rx) EFHAL (12) ZREL T, RERZHRTR~RS JKG 74— v N THITS.
birdP -f RHO.mesh -cf GEO-SHD.mesh -rx 95 -rz -90 > JKG.plot

AFUARTAOHER, R2AEZDPLTSEEIVOT, H4HTE, EHFORTRAZ 108
TH5LTH 3.



BEh7— 5 oEAEREE (A - H&)

(5) IKG F—%X, 7INVh5—DRBENTEB FUILCGA A—TJ T 7 NVICERINS, HEKIT
B 1,280, #EHM 1,024 &7 5.

fujicg -x 1280 -y 1024 < JKG.plot > FUJI-CG.image

FUILCG A A—T 774N, BERDO RGB A 1NA R DOERBICERLETOBMEZ 7 71V
THY, NVICOEEPHAT—HRANAZUT NI I KHAT B LN TES.

OS5 hERBRSEBECSETEIEICE-T, AATHEET AN EEAREERT 71
KEETDZ ESRMBICITI ENTES,

5.2 JKG7x—<w b

ChETRKRTELE/OYITAR, TXRTORE IJIKG ERERT7+—<y FCHAT S, HEMERT
BRiE, —MOHBEMIIONT, ZOJKG 74— v hERWEFRMIC XD HR (BEFIEN,1992;
B HEIE5,1992; Ishihara,1994) Z2fT> T3, RIEZETD JKG 74— v FDODWTHHAT 3.

RAeMEEERTIHIE, HECHENSOLANICEBRRETEDTH, EXNICR, 8, BEX
FIAMTEDDOMNE W, HBMTPREMTE, ROV VUo7 TR TERVWRZ] Y
BEHicid, HAEBIECEY 7MY 72BRBLATNERS 20N, &, &, ', XFoEE/NS—
VEERTAETO, REREROGN Y PTHEEOREXZETILICTHIE, TORENESIC
5.

JKG 74—<w bid, B2RIRTIAT I RASHER IO, K, HKK, FR&EM RBEKEER
eI EMAETHS. Cho5OR%E JKG 74—<y hTHATZ /0 S hEdkic, BEHEEEL
720, IKG74+—< Y REBTFA AT VARANI /BB Oy Y EICHATEI SO/ S LBRRELE.

IDT74—Ty bTR, F—HYOERENEILTIEDIC, EHO 1 XFTIAIYROHEBEZRLT
W5, TOBIZ, FATIRIEBERNRTA—FNR, EAL—F (AR—IEERYT) TRYSH
THEL. JKG 74— w MCREA—TJEVSBERREL, 1207710 (EFEET N HEO
TPV CLBROMEERTE KRS,

EBERICOWTIE, TEARTREERZTRD ZEMNEVEHIT, EXNICH (HE, L&) H30niE
RREZEEEZHRLUEBOA—M (xy) ZBALTWS. 2L, BEREBRZ ENBERZVWEST,
HEBOEBELREZAWTHRMOERIRITS ZENTES. Tk, XFBXEI—H—0OKRESE, 5420
BB, ABNY - OEIOREME, EBRNICEETIEDIIRA T (17210 0F) ELE.

EOMICKE, BMEBEIKG 74—y bTERELEMAEZRT. SHDHMENS O JKG 74—
Ty hEAWTRBTSZENTES.

6. B b D

AZH T, CD-ROMIZ&>TRABEhLELATFT—F LB T—%, BIAUBELTHEFHETABEINT
WBHET—F 2HAWVEERMERBICOWTHE ETo .

N5—CRE, BN, AFLARE2E->TF— ¥ 2RETIEKEEER, HLLAEPARZ
BABEVIRXOENZEINE, BRZF 7y RT3 &R TEY, F—Y0FEHEEX
BIEDIMHBARTARIZODTHS.

Fie, AHEOERICPBENT—FOLENDS. F—FORERMLUTHBAN TS > ENOZEH
T, FAUTFNOEF—FTRALLED, BF—FLLTORNREOT 72, #HERAROT D5
NF—FELTRAREIND I &k, HBRYBEIC Lo TRERQEKER > TS, MICAR ENEET
DEHNRERTCREENIBEBRLOTERNY, BEARET—INKET—FELLTRABAENZI LT
EoT, TNETRRTELLILERILEIOESA, HTHEORITPLIA A ROHEFOLE OB
EMATARICIES. B, ARETHEALZ CD-ROMBROBEHEERT—F X, HHEAEROMIC, 4



B OE W OE R &

W2&k

(3 280 B)

JKG 74—y bOIaT> R—K&E

Table 2 Plot commands of the JKG graphic format.

a < v R

) 23

A <zmin ymin zmaz ymaz>

Area. (EREBDET (zmin ymin) & H L (zmaz ymaz) O
BERET S, ERGS (NLF) OMETILTEET 5.

W <zmin ymin zmaezr ymaez>

Window. Z Yy VI J/HEET [zmin ymin] &HE
lzmaz ymaz] TEBENBEHHITRET 5.

R ReleaseWindow. 77 1) w ¥ > ¥ E MR T 5.

S <s>{bhc} StringSet. XFOMP [s:¥ X, bAAE (—1=F. 0=,
1=4), hETFME (-1=TF. 0=rR, 1=1L). c:fs] ZHEET
Be

M <n> {s c} MarkerSet. JL > b « ¥—H— [n:O— REFEE, s:KEZX, c:ff]

ERET S,

L <w> {p s c}

LineSet. 1L > b » 40> (w8, p:16 ¥y FOBKTER
ENBNY—2 (BEY bO 0 BEAM, 1 ITEREERT). s
NRI—>D1BHOEE. of] 28ET 5.

F <n> {c} FaceSet. L > b + 7z —X [n:dlifl. c:@] 2RET 5.

s <char| > symbol. XF5| [char¥ITETHES] EhHL > b - R 12 bOAL
BICHE T3,

p pointmarker. AL b BA D RIHL b - v—h—%HE
T %,

m <z y> move. T,y OB HL b - K1 hEBEIT S,

1 <z y> line. AL b RS ME 2,y ZRIBOEZHETS,. L
b RAVMI 2,y KBBTS,

d draw. L 2 b « NAZHET 5.

n newpath, RY I OEBEMMAT 5. BU TUREITHES m X
1S TEET S,

f fill. RVI>OEEEKTL, AL b Tz—ATRVILD
HRRER D OLT,

# <charl > comment. I X >k, MITETEY.

% <char| >

(B&) <> ARBANSA—FT. {} AIEBTMHEIZNAS A5 THD, i, | BKT (CR) L TEHEKT S,



HAF— 5 OEBEEBRE (HH - HS)

$11. BMEEEATHAZHL,

A 0.0 0.0 1.0 1.0 {ERFEEEEET S,

L 0567 -1 13  HALZb« S4B 02 mm, £, H5—3 LT3,
m 0.0 0.0 ALk RA D EBET S,

1 0.0 1.0 W EHET 5,

1 1.0 1.0 "

1 1.0 0.0 ”

1 0.0 0.0 "

d BV AR ERT B,

§l2. ZABTRODET (RIEBEHIZL),

A 1.0 1.0 2.0 2.0 {EEEREEETS,

F 01 Hif - BEIBET 5,

n ZAMOEHELMBAT .

m 1.0 1.0 EA 1 o,

1 1.5 2.0 TH&A 2 OEE,

1 2.0 1.0 THA 3 DfssE,

1 1.0 1.0 [EA 1 OfEE.

f ZABERDDRT,

#3. ZAETERLDET (HHHHEL).

A 1.0 1.0 2.0 2.0 ({EREZEEETS.

F 0 2 HikL EEEIBET S,

n ZAHOERLMBET 5,

m 1.0 1.0 R 1 OE.

1 1.5 2.0 A 2 2EBEL, MORBEHET .
1 20 1.0 THm 3 2BEL, MOREEHET 5,
1 1.0 1.0 BREEH#ET S,

f ZARERDORT,

d HL 2 IRAEERT 5.

B6HE JKG 74—y bOMMIERE
Fig. 6 Examples of use of the JKG format.

BR¥, ke, SREEFER, FBAE (EEHR, BERRA), #EAE FEIRFEHRTR
BT, BONKEWIEMIRR, MRIRRREIAR, BREAY, RAKXE, BRKXZE, MZEHEHER, B8
K&, FALAZE, BARIKYE, KEKXY, [ETISNRD, BHFEREMREERETHRERE, SAMH
BEHRESHOBET—F LI THERENE, &7 FORMICDODVTE, FBEHIH (KA - 11F,1994)
EZBREINLN.
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FREEEDBRLBID, LHBRFOENM—HECRBFEROUBICARRCEAZREELL.
CRELTBHMOBEZEL T

X H

B MER (1992a) 100 7450 1 BAMEEE 3 K.

(1992b) 100 T4 @ 1 A K 3 kK, CD-ROM k. HERF%F— % X—Z CD-ROM ¥

J—X, CDGSJ92010.

FIR®— (1989) NV I THIBERBETS. H#HE -2 — X, no.414, p.6-8

Ishihara,T. (1994) Magnetic anomaly map of East Asia. Miscellaneous maps series, n0.32, scale
1:4,000,000, Geol. Surv. Japan.

ARF E-MEEA (1984) HLWHRKES (BE) oRs. E-HEBRE, 5 60 £, p.36-39.

WEHE - KARER - Fi®  IE (1992) BHFEORSKM. #HBEEKEHEE, no.23, scale 1:2,000,000, i %
.

EIRFHE (1986) AMNPTREHUBICKI2EBESHEHG S REEBRER. HH 59 - 60 FEY > v A1
DEHEMRAMRREPHREGE E LM EFENEEERICBET 585 |, p.79-110.
(1988) MERAMIC X DEREE G -FHEHSERIMER. BT =1 — X, n0.410, p.1-4.

FHEEE (1990) ABICBUMLHEIC X BT —Y—BEOHE. M, vol.43, p.327-339.

- B EES - KEFHENE (1990) MEET —& X—-ZXOBRK LK. HEMHEE, vol.99, p.570-577.

(1991) 2HFHMBT—FDI I T v JHAL AT LAORSR. B 2 BB & FHH
HELWIETHE, p.59-60.

Murata,Y. (1993) Estimation of optimum average surficial density: an objective Bayesian approach.
Jour. Geophys. Res., vol.98, no.B7, p.12097-12109.

BFEEX - FHEE— (1994) ERHFOCEAT Y LBARENR, BIUEHF-IRHTOT L0
CD-ROM #Esk. H#AE %, n0.280, p.77-91.

EHHE— - IWEHE (1994) BHEEXCBTIENT—IN—-2OBE. ML, no.280, p.1-28.

BGIES - U0 & - EFEMEE - HEFEE - TAKR - BRBEX (1992) HEHMAERE. SRHEKN,
no.31-1, scale 1:500,000, 3158 FEFr.

B (1990) T4 PFINTA Y — (BEMBEME) OHR. M, vol.99, p.587-593.
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CD-ROM of the gravitational data and the Bouguer anomaly map
of Southwest Japan and gravity analyzing programs

By

Harufumi NORO and Ryuichi SHICHI

Abstract: This report explains (1) outline of ISO 9660 standard for CD-ROM, (2) functions of
the CD-ROM writing system which we have introduced and (3) CD-ROM of the gravitational

data and the Bouguer anomaly map of the southwestern Japan and gravity analyzing programs.

B F

Z O TR, (1) CD-ROM 2BI¥ % ISO 9660 i DT, (2) SEMAL K CD-ROM F&
RBYATLAOHHE, 3) BHAZORNF-FELEHEYN, BLUBRBHTF—IMFTE OS5 L0
CD-ROM fEEE, IZDWTHET 5.

. ¥ U ®

BAF—yPBENRENT IR EORADDITI, F—FEEEOEN (KLZRE, B—EREHE
MEOERARE, LT, HEHEEOREMERE) 2REIT3LDIZ, Fy RIE—FHE, RERFA
BEAsttanEE LW, Tk, BEHWREROT—FIE 100 AHNA RULOKERDDOIRDED, TH
MEMTELBEICAERT, MITROBVWOMELZLRZDONEETNS. BEOREEHLTH
HEL TR, BE, ABMKT« A7, BREXF+ A2, DAT(Digital Audio Tape), 8mm EFFF—
7, CD-ROM #& 3.

KBRT4 AV, BRATRTHIED, N— RFA ATOEEELTERTHS. Lirl, AER
F4 AT OBRITHEEVSFURMN, Hic, FEEORE, LRk, BEHREZORMSRRERERD
3B, FTIEAICHETIEREVEN. BEMEBNERELZ BT IRMARRBFRITSS.

BREXF 4 A2, 300mm BAMOBOTHE 1.3 FHNA b, 130mm BN HOTHE 300
AANA FOBEREF->TWS., KEEPORMBRETE G0EHU L) 2T L, BREBTRENEFON
ROEENRKERRIENS, F—FORFIHEL TS, Lhl, BENEBROEMERLZD, F—¥
RARCHES OIREETHS.

DAT(Digital Audio Tape) X, F—F 4 FHEy bF—TIXDAE Y1 X T, ERIZ LIFINA
FTHB. NB - ABR - BREENWIAT, HOREBEECEANICESTWS. LML, SRR X

T REMEFMRRE LS —, " AEBAYREEMRIERAUBMR Y >y —

Keywords: CD-ROM, Bouguer anomaly map, gravity database, Southwest Japan, gravity analyzing program
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DF—SWROTREN, BEARVICI 25 LEEMNEELNBHEEVSRTFEOEINS, T—
FO—RNARFICAND, LEXBRETHAS.

DAT b iz, 8mm EFFF—T2RBEEEICANZ SO (Ffhe EXABYTE) T, EBMS
FHANA MU LEDHY, KEBRDDEMTHS. LnL, DAT LERRK, ARBEBICXS5F— Y BEOH
HEME, HMFEIMDICL DL EENNEELNLEEWIRFHOEINS, IhbF—FO—FK
BRECHND, EEXDBRETHSS.

CD-ROM %, BEHEAMXT 4 A7 THD, 120mm BO/NLFT 4 A 7T, 600 AHNA MEWERZE
FoTnd. FRAMNFAMRE, EHRETE, MTERE W5 BENSSD. 51, ISOKKEBE
ﬁﬁfm:btfﬁak CD-ROM i, X—=VFNaAEa—Sh57—SAF—ar, HBBINVREAA >
TUV—LIC WD ETERMENREND LD, T—YOREOHLLT, T—FORM - TRAICHE
nTns. ’

TVARBIZE D KBEMINZHNERD CD-ROM BiStiz, WORM(Write Once Read Many)
F4 A7 EbLIENS, 1KTDOF—y0FERAHEBIRLD CD-ROM b, F—FEEOBRBT
H CD-ROM 2fETH T &M TED. FZXAAZEBENEMET, ABIKT 1 XV PBRENXT + AV
BRT, F—4HZRABRZDFHMIDZ20M, RATH2M, LEBECHEUTHEHBCARERTRERIC
Bh5Z E0FfRIEBKREN.

HETRREZEEOFT, Fy RO —NRUHET, kERFEREEX, CD-ROMEFTHS. L
Mo T, EAF— Y ELEHRERT ¥ 2EA T35, CD-ROMAERTRIBETH D EHHTE
5. £TT, §H, CD-ROM(WORM 54 X7 ) BEZRAB VAT AL BAL, F—IOBERALITHT
2 ERIRo/. TOWX T, £9, CD-ROM & CD-ROM HERAB AT ARDWTHEHAL,
RNWT, HKEBOFT—5 % CD-ROM CEHZRAAERERE, EHF—HX—Z CD-ROM ORRIZDONT
WETD.

2B, TOBETINZEENRHERBLICIONT, FORZEKICBLTD, FEHLHEMERI, £
NoEHEHZVRHERTIHOTIEHARL,

2. CD-ROM Dfttk

2.1 CD-ROM 0#EH#

CD-ROM id, F—F 4 FM CD &FUHE4h%E, HEROABEBEFELTBEBALLDOTHS. £
oA, BIFICRT LI, BE 1.2mm ORI H—RFx—bOARIC, ¥y bEEENRS, ¥ 0.50m
& 0.9um - 3.3um D/NEBANTHE, HLMSAIAMN> TS ERICERTF NI ZOLI—FT 4 >~
TL7ebDTH5. 5Oy FE, Lopm THS. BRI, REE—ELBI b3,

CD(CD-ROM bR U) izid, E&EA 12cm(5.25 inch) DD &, 8cm(3.5 inch) DHDAEHS. 12emCD
i, SEEN1.4m /secDbBDE 1.2m /sec DbONH Y, FRENOBRKEERFMEIL, 634, 74
STH5. 238, CDKMTAIRHFLOMMICID, RERMEILS 228X 2T EAMRKRRW. B,
FEEFFRIA 794 59 B D WORM T4 A7 3 H 5, ARBHINDIHRBEO CDOLER 742 TH 3.
8emCD OB KEEEFFMIL, 185 TH 3.

CD-ROM Lizh 25575 OB H UK, lum BEIK- &, BHERIRTS 4mW O L —H—TIHH
MTHBIRI. TOEDIC, EBRHKAR (12cm ® CD-ROM T 600 AHNA R§§), HMRXFTME, &
HIREFEIRE (KE 40 BE, WEES0% TT7072WL 80 ERREXIND), FEMBEAHLOLEDEDEL
BmAHUICEBEEITL, B LR TRBEERENR, SOFENHS.

LiTii~jz CD-ROM O#ERMMER, Vo—&T74 Uy TARBELEDOT, by KTy Z 8K
E&END. o, YHEHABEO LIC, HEHABEEEES L TO CD-ROM OHPENT +—< v b
MHEIh fTo-7y /8K Lkidhs,

- A—F4 4R CD, HEHA CD-ROM &b, F—FiE, 1£DT L IH> TREEINTHS. £C



HHF—4% D CD-ROM & (B2 - &4

W1IE CD O
Fig. 1 Physical structure of CD.

#/1% CDBEUCD-ROM 0EHAHTOH
Table 1 Addressing of CD and CD-ROM.

yE7oy /788 2 B Jovs

0 0 0 0

1 6 0 1

2 0 0 2
269998 59 59 73
269999 59 59 74

T, CD,CD-ROM &b, TRTOF—Fid, 1 DM 5 @H2HB /Oy 7 TEEIh, By Y
DBMIZ, B TOvIBEOMS T END 3DDONTA—FTHREINS, B TOMHES
1 RITRT.

CD-ROM D 1 D0OHBE SOy 7 ORI 204881 b, TR TETLIHTHS. LEMNoT, M
W, ICRFHEZG3DETHE, 24T 2048 x 75 x 60 x 63 = 580,608,000 /N1 FEERTEBH I LT
5. BFEL, REO2HMBEDAVENIZE->TVE0OT, EBCRERTESRIT, 2048 x T5x 2=
307,200 /N b (300 Fn/XA k) iz, 580,300,800 /N1 KR THB. /2B, 74 4 CD-ROM TH,
2048 x 75 x 60 x 74 — 2048 x 75 x 2 = 681,676,800 /N1 kA%, =72, 8cmCD-ROM TiX, ie&FrRIAS
18 B/ DT, 165,580,800 /N hEHETEZ S, i

CD-ROM 0¥ 70w 7 & 2048 )N X, CDO#BE T Oy 7K 235281 Rk D, 304 )31 b2V
B, FOME, BoRICERTESK, EHI2NA FNORBESR, TOEED, 4B -yE IOy
BE - 774 VE-ROBRICAVND ANS hOAY Y, F—FOHBIZENINS ¢ NA OB BRHF
& (EDC), 8 X1 DA X—2Z, 276 N1 FOMDITIERS (ECC), Ifina. EDC & ECCHH 57
b, TI—®RiE, NA NEAT 1072 #BEEAD, CD-ROMOERM 6x 1010 BETHIZL2EE
T3E, I5—REEAEREISAVEELTL.
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2% CD-ROMD 120%ET7Ov 7 OEE
Table 2 Structure of one physical block.

i3 F—5 & (N1 NBAL) HNE

FEE 1 1 f# @ 0x00

10 0xft 10 &

1 1 8@ 0x00
Ny — 1 2

1 b

1 Joy &5

1 E—FK
F—% 2048 2048 /N1 hDF—%
Mo 4 EDC %5
FHZEA 8 8 fE ® 0x00
MOETIE 276 ECCHS

2.2 CD-ROM OBk

CD-ROM OB, YvF by a2 0HA T+ —< vy hTdh S HFS, Sun Workstation O
HH T4+ —<v T3 UFS, Photo-CD, CDI, CD-XA, ¥EBBEBEILTNLITFT7+—<y b
(B&F5 HSF), EIRGEHK O ISO 9660, REMHB. Thdid, Wihd, 1EXRZOhM- BT Oy Y
WS CD-ROM 0¥ 7 3 —< v O EIZ, MS-DOSR®R UNIX R ED T 74 VBEEREBTHHDT
bH5.

CD-ROM D#%EA R & LT, ERERK O ISO 9660 AMBEE N BHlic, TOHEBERIHAKELT,
1985 4, HEA—H—DBFHIT Lo THROSNIEON, N1 LT T74+—< v b (BB HSF RIE) THD.
g, 1987 EI/MEIEE N TISO iIKiRFEEh, ISO 9660 E7zo/k. NA LTI T7+—7y k& ISO
9660 Tit, MEMARLZY, WHERHET S LBIATIOTLUTFT T, ISO 9660 DWW T DA BT 5.
$H, FHOHEBICNET 27—V RMAEEE L THAL TS CD-ROM O£ &, SHBERIN
55— EAH CD-ROM O EAEMNISO 9660 IZ L 72D EFHRINBZDT, ZhTHRTHSS
(MK, 1988). 728, N1 YL I T74—<v MTDWTOHMIL, WK (1987) 28BS hizl.

2.3 BRUa—LOHE

ISO 9660 TiL, 1#® CD-ROM 24%, RYa—L5h (Volume) ELTF, RV 2—Ak, 2048 N1 b
EOHREE Yy — (Logical Sector) M SRR EIND. b, RBRIF LI, HEI+—<y hOHH
TRREYPE IOy I EESRKALDOERBBLIBOTHD. R a—LBEKD CD-ROM T
EMBIEMTET(RNVFRY a—-4), TNEEEINFRYa—Lty FEIE, INFRY2—
Lty hERAWDE, CD-ROM OWERYA XE2BADERRBR T 7 A NVHNRETES.

REE Y, BEBICXDFATEEERZ 0220070y JEUBOYETOY %, 0ENS
DOELBE (FMBLS Y —&F : Logical Sector Number,LSN) Tk .&. §72b5, 634 CD-ROM TH,
0M5 283340 BETOREILRD. RBEIF—, 51281 b, 1024 )81 hHDWIE, 2048 XA b
OEIOHRB IOy JIHFBHIETET, By /bEL, HLES (Logical Block Number) T
X REITOy I 70EIE, BTHRRS, FYa—AsRRBRTFOFICHEEINS.

FUa—L0YBENBEREE 2KIRYT. R)a—LA0KHED 16 HORE S 4 — (LSN=0-15) id,
VAFLATHEE SN, TOREIE CD-ROM HEFICEMEONS. PAFALAFHRBRIC DI HELY
% — (LSN=16) /53R Y 2 — ALAFKRF (Volume Descriptor) 252 UE 3. R 2 — LB FR, RVa—
LEEEERTIEHDOFHRERRTZIHOT, BREIBOEERRY 12— ARKRF (Primary Volume



EHF—% O CD-ROM {5k (B & - &4

K 2 —LEERF
2 MfEinz
A AT == M
o de g %%ﬁ
LSN=0-15
-kl)___L_ LELEF Fif LF bl
LSN=16-
-yl
F—F 7w ik
B2l RYa—AOHEHER BIR RY2— AOREAIHER
Fig. 2 Physical structure of a volume. Fig. 3  Logical structure of a volume.

Descriptor) & 1 O#MARTF (Volume Descriptor Set Terminator) R%HTH D, REWEBRT LD
iz, RAF—=TNT 7N, FALIMI=T7AL), F—F 77 NENBPNET—FTITT
5.

RY2—LORBOHEEE, BIRCREY. R a—-s242EBTHBERRLTVRERY 2 —
LrRBFOFIZ, Ra—L2BHds (BED)FA LI NI - Ty I VOFEETXTERT B0
ONRAF—=TNT7ANYE B, NAF—TNT 7 ANOFRLT—F 7 7 A VORELRERT S5 L
ZRY—TrANRBoT, BRTROEBICT—5 771N H5.

2.4 ARYa—LiERTF

R 2 — AfRRF (Volume Descriptor,VD) i, THhENLT L EOREELY F— (2048 N1 hE) &
SEEL, BIRCRTEISCs@MEHS. £055, #FR) 2 —LrRBTFEEREBTILE, M
F72alTHs. RUa—srEBTFOEEIT, RV :.—A%Eﬁf?@ﬁﬂ\htﬁﬁtﬁﬁ DEFAD 1
NA FiCEMNBETREENS.

#£AR) 2 — ARBF (Primary Volume Descriptor) i, R 1 —ALKZEERTZHOT, RYa—
ATk, 1DOBEMBEATHS. KEERTF (VD Set Terminator) i, HEHBndLIBVRY 2—
LARRTFORTERTEDICENIMS, 1EOREEY Y — (204811 hE) THD. HR, LFHTH5.

MY IR T (Supplementary VD) i, RV a—ATHWSXFEY b ERETAEDICHNS, Ei
697: CD-ROM T, E#iERFEOHDIZ, R a—AsRBRT, NAF—TN, T4 LI I—F, T7
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#$3& RYa—LBRFORIEER
Table 3 Table of volume identifiers.

1SO £ B& 5 1 TES HEN
(16 #EER) FSarm

Primary VD HEFERTF 0x01 ISO9660 EIEHRDORY  HAH

a— AR OB
Supplementary wWehER T 0x02 RY)a—L#BREXFO ASar
VD — RotEE
Volume Partition JEBEBE/N—F ¢ > 0x03 ISO 9660 IR L7208 A S a
Descriptor a YEERF OB OEE
Boot Record J—hkrlLa—K 0x00 VD ORBENTATFLE ATS¥ar

Bisic /- bF—FEL

THERENS
VD Set HURF Oxff VD ty hOKRTZER HH
Terminator K]

A NVEIE, 1SO 646 XFHEE (e T7Ey b ASCILICHE 5 FtEy b)) TERERTH I &ICR-T
W3, E0kd), AT —L0%, HOXFLy hZAVSIHERTRBENBL. TOXSRBE
KbHIETEDLDIC, COWMYPERTFHABRINTVS. 2B, F—¥ 77 A NVOREIZDNTIMA
Z0HBHBBNVOT, NAFU—F—F THAINEFTHAINEBHICERT DI ENTES.

FEEME/N—F ¢ > 3 VEERF (Volume partition Descriptor) i, R a—L0HZ, F—F 44D &
572150 9660 IKHEHML 2 WEEMNFENIBG, TONRERETSOKCANWS. £, -kl a—
R (Boot Record) i3, TOHEM, JAFLOEMKIIF—FELTHAWSGNS,

BlfE, F—IXBAO CD-ROM T, EERY 2 —ARBFERBMERTFUNANDDZ &, &b
THRELEILSNZOT, UTTH, EFEF) 21— ABRFEKRRERTFOARIOVWTHHEAZMR 5.

BEERY 2 —-LBRTFI, ®EBEYH— 16(LSN=10) KEMLNZONEETHD, T 1Ly —
(2048 XA M) 2 EETD. TORER, BI4RIEFRTEBDTHS. TNSOT4— IV REXRFTS &,
CD-ROM D##%i2B9 % @ (Standard Identifier, Volume Descriptor Version), AU = —AHEKICBY
T % b (System Identifier, Volume Identifier, Volume Space Size, Volume Set Size, Volume Sequence
Number, Volume Set Identifier), &7 0w 7 OK& X (Logical Block Size) 2 BET Db D, NAF—
TWeF4 LI MY —IZBT 5 b O (Path Table Size, Location of Path Table, Root Directory Entry, .
File Structure Version), FIZH X 3 &, BAIFHMICEIT 5B (Publisher Identifier, Data Preparer
Identifier, Application Identifier, Copyright File Identifier, Abstract File Identifier, Bibliographic File.
Identifier), H{t}iZB89 5 D (Volume Creation Date &) iZ43 1T 51 5.

P, YAXP, MREVIEIBRETERRINZ2HFETHEEN XD b DR, BHHEBICS
H3BEOABRREDBWICHRT 5701, BFUNA FEERICS TS KB (Least Significant
Byte First, LSBF) &, B EALNA F & EHRITH - TS 2%KB (Most Significant Byte First, MSBF) &
OHAENARLTHS.

CD-ROM D#fi# % H# R % Standard Identifier 74 —JV B (5 X« &) IZ CD001 &/ TH B DM
ISO 9660 EHDEITH BD. N1 T 574+ —< v h T, CDROM EHFWTH 3. Volume Descriptor
Version &, B1E 0x01(16 $ERR) TH 5.

RY 2 —LBRICETZ2 74—V RIZ, UTOEBDTHS.

+ System Identifier 13, YA FATFHE (¥ LY ¥ —FF LSM=0M»75 15) ONBEZRT.
+ Volume Identifier tX, RV 2 —-ADERTHS.
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BaF R a—LRBRTFOHEE

Table 4 Components of a primary volume identitier.

T4 =R fr i i HREOBRE

Volume Descriptor Type 00 N R a-LERFOIA SBE

Standard Identifier 01-05 C »CD001778 5 ISO 9660 % #u

Volume Descriptor Version 06 N EERY a - LEZBRFON—Ta >

System Identifier 08-27 @ WEEIY—0BMLS 5 BONEERT

Volume Identifier 28-47 C UERY 2 —LOLH]

Volume Space Size 50-57 NLM RYa—AsL2@foRBIOy ¥

Volume Set Size 78-7b NLM RNV FRY2—-LRORY 2 —-L02HEK

Volume Sequence Number Te-7f NLM I FRY 2 —-AROYUER) 2 —LDEH

Logical Block Size 80-83 NLM &®ESoyv /089 XEN1 MEELTET
(512,1024 & % A1 2048)

Path Table Size 84-8b NLM  RAF—TNEEONT &

Location of Path Table-L 8c-8f NL LSBF REINTWANRATF—TIOREIOy
J7BHETRUKME

Location of Optional Path 90-93 NL LSBF REINTWAFHRNSAT—T N OHE

Table-L Jay 7 BETERLULAE

Location of Path Table-M 94-97 NM MSBF HEBEINTWBENRAF—TNVOHRES
Oy 7 BSTERUEME

Location of Optional Path 98-9b NM MSBF ZEENTWBFHENAXF—T I ORE

Table-M TJoy 7 BEHTRULME

Root Directory Entry 9c-bd V—=bF4 LI B)—DOTPU—%F4 LY
~y—oER ik

Volume Set Identifier be-13d C TNFRY 2—LRORY 2 —bLty hEED
£

Publisher Identifier 13e-1bd C FefTE (HBE) oAl

Data Prepaper Identifier 1be-23d C R 2 — LERE QAR

Application Identifier 23e-2bd C F—& OFAFEZEOLR

Copyright File Identifier 2be-2¢2 C EERICETET7 M NVOT 71NV

Abstract File Identifier 2e3-307 C FIRANSO T 74 NDT 71 NVA

Bibliographic File Identifier ~ 308-32c C BHEBHI 7N OT77 1)V E

Volume Creation Date 32b-333 C R 2 — ANEMER S NBT

Volume Creation Time 335-33¢ C R 2 — LNEIMER T R

Volume Modification Date 33e-344 C RY a— LANENBRNICEEI AN

Volume Modification Time ~ 346-34d C RY 2 — ANENBKRICEE S WKL

Volume Expiration Date 34£-355 C RY 2 —LRENEHICED A

Volume Expiration Time 357-35e C RY 2 — AREBEDITIE DRH

Volume Effective Date 360-366 C R a—LNENEHICZ B

Volume Effective Time 368-36f C R 2 — LNENFHICE DRA

File Structure Version 371 C

F4UVI MU—RBEON—Ta

® [NUEAEENSOFTEY MR ICEKRTELELOTHS.

® EREE, C:ASCHXFH (KF, AXF, —MOKS), N:8Yy ho¥f#, NL:LSBF
(Least Significant Byte First) XL O M, NM:MSBF (Most Significant Byte First) &#2
O, NLM : LSBF 2O DH#IZ MSBF ZROBEEHITLbD, TH5S.

[ B - BRI5— 412, 4 (0001-5999), A (01~12),. H (01-31), K¥(00-23), ﬁl(00-59), 1/100
# (0000-5009) #XFTEL TS,
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BEk NATF—TINOHMRE
Table 5 Components of a path table.

i ERm A
00 N NRAF—=TWLbU—DEX (RETOv 7 BT
01 N HERBRET—TINOEE (RE IOy 7 Bifr)

02-05 NLEZIINM SFaLZb)-—II7AF> b EBEORETOvIEE
06-07 NLEZENM BT« LI R0 hY—8F
08- C FALI P54 (BENTFROLERBIC 00 £M1F3)

® ERBOMSORkE, BEXRYr—LsRRFEFEU.

WOFR FAULIRU—TRY—DOB

Table 6 Components of a directory entry.

fri@  ERE R

00 N FLLI M-I F)—DEX (N1 NBT)
01 N WERME L I-ROEX (RETDOw 7B
02-09 NLM Z7ANIZRAF> NERORE T Oy I BS
0a-11 NLM 77841 X (N1 MBifY)

12-18 HAft - Bl

19 TZrAIINVISY

la N A= Y—TE—RBOT7 IV y bOY1 X
1b N A2 —)—TE— RBEOF vy Y1 X

le-1If NIM  HYa—ABLES

20 N T4 INVEOES (N1 MBI

21- C T AINVE (BEMBEROLEREDDIC00 2T 3

® ERFEOMBEOEKE, HEARYi-AKBRTFLRAL.

« Volume Space Size i¥, RV a—A2FOERIOy VK THS.

+ Volume Set Size tZ, YNV FRY 2 —LDEED, FY 1 —-LOHRKTHS.

+ Volume Sequence Number &, YN FRY 2 —LDEED, YFHEEY 21 —LDEESTHS.

+ Volumne Set Identifier t&, YN FRV 2 —LDEED, RV a—Ahty F2EDEMTHS.

- Logical Block Size i1, RET Oy 7 DEI£NA MU THLIDDT, 512,1024, HBWIL, 2048
ThH5.

NRAF—=TNeF4 LI MY —KHT374 =R, UTOEBDTHS.

» Path Table Size i¥, NAF—TI2EDONAL METHS.

« Location of Path Table L iX, LSBF TRREINTWBNAF—TND, B Toy 7 ES (LBN)
THRUEMNBTHS.

* Location of Path Table M {&, MSBF TXBEBINTWANAF—7 N0, #E 0y s ES (LBN)
TRULABTHS.

+ Location of Optional Path Table L iX, LSBF CHZEBINTWVAFHNAAF—TIN0O, B0y
JBF (LBN) TRLEMETSHS.

- Location of Optional Path Table M I&, MSBF TREEhTWABFH/NAT—TIV0, RB IOy
7 &% (LBN) TRULMEBETH 3.

* Root Directory Entry i, V—hcF4 L7 M) —DL M) —%, B TRRZ3F4 L7 M) —DFE
RTERBLTWS.
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RYa—L. [y
Fraplre

B4R NATF—TNOKE
Fig. 4 The role of a path table.

- File Structure Version {&, 54 L7 FU—EHBOL~JL (BR) TH 5. 0, 1, 225, FHEh, L
RVD 1, 2, 3BT S,

FORMICHYTE T4 -V ROKKE, FHEOLBV THIOTRUZBELRZVWTSSS. =E
U, Copyright File Identifier & Abstract File Identifier € L T Bibliographic File Identifier {X, ¥#&®R
Va—ARBENRZETNENCHTEZ 771 NVOEHRTH 5.

B icl3 274 — IV RDS5E, Volume Expiration Date & Time & Volume Effective Date &
Time 12, THEN, YUK 2 - ANECD A - BRI, FHCASEM - BEERL TV S.

2.5 NAF—=TN

ISO 9660 Tk, MS-DOS® UNIX &RUL, BET4 LI P —RE>TI7 A NVEEEBTS. T4
LR —OREI8ERETHEINTVS. CD-ROMiE, BRANKEVED, T4 LI M) —%T 7
AV OENERNDOEMICBSEENSD, T4 LI P —2EIES>TI 71V ERRT DO TH,
BREANNDTES. TIT, R)a—LPOTRTOF4 LI M) —OfR (REToy 7ES) 2id
BUENRZRTF—TNVRHBEEIN TN S,

NRAF—T WK, LSBF XEOBDE MSBF ObOR 1 DTIOAREN, RYa—ATLITBATH
3. TNENR, 1 DTD0FHEDDIENTED. NAF—TNOREEE S RITRT. F4HEC
RYLIIC, NAF—TINELATFLAOAEY—EILR> TBIE, BRNOFT 4 LI MY —ICEERE
THIELINTES.

2.6 Fq4l2RrUY=

T7r A VORBREBOBRICRDN—FF4 Ly N —OfEIE, RNAF—ThZRBRIhZ L &I,
BEERY 2 —ABBRFRHFT4 LI N =T MY —OERTRBEINS, TXRTO, 774 LIk
Y—&T7 4NV, W—bFa Ly P —sBEFTENSE. FoLIbU—iE FoLsb)—T
YhU—pBi2B, FA LI M-I b -OBRIRL, BORKRTEBITHS, F4L I MY—
ORBERHEBLTL M) —, BLHEANDOEFNTHY, KiZ, BF4 LI FU—~AOT> M) —HE
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FILETXT @XFUFOT77ANVBEIXFUTOHRT LRIV 1LL)
FILE.DAT;2 (77A)N&, HBEFEN—Ca > FF LRIV 2LUEL)
THISIS.VERY LONGFILENAME QGl1XFUTO771)V4 LRIV 2EL)

%5 ISO 9660 DAL ARNIZHBITD 77T NVEDH
Fig. 5 Examples of file name for each level of ISO 9660.

Mha. ThLRER, ZMORHECT S MY —HAER

Ty A NVEE, (&H, HRF; NN—Ya &8 wi ETRBIhS. BETFRA S a, N—
Ta BERILARNV2UETHEINSF TS a3 >ThB. 77 NEOEIR, LAIVLIRE, IXFE
T, LRIV 2 E3 T, I XFETHEIND B5H).

CD-ROM KBWNTH, 77 IVOERINDHVIBVWOT, 774, BiCERLEREIOY
REELHTEERAETND., CNEIIVATUMELE. FLAVOARERLDY I LOREZRNS D
2, 771 INVERVURUDIIATF MBI EDBTES (RVFIIRAFRT7AN). ZOBE
i, B8LIAFPIERT4 LI M) —RERThS.

2.7 WEREMHELVI— R (XAR)

ISO 9660 Tik, 77 A NZ&iZ, P EAMHIM, L a3— REEER, SE2F-BRE08TED. £+
NE, HERRHEL 3 — R (Extended Attribute Record, XAR) &8, 774 NVOEHICEMLND. AR
3, BEETS. WREEL I-ROHBEL, TOES (REJOy ZJHMA I, F4 L s M) —IZER
Eha.

2.8 ISO 9660 @ LX)V

ISO 9660 iCik, LRI 1IMELNINIETHD, ELRIVOEBNVRE, FTRICRTEBOTHS.
D5%, LRIV1IEK, N—=VYFVaALEa—FD MS-DOS D771 NVHKEHENRLWED, KD
nTWa., LRV 2R, LRIVIEBIZTI7AINVEETL LI M) —ROEIORIE2Y2D, 77
ANDN—Da D BEEBITIBEIRLTWSRD, UNIX 20 VMS THWSOICERTHS.

W7 ISO 9660 D L RIIZX 580N
Table 7 Table of differences among three levels of ISO 9660.

Hhe L)1 bRI2 LRIV 3
TNFRY 24 @) O O
RNVFILIRATF 774N X X O
F4 LI M) —EOBRKE 8 31 31
77 A VEDBRAR B 31 31
TrANVEDN—Ta > BRE X O O

*ENARDTFANE+ 154 D"+ 3851 FOEETF

2,9 WFERYa~&Ey b
INFRY 2 —Lty bERZ, EEO CD-ROM OHERZWS. ZhE8AE, 1#® CD-ROM i
RESBVWERRT—F 77 A NNRRTES, IBK, F—IREMNRECEZREbHUTES,
INFRYa—Lbty FETARICT 22D OHEEN, LR 2 —LBRTFIRARINTNS
+ BV a— sty M#BITF (Volume Set Identifier, VSID) : ) a— Aty b0 &R, &R 1—
LACR—THBZENBEATHS.
<AV a—Ahty b¥A X (Volume Set Size,VSS): Rz —Aty b EZHET SR 2—5h (CD-ROM)
DK



%5 —# ® CD-ROM fER (BFE - H4I)
CD-ROM Hiff#

|

LR
ket

<TRY YN Y

NN

2

et

$6HE CD-ROM OfiifETEE
Fig. 6 Typical fabrication process of CD-ROM.

« RY 2 — ANEEE (Volume Set Sequence Number,VSSN) : v hHOMBENEZRTES.

TNFRY a—hty FEEDEDICR, UTORGEEBETHS. (1) ERV2—L0F1 LI b
V-3, MOFTRTORY 2—ADF 4 L7 bU—2BRLEFRERSAZW. 2) &RV 2—LADORL
yENEEIC, AT« Ly hU—SEELRThEZS W, B) RAT—TINOHREKETHS.

3. CD-ROMTF—¥&HERHBIAT L

3.1 CD-ROM QO 4&EFRBETLIAI—

CD-ROM D 4RETRR, HLORIRT LSS, (1) F—F 74—y hOERETSLTZXF— CD-ROM
DER, (2)RAFY T EHHRBICLIDAREETE, TRT5h3.

FL I A% — CD-ROM it, HHEFH (7L A)Ick> THEREIh2MNWEKD CD-ROM &LiZRib,
L —P— k3 BERABIRAFATIRIDOEZIBOTHS. BHCRRELIR, BEAZMN1ELT
CTHLEUNEKE, &S EEHNS, WORM(Write once Read Many) ¥4 A7 &b kidns. 5
Ah, F—FOHSHLEOFAICENTE, EEHD CD-ROM Exok<Ebbkh. HAELIZE
AETH5. SH, HEBAEFCEALEDR, 0X>1 7L <Ay~ (WORM)CD-ROM #H I A
FLATHS.

U RAY— CD-ROM ER AT LAENBATHIELOERIL, KOLEBNTHS.

«CD-ROM @/hOvy MEEMNTRRIC/E S, THTOAERIE, HEXERYMLTHD, PREECDL
TWizh. HENCESF—50oNy 7y 7, FAMRRER, HREETONMBERE T P8R
ODEFEERTHS. bbHh, KABREHEMBEZR>EBER, FayJORBAETILVIAI—%D
ERIBTORBREETRBICERIELN.

CTHTOTLVIAY—EREARBICYOBIDZERLD, Foy INBERIRZEEDIZ, TN



#oE W OE O O# & (B280%F)

SONY CDW-E1
SONY CDW-WA1

PC-9801 AA =

HEHSESCSI HD

HTHE CD-ROMERIAFADN— RULTHE
Fig. 7 Hardware components of CD-ROM writing system.

ICETHIX M ERHZRBICHHTE S,

3.2 MALJ% CD-ROM EERT AT A

4E, BALRE (71 YAH—) CD-ROMERVAFLDN— ROT 7RI, BTHRHICRTEBED
THB. 2O hO—5—20LT, NEC(HR) @ PC-9801FX Z2AL T3, O—HIVBN—EF ¢
Z 7 (BE 500 AHNA b, #BFE) i, CD-ROM THERDF—F 771 IV O—FRNZEERHTL
LTAWEbDOTHY, BAN—RF 4 A7 (L3F¥HNA b)), CD-ROM CEEHFEADZ &N TE
BEICITA—TY P EERLET—IAA—TV2RETIHOOBOTHS. &bIT, SCSITa Y
rPO—S—icEBa 3. CD-ROM(WORM 71 A2) AOHEEAHRIL, SONY(#) ® CDW-E1 F—
LA —¥—EL CDW-WIF—FLa—F—2RWTHEIRD. TOVAFALIE, TEEHREXY -
U— 7 HERAEFRY TRy CEREN, V- RF—Ya ®A—NR—a2 Ea—%, A1 T7b—
LIMEDF—FOBMOABNBHIBIRAS.

HRAYV 7 Ry T 7 ELTHR, (8) 7 7Yy 2 A%O CDWriter-98 2 TWS, TOVI L ILT
T CD-ROM 2HMET 2 0o, KOLBVTHS.

() FEERBTWF—F 7700 %, 2y U= Ritpicd D CD-ROM EER AT LD I
HANVBN—RFL AZIIL—F3, NFS(Ry bU—2 77T AF L) ZRAWEO—H)VEN—
RF4 ZATADIV—INFREELRS.

(2) av YK CDH #2AWT, #£FR) a—ARBBRFOREZERTS. CONAEIL, XXX.CDH &W
SHEBFOED Iy A NIZREINS. 2T XXKXBROBY 2 —ALAETHS.

(3)aAY KR CDS #AWNT, CD-ROM EHZRAUF—F 771 IVOELHY X M EERTS. CDS %
BETELCD:EVIBORENBRSA TMESNZDT, £O LI MKDIREDQIT U REAVT
F4Ly M) —BEEED, BERT7AIE(RBNI)IE—F5E, FERABT7IIVOURRE
FALI M) —BEEERLE 77 AV XXX.CDS K TEHNSB. T THLETF 4 LI MY —REI
L7#->T, CD-ROM @ LRZALF 4 L7 MY —B#EMMES IS,

(4) AT RCDF #AIWT, 74—y hE#RZBIRY, CD-ROM KEHEHEZADILOTES
F—H AL A—T%, BRAON—RF4 ATIHES. Zhid, (2) & (3) THERLE, XXX.CDH 8XLU
XXX.CDS KERLIRARC LEN->THETRrbNh 3.

(5) A< KR CDW 2R INT, BAN—-KF4 AT LIERLIETF—F 1 A— V& XEBIC CD-ROM IT
EBEAD. BAN—REF4 A7 LOF—5 4 A—YR, KEO® CDF OERTETREEINIZVNOT, &4
HERHKO CD-ROM Z2HKE L THERT DI ENTES.



®/15—4 ® CD-ROM fEBL (¥ 5 - &A)

#8% CD-ROMBXALLBEFZABHK
Table 8 Table of CD-ROM writing devices and writing methods.

A—A—EFN% s R
Sony CDW-900E Disc at Once
Sony CDW-E1/W1 Disc at Once
YAMAHA YPE/YPR-201/301 Disc at Once
Philips CDD 521 Incremental Write
JVC XR-W1001 Incremental Write
Ricoh RS-9200CD Incremental Write
YAMAHA CDR100 Incremental Write

3.3 CD-ROM ZEZ:AH%E

BALEVATLATIEWORM 74 A7 ANOHFERASDE, SONY(#%) D CDW-El F—FL>a—%5—
L CDW-W1 F—F L a—¥—THIixoTh3. ZIT, #HEFAHBOBEICONWTETOHKEE
ZEET.

SHAVSNTVREERZIFRICHE, 2 20EENHS. PLEBHSAB N> T—RIZT—5
F&EAY Disk at Once FRE, U—RAVTHEDY—E7T R CHRDD 1y I VBN TT—F
%@ &A T Incremental Write FRXT&H 3. Disk at Once FRTH, F—F OB ERZN 1 EICHE =
NBDIZXL T, Incremental Write 5 R CRAIEG T 2HEAD T ENTES.

Disk at Once AR TR L= WORM F4 A 71, AREEEXINS CD-ROM &iFEAERLHDT
5. TOD, BHO CD-ROM RS T THO T ENTRTHI L LbIZ, TRHICHBRAAEEES
OrYASF—FELTEOEEANDTENTES, b, TTRELIBFALELSIZ, ISO 9660
H# T, Disk at Once HFRZRIRIZL TS,

—%, Incremental Write 5RTHER L= WORM F4 A1, F—FDEZARETARIV T
Oy 7 EXIEN3MENRD DD, 1SO 9660 D CD-ROM ELT#HSDSI ELAEEE, T5—L L THRH
ENTLES. 0k, BERO CD-ROM &L TORAPLBTCOEYMERO SO YA /T—F &
LTRAWAOREETHS. Lhl, Disk at Once HRITH T, Incremental Write D it ik &
MEMTHBZE, 1EARBEADTF—FORVDARVEDT— I A—CERETIREDDOTAAY
BREMNNETTOI &, FERABIHSERERVMRETHE L, BREDEFINBZD, F—F
DNy I 7y THIZELTWBENA S,

HA—H—NRHL TS CD-ROM F A A3 I, Disk at Once HFK & Incremental Write J7 3K
D, ELSMDBIZMIELTWS (58 8 %). Disk at Once FROE A H 3 E T Incremental Write &
BZIS T EEARTEETHS. —4, Incremental Write FROFEAHIER % FH T Disk at Once 5
ROFE AL 2T I EREFEBRNICBTETHS. LEL, TOLBHICR, BHOV > 27Oy /AT
S—ELTRBENBVEILTEIEDOVINIITE, T4+—7y FEROFALET—F A A—T
ERBTIEDORERTA AV EMBBETH S,

4. # R

4.1 CD-ROM O&EBZXAAIZET HKM
FELEBMOIEEAER, CDFIk3 74—y FEREBAN— RF4 AT ADF—F L A—LOH
E2RAH, FLT, CDW izt 2EEO CD-ROM NOHRXZAHEXZTEDINS. W30 AHNT D



OB WM OE WL (B2200F)

F—F T, CDFR&Z 74—y FEREZICH 204, CDW itk 5D CD-ROM ~NOF XA
BEHICW 402 %2FE L/, CD-ROM AQBZRABN, UTZNIALTBIRDNDZ I ENDMS.

4,2 CD-ROM #ZAH T A5 LD

B A Uje CDWriter-98 A F LA DI ZR RS, #EROSBRDE, TOVAT AL, ERAMIIT+
DEBEEBATED, FLFTLHELPTV. BIIRENBEZDOITTHRL, —BEARTYRET
A2HH5N, HEERELEIEEOLDTIIAN.

(1)CD-ROM i #HZRADTF—F T 7 A INVDUZXPEERTIEDICANDIT 2 R CDS AENRT
W, FEORSATDOEEESET 4 LY bU—#i#EIZ L=d> T CD-ROM 5 ¢ L7 b U — iGN
EENDENS DI, EHERHTELWN.

(2)CD-ROM OEAERY 2 — LR TFORNEEAEDLHOIT K CDHIZ, #HAZXFEY &R
TiRE, TERTETWS. TO—HT, ANEZRDSNTVWIHEBOBEKOBREAN 2D, ME2F
SOPKRWABTHS. ERICANTIEDRIE, EFRY 21 —LBRFIOVWTOHARNKETH-
o, ZOROEBNRHEENS.

(3)MS-DOS L COEAZERLIZADTH A, 1SO 9660 L~ 2 DEEO—ENEL TN S,
TrANBETA VI R)—BEESTERVWIE, J74NVADN—Va SRR TERZVWIE, T
HB. ZOVAFALATHES CD-ROM % UNIX ETHWB L&, EOHR DKL B, MS-DOS
Ty F by aTORAZEZEZIDELEELVWERTHAS.

(4) TOYAF LiE, CD-ROM NOF— ¥ BERALOETEEL, FLBFCHHENDTIRMTIE
WO HBTESRTNWS, EEBbha. £0k®), INFRYa—Lty b, BEREVI-R, &
D& 312, CD-ROM KT AHEOHMBARINIEFENIRERZVRBEREMTNS. BT, h
5OHBENHERBHEIIDIVWTHSO50S5, BER V. LML, BROFEZIZEENS.

5. ERL=EHNT—%, BEHRER, ENMEF7 05 L CD-ROM

ERUEEHT—FX—Z CD-ROM OBREESHICLHT. DOCF4 L7 bU—kiZ, =8
HBORXOEXZEL. TRX OV —A 77 4 NhEdvior M), BBICEELEFVA NI 74T
H5.

DATAF4 V7 NI —RiX, EHhF—sE, 7T—¥—BERT—YENHS. PROGF4+ VI FU—
i, YEHEHOFESVERLAENT SRV 7 b7 @A TWS. DEMOF 4 Lo b
D—iZid, NV FNaArCa—FTCLEOT Y —RERERRTDLHDOFEI YT LEEL.

T4 —RBERIE, EEEEE 267 g/om® &L T Inoue(1986) DA EIZ L DR L. CD-ROM
KIRDEDR, (1) HEERTIORAVELET—YOMANE, 2) AT/51 > REDT 71V, (3)
T—4—RERO IKM BER (KH - F8,1994) OF—F 771 )b, (4) BLEEHFRERT —FIR—2R
KS-110-1 OBRKBUSEHRERACMNBORO T - —RE@EZHEL, KS-110-1 0B TH~E
Zr7AN, TH5.

BENF—HE, LEOREZERTIOIRAVWETF—FD3E, RXNZFRLVTTRAREINLEDOD
HATHD. RARTFT—FRFERL.

6. #&5

CD-ROM HERABVAFLADHAILLD, CD-ROM DEREF rv I MHHEIDERMTBI AL
XDz od. 300 AHNA MEEDT—F7T, 7x—<y hEROEZIH 2042, CD-ROM O
HFEABIK AR EHBELTEIENDI o, BREROER, IREMTOT—IRBADLED
CD-ROM OERMNEHMICB I RADL DI

E



Hf1F—%® CD-ROM £ (F = - £41)

DOC,/ —— SHICHI/ A - WA (1994) O TEX 7F A k
—  MURATA / HE - BFE (1994) O TEX 5% A b
— NORO ./ BFE - A (1994) D TEX 7+ X k

—  KOMAZAWA / EIBIEM (1994) @ TEX %X k
L NAGOYA / R HEEAPES N —F (1994) D TEX FF A b

DATA / —1— JKM/ T—5—RBEIKMERAY ¥ a (REBE (p)=2.67)
— KS/ T—H—B# KS-110-1 BRA v ¥ = (p=2.67)
—  SPLINE / T —BERAT T K (p=2.67,2.0-3.0(0.1 ZIH))
— POINT / B RALR (5 Bi6L)
— TABLE / nEIhElET—%

PROG / —g— BAYRHO/ WREBEEHEETOS T A

— SPLINE / ATT4 % TRDTOSS A
— SPECGS88 / WEREREORTER OS5 A
— NAGOYA / HRBHBMETOY T A

DEMO / —7— SRC./ FEIOS T A
— BIN/ FETOISLAOEIT TN
— LIB/ FTEIOISHAADT—5T 71N

%8 R LB T~ X—A CD-ROM OF 4 L& U —HER
Fig. 8 Directory structure of the CD-ROM of the gravity database.

FDIATFARAWTENF—HR—Z CD-ROM 2R LE. YHOHMEEBD, NUADHER
F—y R— ARG ENEETE.

WHEEHRY ¥ —ORFRIEREICE, N—VYIFNVADEa—FIZB311—3Fy bOFIRIZDOVT
TEERWEEWE, AUL, 987Kk, V-2 25— 3 »iZB1F3 CD-ROM OFIAICDWT I
BorWiEEWwie, BLT, BBOEERTS.
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