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HETBHEL, £S5 CRVEA LI, BEZAHELTEZY (B 1H)

A) BMERE &R
1) FARm OERZAL - 7272 LSRR OREME S HERE OB X v LA
1) MmO RICElT 556 - HER B O BB N E A%

B) HMEELZ RS VA
1) 3 & 0 Tl CORMEI T M OB T 354 RO B AR GRS
I) HREEARORESE T I L 554 AR OB A SRS
) HEREENIROMEREL 772 UCHRUR I E R O R i 2 MU AR T 2 0, Mok

> THEED BT 2 HEITR 3.

Kz E L o, IR 0 5 KA « ERAOEBRK X V—7F, HHES B ks
HFREELEDM LA GRS, KFSOBAERTA) BB L, BEEEE ORI ITNESTh
BECED, —HEARMO Y - x ZHIRTHE, B U7X 3, EEREESRICKESEICED LR
blvl, 20Ok, #HEEEELSHMULE > T ORBREOEAZRTI TV 300, BEREF O
%<3, B) BliCBL, BMEEEOMTIAES Ay, ZOMTOREESE, %< OISR
KIERIC L -« TRKBEPBECTH LS - TV, BEORESCHRAGOHENE S Z ki
LB, FiL, Bl EEORERHEI M-l LTh, £ 0RO+ 518 5 5 it
HEPEBIT L LR ThE LIt b X B, BEE, BERTRIHENEZIIT O LT HENE
BHC X o THEEFTRERBENRZ VR, 9 LEBRORENCZ L VIR CIIE# S S EF. LL,
HUB A TREE DIRE S Ty 2R OWIEREIC Yz » ik, BAEOHMEREEZRD DR LELHLD
z b, ZOBBEOEROHBNERIIL, =OREEL U TR EREREh ORI EE 35 L5,
R OIRO—DODIED FTH B LERIELS, FOld ORE—fHF—EROMH 282 i
BB, ZOREICoVTIE, H4ETARRICENS,

2. WAL ER

E &N D TREEE T 510, EPRMKEREICHINT 28 RS & (R
L, L25%EORBEEORE, Wh2 VISR RET S, = Ok, BRI ORGSR
BELZLNBER, MREFERESEINEMEL, FITORSIIBIEE L o%ohORFH M
DT HOREETH S,

BIE, PSRBT 520ty o Ty 2SRRI, ROZS>OBIZKRF5 - LRt
3.

B,

a) M EHYEMA (Two Layered Model)

b) %! Intrabasement % %\ % Suprabasement 5%}

HANIRERE L e h B+ 2enDa) 8, b) oM OEFY R+



| ‘W

>0
AN N
a) HRERE

bl BA®  pRigm
B4R MRREMT O 0 REW R > OSSR o5

a ) TJEHEEIET (Bosum efe., 1970)
b ) Intra/Supra Basement $5%! (Sano, Ocawa and Francisco, 1971)

2.1 “REE G

TUBRRERARLY, #WRANE, WV hoRBEE (EE, TR LohREOIRMEE b
BOHETEE L\ S TR B B R T 5. BEEMNTE, R oRMbE S 2 THERER 2 b ARE
REOSGE R 5. WicEBWREOSHPERME - T 3B a1, BEOaiEiHTs2 L
bTED. ZOBET, BEHREOMY, HICHRORSAMHEMN T 2biE sV TY
BAEBHERAIC G L T 5, & OBRBIOMHTEA TR, BRREO [T v 5ol
BRBHLDIARCL, HEOFHES b TR T, ENHO D bICRERSROLBEE L FHRT 5
TERTEB LSRR Lo, —HT, HO—HEBIL, HRIEO—RRRIRIL L v 5 ER, B
FEOMEBEL HEVILEL DTERR TR YVBREN TRV Z &N TES, BRABH OB/
AT, TOXSRIE, Bib, SEFEATORGRONME @iltd s v idBE) Bt RO e EE
P BRI LAV EEZ LR BZEHNREOFETYL, RERC OB LY OREAEALR STV T
w5 (Tavrwant et al. 1965 fil) .

2.2 Intra/Supra Basement j&i7]

Intra/Supra Basement #7511, TJEHEEMR L ida Mz, BT OHRE oW < OB Loy
M OBE—FIZ B AKRBE—ICE B +5. BEAKREARSEMENET COMPMER O (22H) Hn
OEEPHESRE ORB LTI T 2 LB DB LD MR TIE, OB, ZERBERIC
BARTIEAPICEBCERTHE LV 25, %5 Rkl X <Jiv 5h5 Intra/Supra Basement %
DIGHEE 7.

T ORI E AT T, A ORRRE D bRIET 2GR RET S, Z O, TOREEE
DR T BRSO T B OMEEEI X 2 BE ORELEE Iz Yo TV, ThEEH
LT Lo iR N A S B R Th s, 2T, [THEE] v olkdpdzhs, T
RN OFITICEZ  OF#NHY, ThRz OBBOMALL-T5, ZOMER, 4ERUHE
I, BRI BET3.



FLIGHT PATH FLIGHT PATH FLIGHT PATH
VA
*

|
g o/ |
v !

J

ok,
X

il % oS Intra/ Supra Basement | {&1E R %K

a FEU/KZ\E%’E) (PRISM) Intrabasemement ? : Z’, :

b | BBRETY S b (BTIM LIMITED) | suprabasement 8ok
51 e (STEP) Suprabasement H,D, 8,¢,K
d SRk {DYKE) Intrabasement AH, 8,7,K
e TEMEIK (INCLINED DYKE) | Intrabasemnent ? ’ l;{ 2?(

f RS AR (TABULAR) Suprabasement ?:::i’ a

45 H#H7r Intrabasement, Suprabasement (I

8. WSS O

3.1 ZEEHEL O M

= OB 2 AR, B, MRTEYMRIRY: (Analytical Method) & ifiF#y, Tsusor and Fucnma
(1937, 1938) IZ X - TEAERFMTOLD IR SN FETH 525, %I Nacara (1988) 2k - T
WSARED R ORED HEEFITCEA Sz, T4, Harx (1965), Hasecawa (1971) 2 k- T4
RAHREFTICER STy 5.

ZOFETHE, MESKANE ZE7 -V =B TRITIICKRELL Tl &, —F, HITO—EDREE
itz horizontal plate JROBULOEEEFERE L, ZOWLORTR, RIEVZE7—V =T
KEENBLDOLT S, O, BEOT7 -V =BEEET v ViHEN LT, HIFEOT7— Y =K



9

Io#EING, ZOHFERELT FBboMmES F—HReB o, BETNEEL 7 =fdcx
HEpz Ly T3, zhicid, EERREOTHELMMLOMRS LE, 50K c—Hl Y
TRERCT—500 LMo TRALERDS, H4Ma) I, ZOHETRDICEEEEREDA O
—HTH5.

3.2 Intra/Supra Basement JE%I o> fE47 1=

= ORIzt B BN T, 5 S3%k (Characteristic Method or Specific Point Method) & iR &
#: (Curve Matching Method) iz KB EN 3, BIH RERER O~ ORMER Bkl FobME, HXk
HEMES % 5 2 B0B) ZRIH L2 HiE ©d 5, VACQUIER ¢ al. (1951) i X » TIRE S h iz “Straight
Slope Method” 732 DFEEDEHID & DTH 55, % D% GireT et Navpy (1963), Moo (1965), GRANT
(1966), Suvama (1972) ZIFU®H & LTEHL DFERHREN TS, ZOFETE, FAT RS
DEREIZY, Bz, BEREREE» DM E THES ZTEHVIE, ThI2TETREE
ORELREE L5, BREEATEEZT T HaIKE, FERSERVEVIEDIT,
AR OB IR R, E OFER T “Straight Slope ¥ i3, BKRE OV { 22 db 5 AEH
BOHHO—2>THTWHEZITORITIFEL 2 HETH D @), ERNLFEL YLD, Eik,
SRR, FHERLZTRAVEIOAZRACT, DRVEESCRED LW E1T 5 R&Bn&h
AEmIEH B, J. Suvama DFHEZED—DTH 5,

HRIRAER, MERKRY LoREE2B/NCT o HSEEERE RVl iE © b 5. &<,
Gav, Jr. (1963), CuesTeENET ¢f NaubY(1957) %52 X » C, MEKREEEANIC X 2 HmBK R il (B
g OERADLEC I ZFENRA NS, FREOEESICI > TERIREZ VDol
S, AR, BYEHEREZFIR LcEBBT O OFEE LT, B/NTREIC X 5 HRBEHEORER
T\ %, Jounson (1970), MaeratH and Hoop (1971) iz X 558, Wih b 2 kTHEEE v
FHBERETDH S, B4ETHRLONB X 5T, AMOMKIER TR, SRITHERERIC X 2%
i OREERD B0 5, ERTEIHEEEIE Ve FENLETH B LEFITEL D, EINI(1972)
BERFEAE (Y RL) BRERCCETHERC IO v 77 L ERFE L, KXo
HBIEWT, FOFEIRBHICRRONS,

#1%E, BEETIERESR T3, Intra/Supra Basement iR O @ik 0L R 257, WK
BEER OB L LT,

Bl bV (BHLOE 5 K, (RA; 0, /A ©)

BROWRE s H

BEOEES L LGOS ; D

BEOIE s 4, B

BEOHE 5 a

(LA E% 5 MBR)
BERLOTHS. BHOFHICI-T, thood¥ERanE CGREEH) LLTkwsbok, B
i (EEEE) LLTEMCE25 00 Bs, § 1R, BEBEOMEL LY, BeE
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%13 Intra/Supra Basement &% D 4T E—EH

G203 55 5 SR
a) KAy (Specific Points Method)
% # 4 | | mumsm |pon| Bezw | kezx
1. VACQUIER, V. et al. ' 1951 Prism 3 6, 0,4, B K, H
2. GranT, F. 8. ¢ al. 1966 Prism 3 0,0, 4 K,H/B
3. Moo, ]J. K. C. 1965 Inclined Dyke ‘ 9 8, ¢ K, A4, H,
4. PetEr, L. J. 1949 Dyke | =2 9, ¢ K, A, H
5 i, Bl | 1963 | Dyke L2 o K A H
1 Step 2 | 0,9 K, H,D
6. Beans, R.]J. ‘1%6 Tabular 12 0, ¢ K, H,D
7. Suvama, J. | 1972 Prism 3 8,9,4, B K, H
b) A& E: (Curve Matching Method)
b-1) #EHedh#Ry: (Standard Curve Matching Method)
1. CuasteneT DE Gery et al. ] 1957 i Inclined Dyke ‘ 2 e, ¢ [ K, A, H, a
| | Step ‘ 2 | b,¢ K,H,D
2. Gay,S.P.]Jr. ‘ 1963 | Tabular 2 | 8,9 ‘ K,H,D, o
3. PoweLt, D. R. 1965 Dyke 2 ! 0, 4, H K, 0
‘ Inclined Dyke ‘ 2 | 8,0, 4,H | a
b-2) H/h=F#: (Computer Curve Matching Method)
1. Jounson 1970 Polygon 2 4, ¢
2. Macerata & Hoop, P. 1971 Inclined Dyke | 2 9, ¢ K, A, H, o
3. MW VA 1971 | Prism 3 | 6,9 K, A, B H
%)
4 #  F NI JaE | 1972) | Prism 3 | 6,0 K, A4, B, H
” ” Prism A, B,H 8, ¢

¥, RAERESEL TR
3.3 ZWRuHEE L = RouiEE

I PR A AR T AV B AR L U CIRTK TR & SRoTER & 235 578, R A
ESRITHGIEN D 2 2D TH B0 5, HH L U TOBI S ISR\ T, fiEEARENIC BT ICE 5.
L2L, BIETHLHOIREYIE, HRICAVSL T HEENE, RFTHBIDH 55 E v,
ThiE, SRTSERRERSER LD b, SRk cRBEOTER L, iR (INDEX)
BIED L TLECENEIR VBV AR CED B L, EeiBEAERB T, Zofic, B TRE
TR T R BEOGRIEREY, S0£L OfEE o2 b THS, LL, MEHEORS LIF
LOHERPIR D KE (BE/R> 3BE) BEERT, TRIERANC X 5 ZRIUHEE ORI
i, ERLUBRBEENEINDEZLAMEo TS (i, 1970). RFOEPEKR, S, ZRITER
LT TRVCRSER Y, 2E00WNRETHEZLPHLNER TS, Thik, F4EOA
BORERREE (86, 7R) RUBERMERREH 2 ) b k{FshTrs. ZRTmEL
B WRTEEBCRET ez LIc X VAT SEERE T HT, hRBAEOBA I VW TERMICARE -
Twa, chicks s, SHREERLAC2EHEICE, 2O shicahkoRs, 1B, BEZEEL
<, MLrOHELRFTEILERDBZ LAREHRshS,
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4. TREE/\BBE I L URe R 2 iR O « 2R L ORISR

Fa T b~ & 5 i, AWk i 22EPRKE O « MREEHSLT 50T, £, 29
KR & B OYBERERE LA LT, 2OMGEREROT 5 L0BETH S, KETH,
T DA B 4R THUE -SRI b O3 S T\ AKX IR USRI HUT K CREfChipim 2l & L
T, ZEPRKRAET - R Eo% o ORI L, MEEMAS. B, FRO T OHE
OHEREBHRERT S L TEAV., R 2 WTIREEZEOHIT $AL « /)14, 1969 5 /M1,
1967) 1z LV,

4.1 JURRIRZEPREGBIART « IR L oo RRER

AETEHANERANE, B, MBS, L 3 WEER SRS T, v s
R, gk, AT OHERFRS OB R BET 5.

411 BEBRE

R 1 196642 I HVETIRASIT A EER I b U T R 0 T GRRR IR A I g 5 2 5
&, RUHBHITHEOR - T 5 Z OMRE R LT, HMAM~OZPHEEREOHEFIL 2T
BETDIILEANE LCRERZT ok, ZOWETH, SRENERE 3,000 ft CREE{TR -k
7, FOMICTERE LREREN OMFE L OBRE B wic, —EOMiEE 1, 500ft TRE L.
HIHUE 3,000 £t Tk, FPEHRS3AR QUARIRG | km), @bz (R 1 km), 1,500ft i, HERLI7AR

(IF] 1 km), mdbit 8 A (3 ~ 5 km) 2§ 7.

R LR 2 RD@EY Th B,

Fagk TR X ORBRMEEE I v e BETE

BELEER ok WA
LS 1 | v-4014 7u %] V-4938 NV E Ty AT
AW B g g | +0.57 (2R +0,01 7 (&R
1968) | g & % 1 et (07 5 Am—s—) | AKEREHA (D)
B oh B | V4914 e Bl 1) V-4938 JLE T w AR
) 2) V-4938 £ A
LR B | 0.5 (&) £0.01 7 (&REH)
(geg) @B F | A (DC-3%) 1) FREASEREN (KE)
2) HERAA

HOERREAR OB, M kAR (B2 2RV CEREAREE» bEBEs . H6 X,
857 X1 3,000 ft KOV, 5006t ORERE (=& —[ME 57) TH 5. H8, 59 Mkt OHE 2 Kk
WA TH S, $HE 2 KBS cHAVEHER T, Henoerson and Zietz (1949) O,

#T _ 1

9Z* — §°

(675 ~ By 4 279

§: BHEMETHRE=2 ki
Ty, Ty, Tai BHELA, 4 S OFAL, EVES ORIELEOBAEO TS
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Bo JURBEHRRER (3,0004t)

TR ERIRRBERR (1,5001t)

Thp. 5B, WHEH2EMD T 4 vF -, BEOEERRE KBRS 7 15— LT,
ST OB LAy bhaboThs EH5EBR).

4.1.2 MWEBELSLUERHES

SR, FEH OBKET D bALE ORETITICE Rk O Sl A O—E K, £ OowEfl
iz, BJIEOHEARE LTS, AERBMELZIEI, PNbAMERFMICESE, WoBnoT
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FeM JENRERREER (8,000f)
$RTE. 2 KIMITIH

Loy

B USRS (1,5004)
FRTE 2 KA

i3, BHOWHETESF OBEREER L <, SHHEREORBLEX TIVIHI/ Y — & 7 (M
B, B8, WEERE) OB sEHNT 3. AR, Z OWAORBEEEOMOLERICHEY T 5 b
FChBH, ZOMECRAMEIEF~EL BoTVE, ZOPLIAEBEREOE K LICMET 5
LHERENTY S, 7Y =i 7O, —BICEHEERLEXLRTY 5, ’EOKRFILTER
BRLTES OBEEEOLNE REERE) Le—#HoLolELT, BREATERNALT2ER
Fhdbs, LaL, M (1966) 1%, RFILOTERESHEEHHICIRZE L /oS, ORI LT AL
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ThoHol, Fo#aul, ThEEWTREANESMTsL0Thao L, Lt THEEZR
DOEBEEEERBLELD LN TERVILERL, Thib, ZOHIKOMEEMEEEZRL
T RFESE SR OMEED) (WPIZES) 8, SE=RILMEERE Th oIk cRERES LT, #
WA TR VCHR TSRS & U, BIRNICT bR LR L. OB F MY, BE
DOHERRAM (HFEBOWLEN) oMl L TEREREL DRV L, Hkeiliic, BREOSTT 5
IR ORFRBETBEL ARV LIz S,

T, BESRERIERE T, HERTHIPE, BIEREESNEREL Y 2T, K&
RS kB, Thid, BRI KIDE EIESLEEHE) KRR T RICHERERTF IS b hb
5, ZOBEAEERSVI LMD, LIELE, REEFROKBERE T2 LR850 0ThH5.
¥, ohk, EREHRLETE, V0¥ 70RELDTE, BREENPRESEIBLZLE
EHETHAEL.

—75, AERMNEERNIEE LD L vk, 1RO 2T, OMTRLZLOR, BEE
BRI OBAERE T b 5. HAMEORENMRREIE | Bk, ok, HMEOEREORE
1, KEETEHRDETIEARS ) — 02 7HIR TR L, g T 107" Semu/cc BETH
BLENTWS GEEAZRS, 1971). ZhidkilB I vidl ~2iibhsd, #HEAI VIR0~ LT
v,

H10B0, I, BB %13 O &3 230 HA O E i 08 & KERIEE) « EHEE T O

K RE®D g » 5 ,
e ¢ [FE & /52 ..ﬂ%% 4*% %O\ . e | ;\
BAleE 2 0 2Bl 3@ ||l lwe us
CED - SR w |EBRE HE B X
% o EE
. # *®
B @ i
| 2,
oM o% E" 7
i
LREF| ¢ | ; 77,
BREE| | 7 277
B éz
|
% N é
.\
BRR| | ?
% %1 P é%
n & “

101 EE - K - ILIEHOR O KRFESD, FENSERY (i, 1962)
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: B¥ [ B R 8 Gl1954) | 3 B
B 4% S
NI 215 5 e Enb i FENs | 8k
o | | VI 5| nER| R ER A2 RN
HEEB
HlE ®m| v . —— | B|RRE
o %R B |REEE
1 - VIVIU AWEEDE e
¢ - VIL ﬁELUEk%EE .
3 BEFE N EE
V e 0 7
Tl | v | reEm mTCR
VL 1 5 ' o=
1| 3 iirzml B OB, e
gt ull v KEXE HEREE|E R B
R ERE + A&
#ERR | I |@mRE|wRE T
sugnlt LB
4t & it FEAE|mIER TIESE| SUR mEdLEAOMEHKoBRER T
Moo I |88 | SRER | ROER| BHAE (52, 1962)
" " &
ERERT RAL 75 7B
pma [EEERTRRL S VB
bl i) J=]
o %m0 JE(—nmomm
Rl T * B
iR | s (780m)
[T EA W ERCIeleT)
e i B
i ?i (600~-865m}
o (W& g Ji B
(195~300m)
® & | & |6 B RE_(20~156m)
-1 & -
. 3|2 (250m)
T M| EUAKER
7B R RDEE
E B = MR XUEE (300m)
w| |2 |eo0) B UJ(zzs;oﬁm)
i | o [rem A BB K WE
% % — Ao B AR & (M —5%, 1959)

Mok smd. ElesIoic BEEEOMEEIFRE T

4.1.3 fBIFEEE &L U Straight Slope S DRERE (127 v JZ)

3,0001t U8 1,500ft PRESE (856, 7E) 25T, Intra/Supra Basement #H % F\WvT, KiC
B B IR TR B 1T s o 7.

i) ZRFEAEE, RTHTBBIE F v /- Straight Slope # (8 138 a)-1)

i) SHTREAERE iz Moo D (8 1% a)-3)

iit) SRFTARE VIR RMRIC & 5 i REHE

iv) ERIAEE BB BRRSE 881K b-2)-2)
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i) Straight Slope #:

Z A VACQUIER ef al. (1951) 12 » TIRE Sz =k AARI X % Intra/Supra Basement 71 DYE
B Th 5, BBRICRT L5, BERF ONRORIAERI 2 EHR L AT, TORIERE
FRETLHFETHD, REFRE L TRBIER (4T) OMhE 2 ks (9°4TI8Z%) &M+ 2
(#5513 b ). Straight Slope IFATHICHIRICER SN L O TRV, RIS, EBELELR
BreLbto L abhTws, HIsKb) 2o AL LY IC, MRENSTHERT TV
BT, W TH 0D v slope & O THREL BT T2 2 L3 C& 5. HHEFIIRMA 52.5° (FHE
JEEOEIE) 1o, TRFTER, SRInAR, TRIEEHRE OBSEE R O 08
W (SRTEBIOZ) ®4 4350, 120, 120FiFI5L, % O Straight Slope 73k & skabiz, % 3&KIC,
ERTEHEDOTFIRO—EE R, ERMEhic Staight Slope DR S ¢, ¢ S0 b OTHE, G 2T

fp—j(_q__. 4 , ’

EGAP%
SRR AR

A
n=a/h, p=x/n

#513[%] Straight Slope #:DUEEEREK
a) Wi
b)) TREEO I

#3355 Straight Slope @ ¥ & R 3
(VACQUIER el al. \Z3EH OYAEE NI 2% D)

>

&x2-| A | B | ¢ D M P E F | 6
1 1| L2 | 0.6 0.8 0.5 | 0.5
16 1.05 | 0.65 0.6 1.1 L1
2 2 L3 | L4 | 07 1.9 L3 | 09 | 09 | 0.9
2 6 | L1 .05 | 1.4 | 1.0
4 4 | L0 | 08 | 0.8 1.5 | 0.9 | o8 | o9
4 6 |09 | 08 0.9 | .3 L2 | L1
6 1 | 0.85 L2 | 0.8 | L1t
6 2 L3 | Lz | 0.65 L3 | Lo5 | Lo
6 4 0.9 L5 | Lo | LOS
8 6 Lo5 | L5 | - . L4 | L4 | LO5
8 8 | 09 L7 | 09 L4 | | 1.3 (0
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U, HRERE He, Hg 05 0R 5

ii) Moo D

= I TR EALE RS E % F v /e Intrabasement {5 O EBMFETH S, FVv BHiHEIE, BIkRO
EMICEATNCTH Y, ZOEAT2RERIEURITRT. COFETHE, R MR R
HFEORVVIEE TRATRE Y, MSIEFEOBEE, IVETREELEL0, THREY OBEE, A
DV BEENKEL, BN F+— FrbERM5Z 2 0£<, bE DXL, RBIRTIIELEN DO
BES0Z, ZOREOFTIcOHAVE,

l13] > [t]

|
|
|
|
1
!
|
i
1
1
1
|
1

|
| H H 1
w Xo Xmax Xa X3 Xb

#1447 Moo D HEEOEEEERE (INDEX)
FEEE « Xy, X, Xy, Xmin, Xmax, Xa,Xb, t1, t2, t3
(t1, t2, ty : FAMORKRALEE2 5 tan fi)

|
|
|
|
|
f
|
I
!
i
1
|
I
]
]

i) EEHEEARIC X 2 MR AT

i) R LI SR AR OBSEGRlE Ay T, KT & 0RITERROFERIC X 2 k& 4T
e, HROEE, Bk, WibERkok, ZoR, FBEREETT 0K, HRORRICH L TH
(3 ~648) DOEEIEZFREL TEIT L E19K).

iv) HEIMHRRAEE

EHEORRE L, SRTAECE 5 HERAEE AT, —HORF RGN Lz, = 0FEORN
BETRHTHT 5.

4.1.4 TR OME L OXE

F5 BT _ ISR 7 J i R T R T O TR LM S e b RIZ X - TR LT, B
LRI & N HR & SERIE DR OIRIGO s oRdIc b OCh 5, Straight Slope OB,
BEROEFRITIE 2Rk GF8, 9H) &BBLUTRELE

AR L O HEE S 2 HURMWE 255 2 2 LIRERO AN TRACABER LT, Kizzofrbs
DOOWIEE & D BT T, FREROBRETE - TH D,

1) JCERIE e B vl i

F16RF I et & P I 7o T 0, ZPRERER, EARE, BMEWE HERSRCX
BHiE, ROV X 2B oEHHEETH 5. MIHEIHMEHEEN FBISK) oWfEEzy. i
HOWHILABREIRIC IR b T\ 5755, FOfED 5B b) horizon (FEIUE L) L& S T3
CRMBAzEAR, 1969) o 0hdor+, WMERNmE, JE»OHEESh 2B EREKUEERRE L



NBBRRE S SRR (W)

TOTAL INTENSITY AEROMAGNETIC MAP OF HACHIROGATA DISTRICT, AKITA PREF.}

100 BIFAREGRE CEAET m) (Y K=l~5x10%emy/oo
QD mmekwe ceaw) D K=5~8xIG*

& surwe @D Kk=1~5x16* .

SEI5  J\RRRZEARES TR EE R O L SR I
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mgal
—90 —400

gamma

/ﬂ)’ig%
ol o A B ) x
_ . o
NI
T t\" y "xx//’:l: b
1000 ﬁ"—l‘r \h“ );\ Z f%‘mm‘// ‘F/
2 b J 7
A WO8 ¥ 7k P77 Hifu= & offiE
2000 —< A - £ REIK I s oliE
77 W ZB 7% Bk s s it
T e ~on- IIB LR
[ N T BB LR
(A} P HﬁE
Vo

W16 JCRRIREETE (E1~ R Wi
(R, B, B, g i) B

DI % T

—) BA-HE, BB O

BORERUHBKEROBMmIZE L BRI hichz s, BEACX s L, ERIIENOE~EL LS
EFIC S v, HEWTE & i3 5 L TEERR LIROBEEELOMm &t —8+ 5, EHEBEIH Y —
Z 7R/ EBONE, THEOERE-BT5. —HREEEIECE REYy, BhL3BosmE
57323, IntrafSupra Basement BEEIIC X 0 T S 7cRERHE A) ~ F) o BRR2#SH (REREE)
RS L, B) BT, EArLHEShAHEL X815, iR~ L5, WK
BPEERE LR 2 Vi i v LREE ERICHE T2 B2 0 1 5 22 b, ZOXGEAEWTS
3. i3, HEEMEATICAE - Intra/Supra Basement HEIOZ UM THTELOLELTIV. b
L, WERYIZS, TRAEEERE T2 OMERT 2T L L hid, BREEREE), C) Tk,
D), E), F) GIEVEWSH, B\ - WECTHE LERRELSFETAEEST &SNS, E2ETH
Ciek diz, ZRBEHEIICRT 3, BOo—HHELCOREADE VRENTIRVEVWIERS
OFEYEETEHT 520 vz 5,

=) BEREDE L HUE OXf

U Lbbb 45 LRESS I TEERE LR X 0 0T, REE LRI YL, BsHERED
PALICHLE S 5, M) (1967) MEKEMATERIUE EREZE LT b, WIZRE ST Sh 58
KEBIMRICE LD LD Chole, L L% 0%, = DEIEME XY edbl ozt B
SK-1) ©, ROTENPSEMA LIz, BIS, = OHHAE CRBEKESE T 550m LT Sh w328, FidT
1% 300 mCHBRBICAD, AN LI00mETOICTEREBIRA-TVS, Z22Th, MEAHEEE
ERCEBIT STy a7, UL, BEREEN 600 m T, RPEERKES L RREE OBEKEN
BITEMEAELL, TRREEREEE (1,100m) o5, Z OHWEMEERTHE TLH O,
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specific magnetic susceptibility (-(0") —s

. 0 5 (HspE) 10 15 Emu/g
]
X
i)
B
1000 -
Hz lli:
Mt
Ny |l
| B
Ht%
2000}7 i
? g :
s, |
, 8 m
&

3000 —- g'@?
8 Lzd "
Td |8
| &
b
,f" Nt %
4000 i R "
(o]
B

45003

5000
m R N=I73

HITE RN TEA GBI O v T 1 v 7 O (FEKEmRLY)

ThHL, RICBDRMEN G, WEERE OB TERAERKERE® 1P ERVRMEE Lo
ERVZ L, —ODBRME Z ZICEX BT ENTES, O TOERBENRIT bR T
Ve, [T XS ICHERE IS OB E R T v 2B IRE A OB O B A RENE ORE T,
U EoHEEEET s ENTES LT,
FAWERFEEOOOFF T, BLAEOHBE, AMEEOWREED L WIERRE~AS LHIED
LloTRY, HRRBENHOZOL S HARELEHRRET 2 ERTERCRL, ZORRENZO
HUIR2EORMGEBEHR L TV B E 5 I LTy, —JFHIRIE S & 3 RIRE S LK
BEREORRIEP LI ORDT 22 LM bR THE D, BIIURE X bR, KRS
HERE LT3, 205 RIEE T, BEERLLTRDLAKLE (Rl - L) BF
DECRERBEMESEEHRLCTHS .

ki, BMEAREESTNERCHE-7-L LT, 20X+ MEEEE ERiCHE+5 2



21

ISR P - v v ORAECE IMER I X 5 EREREE RIIDTER

LD YVEERZ L THB D LB

T, BEKHBEB) 13, HUERTE? SERIE (bavd)IE) Pic kR o0,  OREME
DHIFIKREEEA TR CZ LPATHERA LM N TR VIG5 EE Ryl LEL ., £/cE
AP LHESRBMEL LFBEL TV 5. ZOBKER L, BRI LGB T SR 1028 E
DFFWIERFERFIORIIC S ), FRCLBBERF L3BL ARy, Ok ) hFdbthoFRER
B, VAR SREMOHAICH T T OWEES, KBTI O UEME, R~ KEHSICSERHEBR ST
wa, shbikvFhd, HRERBEVEPRVEVERENOBELFITS h T 5, FlpElT
M, CoRFEHEAEM (NS 4 oBfEliciziEdiT sz & hfid-Tw5, ZORORE OHER
BRBRAEOL 2 AXFEEPHETRRVY, —2DEZF L LT, W 2P tHESTL TV 51
BET GRck)~IE) oEAKEEE RIS, TRE, TWAS) 25 Xk @b,
BERNk) 12, NS FRCHBNCOMT2 LI VETERERIITHS, L5 LbWHETD
5. ZOWY (7Y —vx 7 E) OXEEEE, NS R O E G ORISR I - TR
BATHHERDS LEXTIVED, ThRLEYBEVIZHLTORVIERD, ZOBRERR, T
WBOREE, 0T EPNEORVERRRZAL LThobhaz LIZFETHS. FISKTohiix
BICRT, bLES THNERFE OETILT L L KEEEE RCHLERS L b, 20BEFH3 VI
I TRRATEE I, ED OEE O 2 km OHUSOYIE GEKR SK-1) © 1,800 m THIE
MEED Ly — ARSI T 5. 2 ORBEGATIRE (1, 200m) [ZE_ T Y B2, L XRD
ARk, 2Nk Suprabasement BT FXZTH Y, Intrabasement BERITHEN Uiz & OBEE
1%, = OB TR IITI0~30% L R BN D, FO—BiEST UL LEL R,

Z OBIOEEE, WEEROFREIC X RSS2 LRERICEALER, ThEREX (BT TE
T, EMBEZALCHCTEI LI -, whiE TN i lgRER BRI > TE ok
TOETHIERESE, 2 Tky TEEN] RAMEKRORECRE R T bichs, £0ld
2, Z0X) RRFEONSCEEEFEL CRULESBRECLTRAFHOERA L, %/, ZOR
W OBEEEOBERLE & 0 BT ORI R OMEL 25 TH 5 5.

) ARRIER SRR AL (A-B)

FI9RE, HISRD A-B T - RSN Ch 5. o OB IEEMRIC X A RERWTE O
HRIBAEIC Lo TIT o7, AILREREHWIE (A-B) 2 H20icmsh T 5 4 0 Intrabasement
R AN. 3, AN. 4, AN.5, AN.6 Iz L 2 FHERAR L2 LT, ERE R LEMRIE G 7
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BLRL—E+5 k5 kBIOEE, BN, BMLREIELE.
T OFEHTICHESL - T, BEOER LFE, SHE2RMAK B8, 9X) 12k - T, H¥REIStrai-

ght Slope & FvT, ZHZNHBRREHEOBRTHBROMIEMEE B,

Z OWTEICIR - fHE TR, BIES S oHRb Y, Zhhdb Zh b oSSR +5 &2 6
NEKBRAEP MR LA 32 L8 T& 5, AN.3, 4, 5, 6 [C2V T ORI OFERE S 4 KTz

MR ETEIC L BMATTRE (B4 %£-CM) 2HHER LIBEL TAB L, WERHIRES %LAT,
BIFEZ B, T SN L, BAKINE (AN. 3,4, 6) Tk 1 x 107° CGS[emu F2BE, %
P (ANL5) ¢ |« 107 CGSjemu fBE L, HRARMENERE GE2X) L RV—EE2 AT 3,

— RAE

cersenns AN 3.4,.5'6/‘5\l ﬁk{@'

5-2

4-2 {100

K=1.44x|0°

K=0.94X0
A 19

A A
VR ? N
5 4

EAIPITEN
3

TR Zerh e B e
(A—B)

20 VAR ZER RS S

PRI ]
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B oW & B AN. 3 AN. 4 1 AN. 5 AN. §

®m W ik oM !ss cM [ss cM Ss cM S$S
FEAT KBRAETR KA T o{ —100 100 | —300 500 400 | 1,000 950
[ (m) WA T | 1,000 900 | 1,100 700 | 1,500 | 1,400 | 2,000 | 1,950
RAFREIL R emu/ce 0.94x1073 1.44% 1073 1.7X1072 1.35% 1073
Yk 5k HEKETR —50 150 500 1,000
BRAETRE (m) T 950 1,150 1,500 2,000
yidkic k 5 kg4 Eeqily-Sliss FrRIZILE PRI gl
ATRERE (%) 5 5 5 35 0 7 0 L5

GUIFT)

CM @ HHRIB AR X 5 REERT
S § : Straight Slope #iz & 5 @iF

79 LT fRMT S L MV o BT ik,  Intrabasement MO L LT OIS b, THEE I
R HBREEOMITIEL LTOBMP&S LERLTVS, EEXTEIV,

—75, Straight Slope {2 X 2 f#HTEREE (35 4 $-SS) 13 AN. 3, 5, 6 Tk litRakic ks boLizd
MEERNRELBFTH B, AN. 4 CRIBFOREL L, EMiEE L LB L BR VBRI
ENT3, ZOHEEE, AN.8.5,6 T, ZOWET, THORERD RV slope (3-2, 5-1, 5-2) 78
ISR TOB DKL, AN. 4 TIEIHEO AN. 3,5 [0S EhTwT, Ty slope 23l
KHRFEEN TR L ThH S, THESZTREICH 45, Straight Slope %, —RITE B icE
REERMHTT 5. Zivid Straight Slope BRicfR 5 ¥, MMEMBERICET ARALB-oTWE. ZOH
&, AN. 4 ZRME S G T 279121, slope 2 HIT 5 2OFHET, TS (AN. 3, 5) #EREL
TR 5 LERHZZ LEMo»THS. ZOREER, H5HTHEURML, TOREBITTHRLLH
T3,

Pllky, Mh#RBA&HTTHAR OMF IR B FEThs 2 LA L TH B, ik
BUC X B HIES, MATICEROBMES T EBREPUETHEZZLBREALE->TVS, ERETH
FHIC X 2 BEMET 05T, TR OFBAERE L L CRBICRE T 2BBOENRE 15 L, R
W B E R TRBANTHMN L, BN TRIER MR < SOREE OGN E L 720, FHERRAE R
D, WEOHCHEMNTRAL RS EAMESHS, Lvd, IR (TR ofEMERZ L
v lis, BERZECHOB/METIERL, LVERCREOREICHEN N7 » 7SR TLE 5 FHEMER
5.

ZH LEHE L H - T, THRREICHT 58 OBEREA & v 5 IR, SkickshicEE
KEEDO—2ThB EVZB.

4.2 BERIFETRESAENT « IR Lo MR

AT, HENEROZZ UL, £k MENAREFROMESh TV 3 RICIS T 3224
MESHEEZRUH ET2HEBREOD ) FioovT, ZhRER, WEBRE (=75V) RUES (—
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OBSERVATION ~—— SBEEAS  MERIA Ky 7/5-L-%-
) ”$+~______J SHREAAT
EERMHEAE l
ﬁﬁﬁmémﬁm% %%%Mm

¥

DATA COMPILING | VZiRF4 w7 32 M0~ GBI E)

2 RLERE
L HFURR
—EF ALENERX E¥i ¢4t
T4 R~z
BABEREET 71 R~ &%K@ﬁ%ﬁ
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BEOLTRDEFR -5 S, THERSH U TEROZREHEIO B TiEd 21T o T
P75 B AT 5. CHEABBORRICH LT, HEHRORITHIGIE CfT 7k - T iiFR
ST X BN (B TIRE10M, #20K) CHBMLICHEY 5. Z0edicid, ARicsils7 v s
LIHVEETBLERD S,
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WM B & X E: 1B 5 Continuation 7 4 )V 4 —iCDINT

1. [EBH7 snvi—] OEZE—F#R

RERSCEHEL b, FETHEOBROL BN 3enicAvohay 7y 77
£ NE = PR IC R R R 2 v, BPRKEHOFITIEELTH, £ D7 L AT —HBBRE
hWER SR T3R8, £ OHRE, ERMAITICEL > THAR 2R >2» OEREMORS IS5 2
LIz ko T, ERNEBCHBEDOBRRSEABEFEOSMERES, THICX o CTREREKOREN
SR xTFELTBEDIE, vebziud, [EHENI T, BvrbhTens,

—F, TANE—FRIELT, TOHGEHAV GRS ERNICITES Z L LTSS, oh
i, 74nz—% [ERN] CHV3H58THS,

BEiT, BIMEsHTHRRLLIE, THUKEEEETT3—20FEELT, ZhiZ7 4 18—
FEELCMTERICEB®RL CEFT 2300 58455, LPL, ZOBARE, 741051 IEOAN
& AR OB, iThA0KT, BECET2ERY ERN] KEESH TV LERDS. ¥
b, WEZETERE, 7407 —BEOBR TSI RPN, MLNOELERTELDES
bThs, £LT, ZOELHEBELAVE, BIRRCBREPEAShC LIRS, 20X RE
HOBREEONA T BT 408 —%, SEVIC, TEEBHTZ7A4NZ—] LFREZ LTS,

T, 22T TANF—-0FBLE TEEN) CRELZHESHEL LS. ZOFEBE, 78—
Wyicst L CEAT 2 E0MIECS LT B iRy bhsEL0THS.,

AT, ZM7 4 NVF—DP—>Th 5, Upward Continuation 35 & U8 Downward Continuation 7
AnE—% Ly, FREAREOCTADINT A NF— L ULTRELIEBETE, 7454 TA7
ANE— (EE7 5 =) HoOFEEE, BIHTERMRBEECL-T, TOMNZFNT+3
LV HBPHIOVT, EBMICRES. 20%T, 7405 —0 [ERHEl L5 IErd, HLEV
FAOENTANE =BT D, 2074 VF—id, DgdHIBEOHET, [ERHZ 4N —]
LLTHAVWZZ LR TE B,

LZAT, FAVINTANF—ERETER, T4NF—DRE (FRV—F—-DRE) &, E0
LOIGBETIPWHCEELMEL k5, —BHICV 5T, ZOREBEVIEE, F4VELVT 4N
F—OBBT AN E - LORE (BB3CEER) WhElk3, 220 ARERYEVFAL-X
—EBRETBORBCOER, Bt Rr—& —REEE, RIZHIT5 L5 mBonOREE LT
Bhb, TNLEFHERELOMT, Lo THiEVESTIRLVIZ L MBLES DT THE. &
VR L—Z— DR FOER SO ERICTET

i) 74 % —#4{E (Convolution) DFERMNEL 5, ZhRHZKRILT 4 VF —TlEA L L—¥
—DRE (N) OEFHIZpl35.

i) AJROEDE O OREREA N ORI L Richig 5.
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iil) BEREPBECTELTYHE, 47405 —2BEL CHMSIRENICER LV TR L
HOWD OTHEE L, FERERY ST TT7ans—2BELLY, EVSERRVES. Z0kHi
BE, AR — 7 —ORSBBAECFB LV,

FETIE, FaL—4—OEE (N) 22~ 8 OREIGEATY S, Sk Rici~7 B & ki,
Ze AR B OTUAR IR & RERRE L0 BREEEELTBALLOTHS, ZOFXL—F—0ORS
B, 74 F—OMWRICE X8RI ST, EELES X 5 BT 4 A x— 0D OfFZE(ES)
BEZBLIBTAVENTANE - ERHTEHCRAGERETHD LFVVEYy, 2F Y, —KRY
BERTRBOCTZ A LF—LREVHEVOEN, THETHRRTELIS, FH95 L7407 —2H
WESZEBECEOIBBEN LI LIEDLZ LV ORHRIC o T, £D7 4 VF —DBRZREM L IOHE
THIELXS, LV OBRKBROEETHS.

2. HvIF NI T 4vi—0HARE Continuation 7 4 )V & —

21 HvFYV T T 4 vF—DEARN

ATER (9), 7 4 & —B% (w) 3B LOHABEE (1) OfficiE, ko Convolution 43

u(%, 9) :J' J S8t T G, ] B omcamioms somsnssmommansan sasmsasshsmsssissabal

R ATAC RN
L ACHREOHBIZER TH B L, WOAS (9) OFBITHERT, o TORFRBED LT3,
AHERRCHWABRVIZT 08— () 2FRTETZZ LIzt 5. b
w(a, B) lal £ Nand || S N
w(a,ﬁ)={ ................................................... (2)
0 la} > N or |B] >N
ST NETAaNE— (FRv—F—) DESTHS,
ER ASBSEERR TR L, FE 1 OEFE TR EOEE L THBWIcfmTsboLtsl, 7q
NE—IEER R T 4 AT A E—E LTE X BRI

u(k, l) — uiN”ind(a, ﬁ) q(x-a,y—ﬁ) k15 %& .......................................... (3

L, BLw, 3747 ANE—kBRTHLOL T35,
Fie, T4 NF—OMHEERFETHIVL RIBEARTHIIT,
wd(a, ﬂ) == wg(*d, ﬁ) zwd(a’ _ﬁ) = wd(_a, _/9)'(4)
AT LY HF 5 Continuation 7 4 V& — %, NMAREFDO7 4 V¥ —ThH3.
T, AN, 7408 —(w), HiJ7 () OFEEENEY, Zheh, &, W, U L+5 &, Convolution
(1) & AR (m, n) T
T (1m, n) =W (1, m) 3 (1, m)jresreesessersnesssveessaniniin s e s (5)
ML, 22T, —ROBK Hx) &2 OREEREE Tm, n) L ORITE, kO7—Y =%k
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S oo

Fomym) = [ [ t05,9) exp (—2mi (me-t-1)) diedy orvoroevsnesmnssssisssssssssssns )
(7—U =%H)
(%, ¥) Iw jw Tom, 1) €xp (208 (mx1-mp)Ydmdis +oevveveresevesnssssesssssssssssssenssssf7)
(7 =V = WA
HL i=v21

DHERR S 5.
NARBH DR CHRT 4 P EANT 4 05 — w, OSSR W, 2 0FE
Wo(m, n) = g;o ”Z:O PC(x,5) thy COS 2MMESCOS 270 +vserstsvassonsassssssnsesaasrsssorsorsassnsassens(B)
1 x=2=0
PC(x,7) =42 2 =000 3 =0 rvermrrmrininiiiin s s s e (9)
4 x%0andy0
THEbENS.
(8) OFED B AREIZ X BIELLTIT /Lo 72 DK,  Convolution (3) 2500 V) AEEIC X 28 Tl s hT
VWHRbLTHD.
3, Wa lZ bIRDHFMEN B 5,
Wy(m, n) — Wo(—m, n) = Wy(m, —n) = DAty ) b i s i i it sl s i (10

Fie Wy 07— U = WTHR w) 13

wé(x,_'p) = J J Wd(m, n) cos 2mmxs Ccos 27[;7'3) dmdn """"""“"""""""""""""""‘(HJ

—co  —ca

THHY, R IR T SEAEIIC L, TR S OBERATEA % L oBE0E, Wk 128 (F
A X2 MER) DEOBEMOKEEE VD, B 128 = 12 TE shE, £ W, o
B EEZEEL T

5oy
w‘;(x’ y) = cl-j j W,(m, n) cos Agmxe cos 27y dmdnees e 1)

0 0
2.2 Continuation 7 ¢ I & — D AT

b HIFEDOTIH BWE) LCORIME (b2 VIZENE) OS> T 51, WOEEDHEH
ZMTOBNME (EOE) eIz eR3TE5, BIIEEL Y L @RRERKL VES)
%) FETOBAEFET 52 L& Upward Continuation &\, HiICFFH (FERME~ESC) F
W TORREFHF+ 5 = & % Downward Continuation &\ 5

2.2.1 Upward Continuation

VEBEE xy ZACERIC, z EBEEMEICLE, B o v VRIS E, HHEBOBERT
ANV, 2) DL z2=0 %D z=~h(h> 0) ~® Upward Continuation j% ¢ Convolution
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Vx, », h) =J J (e z;:/_ﬁx(j” ﬁ)z-{—bz)s’g“adﬂ RN . |

TRbENG, ZOKOT o —BEE, fi L¥BE,
Fel 9, B) = B2 (a2 32 A2)3/2 e (14)
EART Y LA EREER T B,
Vi, HERBER ORBIMESE AT (v, 2) L5 L, ATIZOVTHIIMRRILT S,
TIZT TANE— i PERBEOF 4 VAT 4 s —ThhiE, RN AT i onT o
i, @), QXEBELT,

Ao, 3, 1) = a:ZV_lN ﬁﬁ;_ﬁf,,(a, TR BT i sy fy e peosssncins it sistianli]

L 723, fiix Upward Continuation D57 4 A VT 4 W —Th 5.
T, fi OFEBEEY F, tya L,
F}(m, n, h) =J J Qm%ﬁy—lzcos 2mmxecos 2ntny dxdy =exp(—2nh o/ m? Fn?) - (16
HsT, TAXARAMEMEPITR o TANE—F frb3BE, E7-UUWEHRDLY

¥ ok
_fF(X,.V, /l) = 4-J J exp (——27[]1.‘/1"2_'_"2) cos 2mxecos 2737!}; dmdn..............................(17)

0’0
CX-THhzbhs,

PLEX Y, %4341 Upward Continuation 7 4 A& — f3 1%, W3R LV Ezbh5,

2.2.2 Downward Continuation

Downward Continuation 7 £ L% —lz2\ T, Upward Continuation 2331} %0390 X 5 72258
EBROMITEE LTREZ ATy Ry, FREKROFEC L - TE2bN 5, Bit, Upward Con-
tinuation DERIEFEIRCOAS, HA%E AT(m, 0, 0), AT(m, n, by L35L, BIRLD

AT (m, n, B) = Fo(my 0, B) X AT (1, 1, 0) covveeenenessiniis i i e %)

ZORT AT (m, n, b) B AS), AT(m, n0) A E, AHABREFCEL S &, 21 Zh Downward
Continuation D AF), HAE A+ LHRTE, %DM Downward Continuation 7 1 /L& — D&
Ptz G, byal, BREY

AT (m, n, 0) =Gy(m, n, k) X AT(m, 1, B) reereeremmererseenrcmnereinieen o e e e e 1)
ThY, 8, 19kY G @

G.(m, n, by = 1[Fi(m, n, ) = exp (2mh v/m2Lr2) (k> 0)srerrmnniiiinininnn )
ThHz b,

$£- T, Downward Continuation D5 4 VE VT 4 M F —geid, WKDOT7—Y =WEHLD

gr(x, 0, h) = 4J- I exp (27h +/m? Tn2) CoS 2mxsCOS 2Ry dimdessseesesseseeseesensnesunenans 2]

ThHEzbh3.
AL, —MICRBLEE Ly, BoE T 32 MVRECERT52 Lick Y, HRE
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t 4
gx(%, 7, h) = 4-J’ j’ exp (2nh ,\/m) cos 27wmxecos 2mny  dmdnsse v (2)

[

EHT5.

8. FAVLNT 4nwH—DESD [FERNT] B O & Hal s
7 ANR—DEZF

3.1 HAEMLEZF

Upward Continuation 7 4 )L % — k04 & 312005 % ¥, Downward Continuation 7 ¢ /L& — |32
KEVvEhEhRD B ZENRTES, WTFROBEEL, REShET 4 VENVT 4 A5 —TEREOIT
Ty (@) BIOFA 2 MEW (@) TEIBHRE LS, BRT 45— LB LR, FRig,
7=V = TRDOFEET 4 V5 — OREENRECL VDTS,

ET, R [BWAE 74 NE—] L0520 TEXTHS.

Ly, HET A -RRNE, TEEAZ4F—] P—BRCEET DT TRy, Zh
W, 7AanF—ORVERS AMICEL TERShZ O TH 5.

T, ZANF—5RE NNV =2~8) T -/eiFOBE7 4 L F -2 b OFE GER) bbb
U ERMIZAE > TRV T, #%7T Convolution DHIMEKR OERFHATIZEEL T, T ORELM LN
OFETHES S, VI OVREROEANBEZ ST Thofe, TOEZIHEIITE, [EEAL7 41
H—] Lk, MEZRLERICITRABZZ7ANE —Thb, LVIHILICERTEXS, ZOLIBT 4
NE—F, SRV THREBELEERNZ 42 —] LMEREZLICTS, BTHRRBE91C, 20741
—13, Convolution D AFTERERM: O (m, n) OBIGITHLT, 7405 —DBEL (b2 \VIZHBER)
OBHDINS T L L E— L LTERTES, 0L B 74 F—% TREBRTZ4AZ—] L LIRS
= Hiegs;

T, TAAH—OBH (HIEM) 1%, Convolution MAREKRMICH L THEF S 3 ERMATERC
KETHLOTHS, THE, BB LEICAELNENELOTHS. AHICBCTHE, B
BT U, BohIRIBICIES QR AEIC X 5 HEI#EYT &, Convolution W AEKICHEA LS4
DT 4 AF—DEBH WER) KoV THTHZ Lict 5.

3.2 HREEHEOEROELFNDT 4V F—

Wi, AABEAERR AGRK, », d) I22T, Continuation g Ay @ Continuvation #1775 5 1D L4 5.
DN, BETZ AN —BLUOT 4 VN7 4 N7 —OHAEEE AGHx, y, d+-hy), AGE (%, 3, d-+-hy)

L+ne,
AGE(x, 3, d+hy) :j J AG(x—a, 3—f, d) X104, By o) dad +erveeevsrvereerersevenens(ty

== BB g, Bl SRS dobinsmerimsnoiven s SRR IS an ]

AGE(x, », d+hy) = ain pix AG(’C—&,)’—/S‘, d) Xwy(at, B, hy) cevereerrrneriin. ()
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BL, w,we FHB7 AN E—BIOFATFINTANE—-THB.

£T, WHIBALZAVT, B0 Convolution M OHEATE 21D &+ 5. Wb, WA
AGH(x, 3, d-+ho) & OIEFHTEER | [ dXd¥ R &5 5 MEBIRIC X 3 R% AG(s, 3, d-+ho) &
wns, WEEHTE & 15 L

52 = J j (AG(x, 3, d-+hy) —AGE(x, », d+1))2 dXAY — MIN wovieeenerenieiiniines 2
X T

2T, AG(x,y, d+hy) %, AG(x, 9, d) & AL Uiz Continuation I§ by DHEE7 4 7 —2 X B
S @R) EFae, Wi

& = | [ (8GHx 2, d-th) —AGH(s, 5, dho)? dXd¥
X r

T [ a6e—as—pd)xmie 8 k)

—o " oo

— 5 N AGr—a, y—B, d) xwila, B, ho))ngdY Zo MIN coveernerveinns o)

a=—N g=~N

Vv, AJRE AG(x,y, d), BT 4 L F— w,(x, 0, k) PEEETHB L35 L, MEHCTHRLT
LTENT AN~ w0, k) 1T, BT 4N F— L OREEZFNLTETANE LV ENT
&%, BL, ZOBA, w(n0,h) FORPLLHLPE LI, ADREEET IR T
%.

T, sNTIE, ERERICR T RN TR X BARARITR o7, WIS hE B T
o THhs,

BB T, @), MR

AGE (mmy n, d-bhg) = AG(m, 1, d) % Wy(m, ny Bg) cseveerseeroinninmnin e ()

AGE (m, n, d+ho) = AG(m, 1, d) X W(im, 1, hg) csserersanesrsessasessssssmsestssrssessessssasvissns
ENCHISS B PSR O AT, 7 % 2 MEREATR j% j% dmdn TN B b D
L5, B,

L 3 T -
ngjq (ABE(m, n, d--he) —AGHm, n, d+ ho))? dmdn
-3-%

- Ji ﬁ A2G(m, n, d) X (W, (m, n, he) — Wa(m, n, h) dmdn — MIN eeeervsesrsirernuens 60

22T, ANBRE OB AC(m, n, d), BHET 4 N5 — ORI W (m, n, by) BEERITH S
L¥al, 0 EBT, BEEEERCRITSIMBREEORED, RNBEHRD FATEINT 4 NE—
Wa(m, n, he) %753,

Tz W ikEeRxLy

Wd(m’ n, hy) = ZNJO ZI:VO PC(x, y) wy(#, », ho) COS 27tmixsCOs 27np-ssssevrsreessenerinsisiuensininnsesB])
=0 ¥=

ThEzbhBETB L, BRI
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- . § 6 )X (W)= 3, 8 PO 5) s, )

cos 2mxecos 27‘[71)))2 dndn = NN aov sontsievemsomm e Er R e r e e e REn e A vk 89
T 2T, AG(m n, d) 13, (W,—W,)? 2 B/NCTBRICO 3ES (b5 \IRER) EZ2TIw,
B?)iﬁ@Eﬁjﬁs%ﬁ% S(wk,l) L33 &b ({E.L Wy, = w(k, l, hy))

S(wy,)) = ‘6%3;27 = j: J: A2G(m, n, d) X (Wo(m, n, hy)

> PC(x, ) wa(x, v, hy) cos 2mmxscos 2nny)

N
—Z &
XPC(k’ l) cos 2nmkscos 2nnl dmdn = 0 ............................................-......Ba

(k,l=0’ ],2’ ...... ’N)

Zhip
ﬁ J% A%G(m, n, d) 30 3% PC(x, ) PC(K, I) cos 2mms~cos 2any
-37-4 U
X cos 2amkscos 2ranlew, (x, 9, hy) dmdn
. J%I jz A*G(m, n, d) PC(k, 1) cos 2amkecos 2unlX W ,(m, n, ko) dmdn--sseeereerevecens 8
e
(k,l:o’ 1,2’ ...... ’N)

L (N4-1)? Bl FRATH Y, ZhERCT, AR COREDBE0ELE/ DT 4T
BNT L IE— walx, 9, he) BRDBZ ENRTES,

ST, BRLOROHELFET L, BNEADF 4PN T 4 12 —iF, Convolution DA FRE D
UG EICRTET B, oz biL, FTAVIAT AN Z—OHET 4 L7 -NbHOFEE (BR) B
by ANBEICI-TEDBZLEERTZLOTHS,

AHBFE HHCEZT OBEEBBEIOEC T WS CLERENO T 4 M F—RFE LY (00X H B
FEE), FOBAEHB LAYV TE 2 EREBH TR, 22T, AG(m, 1, d) (52 iF AG(x, », d))
Db D iz, Z U R i DB LS Sim, 1) B B2 ZORBLETH D,

R, Smon) LT

A(f(m, n, d) =’,'5'(m’ M) IS [eeeveeernnseninntinin i e e e e e e e e e 3
EHEZBHL, MOETREZAEEOEZSRMELY, MABROHRLLD, LikvBEEIFER IR R
B, = OB, walk, 1, ) 13

L
walk, 1, ho) :J %J " Wo(m, 1, o) Cos 2rmss Cos 2iny  dmd vesssessessssssssnsessesessseeses el

THErbh3,

THETZ - =BHIC X 2H% (OR) bRy, ZhidEiz, Convolution & iHERIZICT 4
NE=RETEERLT, BT 4 V5 — LOREEFMERNCT BT A INT AN —2ELB T
LRTEB. BB
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¥ 3
f J (W(m n, 0)_ W(my 1y b)) dmdn — MIN oo e 8
-1

IOBET o~ W, LFETH B,

WBE, TAVINToNE R OFE @), H0iEsR) RS IERE .

FERS, BRFITH L OFREBEOBRRN OEETHE N, TOOX AR EL s Z LiTH
Hohn, TOFEKT, 7—U=BHOGEE, ST L4 Convolution HADEAEE/NETE7 4V
BB BEBETLOTREECN, ANWREOHELAREN - T a2L2EoT, 7445 -LLT
D—AEEEREL THBE LV LB,

Fl, TV TEROFETHEI L BRI -T) T4 VAT 4 2 —1E, AHOREREEE
N1 O, 2D “white” CHBHBEAF/NTHEH LV R L2 7418 —ThHRLEVI &Y
TED, ZOBRZ, AAOFEBEEDY “white” FREEN GBI B I N TAEL kS, vz
LR B. ANIOREEUEMEN “white” THB LV ) Z ki, HEMICE, REREGE W<
TEWEVIZLEEKRTS, #-T, BEBELLSD, HBVIEARELLBILONT, V-V xE
WOFETHRI LT A VFNT 4 N — OBLFEMOETE b2 L v o TV,

PAEOBRIE, T4 —OELEERMICAFE SIS, HHICEERFMRLL-TL 5,

3.3 T4NF—DEIOERBRNLAEY F—HEARNRE L F—

T, MbPOFETRIENET AT EAT A NT — wilx, 2, by) DBEAEERNICTEML, bbb
TCEDOREBEEHET 5 HEEELS.

FORELEVEEE, H00UEEOR - TV ARKEREZANELT, TR 7 vy —EiE
L, ZOHAZOWT, H#BEER B ORISR 21775V, B o1& —BRIEL & IR
ShEE LT, BRECENTS, LoV EThs. iU, BIfiCERRNOT 4 14—
ERHTAHRICECIOREFRLEAFEH T 5, 2 LT ZhiRE LIS RBH 0RO AL L
WE BN, SEROAHCOVT, chEfThbhiEhbhbvwiREE Lo, Bz oFkEs 220
RICBIT 2 ERFEMOFEE] BN Li2d5, ROV TE, BTHELLBRS(3%85).,

=%, TANZ—DBEHLOFEE, ASEREERE, BR7 VI -LFtPINT LR D
WRETH LRI FEZELTHS, ChEHIHITCEBAR/NDT 4 VF — %R 2BICE VR L
RArgzhrEBvhile. M, BEShieF 207 4 05— OREEREE Walm, n, k) L3
B, BNSREEACT, ZRIRELEBROXVERT 4 17— Wolm, n, b) 2RDILTIV, 20
W.Ohth b42L,h b BHEETS 2 L2 L oT, 7 A NE— DT b = hy—hy 2 BT B
LIZTED (3FE4), Uz oFhe [HERERICBIT 2BAOFHOTE] LR Licy 3,

Dk, BAROFHOHEL LT, ZRGERE MEEER L O=o0h ke 7, BiE R L ME R
FETHBH, FHESHEBELREIANERRE OB X - T8b 2. —F, %#i%, AS KM L 30
R aY, EEOBEMITICE T 284 LB RS, Lrl, FEOURERIIZS bbh 3BERE D
%<, E—EOFEORBACAHHTELOTHY, ZOHBATIE, BEOHFEIZL - THEE
HBEPLBHHBECHA THEC L > TEMETHEIBLEE AHIENTE S,
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3.4 TANE—DEZOFERNLAREY H—EIkEHEN—

GRBIIET 4 VHNT 4 05— DI Walm, n, he) & ORETHFE, 8% | [ ddn
TRUNE F BB T 4 N5 — ORI Wom,n, B) 2 RVHL, OO E k45, b HK
KA TEE BRD,

S(hg, N) =J j (i, 1, Tl Wi, B b v DAL 585904 disamiomsamomsni ]

- -cC

FleZ OROBHERZES MING (b, N) 245,

MIN & (ho, N) =\/J

m T W, n, b)) 1320805 2 WCIZEEST, Walm, n, by) 1ZBRTEREFREZ BB,
BROER S BRI Iy KOV TIRBIL 85, ChEMBCTh 2RDBZENRTE S,
5T, ZOW, TANF— w, OBRE, Ko Continuation R E(h, N) TEE+5. Wb
Ehy, N) = fyflig > 100 eeeereressosenriminmiiiiini i et et et ss e s s ()
Lz AT, HIRC OBEOF IELEZONDN, ThEBETS L) 2 LIF, BRASELE
EELTVWAE LS D Eicinbivy, 22T, RmTR, ANFEEE—IRER LV L\ 5 ricsr
> T, TREFA X2 MERCEET 5. b,

2
CTHhEER LD LI 24 RERPRICSVTE, BTEHERRELZRLARLRT S (65).

3.5 7ANE—DEBELOERM LAY F—22HER—

Wi, AARE AG(x,y, d) ITHRT AUEHEEO TR % §(d), MBEREE QM (X 0 M)
AG(x, y, d + hy) TGS DK DTS E 0(d+h) L+5. HEBEL LT, ShAfAEEHEVE
BE GBI 1 B8

b6(d) = (A(d), B(d), H(d), 0(d), ¢(d), Xo(d), Yo(d), J(d))
G (d +ho) = (A(d-+hy), B(d+ho), H(d+ho), O(d+ho), 0(d+ho), Xo(d-+hy), Yold+hy),
J{d+ho))

o

JJ7 (W (m, n, ) — W,(m, n, hg))? dmdn / Ja jc Ldmdn «ooveeee 89

- e

TH3.
ez g vy =BT 4 L& —ThBHER,
(d) & 6(d+h) DR M LT B L
Af = d(d+hy)—b (d)
R 0 for G2 H (BEIET £ /LF —) veerevmmmniii e i3
Mz{ho for §=H
BT 5, BLs 0 =0 OBARITE b BB FEVREL BVHABELMICHIT 2 b 0 LET 5.
—F, BT 4 g =BT 4 PENT 4 N F— DA, —fFIC
P {0 for §%H (FAVENTANE=)

Al )
hy for 6 =H
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LB,

ZLT, FATVHNT A N5 —OBT 4 05— bOfEE RRBICRHERITE T B A ERbiy
kv, dwvhzrichs,

CE, ATIEE AG(s,, d) B KU SHIEER 0(d) & 74— R THR ShicRIRORERY
BB L, THR ) RRUITHY, HNLTBEE AF k05 - LISV RD, =
hicfio T, WEOBMD, L 0(d) OB, BRERCTINETRS LT s, ZOREL
LG, BIMTHIB-ERAUL, SREAREACSE LicT 5, = OBRBIOBEE §(d) @
THEIREL BN TS,

T, R COMEERIE TSN THRAERE LTRI NI LOTH B, T, BE H) DUt
OEBEFEMTHH E LT, THEREERLLTRI ZLiiT 5, Bib, 4,8, X,0,0 1, #hE2
KBS R X 0 b bR BEE ORI L, BEBILAZ M REET 2L VSELr D, oh
BERREETS. ¥ ] WEOEEMCY > TEELOHETS, chidh baA, IFFICHVIER
THB, FATHNT A NF—OWE H itz 3 RE0RCEE 20l bDTh s,
HUSNOEEPEE LD LIt X 3Bz TR, BTHcHT 5.

U EOBROBEEELDD L

- 0 6%H
AG ={ e e s s e s 5
hy 0=H
{BU  hy = H(d-+hg)—H(d) ++- ”

L5,

T, WESKRTARE 04 12 L3RRS, AG(x, 9, 0(d) TR U T, F4 VZ VT A VT — walx, 3, k)
REREL TR ARYE AG.(x, 0, 0(d+h) X L CHIBASIC X 5B E T v, ZRTHAE
G(d+hy) #BET5, 8, WEEELT “hbk,

AG(x, y, 6d) = AG(x, », d)

AGK&y,ﬂd+hﬂ=:Acwd%J+hyﬁm”“"m““”mHNUWNNNW"“"mn”m"“m“nW
EREPZIE, b RORETITR D%

S(hy, N) = §§ (AG(%, 3, d4-h) —AG, (%, 3, d+hy))2 — MIN seeveerimninonencinnnenen i
InEzohs,
Fez OB OFRERZESY MING(h, N) L+35 L

MIN g (hy, N) = «/;};(AG(x,y, d1h) —AG, (%, 7, d+hq))2/§§] T e g
ThEZbIB.

::ﬁ§;:u@ﬁ%ﬁ&mﬁﬁaﬁyfuyﬁ@ﬁﬁ%ﬁ%#a

WROMRE, FOERFEREMCTELLS, TOFRIBIH TS Tty Ttbs BT
HE6 DS w75 4).

ZOWEDT 4 W F— wy DESLE, RO Coutinuation 3 e(hy, N) TEZHET 5.

e(Bgy N) == Byflg X 1T00(%) seevereersssemssasnnsnriieins e st s e s st e e

g, W, WICBWT, TNTD AG(y p, 2) BEIW AG.(v, 9, 2) IEKIBEX LItk sk 51,

z



74

2% PKRA

AG(x, 3, z) —MIN AG(x, , z)
MAXAG(x, 7, 2) ~MINAG(x, , 2)

AG(x, 9, z) —

CX-T, ERLLIZLOREAVCw 5, BEFETICEL T, 20X 5 RERLD, FirERcEls
Hzhhvrbid, BIE2E2 THTCRBREY TH 5,
Fln, SWRILAREIIC X pHEEY O &R, IR E vz

4, Continuation 7 ¢ ) & —DIE}

4.1 74 NF—DEHL

Upward Continuation 35 X U8 Downward Continuation 7 4 A % — G, IEHELOEFZVWTFRE 1
Thd. —REEFLShTOEWT s vs—% w, ERfLEhZT7 18— o L35L

r N
W= W) T T W e e e e s s st ans s oro )

T=—=N Y=~

UTFBRE ST 4 07 —@RRII Lzt > TERLE R b DTH 5.
4.2 S iF b B %

T4 nF =0 (2)3) KD TN —-DELESISLFTHEDIE, UF UEEEuEE
bEN5. FERLEEE S, 0), BHEIBOZ 4 05—k, ww LF5L,
w'(x’),) = S(x,'y) Xw(x,y) ................................................................................. (53)
SEIREBIEE LT 4 TH BN, & 2 TIRROBEKE V3.

&

S = _é_. lifro08 «éﬁiﬁ) ..................................................................... 54
T OBEBRAH N XY QECKEEN 5. N=80D0SKxy) 2y =0 BLT v =y i -2h
HieowT, 81 KR

FHIRPL LM 625 L 5T, BB R BT 22 bon, —FTrary—%
FEEIECEELHEL D, L ->T, ZOEARLD VBFRIEOEFNAAES W EHM S hicmko s
R CESESTH 5.

4,3 Upward Continuation 7 ¢ )b & — DR E

Upward Continuation 7 4 b & — OFRFOFEG BAWICET 5B S, 20— WkEr0E

FHCBHETHS, b,
{h/27z(x"'+y2+h2)3’” |J*] £N and |y|EN

Salx, 3, ) =
0 x| >N or |y]|>N

L) 7— ) 2 BROFHEMXERACEL0TH S,
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Slx,y)
1.06
\ 1;y=0 Wi
\ 20 X=y W@
\ |
2
05|
e S i H1E TIEILEK S y) N=8 oBg

i 2 3 4 5 6 7 8 x(y)

4 J% I% exp (—27h v/ m¥F-n?) cos 2amxecos 2uny dmdn
S ={ """ %] SN and | 3| £ N cevvrvervvemerecninnne i
0 || >N or |[y]>N
Ele S fr KRR EITR IO DE fus, frs LT 5.
aalto 1y B) = S 9) X faloe, 2, B)

Fralt, 3, B) = 8(5,0) X ol 3, ) 'm
4,4 Downward Continuation 7 ¢ )\ % — DOEE};
Downward Continuation 7 4 L2 — &7 — J =B DFEQRE Fv THRE+ 3.
4 f} j* exp (27h +/mTF ) cos 2umxscos 2mny dmdn
apm =1 "" [¥] SN and || N ovververvovncrninnnnen g
0 x| >N or |y| >N
IHICHEER L EITIR -T2 b D% grs & T 5.
ng(x,y, }1) = S(x,y) Xgp(x,y, },) B R T LT T TR T R PR P PP PP DI PTR PP PP PP TPR PRSI ;¢ |
PE6RDT 4 TENT 4 V& — DREHEEELZ RO L 5 ickb .
fae By fasoFus  froFr  fes<Fpg
i i }m

B O ER B B B ViIRRIc L V52 605,

5. BEOFE (Fns 7 L)

WoIL, H4E, BEEOHBEONFLEORNB IO v /T 2R LI, B1RL, vy
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IR 7wl 70—HFR

Pr&gor'am Program Name Input Output Ecll\‘;;tmn
P-1 KO08-10-4 S o 55
P-2 K08-10-2 Si Fam 57
P-3 KO08-11-5 i by 73 56
P-4 KO8-11-6 G, &r 58
P-5 KO8-11-3 G, &rs 59
P-6 KO8-12-3 Wil F|G 8

G (ho» N ) 49
r-7 K08-32 Sl i 38
MI~N & (hey N) 39
E (h, N) 40
P-8 KO8-13 fle G, (%, 3, d+-hy) 25
KO08-13-5
P9 KO8-33 G(x, v, d+hg) hy 48
(HT-2-3) MIN g (hy, N) 49
e (ho, 50
P-10 KO8-15 d G (x,9,d) Part IT 24
P-11 KO08-17-3 G, G, Normarized Profile 51
P-12 K08-18-3 G, G, P (m, n) A-6
ho

wi{x,y.he)
or

Wi {m,nho)

- _‘-—“—"_3‘—
ft= (x2y24+he? )z

Ft=exp(-27ho ym2n?)

Gt=exp(2Ttheym%n?)

l Fourier Inverse Transform (Nyquist cut ofle

cut

off of Operator (N)

smoothing Filter (s{x,y))

Normarization

DG

€3

Digital
Filters
Wd(x,Y, ho)

N

9r

Fourier
Transform

]

form

h(=hi)
Domain

Fourier Trans-

Finding Best Fit
in Freq.

and

Findin
Fit h

#2K FHEORNX

convolution

8 Besf
hi)
| Space Domom

Bodies

Magnetic-
Anomalies due
to Prism shaped

c(x,y,d

Pm,n)

Normarization\C™!
and Plotting
of Anomohes

G(x y d+ho)
G (x.y.d+hi )
Gel(x, y,d+ho)

Power Spectrum©
Magnetic Anomalies

|
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FHY R MBI ZOAHSEERT.

HEOHIITKROEY Th 5.

1) BRTREINKEANTA—F—ZDVT, FATFENT L NF— fu, fas: for frs £ 8rs BEE
+35. (P-1, P-2, P-3,P—4, P-5),

(2) fu ORI F, % X OB 5(h, N) 258+ 2 (P-6).

(3) JFREEKBURICISIT BEERE, Fi, MIN 3(ky, N), E(h N) 231835 (P-7),

(@) fa 23 RIR LEZRTABBENC X 2K ER AG(v, , d) (P-10) {z#fE L (Convolution)
T DMy AG.(x, 3, he) ZFE+ B (P-8).

(5) kDM AG(x, », dt+-hy) X Y ZERIFIRICISIT B & Ay MIN o (b, N), e(hy, N) 234852
(P-9).

(6) Aoy by BHZ TEZRITAEIC X DRRT AG(x, 3, dt-ho), AG(x, p, d+hy) ZFEL, AG.(x, 7,
d+-hy), AG(x, 9, d) L L dlz, g 7wy b LTEIET 5 (P-10, P-11),

6. B H oW R

6.]. ho, N D i% m

F1E% %) L7z Continuation If ky, BXUVARU—F —DEX N 282 RITT+. MK OEAR
Z 1 km £33 & (ZOBREOEANE) Continuation 151X + 0.5~3 km L7423, 3 km OIFI,
TEEM7 415 -] THEAEERADRS EREVoTI (REHT 414 —] HZORD T’
B ERT7ANE—DREZZDOEE, 2~8km Lixs, HE7 ¥ — LB, mOREIE
ELARFESFTHB, WRLIL ST, LB IVEC 74 v F -2 AV 20RFGROEHTHLE 05,
BE7ANT—DESE 8L LE Z0DW, Convolution 2\ 384 S0RIE 17X 17=2804, HJ7
DORIEFIRITFLH 8 km L7525,

6.2 BB MER X OIERERE

# 3 ~10[% Upward Continuation §§ k, = 1,3, Downward Continuation I ko = 0.5, 1,2 D&
DYFn =0 B LV m = n TR ol 7 4 V& — ORPIRENE Foy Fus, Fr, Gp, Gos %, %7812, 13
Blixzh b OEEREE Ghy, N) 275, THhEDF 4PN T A NF—DBHROBERKERORT
BHWiT B LN TEB,

B2FE hy NV AP

hy N

Upward Continuation 0i5y 151855258

2,3,4,56,7,8
Downward Continuation 0.5,1, 1.5, 2
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6.2.1 Upward Continuation 7 1 V% —

%3 ~ 64, &12ix Upward Continuation 7 4 4% — O EMEMS L EBEEL RS, h
LV ROBEHPHA LN TH S,

a) FEUEIRIE & WS AALNE L, DT Safus DETHB. b BUNEL N BKEVE, fr D §
BB TR S, WFRL § 1 N ORMESICH AKED L, BT 41— IS0 T
WL Z EERRLTVS,

b) MBS BBB L, fufe 10 = 0 BICH - THEAER CREM TS, TGN (@
) CXHBETHY, NANTsconT, MHEMOBS AR <l oh TRBIEE MG
R —F, fas CHREHET 4 14 — 55 OREF—RMCBESTREV2S, » = 0 B RS

1.0

Fr N=2~8

t ¢ Theoretical &

o \ : : : 3@ Fa,Fr,Fas (n=0Wim) ho=1
m

0 0.1 0.2 0:3 04 0.5
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4 .I:'A,'FF,'FAS (m=nWH) hy=1
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{fr >

0.5 64 3
0 B 5 L AL i
0o 0.1 02 0.3 0.4 05 m

w5 Ta,Fr,Fas (n=0 W) he =3
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# 6K Fa,Fr,Fas (m = n i) ho =3
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HBIbI A, ZHVEEEE S ) I X o THURIRABMES R Ty 2006 Th s, REFTIZRW
EVCIHBRTRLVEER 7 AT —L 25,

o) fa iRz, REHCBCTWTRY /7 1245,

6.2.2 Downward Continuation 7 1 Ji % —

%7 ~11H, #F13Xi% Downward Continuation 7 ¢ L% — Ok X UEEFEE2 ThEh
by

d) FiEN=2~87T, hy=0.5 OBFIE gr 25 ho = 1,2 TIIIEIT gpg BPEV, &2 N ORI
DORT hy £ 15 TR GBS, b =2 THIBLALERLT, NE2KELoTh, Z4A8—iEd
EYVRRENBVZ EERLTYS, Fi, g D7 NIEHLTELATEAEY. b, & 138K
N EHEON Lo, JloRFlELh, —RICBEEOFRRE . 8 hy =2 OBFROTREY, L
NL ke = 0.5 ORE g © & BFEFINES {HHET 4 Ay —IZIEV, BLEDZ £i%, Downward Con-

Grs (9rFs)>

o

#7% Gr,Grs (n =0 WiE) ho =0.5
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#8[® CrGrs (m=n W) ho=0.5
Y ol 0.2 0.3 0.4 05  Mmen

tinuation MIEEiziE, Upward Continuation [ZRE_THIMIIZ X 3ENE LV Z L&RL T3,

I Iz 5 TEEUL (R 10X B0 Ly (Appendix 1), hy = 0.5 OHEFED 7 2/ NE VDI,
YA SMBRTNE DN S CMBICh - LEZ ZRETHS. —F, VLI X - TOWRRORE
FENTD grs 1, YARAEND, g KHLTHLLTRERN LV, TRATY, b =2 OFHED
N O § 3R TREY,

—f#iz Continuation i DK & V& ITERIZ X % YW+ R o2, FR{EOF %
BRI OB RIT B > T3 LV 2 5,

) JEEBEHN L LRLER VRS, b =05 T, g HEHKTHZPEET V57— L0k
PIECEMEE b o T B, Bz N =238, 5 7 DFEENRY. —F, grs BRFAREIK TIREE Tl
{, N ORI BPIREE7 4 L —~ESE, BENTHDE LA, BETA AT —2b
DIFER &r TV REV,
by = 1 TiX g» REBEECIRPN T ALEL VLS, FEEO N CHBEET 4 V¥ — XV EFPK
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ag | N=2~8

Grs

#95 Gr,Grs (n=0 W) ho = 1

&<, EEECHMINE S, ELTOTROEET ¢ 45— LR, 82 1 < 0.2 OEFRER
TREO R L 7o T, Upward Continuation DFifkEiR, —MICEEROBREH OB
% exp (—2nd vmP+n?) (d > 0) IZHBIL TRABRSA~ER T2 (Appendix 2), L7®oT, &
PRI C ORI ERE BT 5, CORKP LS, & HbBY S N(= 2~8) THYITEAV.
—7 grs EERBRERIRBM TR, EAERTOARREICETDHY, RELVR 2.

hy=2 TH g RUMTIZIRAE L < ABRSHLERCTRET, SCMEMNCRRTHS. —F
rs WTRALSZINT g X DIEDE Y RV, AL L CHIBIZIRAE L\, 8, N = 4 TiE 2=0.1
DERRER CAPAR L T LB TRAEY, N=4~8 LYkl l3d N=3 O 44 —-DERR
FEVEB,
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100 r
N=2~8
Grs <{rs> /
50 - V
Baus
7 56’

" w1 Gr,Grs (m=n WiE) ho =1

£y Elw; by =05 Tl gp grs BTN LEHATRETH S, BERELLE & 25 RTEMED
B grs ALV, g = 1,2 TiF gp RAERICI 22, o = 2 BLE T N = 2~8 O TN 27 4
AE—ERY B,
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100

10gGrs

logGr

@11 Gr,Grs (n=0 ) ho=2



& the,N) 4
0, 7“
0.2 |-

s,
6
\
0.1

1 fa ho = 1
2| fas ho = 1
3| fe ho = 1
4| fas he = 3
5| fa ho = 3
6| fas ho = 3
7| fa ho = 2
8| fas ho = 2
9| fr ho = 2

19 o (ho, N) fa, fas, fr

T (ho,N) == &—5
100020 2.0 &
h ho | h
H n0 no 1 gr ho=05
2 |1 10351 2 grs ho =0.5
3 gr ho =1
4 JFs ho = 1
5 g ho=2
6 grs _ho= 2
\Q
Clofe) gk g el o \ ® : Qut of Scale
#
W
NG o
2
|
! ! ! ] ! ! ! I

#13E o (ho, N) gp, gps ho =0.5, I, 2

87
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6.3 Continuation %3 — JEHEE—

514, 15813 JE P E4HI% ©  Continuation 158 Ak, N) 33 XUV OO ¥ ff 32 MIN & (hy, N)
%, 72822, 23 EAIEMEE AT

5.3.1 Upward Continuation )32

#14[13 Continuation I§ &, = 1,2, 3 @ Upward %835 1 (8 MIN & (hy, N) &5+, 2RI
Upward ZHE OERMRETH 5.

g)  E(hy N)MIN & (hy, N) i3VFI S —JRIE fo 2380 IV by, NASKE CERRLICE LTRRIZ X
v,

h) I S fas Sr TS N ORISR THE B IZI00BISES VT, NI L TRIEE
Wz %. 7= Continuation i hy 2SN 2 I DIV THRIZIE & AT 5. IROEL LIV A T,

ol L
MIN (O(hi,N))
0.05 - "
i by -
1 I L fﬁ\l i ! L | -fF\‘x L ) ! ! 1fF\x
oo

% f e
e e .
/ o fa

Elho,N} fas
S /

MIN(GThN)) 40

Jrs
0.3 1.5 |- —-0-9F—— /®/®/
Nar e~
L-9Fs == 20}

o ;QM | —
ol OFs— 05 ’; ‘@r’/@»’/

o
1 L 1 I 1 L L L | 1 1 5 1 1 |
100 = 7
o T -
~ %o Sl Fs— g %/\
glho,N) | " 9 EE’V’/ GES’” cri—
~9F = S
o gF/a—-@'
501
®; 0ut of Scale ® Out of Scale
he=0.5 ho=1 ho =2

#15% E (ho, N) MIN & (ho, N) gy, 8ps hoe =0.5, 1, 2
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WENB0%E L DL hy =05, 1 TN=3,hg=15CN=4h =2TN=5k=3T N=6
TH%H. MIN G (hy, N) i& N O8N L LG 0W BB T 505 b K X 3EiEdE D v,

) HHRBRTIE, o Tk b = 0.5~3 T OB REDRRET . foSus 1 by = 1~15,
N=7,8 CRKAEE L OIBIOEYRBE L0, Eie, ZhEY, fr BHRPBEDHEDB h N T
BLERLTWBZ &85,

6.3.2 Downward Continuation )

#1512 Continuation f§ k, = 0.5, 1, 2 ¢ Downward %8s J: OEHERE 2w+, Ho3E SR
BETH 5.

) g ZEDh ORBETE NIZH UL TREETH S, FHICHEEO NIg LTELWE, k=05
DE, 7o E 7o EBHIE N =3 CL00%E . ho = 1 Tik grs 12485, H7-5050% N 0B & 3kic (8
BB CHEWE S PITENT 3. MIN G (h, N) i hy < 1.5 TiE N ORI E ISP F 208, by 22 TiF
WHINL, N 2L TLEASSTLARBASAEV: EERLTYWS, shid(d) of#meFELT
b3,

k) —F grs Fgr LT, —RICNICHLTRETHD, LPL =2 TRHERED N TO
REESHBML-TL B, HRE—IC N OISR THETS, 2R0280% %z 2 D ky = 0.5,
1 CN=4h=15TN=5hk=2THEN=8Thsd MING A, N) iZh<]TIZNLLEL
IC—FHEML, LB +225 k=2 Tk, N8 ofifciel 28Nt 5.

D ST, KEEOECHEED N COMREHLTH 5. g BEBRBIKFIITL £
Y, NOEMZbarbbT 7o —RhEVRRBINBCILERLT YV 5. —FHer Tl b 2
2 ZBRCTC, WNCEESRBEEEICGL S, NEEEET A8 — BT AReMICEAT Ly —ITES
TV ZEIRENTV S,

6.4 Continuation ¢ %fER—22 i H{IH—

6.4.1 ABELTHAWEERTAEOHEE 6(d)

IR D Continuation Zh3R e(hy, N) EFHETIBICATIRE AG(H, 3, d) L LTHVWESRITHA
BB O §(d) 253 RITTT. T TRERE L 5B e(hy, N) 12 §(d) IKELTERTS D
DTCHB. fEoT ZEHHMAEIZHOLIETTOBEIL ST, ZhEEEToNEERTIED
B0, Fhiks OFBEICES B EHERE (—Ho 64 20w TR0 —HITAC-10 ) #£%2 TR
WETHS., T2 THARMTE, HETORBAEMETRI BT, HBEEOR - BiiEL L
T, — 4km (FEAMEEZ 1km LLT) 280 (4 =B=2), OEMEREICL Y, FBEIR
0 & 0=07525° (KIMORKRA) LLT, zhEBEELE EL, EEZSCTHE, 1,2,4kn
(H=1,2,4) OZo0R ik o fElic>wTEE L

B DATBEDH G EH L LT, ZBEROBIE e(h, N) 23, FEEERODER Eh, N) L2
DESIBREZLON, Fi, BEFLEOBREOEECHIECHIESY AHL - LN TS ENEERE
FTHILNTEDLELS,

(7, HREEEOMT (W@R) OBICACIY 7Y B, BEORLEE B (6= 0)
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R THD GE3H). v Y o/ OER, FRSEEIRIGRSh Ty 5.
6.4.2 Convolution i) 4G,(x, v, d+h,)
#16, 171F, %3 RITF S IABERBIT by = 2 © Upward Continuation 7 4 L # — fu, fas: fr
B3R AHBEERRI UYL FY vk

ho Ay Yo 6 =152:5°
) ' ¢ = 90.0°
Upward 0.5 15,156 i it A=B =2
Continuation | 2, 2.5, 3 d=—=2
o S —  FR—F—E S =1
Downward 0.5 0.2 8~—8 FvAY v RE = 0 (NS i)

Continuation | 1, 1.5,2 | 0.125 10~—10 Fv 7V IR (dy) 38X CHUR ()

1
-8 -6 -4 -2 T 0 2 4 6 8_.y
d=2 |d+he=4
] 2= e -5~ acd(0,y,d+hd N=5efc
b " ~ta— AGloy,d)
L e —ta- AG(0,y,d+ho)

16 AGY (0, v, d+ho) fa, fr, fas d =2 hy =2
(Nl B3k
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EAR ATBEEEBI OV Y vk

0, 9, 4, B, S, 4y, yo ¥ 7V v LB
— 3%
d=1,2,4

—Y 6

-5- aGY0,y,d+he) N=5gtc
ho|=l ‘ -ti- aGoy,d)
‘ ~to— aGlO,y,d+he}
¥
[o o]
171K AGZ ©, v, d—h,) gr Bps d =2 he =1
(ANt 833

$ LU ky = 1 ® Downward Continuation 7 4 /L# — gy, grs ZHAF LB O AEREWE AG. (0, »,
d+hy) &7 DAF AG(0, 3, d) 1B X UHHET 4 V& — DS AGO, », d+-he) L &b Imd. EFEv{
RLEFIEEA TS, hitkoT, H7AAF—BNOHENE EBIZEDL S RERT 4 V7 —~
ESVTW L 2 MES,

m) Upward Continuation (#16[) TiX, W“WFho7 4% —%, No#Eine & Lic, MAEAA
X VIEREET ¢ A F — ODHANEORIRESVTWL, ZTOWLSEHE, faofr TiEfas XD BHEG
725, N=7CUpward BREIGR L 85, —TF fas RS & HITEL, N =8 T/ Upward RETH
B3, TOESEHICREEERHS. 25 LBIERERIRTORMR ¢ bo g0 k) LX{—%
+5.

n) Downward Continuation ($17[) Tb, FHEEFHRCcOE defii kD LEEALLRAED
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BERERLT 5, Aib, & TRHARBKEEIFRETDHS, it N=2,4 TizteL 5 Upward ©
BEic®H Y, N =3 Tk Downward 3R] N = 5~8 TIROSEIE T 4 L& —ICHES, 7 JEEIRHL
TREWTH S, U9, 10RO LB~ ITRL R L TWB 2 LS, —F gos TN
DI ONT, HARE BPIATNLEET 4 L& —HANLESTHL, N2 6Tzl pd
BT 4 g —HJ1 & RAGT RPN RCIREFITEBI A L. ke = 1 Tk gos DF D go I L TERT
VBLVED,

6.4.3 Upward Continuation 3

BB by = 1, 2, 3 DA OZHFH e(hy, N) 35 X OEHERZE MIN o (hy, N) ThH 5, ASHEEIZE 3
RILFEN T3,

0) SuSus: Sr BTG, N OHME & GIC,H05H e 230 62T 3. 2 LCERIE foy Fus fus
DIFIC R, O E (E1UE) L—Fts. Lrleik Bz l, hav N iRES, K
& N cilBicE e, Bls N OHIIE &L IcEIicEinT 5. BiC fe T N6 Tk 100% Rz
Upward 8% & 7.5, ZILZHLI6HD AG, B2 6 bW 61 Th5B. ¢ & E O—FOBEL fis 235
LRV EI0BRUADIRETH S, Zhid fus PADICH L TRETHBZ LRRLTE D, Bl
DEORRD) L3t B, fr T, ¢ & EOEE, by =1T10%, k=2 TI5%, hy =3 T0%HE
Echs.

FHXREATREEROREEZEX T TBED foofas D e OBLERARELDOTHS, AN
BB 4 RITFShTw 3,

p) ASMHHEOWEE d BNEVIRERIBA, 2 E Lk d 5 R B ITon T—R O RS MBI L
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A Study of the Method for Interpretation of
Aeromagnetic Maps

By

Katsuro Ocawa

Abstract

Introduction

The purpose of the present study is to formulate a systematic method for interpretation of aero-
magnetic maps obtained over the sedimentary basins in Japan and to discuss various problems essential
for the establishment of a system, The detailed discussion covers the problems for the purpose of aero-
magnetic surveys over sedimentary basin, the modeling of basin, the setting of suitable magnetic
models for interpreting anomalies due to basement, the method for determining depth to the body and

the method for estimating geologic age of the interpreted structure.

Part I. The Method for Interpretation of Aeromagnetic Maps over
the Sedimentary Basins in Japan

Chap. 1 The purpose of aeromagnetic surveys and the modeling of basin
Sedimentary basin is composed of a non-oil-bearing basement and overlying oil-bearing sediments.
The purpose of aeromagnetic surveys over the sedimentary basin is to determine the depth to the
basement and the configuration of the basement surface. Accordingly, magnetic bodies can be clas-
sified into three groups according to their depths: the top of the body is 1) as deep as the uncon-
formity between basement and sediments, 2) shallower than the unconformity and 3) deeper than
the unconformity.
Chap. 2 The magnetic models used for interpretation of magnetic anomalies
Magnetic models used for interpretation of magnetic anomalies are reviewed and their adaptability
for determination of basement configuration is discussed. The models can be classified into two typical
ones: 1) two-layered model and 2) intrabasement or suprabasement model. In the former, the sedi-
mentary basin is considered to be composed of a non-magnetic sediment and an underlying uniformly
magnetized basement. This model is useful if there are no lateral changes of magnetization both in
the basement and in the sediments and the whole basement is somewhat more magnetized than the
sediments. However, this model is not practical for interpretation of anomalies due to basement. In
the latter, magnetic anomalies over a sedimentary basin are considered to be caused by compartments
separated by difference in the magnetization from the surroundings. In other words, this model is
expressed by lateral change in magnetization in the sediments and the basement. As concluded in
Chap. 4, this model generally gives suitable structures in the basin.
Chap. 3 The quantitative method for interpretation of aeromagnetic anomalies
Quantitative methods of interpretation are reviewed and the methods discussed by several authors
are summarized based on the following points of view, namely, dimension of the model used, fixed
(or given) body parameters and unknown (or to be solved) parameters. The quantitative methods
" can be classified into three categories, the analytical method, the specific points method and the curve
matching method. The analytical method is useful for the two-layered model and has been developed



for interpretation of gravity anomalies. The specific points method and the curve matching method
are useful for the intrabasement or suprabasement model. A new computer curve matching method
using a three-dimensional prismatic body has been developed by the author and is discussed in detail
in Part II.

Chap.4 The problems of interpretation of aecromagnetic maps—Hachirogata area and the offshore

area of Noshiro

Some problems on the method for interpreting aeromagnetic maps over sedimentary basins in
Japan are discussed in detail by studying aeromagnetic maps of Hachirogata area and the offshore
area of Noshiro in Akita Prefecture. This area is one of the biggest oil fields in Japan and abundant
in the existing geologic and geophysical data. Therefore, this area is suitable for comparing these
data with each other.

a) Hachirogata area

The aeromagnetic map is interpreted by the specific points method and the computer curve matching
method with intrabasement models. Subsequently, the interpreted structures are compared with
geologic data, as well as with gravity and seismic reflection data. The following results are obtained.

1) Intrabasement model gives reasonable structure in terms of depth, width, length and mag-
netization of the body. The maximum error of the depths to the bodies is proved to be 10 percent and
the configuration of the magnetic basement surface given by linking the tops of the bodies is consistent
with the geologic basement surface estimated by well data, as well as by gravity and seismic reflection
data.

2) In contrast with the above result, two-layered model gives unacceptable structure. This means
that the assumption of uniform magnetization in the basement is unreasonable.

3) Thespecific points method gives shallower depth to the body than the actual depth if an anomaly
is surrounded by adjacent anomalies. The difficulty arises when interpretation is made for this kind of
anomaly called interfered anomaly. Several methods of solving this difficulty are discussed in Chap. 5.

b) The offshore area of Noshiro

The author makes an attempt to identify the geologic age of the interpreted magnetic structure by
finding the relation between the outstanding directions of magnetic trend expressed in the aeromagnetic
map and those of geologic or geophysical trend in the area.

4) From the aeromagnetic map, four outstanding directions of magnetic trend are obtained,
namely, E-W, NE-SW, N-S and NW-SE. The NW-SE and N-S directions correspond to those of
the tectonic line in the basement and of the fold axes in the sediments respectively. On the other hand,
E~W series is unknown trend from the available geologic data. A magnetic anomaly extending in E~-W
direction in the offshore area of Noshiro city shows the largest amplitude and the biggest size in the
whole area. And its depth to the body is determined as 4,500 meters beneath the sea level. However,
this body is not observed in seismic reflection and gravity data. Therefore, the author infers this direction
as a tectonic trend inside the basement.

Some magnetic anomalies extending in NE-SW direction in the western part of the area are of
large amplitude and of small wave length. These anomalies are interpreted to be caused by a series of
shallow volcanic rocks trending NE-SW. The direction of this trend corresponds to that of fault system
distributed in the northern part of Akita Prefecture. This fault system has a close correlation with
the ore-deposits and is considered to be formed in upper Miocene. Besides this the epicenters of the
carthquakes in this area have been recently reported to be aligned in the same direction. It is desirable
to obtain more geologic and geophysical data such as age and magnetization of rock samples obtained
along the trend, and heat flow data obtained crossing the trend.

5) It is confirmed that both magnetic and seismic (air gun) structures agree well with each other
in the area conce ning depth, shape and position. Based on this fact, an interpretation method by



combining magnetic data with seismic reflection data is discussed. In this method, if seismic structure
agrees well with magnetic structure along the seismic traverse, the seismic structure is extrapolated
into the outside of the traverse by help of the magnetic structure and its trend pattern mentioned above.
A revised geophysical map drawn by use of this method may present a different subsurface structure
form those given by the individual data.

Chap. 5 Summary and conclusions

Problems on interpretation discussed in the preceding chapters are summarized and a systematic
procedure of interpretation is proposed. Several problems to be solved for establishing the system are
suggested. The most important and difficult problem is how to interprete interfered anomalies when
intrabasement or suprabasement model is used as a magnetic model. The method for interpretation of
interfered anomalies is classfied into three categories, namely, interpretation 1) by setting the cor-
responding magnetic models at a time, 2) by using weakly or non-interfered portion of the anomalies
and 3) by converting them to an series of isolated anomaly by means of filtering operations,

The third method is discussed in Part III.

Part II. A New Computer Curve Matching Method for Interpretation of Total

Intensity Magnetic Anomalies: A Three-Dimensional Prismatic Body Case

Chap. 1 General introduction

Several computer curve matching methods for interpretation of magnetic anomalies using a two-
dimensional body have been developed by several authors. However, geologic structure is substantially
three-dimensional. Accordingly, the method using a two-dimensional body may lead to noticeable
error in the interpretation. Taking this point into consideration, the author has developed a new com-
puter curve matching method using a three-dimensional prismatic body. In the present method, an
one-dimensional input profile is selected perpendicularly to the body strike of a chosen anomaly.
A three-dimensional prismatic body has five geometrical parameters and three magnetization para-
meters as follows: intensity of magnetization vector J( J), inclination of J(0), angle between the hori-
zontal projection of Jand the strike of the body (@), width of the body (B), length of the bedy (4),
depth to the body (H) and the coordinates of the center of the body (X;, ¥). In the present paper,
parameters 8, ¢ and X, are fixed. This condition is satisfied to be provided that the remanent mag-
netization is negligible or aligned in the direction of the present earth’s magnetic field, and both the
body strike and the coordinate of the center of the body perpendicular to the input profile can he given
by other means such as the second vertical derivative map.

Chap. 2 The mathematical theory of the method and the computer program

The present method is based on the least squares method. The equation relating to the magnetic
anomaly due to a three-dimensional prismatic body is nonlinear with respect to the geometrical
parameters. Therefore, the parameter values must be obtained by iterative procedure. In the present
paper, the following three iterative methods, namely, the Gauss method, the steepest descent method
and the Marquardt method, are discussed using the magnetic anomaly caused by a prismatic body as
the input profile. This model study gives the following results.

1) Marquardt method assures the rapidest convergence to the final solutions.

2) For the quantity A to be added to the diagonal in the matrix of the normal equation, 0.1, to 10.0
times of the average value of the diagonal is suitable.

Chap. 3 The effect of the error in the fixed parameter values on the computed parameter values

As mentioned above, parameters 8, ¢, and X, are fixed. In this chapter, the effect of the error in
fixing these parameter values on the computed depth to the body is investigated using a theoretical
anomaly as an input profile.

The error in the depth determination caused by the wrong setting of the parameters ¢ and X, is



less than 10 percent in the actual range of the error in these fixed parameter values. On the other
hand, the error in # leads to noticeable error in the computed depth. The error of 5 degrees in @ leads
20 percent of the error in the computed depth. This means that § must be treated as an unknown para-
meter provided that the effect of the remanent magnetization is noticeable.

Chap. 4 Comparison between two-dimensional model and three-dimensional model

The error in the resultant depth to the body caused by replacing a three-dimensional body with a
two-dimensional model is investigated. A theoretical magnetic profile due to a three-dimensional
prismatic body is used for an input profile. This model study indicates that two-dimensional model
may lead to noticeable error in the resultant depth. In the case of a body whose width perpendicular
to the input profile is four times as large as that parallel to the profile, the resultant depth has an
error of 30 percent if the body is treated as a two-dimensional body. This fact indicates the importance
of the use of three-dimensional body.

Chap. 5 An application—the aeromagnetic map of Hachirogata area

The present method is applied to the interpretation of a magnetic anomaly of Hachirogata area in
Akita Prefecture. Parameters 4, B, H and X, have converged completely after thirteen times of itera-
tions. The resultant depth and shape of the body agree well with the geologic structure.

Part III. The Digital Continuation Filters for Interpretation of

Aeromagnetic Anomalies

Chap.1 General introduction

A method for interpretation of an interfered magnetic anomaly is to apply single magnetic body
model after eliminating the interferance due to adjacent anomalies. A filtering operation is useful for
eliminating the interferance. However, the information on the subsurface structure included in the
input anomaly is distorted by the filtering operation. This distortion is caused by the deviation of the
digital filter from the corresponding theoretical filter. Therefore, the deviation must be evaluated
quantitatively when the output anomaly of the operation is used for quantitative interpretation. The
method for evaluating the distortion is discussed by considering the case of analytical continuation
filters in the following chapters.

The digital continuation filter whose distortion has been quantitatively evaluated is tentatively
called “quantitative digital continuation filter” in the present paper.

Chap. 2 Review of general theory of digital continuation filters

The general theory of digital filter and analytical continuation filters is reviewed.

Chap. 3 The method of evaluating the distortion of digital continuation filters

The method for evaluating the distortion of the digital filter must be determined according to the
type of the interpretation method used. In this chapter, the evaluation method in the case of applying
the computer curve matching method discussed in Part IT to the quantitative interpretation of the
output anomaly of the filtering operation is investigated.

a) Qualitative evaluation in the frequency domain

Comparing the frequency response (W,) of the designed digital filter (w,) with that (W,) of the
theoretical one (w,), the distortion of the filter can be evaluated qualitatively.

b) Quantitative evaluation in the frequency domain

Using the least squares method in the frequency domain in the vicinity below the Nyquist frequency,
the best-fit theoretical continuation filter to the corresponding digital continuation filter is computed.
Comparing the height of continuation of the former (f,) with that of the latter (), “efficiency of con-
tinuation in the frequency domain (E‘)” is introduced as

E(hg) = hyfhy x 100 (%).
¢) Quantitative evaluation in the space domain



The digital continuation filter whose height of continuation is /, is operated to a theoretical magnetic
anomaly due to a prismatic body whose depth is d. Applying the computer curve matching method
to the output anomaly of the operation, the best-fit deph to the body (d 4 k) is then computed. Com-
paring %; with &y, “efliciency of continuation in the space domain (¢)” is introduced as

e(he) = hafly x 100 (%).
The quantity e(h,) represents the true distortion but it varies with the change of the input anomaly.
When the frequency response of the input anomaly if white, that is, the depth to the body is infini-
tesimal, e(hy) is consistent with £ (ke). And e(ke) moves away from E(hg) as the depth to the body of
the input anomaly increases.

Chap. 4 Design of continuation filters

Several different kinds of digital continuation filters whose lengths(N) are set from 2 to 8 and whose
heights of continuation (4,) are chosen from 0.25 to 3.0 are computed. Upward filters f, are designed
from the theoretical formula of upward continuation in the space domain (Poisson’s kernel) and up-
ward filters f are designed from the corresponding theoretical frequency response by means of the
inverse Fourier transform. Then, they are smoothed by employing a window function in the space
domain and the smoothed filters f ¢, frs and gyg are obtained.

Chap. 5 The computation procedure

In this chapter, the computation procedure (software system) is discussed.

Chap. 6 Results of computation

1) The filter which satisfies the following two conditions can be considered as the suitable quanti-
tative continuation filter.

a) The efficiency E(ho) and e(hy) are close to 100 percent.

b) The efficiency e(k;) varies within a limited amplitude gradually with the change of the depth
and the shape of the body which causes the input anomaly. This means that the frequency response
of the filter is not oscillatory. Such a filter can be called “stable filter.”

2) The results of computation show that these two conditions are opposed to each other. The first
condition is often satisfied more by the non-smoothed filters than by the smoothed filters. On the
contrary, the second condition is satisfied more likely by the latter than by the former.

3) In case of upward filter, provided that the depth to the body(d) of the input anomaly is more
than 1.0 (grid interval), the oscillation of the frequency response in high frequency doesn’t lead to
noticeable error in the output anomaly. In aeromagnetic survey, this condition is generally satisfied.
It is, therefore, concluded that the non-smoothed filters f, and f are more suitable than the smoothed
filters f,5 and fyg. Comparing f» with f,, the former satisfies two conditions more than the latter.
Therefore, fr can be chosen as the suitable quantitative filter.

4) In case of downward filter, the non-smoothed filters g, are generally very oscillatory envn in
low frequency components and accordingly the efficiencies e(h,) vary greatly with the change of the
input anomaly. In other words, they are unstable. The smoothed filters g, ¢ are stable if the height of
continuation 4 is less than 1.0. The smoothed filters g,¢ are chosen as the quantitative filters.

5) In case of the stable filters, the efficiency e(h,) decreases gradually with the increase of the depth
to the body (d) of the input anomaly. This result agrees well with the theoretical result mentioned in
Chap. 4.

6) The distortion of the designed continuation filter can be evaluated quantitatively by the use
of the software system discussed in the present paper when the depth and the shape of the body caus-
ing the input anomaly is approximately estimated.

The writer wishes to express his hearty thanks to Dr. K. Itpa, Dr. K. Noritomt and Dr. J. Suvama
for their kind advices in the course of this study.
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