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Abstract

Bhattacharyya(1977) developed the method to reduce the total magnetic field
data obtained by satellites to a constant height level. This" method is based on
the reduction procedure described by Bhattacharyya and Chan (1977), in which the
observed field is converted into a surface distribution of magnetic moment normal
to the surface as an equivalent source. Their superior idea is to use the surface
of equivalent source identical with the observation surface, and this bring us
intense merit for solving the problem easily. However, they made a slight mistake
in their theoretical consideration, and consequently, their method can be applied
only under the approximation that the observation surface is not so high topographic.

Here we improve the reduction method so as to need no assumption. Under a
slight modification of the model, similar method can be developed with no approxim-
ation. That is, using a surface distribution of vertical magnetic moment as an
equivalent source, the reduction procedure is led in a same way as Bhattacharyya
and Chan (1977) did. Comparative result shows that this method will give us more
precise result of reduction.

Although Bhattacharyya(1977) described the reduction of total field under some
approximation with respect to the magnetic field direction, the method can be
expanded to an arbitary directional component. The expanded method does not require
any assumption of magnetic field direction, and it will be effective especially for
the vector observation of magnetic field.

1. INTRODUCTION

EEHFOR, BARAILFOMBBEICHTIMAOE 1 BREE L LT, MAGSAT F—2ick
PHEK[BRIEREITI TETH 5, MAGSAT 7 — 42 i3, HIBBELER T IRIEFIH»
DTRAKBEHICELAT I2B2OERETATEY, 20RO HELMETH 5, &
AL FETHEETVELLLTS, HFEOHEOSEELLCH T IAMENLETH 3,
REELDOSZANIHEOLENAUERERE, —ERETOM Reduce T3 HHEILD W
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T, 4 TiC Bhattacharyya(1977) 2 0B RAZEBMLTEY, ZONAREHm= 1%
HAWwhk#EA T —20FEHE~ND Reduction ( Bhattacharyya and Chan (1977))@)9&
EEBICLTWL S,

EEMECORBAEHE R LN OME TOMIC Reduce 5 J#ki3, Dampney(1969),
Henderson and Cordell (1971),Syberg(1972)B ER o THHE I ATV BN, F—% K
¥ H$% V354 IT Bhattacharyya and Chan (1977)O HFENR L VB4 RE T 5, #£oT, H
ABRABEOR O HMBOMBEELHELLARIZDICR, COFEBEHRNFRIE
3LEZz26h05,

Bhattacharyyd and Chan (1977)i3, &Effi= Fr 2R EH EICb>oTL B3 EWSIRKLET
AFTRHBALLY, TO0BRBHEE-THBE, —BICRBOBINDD, HEMK
ARBBERRAPEHFLAATHWBR L EBbP o, FAR TR, AU LOoOEMmETrick S
Reduction HFHEL ZOHERZHSHITL, MAGAT F—2DOHEAZEET 3,
2. THEORY
% 9" #] iC ,Bhattacharyya and Chan (1977) DB R A*ENT 3L, ROBYTh 3,
WRME SOEFIC, tOHMKBEBS L4 E—rvE—2 >+ J(,8,7) BAHTEEF

NEEZB, CAIKEBET v ¥ v Ux,y,2) W,
# P(x,y,2)
/

U= J (Jn-R/R%)ds (1) /
/
R = |R]| //R
R = i(x-a) + j(y-8) + k(z-7) I(e,B:7) /
n : Unit Vector normal to the Surface S /
THAGN, ChiCkoTET 3 RERS ONBRSS 1
[ (t:Unit Vector) DR T(x,y,2)( 2WMARE )i,
g A -(t'V)U (2) Fig.l. B & C Model
Tharho,
K = n-R/R® (3)
I

T=. -J J(t-VK)ds
S
= -I (t-VeJ)Kds - [ Jt- (V+V,)Kds (4)
S -
Vo = i(3/3a) + j(3/3B) + k(3/3Y)
&7 3, T CT,Bhattacharyya and Chan (1977) {3, (V4Vo)Kk =0 &L T,

T = -J (t-VoJ)Kds (5)
S

Z2HE T3, COLEE,
u = t-veJ (6)
EB( L,
T - -[ ks (7
S
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ZCT, lESAPAMES koS Q iEmIcCEEICERICGEST S &,

To = 2Ty - J ude (8)
S'

L33, TCIL S'" BSHLOKQERVIELBDTH 5,

AT, SEZAEFHEmZDOLORAHEYE, ZOHWLETCOHDAHERELT (8) »oBES
hz T, DEEZREBIC—HIVEICLEEERZS, Chid, 8) 2 vOoBEFPHBEREEZ
TZOoBAERDBC EICHYT 5, (8) Rid,

£ T DR T (9
n o ZWJS'ude

DHIERL, w OEYUEEEZATHEILAICRAL, Bohi 9) XOBEEKROBERKE OIEM
L+ 5 Iteration ko TR CENTES, HH, uw OAMWEE LTI To/2n
Sh3, ZHILTHSNTuDED»S () AKX VEEBEONECOREBIHEI LS,

LU S, (VHV)K B —FMiciz oicZE L i3, 0’ ADidn H Constant
THbbs BETMOBESKX T TH B, # > T, Bhattacharyya and Chan (1977) O HRIT
UEBMRSETORECHMBEOLLVEVIEYDOSG LR DARDILD, —FH, K 2EH
L7 YR ICHDLNW B nR@RFEAE—E—2 I bOmMEAEEDLTED, TH% Constant
KT 323, HEORLGPOLTFAR—LE—2 Y OFMEBETEICLEEEN
LTHEY, 20 &IIBEEE2TATEROLIREUEFHHBRAIRLLSTILCLEEKRL
T3,

WEZ K, HESOEEICHER (z FAOD ) F4E—re—2 > J,B,Y) B85
fiTre7rveEA5L, (D-() LRAKKLTKRABBSN B, :

T = -J u'K'ds (10) #P(x,7,2)

S ,/
u' = t‘VoJ (11) //
K' = (z-v)/R® 12) I,y [ F

/4
Fro, MERABICAES PEME sSICWRICGESY 3 & J 5
To = 2 s 'K'd 1
0 LEEY fs'u s (13)

Fig.2. N etc. Model
LB, CCKK, ns BSKEELHMR VD 2z RS TH 5,
T, uw,kK E¥iic,
u = nsu' (14)
K = K'/n3 (15)

LEHETHE, 8) BIUT AMBBSN, BBROHETHL L ENTE 3,

EBIC () ROMAERDZICHoTH, HGLAOEBHME (- 3HAME) ToRS %
FRCEHOPBEESICESLABLLINS, o7, Boh2HRIFIRAMICSH
WTETOBRBEMNERAT S5, BL T}, Bhattacharyya and Chan (1977) i 55 T
5353 D FETFT -2 2WEK D,
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3. EXAMPLES ¥,
RiIT, BiRD 2B D EZEFTArr —RIKHALLEAEZRT,

# 3 ® i3, Bhattacharyya and Chan (1977) (LI FBsC M) MRLTLB0ERAKE
DEFATF—Z2CERALLAITH S, E3I~5MZBULT, aB3HUEHORELHTHE
EFNVOMBE, b RZOHEHTHE

ShIWAREAERLTWE, CC Block Model A B C D
iC, MTHETFALD, 5 2 — 413 Depth to the Top 2 3 1 5
HI1EZOBVTH 2, aBLUDbE Depth to the Bottom 7 7 7 15
B7—#&LT B OFEI & o¢ |M2gnotization ] ol S A AR L.
B h=7 OFEIC Reduce L 7ch B o .o SO A B S
e T, BB~z R2DHED Declination -45° 5° 10° 0°
Fietc: M) OMMP 4 T 5[ M0ms) Flold Direction . Iciimation 657 3
Declination 20°

BE, c BIFJdOHFPOHBITH
ELEEFTADOS h=7.0FHTO K

TABLE 1. Model Parameters
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M

Reduction after B
and Model Structure 1. e

Fig.3d. Reduction af i
odel Structure 1. for Model 1. (h=7) r iorenugsio?.'(;ﬂl]" o

N - .

= = s
- > Fig.4c. Reduction after B&C Fig.4d. Reduction after N etc.
Fig.4a. Observation Surface Fig.4b. Anomaly Generated by -
and Model Structure 2. Model-Structure 2. fox Kodkl-23: =1y 2ot Nodel"2. “(he7]

= S

===

w

)

D
=
) S
E m D / . /
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—248—



SREELEREITRD

o 100_ 100—
ITHRRERT.

®aRR, WEEO | e A S
BREPPHBMICLE : : 5 : -

p < N etc. < N etc
lTchrrh, H3IK- '43104_ : “510'2— b
BaROBAELD, X . ; s

. i [ ]
REICIE BsC ORERE B | e g10° | o e

—
DHNetc. DERNP ' o ® 3 ° :
PEATLE, LBL | ek 10 F o
arvis—RKERERNBRS
haoi3, BRBEED 114 Sl s b——

el g sils T R R

WARWMETHY, @ Iteration Times Iteration Tiges
LLTOERIBFELX Fig.6. Convergegcy (Model 1.) Fig.7. Convergency (Model 2.)
%< 73,

S¥o®5RR, WEHommeEw 10T

EWMAMICKEL LEBAOHERL .

Twd, cofiTid, AEoKBEE O 8 L

. =

RrsERBAON, COXSuTF s e,
AOBAITHE Bsc OFEMBEL T 0T Sy .
LEZB : ; :

& % E:10'5- 2 . .

/1, BB <7 1teration it ¢ o .
HEREOREL, $3~5HOMI . o

1 -
DVWTRLEODOH, E6~8HTH e
o
3, D&, BOPRKDEDS D S eI 0 e et B AR W o
Netc.OBEMED BEEREBTL 1T 52. 73 . 55 6 117 == 891051112

Iteration Times

5, Fig.8. Convergency (Model 3.)
4., APPLICATION TO MAGSAT DATA
ULEDZBRBINT, 2RHCHOVTOLDOT, /o, NEPHEB OAH M t A% Constant
LABEIBEDOHIVLEABOVREEBAE L bDOTH S, LrL, ALTHKEDT — %
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Tha, BE2HMOBRACA BB - THZ L, 2BOIOHBERID-DIR (2) XNTH 54,
CCTtRABHNICBEDLIBHMNI PV THoTHELO2DLAN L, 22, (6) R
TEBEL- Y OB FERXNTHEILNB7-DICIE, t A Constant TH B ENMLE
TH 3,

CCZTHARE, T ZzHAOHBA~N7 bArEEZIEE Q) RDOTREBOHERS (A
IHBET 2522258463, ROBYSMBRKEAELLT 40 PEER (x,y,2) TF
B3 2HRARATRAUNTRBE TRV ) ZRTCEEND, )BLT (1) Rick
> THRE RS D Reduction BITX B LI 5B,

THhbb, ZRAHE 7 — 4% Geocentric KTV PEERO=ZKS L LTEHRL,
ZDOHEBAIKONT, E2HIKR U LABED Reduction 2f7H3 &K KX >T, N7 b
7 — & @ Reduction MITZ %, ‘

WH, TONY P AT — %D Reduction KON TR, REXEFAFr —RIKODVWTHHEA
LIEEREBTORON, SBZORFETV I,
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