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Abstract : We developed a new standard procedure of gravity data processing at the
Geological Survey of Japan (GS]J), which was named as SPECG 1988, in order to compile
gravity maps of new series publication at GS]. The procedure prescribes the calculation
scheme and formulations for normal gravity, free-air reduction, atmospheric correction,
lithospheric correction, and Bouguer and terrain corrections. The accuracy of 0.1 mga/ in
principle was contemplated to each correction. In this procedure, 1) the second order free
-air gradient is taken into account, 2) the lithospheric correction, as well as the atmos-
pheric correction, is applied to the gravity measurement below sea level, 3) the Bouguer
and the terrain corrections are carried out as an effect of bounded spherical crust and
actual topographic undulation relative to the spherical surface, respectively, within the
same distance range of 60 km, and 4) the terrain correction is classified into 10 zones, and
at inner zones the effect of detailed topographic relief is taken into considerations,
whereas the topographic effect is approximated into simpler model at outer zones. The
computer program of executing this procedure coded by us using Fortran language-
is'reported in another paper.
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53 1. HIMEMAEE L OERRUEROE
FEEEa, WL e 7 AHIREAAEELS &, &

EZ Db,
b=a/1-& (A1)

TE525N5, %7z, BE ¢, KB FRRMEREE
R(¢,), IEHMTERLE N($.), FHMERE R,
($4), FITEDERE Q(4.) &, THhZHh,

R(¢.)=a(l—e?)/(1—e*sin’¢,)*"* (A2)
N(¢.) =a/ /I—sin’é (A3)
Ru(gy) =aV/I—&/(1—¢e*sin’¢.) (A4)
Q(p.)=acos ¢/ /I—Zsin’, (A5)

TEL NS, ZOHBEAFEELORE ¢ ORPE
SIS U7z TFA N NEE (x, 3, 2) 2ARA-1DX STk
3k, BPOEEE (%, % 2) &,
%=a cos Uy, %=0, 2=> sin #% (A6)
tan %= (b/a)tan ¢ (AT)
TEzbNhD, HPERUTREE ¢, BEEZ L DA%
QrlL, ZOEE[EE (x1, 31, 21) £T DL,
%, =a COS #,COS A, 3 =acos usin A, 2 =>b sin #
(A8)
tan u,= (b/a)tan ¢, (hr=dcho+ ) (A9)
Lizd, - T, BAPQOEERDETEE, (A1)
(A6)-(A8) BFWVT,
D=V {—%)+(n—w)*+F(a—2)®
=q[ (cos 1, —cos #) 2+ (1—e?) (sin u, —sin %) ?
+2c0s #;c0s # (1—cos 1) ]2 (A 10)
BEsND, i, (A1) (AT7)-(A9) &V,
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sin up= vI— ¢ sin ¢/ vI— e?sin’ y,
cos ty=cos ¢y/ vI—e?sin ¢y
sin = v1—¢ sin ¢,/ /I—eZsin’g;,
cos m,=cos ¢,/ VI—e’sin’¢;
BEMINS.
f= yI—¢%in%¢y/ V1—é&sin’, (A 13)
EBnT, (A3) - (A1D-(A13) 2FAw2 Xk (A10)
ix,
D =N (¢) [(fcos ¢ —cos ¢)?
+ (1—_e2)2(fsin d1—sin ¢)?
+2fcos ¢icos ¢ (1—cos A)]V? (A 14)
rEINnD, ZZTEROKRD vy aRIEDOWVT, &, 4, 1
KHET3REEOBCERL, ThsD 4 RUEORUN
EHerEGLUTEETS L,
DN (¢) [¢?+212c0os 2~ pAsIn ¢oCOS ¢y
—2e%¢?cos 2hy |12 (A 15)
WEohs,

(A15) @BWT, RAyIHNDOELEHEERT S L,
INEREREEN 2 EE L T 2R COBEREREIAM
Rk, ZOELESAEFAFEOFEOHERL
RoTwB I enbhd, BEAEICL->T (A1) O
HE (MEAKLIZHELrOERICLZ) 2RFZ L,
BEBE 60 km I L T 3.5m K, T%bB 60 ppm K
WOBRETH Y, MBPRHIED 2D OEBEHEICB W T,
ERALTABEEL WIS,

Wiz, HQOD b OMUNBREGH S, 40 OE
& 4S OEPEEREEL. ZOEHEE,

AS=R($) d¢ > Q() 42 (A 16)
TE5z256h30DT, (A2)-(A5) R (A3)-(A13)

(A 11)

(A 12)

PRV L,

AS=R($) N () A AL [ftcos (d+¢)] (A 17)
L3, ZZTLEROKRA v IR, ¢, ¢ DREFEWR
BEL T 2RUEOB/NERERT 2 &,

AS=R (¢y) N () 4 A2 (cos ¢—sin ) (A 18)
»EoND,

(A 18) 2RV EROIECEHEIZ L 2BER, AP
S QFEEEDS 60 km ¥ TOFT 200 ppm BEMUT T
b5,

852, BHEPREEZRL IHHMBIE

HBRE B 3 RO RERIR L, REDOLEARAS
HROBLERTNIETATHS, ZOZLrRBHsPIIT
2729, WOETFNV (THA-2288) 2523,

BRI R PHEROPLD S 7 OFERE (B3 H) Y,
BP»oAEM o PUERRORL> SEEEr (B
H) ORQOMER D 3 MMERE (vsin o do dr dH)
2, BHIRPIRIRTENRE dT, £$5. 22T,
T BRPLOATRQDFNARRTETHS.

FEA-2(a)TCHs 2R X 312, PQ BOMEHRESs IX,

s= V7T n2—2rcos ¢ (A 19)
TEZ6h3DT, IMEHOEER2p LT 5L,

dT.= (rcos o—17) pr’sin o do dv dH

(%2 +72—2rncos 0)¥* (A 20
E%%, 22T, THHERLE Ry, 2HVT,
r=Rn(1+6), n=Ru(1+&) (A 21)
dV =Ry’sin o do dv dH (A 22)
LBE,
w=sin (¢/2) (A 23)

£33k, (A20) i3,

[6—6—20+)w?] 1+d)%
[(6= )24+ 0+ o+ od) w?]2*

(A 24)

dT,=

WEY 5.
Rz, KEDWHPRAHIROH>EEZD LT L
(ffRA-2(b)), PQ FMOAKTFEERDR,

D=2 Raw (A 25)
TEz 5h, PQ MO s i3,

s= v D*+ (H —Hy— Ry 1 Rncos 6)? (A 26)
E3, 7, HQOMEBEOH/MERIE (DR do dr

dH) TRENB I LR, ISR PREZTENE
R dTy 3,

dT, _2(H — Hy— Ry + Rucos o) pRy’w do dr dH
L [D?*+ (H — Hy— Ry + Rucos o) %] 32
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(a)

| (b)

HRA-2 HREZREERL HPHEOHE

(A 27)
L3, 2T, H—H=r—%Tbha»5, (A21)-(A
23) 2HWT (A 26) i,

(0—&%—2w? p/cos (¢/2)
—00)2+4(1— 6+ &) w+4w*]??

(A 28)
LET3.

22T, 6, & RUwWIMBMECET 2R Mg
ETH205, (A24) & (A28) ey, HUNE
(FExtHI 2 RAEDTE) AL CEET S L,

dTy/dT.=1—26p (A 29)

p={2w?— (6 —6&)*}/{4w?+ (6 —&)?} (A 30)
o,

dTy/dT~=1+26p
Tiabb,

dT,—dT.~=26p dT, (A 31)
r7 5.

POME (A30) 1, w? & (6—a&)% L DARNIERIZE
D, (=1)-(+1/2) OEHEALZ3DT, (A31) kY,
dT, % dTL 2 &> GEIT 5 Z &Iz X 382 () i3,
BARTH 20 BETHD Z titbhnb,

BEOHFMIEICS WX, —BIi,

(0—6)? <w?

| 8] <1/1000
TH5DT, APEEER 1/1000 K L % 5. FRESRO
Roh2EH-TEBROMEHERE, THEMNIC 100
mgal% 22352 LR VDT, 1/1000 DFEEIX 0.1
mgal DIEEM LN T 5. - T, BREHH O %R,
HREDEAAAIROAZERTRIETATH .

833, MIRBAGEL2HE AU LICED
EENRE

FRHA-1ZBWT, KPIZBIT 2 MR ERE R, %
PR LT HERED, A PICB W THIERSHEAIZEL Ty
LIREEBET 2. ZOLE, TOREOHLACDE
B (e, % 2) &, (A6) ZHVT,

X =% — Rmnc0S o, %c=0, 2c=2— Rusin ¢, (A 32)
L3, €T, PLACHSHQE TOER Ry i,
(A8) 2bHAWVT,

Ro=[(x,— %+ Rncos ¢o)*+3*
+ (2, — 20+ Rusin ) 2]
(e ()

+ (%n——}%';ﬂin ¢.,)2 1" (A 33)
TEzon2. 22T, (u/Ra) * W/Ru) ° (2/Ra) @
BRIZDWT, &, ¢ A KCHETENERE, (n/Rn) &
(2/Rp) WOWTIE 22 ORERIZEFHLT, 3®&LULE
DEZEEL, (A33) TRALTEETSL,

R™Rn (A 34)
s, (A34) i, HWEREMAEEE, RFICEZ 0%
FAOEHERER PR L TIRE TP ENZ %
RLTW3,

ZOEBPIE-TETIRHSOBRER, BER (A
33) LDHETRES>h, HP»oOEMN60km 2T
OEETE, 1m KBOBELL 5.
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