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Abstract

The simplest way to improve accuracy of gravity data is to improve terrain gravity correction.
Accuracy of the terrain correction strongly depends on the grid spacing of digital elevation dataset used
in the calculation. In and around the Japanese Islands, both 50 m mesh elevation on land area and 500 m
mean bathymetric data on sea area are available. In order to simplify calculation algorithm, we generated
synthesized digital elevation and bathymetry dataset, whose grid spacing is approximately 50 meters, by
combining several available digital topographic data. The terrain correction program was coded
simulating topography as an assembly of a rectangular parallelepiped prism and neglecting the curvature
of the eartl’s surface. Integration of gravitational effects due to each prism on a station is truncated at 50
km. The accuracy of calculation is evaluated to be of the order of 1 mGal or less. New program can

_calculate terrain corrections due to both land and seafloor topographies within one procedure. The
calculated terrain correction values are consistent with other works, and are more sensitive to short
wavelength topographic undulations. We applied this program for nearly 600 thousands gravity
measurement points in and around the Japanese Islands. Though the accuracy of gravity data was
improved by new terrain correction, Bouguer Anomaly itself has a problem. By modifying the terrain
correction program, so called “Real Bouguer Anomaly ” was also calculated, which is strictly reduced to
the Geoid. It may solve the approximation problem of the Bouguer Anomaly.
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BEHF—V L BRI L ZBEERSH, 75 UEAER, ek, T—YRERNSGICBITSZIE
LBALIZL->TEOBRL ZEHHRS. AlERIIAHEFZ ES3BROAREBRIIEEREEEDRITH
2h, BEINEENF—FIE100 FRIICRY, SRSETARTIZOVNTIATIEAZhEZRELRBI L
HEREETHZ. 22T, ENREOTTELBREZRZESLLETHBEENFIEICEE UL, HBICXSENM
BOR/ERLCBNTIE, ZOHEEIXMESEICA VWS DEM (Digital Elevation Model) DX v 2 2 fFRICK
= IRET S, HEMERAWEHEENRBERIES <HEBINTER. BECIEEHICBWTERARLE
U 50mDEM % AW HEMIE L HEEIN TS (Yamamoto, 2002). AZE CIXERADHSES =175
Wizt —& 2ER L, BA¥ B Z0EDNEESEL L B> BEEBRSA DEM 2{ERLE. ZLTZOD
DEM 2BV THEENAETE2ENT— Y ICEALE. IEREC X> TEAERET —Y OBEIIXIEI
HEXNDIZTTH D, O/ FECBIFTRETHZLEINZTSTEALEEPBE XA/ FEIZ
I TOWRNWEWSHEELD S, ZO7—VEEINOHEIIETTIEREIN TS DTH S, IF
O THEERITICBWTIXZFN 2 AHD LT, T OBEMESHRICKITITERESL OB ZIT> TN
20T, ZLOBAHBEIZELCLRN. LELRDSENREBEOKESAORERZKRD, hOiFRE DM
B, MEteT3EaRLTE, TREEOEMNOHEIIZIERRBBE L 226N H 5. AR, K
BIBEERENTWRNWI OFRRIZDOWT, V24 REEXTY ¥ I L 3 &Iz Real Bouguer Anomaly

(RBA: Tsuboi, 1965) OEH Z&HMA7=.

DEM DYERR

¥ 9, 5 DEM OERICIZTTIC 2 32 DEM OEEER, 7'V w REROEWVWORBEP K EREE L Ro /.
BERIITF—¥ ODRWERAMRARDOT —& 2 HARAMRAICERTZ LT, £/, 7V v FEROEN
IFBE LT — Y RE LBARDLDA L — a2 MEICE D B TREEREC Lo TR L. @

-140-




RIERIZAR 15 4907 —Y 24— N—5w 7E¥RHS 1 EX | EORE T oL s ED -, &R
N7z DEM O R ABFIORRE L 2. TNEXYZ (BE, B, E5E) 07— BRic kAT
BNHNENSRREHZ DD, BRIZ 420 IBEICHZ 22 LOHRD L NS FEDH 2. Kk
TW&LEDEMMEKWEK%@%ﬂﬁﬁ&m<§h,:nt&bﬁﬁﬁﬁ%T%Bﬁwgt%mﬁﬂ
DIFZLETOENT—HIZONWT, TNETITHRTE 5505 10 O IEREN BT A TaE L
Bojz. {ERE Nz 4368 fHD DEM 7 7 A V&2 AWTENZNMER 2 HE L, F L< DEM SRS
NI LZERTHERLE. BAERIL 14Gbyte 282 3.

MRS R

WFAIESTEIL, AR L7 DEM 2—3 50m OAERETEMLTITS. 22U, A0 HomiiEs =
HE 2 ORFRERVER Skm £C, Zh LD ESITRBERBIOIMULE. 44 FELD LoREACR
ERE EHRIC KA HIRIEEL, RICRAXINTWB LS, 7T REEZBOBB L DEr L -
EL2EBEETELOMEEL LTERTS. Tk, V44 FEUTORERICRETO4 A RELED
HfZIC & 2 EREIEMEIL, Z O X2 EEARSOMEME LTEST 2. BENFIC L 2EET
EIE, HERICKIETEKSEDZ2EHAOEBRIBADHEME LTEET 2. JOBRAOBESEILRE
BOFREIIBNVTRELEEABELALEE2R > =MATHEKkEBEMI L 28E L, BETHE
WEEEABEPSHEKOBEZZLBWEEYE Uk, BARIC L 28RITEEMCIIEEL TN,
BREBEIE TR & UTHRWEERIZZ R L TV,

ERCEHFT— Y ICHERESEEZEAT3ICELD, BRIBEICLZ 705 AFz v I 52T 57~
7, HERIICERROMFEZEDHL, BB LTRSS AL > TZOBIHERRDE. ZhE kiR
W L2 ERENEE LB T 2L, BOTRLL—HLE (0.1mGal DA). SRAZEHI )N—TH
NETEALTWETOY S A L2EHOKRIETIE, 4mGal BEOBRENE LTV, DEM 23
MIC LA LICIDEEPKNBICHEINEC LR TERE. RICEROHBIZIB > T 50m BEICiE
PEER 2 HEXE, 500mDEM, 50mDEM IZ X ZMFSAIEREIE L, B L=, ZOE, 50mDEM
W KAREEEDIZS D, WHEOHBICHIG T 2FHERTE, EORESITER LIz EED
BRVEFTEZS THD. RIRIC, SHET LU EHOKRE 21T o/, ZBOBERDS b, SHEITE
D EHOREEEZZ TP T VS EZI SNIEEOEWAEAZEBUVHL, HEITEY L2 a1
BHFHEECELEZREIL, 50km £ TOEZIT DL L.
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FLWHERIER2EAE U-EROEENHES 2T .

£, FREUREMIIESWTHEE LR, BHiCBW TS ERBEDS TR > =EKEOEEK
BIZ L AFHERITEKR 2mGal IZF U= AR E RO X 38| I ROBEBRS THZDT,
COEIXBERITIENEY, i, EEFEVIZFEREREICR>TWS.

R, BEEBFCBOVTIRROEHRERLFHNEATE2ER LEEHEESA/ZIEB LU=, Zothis
IFRERDPMUHIRIC R TE UL BTH S. BEELEFR, EHgcBN T, fRirEERIc X 2
FHRZCNETLDERETCHEBTE TR 0o, ‘

W, 7NV TZOBRUWLERHIRIC BT 2ELRESME2FIECHE LR, X 1IZERGEE 0K
, X2, M3IZFNn24 500m, 50m A v all XAHEREEZBLUEEHRE R 2mGal 2> ¥ —T
Y. Fl, K4ZE50m A v ol XA3MERMTERBUEENEREES® 1ImGal 27 —TCmRd. 2hic
FNEZERDENEERIL 2mGal 20 ¥ —THRERENDBFFICR S NE=DS, KEIFEOHEMHEIC &
>TC, 2mGal 22 ¥ —DEHEERIIEETELSDICRD, ImGal 2V ¥ —DEHEEBR LIFIFELD
TH5. ENRCADES L ZORIESADMIET %2 DEM E5E L ORI, IFLAXDESIEBW T
YWITHBEEL, FRXRECIESO mIZET S, ZhiET L UTHIESDBER L UTMES D EEE DR
78, DEM OlR L » bR HEOHFERICERTI2METHS. CThiC L 2MEREDREITIZ L DG
£ 1mGal URTH%. > THFRTOHEHEDOREORERIE 1mGal BETHI LWL 3. (LEH
BOESHRIZEEH, BROWICITONAERAICHS. FTLUWHEHEIC L Y EHEERITNEICEX
n, HREOEROBUWLIERBICBII2EHEEOBEIHLLEZ L 2R TE-.

BHICBITZ2ENEERIICNETLELREL EDL > DITIZ R 5o =08, HEEDE L EE
CBOWTREAREELDPICRoE. £, BRLOERL EFLV>TNBE L3 T, BFLEHDE
ARBETOVWTHMITRIT oM. THhETHE - 53 (1989) CLZ3EHBRERICOBEN T ELFLE
S ORI EWEARBRSEEEMTEORERRHIE L2 LIiIcX b, BilED S 20 km 1T X #63
CHLZOBEE B mITEOMY LEEEDTHHI DL DML o=, T =, WEFHERT (2000)
2L, WKBICLZRE2HBELUFEHEERE TN TH 2 2 i, RRECBIT 2 EKROHIFE
FENBICFEPBENIEZR LTS, TOEE DIZHRREFTICHBROEHNREE L SBEDEK
BREGRDEETIILERLTWS. 194 FORBEEHER LV, 00N 3D 1946 FEBHEOBER

(Kanamori, 1972) D OEEEEEFEIC 70w bEAND Z LITHEREWEETH L. o hEHRzE 7
B33k, COBENREORREIX, BEIXDPO0EWH IR EETH 2 WEEMDSEWV. oSl
EHFRDEL, WETHD L5772, EiE NS 7 TIENE 100 EAYTHENERMESRE LTBD, #
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NERETAVPTEEBBELTNWS EEZSNTWS., 25 LEHEBOBEROKESARADED DI
RERIR Z E DB, IEERBEIE A=A > )¥—Y3 > (Tanioka and Satake, 2001; Baba et al., 2002)
KE2TIhODMBOTRDBAMDRBED SN TS, ZN5ICLNE, BEMMTETCOEBERED
TAROBIIFERITNE L, BHBHBO TR BITFEHICKREV. T, ZOBEHEEHIT Ando (1975)
L2 RAEBHETHET 2L INIEODPOET AL MERDVEDITMB L, BB - (1T (1998) I7
<N, NS 7 OBBEEEARMBNS T OERE2HI CTHIET A2 LIIRTH 2. BLEHORESS
WD DB 2 L2 DRIEHECEBRMBIC O RNEIEIVHI0T, EREEHL TN ADEEEORIC Y
DL REFRDPBEPIIDNTEHE SR EETS. LPL, TITRRTCELFEHESEHIL, &k
N7 TRVEBURC 2 BEXIROBEMEBHOR L RATEEEDLH D, S OHBICRITS, Lb
HHESSAEPSOFEENEEINS. '

RBA B

B LIEHIFRIE RS S AZISH L CRBASHE YOV S ARBER LA, BIOESOS VST RBA
RIEDRES A IZRNOBRDUE LR & S BEIREDSE U= 7, EARBICESREH, 7))y FERO2 Y b
O—NVICX > THREEOHAEPELNZ LSICR->~. RBA EHOEE LD -2 T, 5%, 7
—TREETRERICBIRTETOARD o RIER, FIZIZKESAOEHAREEOER LY & ERECH
N3 L3Iz iE25,

LStk :

HAFUEZIA<ES 50m X v 2@ DEM BERLE. 2hEANTERE T =5 LW REE
Cdb, ENF—SOBBRAE<ALELE. B, BERILEBRIIBNTRZONRIFEETH2.
X2, WAKHOMROBETERILICL ST, BEBOBEHREHEEORLIEELE. 548, MEAET
B L TR B KIBIORMIESRE L LTHEITFS5h 3. £/, RBA 2EBHL, ChETOEHESL OBEI-
RECERNEDHZZLIDPD, TNK L DIBRIEBNTENREDERI BN L D BEICIT2
2LEZ25.

BE R '

Ando, M. (1975) : Source mechanisms and tectonic significance of historical earthquakes along the
Nankai Trough, Japan, Tectonophysics, 27, 119-140.

Baba, T, Y., Tanioka, P. R. Cummins, and K. Uhira (2002) : The slip distribution of the 1946 Nankai
earthquake estimated from tsunami inversion using a new plate model, Phys. Earth Planet Inter.,
132, 59-73.

MEFAERT (2000): MWEMRERT (%) HAZEJ CD-ROM, ¥EHEX P-2.

Kanamori, H. (1972) : Tectonic Implications of the 1944 Tonankai and 1946 Nankaido Earthquakes,
Phys. Earth Plant. Interior, 5, 129-139.

ﬂﬁ%ﬁéﬁﬁﬁ(ww)mmﬁﬁ@15$W%Eb§%Ehiﬁk$&ﬁ%,W.%.

Tanioka, Y. and K. Satake (2001) : Detailed coseismic slip distribution of the 1944 Tonankai
earthquake estimated from tsunami waveforms, Geophys. Res. Lett., 28, 1075-1078.

Tsuboi (1965) : Calculations of Bouguer Anomalies with Due Regard to the Anomaly in the Vertical
Gravity Gradient, Proc. Japan Acad., 41, 386-391.

Yamamoto, A. (2002) : Spherical Terrain Corrections for Gravity Anomaly Using Digital Elevation
Model Gridded with Nodes at Every 50m, J. Fac. Sci., Hokkaido Univ., Ser. VII (Geopysics) , 11,
845-880.

-142-



[} _

™ 4 T il
(. ) ) &
3 ] ] ' ”

137.8° 138°

137.6°

37
36.8°

20 0 100020003000

0

1

1

%

138’

W .:i Aﬁﬁ\\\\k&@ .

37
36.8"

,m. L\»A\O@W/% / .@ﬁ% )

©
™



U BEEGRODES

AERBEOWEIE, T—F—BEHEOBEALEZEND ., BEEDT—F—BERBERL, CAICH
SEHMIRNEREE O EEITo D TH 5.

APFRICB TR, BAICAARGBEIEEE 2D RO DOV T, SEOMER 7 — X 2 HAa L
T50m Ay a7 — 2 EER LIz, ROT, FlCHBHBENE OIS L2ERL, bbETER
RSB EREZRE Lz, ThEOHET— X LHIFHE 0SS LRV T. BA5IES X URDEE
D 60 FAUEDENF—ZIC DV THIHHERL Y #BHHE L. XD BREDT—F—BEREER L.
S%TORERIHIREOEE LT — X L5 LI NS, EBATE TR, EAMEOERARELD
BEAVRE & NA AL EMOBEENESORRE ZhA R DERIC OV TEBRLTVS, T—F—BHIc
B 3EEO—DL LT, 7—F—ERRABEEARL 5 A TOETH D FE CEEEIC B TESE NI ET
BEVEVS REELAND B, CHERL YA/ RELOEICS I ERTbIciR Ex 2 5 ENERRET
HB, TOBREHVELLITON TS THITHEE R RMLEEARE (V7L T—F—RE) HRE 3.,
AR TETOV TN T =7~ BROHERMS, ZOMBRERLMNC Ui, COMBEOLENWARRICIZ
Ebkkholeh, BEEHELMC LIRRRVICTHEE NS, MUEDOEND, ARMEIZETO2MIET S
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