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L, L22BZ OBRUARORE, Rd 5\ RS2 0ET 5. 0, HRIICIERORERT
ﬁ%k%héﬁ,Wﬁiﬁ%%iéﬁéﬂgﬁﬁ%,%ﬁ®§5K%%&%O%O#®R§%tﬁEK
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a) @SR (Bosum et., 1970)
b) Intra/Supra Basement {7 (Sano, Ocawa and Francisco, 1971)
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ICHEREE L\ D TR BB LUET B, MEEMNTIE, BOLE X THRERE > OB
BEOSE G 5. WICHBERE OB S FE > TV 2581218, BIEOAERRTs L
LCE S, ZOHENE, EHRE O, FICHBORE SAMEMN+onich{ povoh Ty
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2% (TALwANI ef al. 1965 fii).
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DGR E T,
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TOHFETE, WESKIHE_—EH7 -V =B CHITNICEBH L TR &, —F, MTFO—EDHEE
[ 2\~ horizontal plate JROBUMLDOEEER ZUE L, +OBALODAIA, RF Y ZET— 1 1»‘2&%('6
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3.9 Intra/Supra Basement {5 o fEAT

= ORECR+ % MEHT IS, #tEAH: (Characteristic Method or Specific Point Method) & phfRE
&(&mme&mgMdmma:k%éné.m%mwa&%og&wﬁﬁﬁ(ﬁﬁﬁ,%¢ﬁ,%ﬁ
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@bfwa,Jmmmnuwm,MmmmummHmm(wn)m;aﬁ&m,wfhtzkﬁﬁﬁémv
kﬁ@%ﬁ&f@é.%4ﬁﬁ%t%ﬂ5i5m,$%®mﬁiﬁfu,:&ﬁﬁﬁﬁﬂm;a%ﬁ&
um§<@%ﬁﬁ&éﬁ%nzﬁﬁ%ﬁﬁﬂ&mwtﬁ&ﬁﬁgf&ék%%u%zé.ﬁwmuwn)
mz%%ﬁ&(fqu)ﬁﬂ&mwkﬁ%ﬂﬁﬁmxéa@%ﬁwfuV?A&%%Lk.$%i®
@wET, FOFEZREMEMTE~bNS.
%1ﬁm,ﬁﬁift%§én1wé,hmqmmummmmﬁy@zamﬁgmiggﬁ¢_m%
SRR OB L LT,

Bilb~7 b v @RS ;5 K, RFA; 0, fifas ¢)

BIROUREE s H

BRDE SR UIEO%ZE 3 D

HRDIE 3 4, B

HBIEOME 5

(BL B 5 M)

ﬁiﬁ%@fbé.%ﬁ@%&ﬁ;or,:h%@%&&*ﬂ%(kﬂﬁ&)kbfﬁwééwt,%
ﬁ%(@i%&)kbrﬁﬁhﬁzékoaﬁité.%lﬁmm,%ﬁﬁﬂmﬁﬁek%t,@E%
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%8 1% Intra/Supra Basement {57 o g ii—W s

(280255 5 MBIR)
a) KeMfiyh (Specific Points Method)
e # % FOE| MEMRY ki By | kazrx
1. VACQUIER, V. ¢t al. 1951 Prism 3 0, ¢, A, B K, H
2. Grant, F. S. et al. 1966 Prism 3 9, 9, 4 K, H/B
3. Moo, ]J. K. C. 1965 Inclined Dyke | 2 9, ¢ K, 4, H, «
4. Peter, L.J. 1949 Dyke 2 0, ¢ K, A4, H
5. Girer, R. et al. ‘1%3 Dyke 2 0, ¢ K, A, H
| | Step 2 0,0 K, H, D
6. Beans, R.]J. 1966 | Tabular 2 0, ¢ K, H,'D
7. Suvawma, J. ’mz[mm 8 | 6,p,4B | K,H
b) A (Curve Matching Method)
b-1) MR (Standard Curve Matching Method)
1. CHASTENET DE GERY ef al. 1957 Inclined Dyke | 2 ‘ g, ¢ K, 4, H, o
Step 2 | 0,9 K, H, D
2. Gay, S, P. Jr. 1963 Tabular 9 0, ¢ K, H, D,
3. Powerr, D.R. 1965 | Dyke 2 0, 4, H K, 0
IncunedlDyke[ 2 ’ 0,0, 4, H | «
b-2) Fuh—F#k: (Computer Curve Matching Method)
1. Jounson 1970 Polygon 2 9, ¢ 2
2. MaccratH & Hoop, P. 1971 Inclined Dyke | 2 [ K, A, H, «
8. NI TEER 1971 | Prism 3 g, ¢ K, A, B, H
G
4 W R NI e | 1972 | Prism 3 | o K 4,B,H
” ” Prism A, B, H 0, ¢

B, RAZEESEL TR
3.3 ZIRGTHE L ZRTHRY

FHE RS HIARIRAE CTHIV BRI & U Ol =ik ezl b = Ron it & B0, HEHETA
%E%%%%ﬁD&%O%DT%émaﬁﬂkLTDE@éKHVﬂLmﬁﬂigmkﬁﬁkﬁa
L2L, BIRTOHALLRE S I, ERIZHV bR TV 5 HE, ) ST LY N E RN [ AR
:hﬂ,:&ﬁﬁﬁﬁiﬁiﬁﬂlD%,ﬁﬁﬁ&fﬁ%ﬁ@%ﬁﬁ&t<,ik%%%ﬁ(mDmg
&W%L?%##%mvﬁwﬁ%$f¢9£wb,ik@ﬁ%%&mxvrﬁ,:@mm,%¢:%&
T%ﬁ%éﬁb%%®ﬂﬁﬁﬁﬂW,%®§<@ﬂﬁ&%OW6T&5.L#L,Wﬁ%ﬁﬂﬁé&@
k@%%ﬁmaok%w(Eéﬂ@>3%§)%é&%wf,:&ﬁﬁ@m;az&ﬁ%ﬁwﬁﬁﬁ%h
i, ﬁﬁtﬁmﬁﬁﬁﬁmhazkﬁ%orwa(mm,Mm».¢%@§¢mﬁg»g,:&ﬁmy
&Lfﬁofavmﬁiﬁﬁ,é%@m%ﬁ&f&é:aﬁmamataTwé.%nu,%4ﬁmﬂ
m%%@m%Q(%s,7@)&U%ﬁw§¢Wﬁﬂ(%m@)K%;<%énfw5.z&ﬁ%%ﬁ
é:&ﬁﬁﬂf%ﬁt::ku;b&fa%%u%ﬂ%f,%ﬁ%é&@%ﬁKOVTEE%KEEo
Twd, Thitksl, ZRTHEERC2HAIE, 2O SRS koRs, B EERZH L
T MONDOMEERITR S MBERDHD = LR G,
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4 FKEBAE S & ORI R O - R EORE N

BT bR X D iT, AIBICI T BAEHFREERI OFEAT - R R ST BeIciE, &, 2R
S 7 B OWIREFR EAMIELT, € OREBEGEETARDT 5 LNEETH S, FAETI,
THEREETES % BIR CHUE B A ROR Ol S h T KR IR R O ER R & Pl & L
<, Ze LSRR - R Lo OREAZ R L, BMEMR L. fis, AHOBRYEZ OHR
@ﬁ%ﬁ%é%%%fa:avuﬁw.%iw:owrm%%%@%i(wm'mmm,wm;mm,
1967) IZFEL V.

4.1 JURRTRZE g BT « AR Lo R

AT ERERE, B, BRI, YURC & 2 WEREH LaE T, v 2R
R, AR, MR R OMERIRSG OMBRE BT 5.

411 REBRE

AR 2513 1 9664FEE |- HUB AR AT T A3 I E I L L B R 0 b 75 ERB I AR IC B E 52 5 2
L, KUK TS OM-> T 5 Z OHIREFIF LT R M~ DZE R RESBRE DBEAIC 2T
ey sz LEAME LTHAAERTR-2. ZORETE A4 % PUETEEE 3,000 ft CRIEETR o7
B, 7 ORI L RERRN OO L OBIRE R~ B2DIT, —I DK % 1, 5001t THIE L7e.
L 3,000 £ T, HITEESSA (UARMIFE 1 km), BHLRI7A (R 1 km), 1,501t Ti, HTEHRLTA

(1 1 km), Bdb# 3 4 (] 3 ~ 5 km) ZFIT7c.

M LRI 2 K OBY TH 5.
ok JURBS X ORERMEEC AV BAR
| zw oW ok R oA B
B o B | v-4914 Fm hoEl V-4938 VE Y Y LE
A A B | +0.57 (&REH) +0.01 7 (£&R:H)
(1966) W B W T | A (€7 pAK—r—) | AKEKEMR (ET)
B h # V-4914 F'n by 1) V-4938 11/1:'97]—\@
9) V-4938 &I AHE
B RO g | £0.5 7 (£REH) +0.01 7 (&FH)
(1968) @ B % P | AiZe (DC-3%) 1) AKEKEEHER (KET)
9) HBRTA

HERRER ORSIROZE BN, M ERERE (BB 23) » H v CZoh R R bIE Shiz, 6K,
7 [ 3,000 £t K O% 1,5006 OREGR (=23 5 — g 57) TH 5. 8, 9 MiTAs DIE 2K
WA TH B, SATE 2 RS TH v 7= 3} B3, Hexperson and Zietz (1949) O

27 - —
T =& (6T, — 8T +2T)

S; FHEHEFHIE=2 km
Ty, Ty, To; BHELE, B8 S OFFL, HEV5S D Lo HEOFIME
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6 JUREZEPRAR (3,0004)

BT JURBERREA (1,500 )

Th5. BB, SHHE2UMB 7 41—z, %%ﬁk®5¢ﬁﬁ2%&btﬁfﬂ@ﬁ<%wﬁ“é74/I/&-—J:LT,
WG OMBIC XV b3 L DTH B (% 5 TE ).

4.1.2 WEEELLUALRHS
JURSR sk, ﬁjﬂﬁkfﬂﬁv‘f»%itjimﬁﬁﬁﬁﬂci5%:[[:‘f§3@‘§?&ﬁﬁﬁ?§@i&@~%ﬁéEb, = OFEH
5, BIISOMBEEE LT3, AERBAEL R, B ZHIER HIAICEMAIZ, B oo T
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e JUBRZERREA (3,0001)
SRTE. 2 RHT™

%9 JURRIE Zerh e (1,5001¢)
SRTE 2 AT

m,ﬁﬁDMﬂkEﬁw%ﬁ¥%ﬁ%&t,ﬁ%%ﬁ%®§ﬁ&%iflwm%¢u—y&7ﬁﬁ(W
Wi, BB, TEERE OHEEHTS. AHuikE, = OB ORI OLHIRICAHE 35D
FTh B, - OMETEAMBEL R B>TVE, ZOHEE BB A OTE G PR RICALE S 5
k%ﬁénfv%.fu—y57@ﬁ®§%u,~Mtﬁ$%&%k%nfwéﬁ,iﬁ®k¥mﬁﬁ
%@kﬁﬁw%ﬁ¥%®ﬁ%%(ﬁﬁ%ﬁﬁ)&E~ﬁ®%®kﬁkf,%ﬁéﬁ&%ﬁ%&#%%z
FbbBb, LiL, M (1966) i3, I DR % BRI A L TcAE R, TR LT B
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f%é:k,%wﬁzn&,%hﬁﬁ%vuk<ﬁ%tﬁﬁ?5%®f&5:t,Ltﬁorﬁﬁz%
@%ﬁé@&%ﬁ%k%ié:&ﬁ?%mw:&&%L,%nme,:@ﬂﬁ@%ﬁ@@%ﬁ&%&b
kfﬁ#%mﬁwﬁﬁﬁﬁ(MW%ﬁ)m,%%E%%ﬁﬁ%ﬁ%v%%ﬂﬁvd@@@ﬁkLT,ﬁ
m%ﬁ%vumwwﬁvm%%ﬁﬁabr,@W%mﬁm%nta%uk.:@%iﬁmﬁzw,ﬂﬁ
@ﬁﬁ@ﬁ(MW%@DK%%)®§ﬁkbfwﬁ%d%ian&wb,ikﬁm,wﬁ%wﬁﬁ?é
MR CIR B O RIF R TE L btz Lick 3,
éf,%%E%%%%%ﬁ%f&ém,ﬁé@?&éﬂ@,ﬁﬁ%ﬁ%ﬁﬁﬁ&ﬁ%é5if,k%
H%Eaté.:n&,%ﬁ%m,km%(im%%fﬁ%)n@&fwﬁmwm$ﬁ%wm%m#b
Ef,%G%%Eﬁﬂk%V:&mE,Ldb@,Wﬁﬁﬁ@k%%imféckﬁhémBT&b
it,:n%,%ﬁ%wkﬁfk,fu~y57®%¢&$3?&,%ﬁ%ﬁﬁﬁ%<%b%6:k@
BEIETHRV, ‘
—ﬁ,%E@ﬁ%ﬁ%ﬂu%ﬁr&%&vw%w.%1%0%2@f,®mfﬁbt%@%,%ﬁ¥
BRI OERBIEER T b 3. %Emﬁoﬂﬁ%ﬁﬁuﬁlﬁfﬁ&k.mﬁ,%gwﬁﬁ%@m%
ﬁ,ﬂE%T&%bk?éiﬁifu—y¢7mﬁﬁm—&K%<,%W%fuﬂ“%mwwﬁgf%
2LENTV3 GRHERKZER, 1971). CHRKUZEE D IF L~ 2K S <, #HBEEEDIZ0 ~ 1 Hik
V0,
%WE,%H@K,ﬂmﬂﬁ&mub&%6%%8$®%Eﬂ%®%ﬁkkm%@-%%%E@@m

wilEE 5| Enlmal 4y |
“leE B L xI®| ® | e ow s
ﬁ“ L BB
? Z # B ﬁ,E
B B J o
LI 7
=2l
LipRES ' } 7,
BREF| | 4 %
B ‘
I
é
2z ) l
@E/Ri |7
1 » I
2 5 ;%
¥

FEI0R M - BKE - ILTEHIG D KRIES), M) (33, 1962)
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. Bf T | m LA R OE1954) | MBe S
5 IE 2= ﬁz%?i%%gmm BN 8 R
MERDERTRCE T R | Ron B
BREE
#il® m| vI ‘ % E|R B
t BRE|BETE
Bl s VIVIU iLUJ)EEEDFéEu“E
1A% VIL W E|Kx 8 -
& v |BFE T
u A E
Flg o v tREm ®"C
Vi - oE
%2 3 e L %0 8
= I v XS 2B EHE ERE =
sr o e _t 7 E
B meR | I |@RE|s REPEE e
SUBEC—
52 & | 1 |mam oiEE| oA | SUR HLEAR RO
F§ A I | RARE | SREH | ROEH| BHAE (#33, 1962)
) i 0
5 3 a 5
% A &Eﬁ?}%’ Al 33 vER
b Jiiz] J- ]
& ;’% &% JII B (—>)(I130m+)
Rl | = B
8 | s (780m)
j| % & (400m)
%\ g2 nooom
i " (600~865m)
+ | 8|5 x I [
(195~300m)
% + |2 | B ERE_(20~156m)
HE [ ]
- | (250m)
T|F M| ELAKER
N\R . (R BpEE
= | g | MAKUERGOOM)
| E R WLER
t (900) (250m)
| g [rem S E B KU
oof) RBKUWER | B2E BEEHOMEESR
% 3 & - ik B B w (jEp—%, 1959)

Wk it Elcms12Mic B OMERRFRE R

4.1.3 fB#TES & U Straight Slope EDRETH (17 v I R)

3,000£t T U8 1,500ft OREG (56, 7) icoT, Intra/Supra Basement f#1% i\ C, KiC
BT B RN CHEERRT 21T 7R o 72

i) SWIEARE, TWRTCHTE R 7o Straight Slope (5 1 % a)-1)

i) —RIEHEAHENRE FV 72 Moo o5 (BF 1 % a)-3)

i) SkIeAREE AR X 5 ihiREE

iv) SRItfARER Vv BBdsRaE OF 1K b-2)-2)
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i) Straight Slope #:

TAUI VAcQUIER ef al. (1951) I2 X > THRE S N ZRTAREIC & 5 Intra/Supra Basement #i% ooy
ERPTET DS, WIBRICSRT L 510, MARK OWEORANRBA ¥ EREHT, 705 SR
TRETBHETH S, EFHE UCERBEREY (AT) OMICEE 2 kis (3°4T)022) =T 5
(513Kb). Straight Slope [EATHICBIREI EH S NI b DTV, KRG, Ep R
REBELFZLEAMBN TS, HISMb) 2o bHLARES I, BEREATELZI 24
BT, TR D7 slope & CHRER T+ 5 2 LA TX 5. BH5IRA 52.5° (FHHE
ALHOTIE) 12T, ZRTEHIR, SRR, TRIENTBE DR BT S O
M (SRR D) %4 4350, 120, 120FEFHEL, % Straight Slope 578k % b7z, % 3&KiT,
ERFTEAEOTERO—IERY. £ ENI Straight Slope DEE ¢, ¢ 805 = OFWE, G 55 ot

S
: W
=5 G
EGAPE
RE AR
n=a/h, p=x/h
a)
oL
= iy
ME
(*C =
D
b)
Bl
DA:; : #5134 Straight Slope DRI
] @y a) WiFE
% hi A‘% b) REEONLE
# 3% Straight Slope » ¥ JE 57 %%
(VACQUIER et al. 1z DO¥fER % 72 % D)
[
A _ B ‘ \
e A B ¢ | D M P | E F G
il 1 1.2 0.6 0.8 0.5 0.5
1 6 1,05 0. 65 ‘ 0.6 1.1 1.1
2 2 1353 1.4 0.7 1.9 1.3 | 0.9 0.9 0.9
2 6 15 1.05 1.4 1.05
4 4 150 0.8 0.8 1.5 0.9 0.8 0.9
4 6 0.9 0.85 0.9 1.8 1.2 L
6 1 0.85 1.2 0.8 1.1
6 2 123] 1.2 0. 65 1.:3 1.05 1.0
6 4 0.9 155 1.0 1.05
8 6 1505 1.5 1.4 1.4 1.05
8 8 0.9 0.7 0.9 1.4 1.8 1.2 1.3
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I, BKTREE He, Hy B3/ 0105,

ii) Moo MF5ik

= U R TE BRI & Fl\ 72 Intrabasement MO RMHTIETH B, IV BHFEIL, HIRO
ERICEABETH Y, *OMAT2BEREHIURICTRS. ZORETE, BT 2 HENIRERSR
OB IEETRATE Y, BIREEOBAE, ICRITHELZB0, THREOBAR, FER
DT BEERKE L, T v— FPDRAMEZ EDEL, DEVELRC. AHURTEIERILO
BEHD=, ZOREOHTIZOHMCT.

i
1
|
I
i
1
|
1
|
1
|
! i
! ! :

1 H H
“<>>§§§\L\\<i::j// X2 Xmax Xa X3 Xb
: |

#5145 Moo 0 HEOEE ¥ (INDEX)
8k« Xy, Xo, X3, Xmin, Xmax, Xa,Xb, t1, tz, ts
(t1, ta, ts : HARORAAEZ 52 % tan fH)

i) AT X 2 HIFRR A

1) TR Ui SHRoT AR OB EI R R & VT, SERINTE & ORTERROTIEIC X B BT
v, BMEOWEE, Ik, Ribkskwic. T O, THRENEMTT 57010, BRORKICHL TH
¥ (3 ~6{H) OBmMEERE L TR L GE19X).

iv) HEhHRETE
%%%@ﬁ%bk,z&ﬁﬁ&nl%é@%%&émwr,—%@iﬁ&%ﬁbt.:@ﬁ&@#w
3% 15 CmT 5.

4.1.4 BIFHEREHE L O
%wﬂuhmﬁ&tﬁ&fﬁwtmﬁ%%Oﬁ%@E&%Eéht%&%ﬂ;ofﬁﬁbf%#.%
m%m%ﬁéntﬁﬂE%Mﬁwiﬁoﬁ@@mm%ﬁwt@@ﬁ%é.&m@HQWeM@%ém,
Lk DL SN 2 MR (58, 9IK) EBBLULTHRELE.
%ﬁ@i@%ﬁéhéﬂﬁﬂg&%fézkﬁX%@E%T&EVﬂ%%%LT,KK:@¢#5:
SOWTEE LD HIFT, EITHROBKEITE-> THS.

1) JRERTE e SR e W

516 A B i & T Y] - 7o T 0, ZTRERSR, BJIRE, RESME, WRRAHAIC &
5%%,&Uﬁ#miémﬂwﬁﬁﬁﬂfﬁa.m%%%m%%%ﬁﬂ(%w@)O%ﬁéﬁ?.ﬁﬁ
i ORI A BRI IR 5T 5753, ZOHiED 5 Hb) horizon (FRFUE L) LWEIATES
(E%%%&@,ww)%ﬂwﬁ%%?.ﬂ%%@u,ﬁ##&%ﬁéﬂéﬁM%iﬁ&@ﬁ%ﬁ@h
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1100 BHEACRE GEAET:n) () K=i~5x10%emy /o
QY mmexws cen) G ® k=5~8x10" .

@mmﬁmg @‘K-|~5x|6° o

ISP AR ZEr RS VRS e O L SR AT I
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ZR ARy
£7% BRI s s iiE
~oN- &I LR

-ni- T 2RE LR
(n) - KB

VOYiE

16 JNARIESTE (BRI~ FI) Wik
(s, B, B WE (k) Hlg)

PR D% 771,

—) EH-HR, EI-HEORL

EHRERORSEEONHEIE L REsnrichzs, BEOckst, BRI LE~EIRD
FEfC®H D, HEWTE & ik 5 L P RR EROREE{LOBR L —BT 2. EHEBEM ) —
2 7B L T, TEOBRIE—3T 5. —HBEKRE I CRICEY, BEhL (ES LYk
55473, Intra/Supra Basement #%1c X Y fghT S hicREEIE A) ~F) D R % 5 (RESR LA
PR35 E, B) RRVT, EALLMESNBHIEL X BT 5. RITE~2 L) IC, BMREER
BTERRE LR 55 \VIER sy LEEE ERICHET 2 XD U 5 2 b, ZOMBEEENTS
%. zhid, WEEMEHTICH7c Intra/Supra Basement HIEIOZMPEZFEN 26O LEXTEIV. b
L, WEEYIC, ISR T 2 ORRE BT L L, BEREEAREB), C) T&RS,
D), E),F) TEWLH, B« ECTFRE bIEREELCFET 2B T s s, 2R T
Lk o, SIBEEHAICET s, SMo—BRLE v IRERSEVHERHTELVLEW E -+ )
DERYUEFN+ 5 —oDFL VR 5.

=) RERHAME L B OXtE

HURE Lt 3 L REG I T ERE LR & 0 0T, AR ER XY X Rmic, MoERRE
HpL IR 5. MA) (1967) MG Z EERE ERE L T0leh b, FICHE IfERT ST B Rk
SEMERICE L b D Thok, LA L Z O, = OBEMIE X ) S0I oFif izt (Rl
SKA)?,&O%ﬁﬂ%Lt.W%,:@ﬁ#ﬁﬁf@@iﬁﬁm5mmk%ﬁénfw5ﬁ,ﬁ#ﬁ
1 300 m CHERFICAY, ZhN 1,100 mETOSVTERBICA-TVE, ZITh, BKIMLED
VER I STV B b, UL, TEREIEK 600 mT, WEEIEN b RRAR ORIKEN
sz BRI L, ZHERERFERE (1,100m) £To5<, & DEAEITERTEE T AL
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specific magnetic susceptibility (x:10") —>

OO 5 (HsmE) 0 |5 emu/g
X

l Wt /@
B
1000 Z L
Hz |k
18
Ny |

Y
-]
=
Ht | &
2000 = B

(\N

agglomerate (£ &)
£
e

3000 — Eig
2
Td |
| |E
+
Nt | &
=
4000
#
(Np)|
M
45003
5000
m HHER N=173

SEITIX HEWERSME TEA GBI ©h v 7 4 v 7 Okt (FHE=IKE )

ThHL, TICEAMMEDHI1X, RYEBRKAICHA T ERETRIRESLS 2 | DL - Rk s oo
ERCZBND, —OORREEZ CICEXL ST LNTES. = OHIFTOERRMENERFAbh T
IR, AT XD ICHERE PSSR OB CE N TV 2 FHBIRELA DY O S AREMERIE DR T,
DEOEREIETHZ L3 TESD (BITH).

FHBIREE O/ D DY T, B A EOHE, AWM OFREMD £ TERRG~A 5 &4k b
ERoTRY, ERRENBOZ OX ) BEMEEMRET 5 LR TERVLD, - OBERERZ O
HUR SR OREKIEIEEZTERL L T 5700 E 5 23 B2 TRV, —J5 IV A 5 1376 BB 252 DolE R
LA ORI LTICHT TROT 3 2 LB bhTH Y, iz RS L v e, KIBoIHY
BRIRA L EoT0 B, ZOXD BHEIRCTE, BREML LTERDLAKIE (Ll - TRE) fx
DEVCEBRENEEEEHERICTHS .,

IDEIIE, BRIERRED P ERICE-72L LT, Z0xbEd 2 WERE 2 ERc b+ 2 =
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#1814 WS - LV SRR R & B ERR R RFIOTER

LV REERZ L ThBT LNV
éf,mﬁ%ﬁB)u,mgﬁﬁmammmg(%éwﬂﬁME)*KL@&%oﬁ,:@%Eﬁﬁ
@ﬂ%dkﬁ%%ﬁhftw:&ﬁﬁ#ﬁﬂm%ﬁ%hfﬁDﬂﬁf%%%&ﬁvmbﬁtV.ikﬁ
A biE s s PFBEL TS, Z ORRRTIL, BT AE D BRI IO B IRIR 10° R
@%wE%ﬁ%ﬂ@ﬁ%t%tb,?%K;éﬁﬁﬁau%z&ntv.:@iiﬁ@tﬁ@%&ﬁ%
ﬂm,R%%#B%ﬁwwﬁm@ﬁfwﬁm%,%Eﬁ@ﬂ%mm,%&~ﬁﬁﬁ%mgﬁﬁﬁéhf
wé.:n6MVfﬂ$,ﬁ%ﬁ%lb@wmo&wﬁﬁ@ﬁ@%ﬁa%ﬁé%Vtw5.it@ﬁf
%, c@%ﬂmwm@ﬂ(N&&)@%ﬁ%m&&ﬂﬁ#%:k%%oTV5.:@ﬂ@%ﬁ@ﬂﬁm
%ﬁmﬁﬁwacéé&E%mﬁmmwﬁ,—o@%iﬁkbf,w<om®ﬁ#ﬁﬁ%énrw5%
ﬁ%*(%K#M~QME)©EAKQ%¢(Eﬁﬂﬁ%,Zﬁ%,im%%)ﬁ,vyf%(%%,
Eﬁﬁﬁ“)m,NSﬁWK%ﬁ%KﬁﬁfécklDiféiﬁ%ﬂﬁﬁé,k?é:t%ﬂ%?%
6.:®ﬁﬁ(f9—yﬁ7*%)@kﬁ%¢m,Nsﬁﬁ®ME%®ﬁﬁ®%§%KmoT%ﬁ%K
Eﬂ?éﬁgﬁkékﬁkflvﬁa,%nﬁ%iDBEvK%nTwmw@D,%@Wﬁi#ﬂ,?
%@ﬁ%,ﬁmwimhaotvmiﬁ%ﬂkLT&%bha:tuﬂ%v&%.%w@m:n%w@
%K%#.%L%5ﬁ%hd&ﬁ@ﬁ?tﬁfb%kﬁ%@&ﬁme%ﬁ<&%,%@ﬁﬁ&évm
%ﬁf%ﬁv%hﬁ;w.$%:®%ﬁ®mﬁ2mnomﬁoﬁ#(%%WSK4)fb%Ome%
ﬁﬁ%@y—bﬁ%%énrv5.:@%Eﬁ%ﬁ%ﬁﬂ@mm)mﬁ&fwﬁbﬁwﬁ,vyfﬁ@
%w@,:n%swmmwmmtﬁﬂfﬁﬁ?&éfkb,ImmMmmmtﬁﬂfﬁﬁLt%%G%E
g, = ORI TR UE10~30%1E L 7550 D, £O—BRLT L bE R
:Oﬁﬂiﬁd,ME@%®%%%KI<ﬂmf5:&mﬁéﬁﬁ&tﬁ,:h&%&l<%ﬁf%
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L%, fi X Upward Continuation D5 4 SF VT 4 W —Tb 5.
&T, [ OREBEHEE P LB L,

o

F~,(m, n, h) = j- j. ijéllmﬂg cos 2mx e cos 27ny dxdy =exp(—2nh v/ m2 - n?)+--(16)

—o0 -

ReoT, FAFR MNEMEFTR-T2TANE—F fr &T5E, fr 37—V =HEHRILY

33
fF(x,_V, h) = 4‘] J exp (——27[/1\/',712_|_”2) cos 2mmxecos 2mny AMAn-ev e venvnense i (1)

0”0
Kk-ThHExbh3.
PlEX Y, 54 Y # ) Upward Continuation 7 4 L% — fo 1%, WHBWIEORLVEZO6N2.
2.2.2 Downward Continuation
Downward Continuation 7 4 )L Z —2-2\»Tl%, Upward Continuation {Z331F 50135 D Xk 9 7222
SR O E LTk 2 bh Ty, ZRIRKOFEICE > TExbh5. BIb, Upward Con-
tinuation O JEIEEEEECOAS, HAE AT(m, 0, 0), AT(m,n, h) L+2%%, BIRID
AT (m, ny h) = Fy(my ny B) X AT (1, 1, 0) werveeesssssinssssss sttt (19
c ORT AT (m, m k) AS, AT(m, n0) ZHy L, AMABUREMICEZ B &, £ ZH Downward
Continuation ®A7Jj, 7] J: BBz LNTE, Z OO Downward Continuation 7 4 b % — D JEE
Bastz G L45L, BRXY
AT (m, 1y 0) =G o(m, n, h) X AT (my 1, B) weeeeeeesessemimisisii s (1)
b, 18, WkY G i
G, (m, n, h) = 1/Ft(m, n; h) = exp (2nh A/mEEmE)  (h > 0)veeeerreininiiees s )
ThExbh3.
#t>T, Downward Continuation ®F { S HNT 4 N F —gp i, WROT7—V =WEW LD

o oo

gp(x, s h) = 4J .[ exp (27[}1 \/m2+n2) cos 27tmx e cos 27-[")) Amdnses vsverseesiiiieiiiiiiiinionan (21)

chzbhs.,
BAe)E, —RICREUEE LR, 0% A %2 MERTERT 5z kick Y, ARME
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LS
gp(x,}’, h) o 4-[ j exp (271.}1 ,\/mz_!_nZ) cos 27tmxeCcos 27my AN > 5= ssmvose bumenns vnmbans (22)

(]

EHET 5.

8. TAVRNT 4 RZ—DEAD [E&H] FEEDS & Bars
T4 NE—DEZT

31 HARMBEZT;

Upward Continuation 7 4 )L % — X4 & % Z0730 L ¥, Downward Continuation 7 4 )L % — |39
KLYV ENENKRDZZ EHTE B, WThOEEL, REtSheT 1 27 4 L& —3FRE DO
Wy (2RX) BLOT A X2 Ml (125X) fEITARE LD, BT A2 —L—F LAV, KT,
T— Y = BHRDFHEIZT A M F— DREENE L VbR TV 3,

T RiZ TBERTAVE—] LV HZ LIZOWTEZTHS,

kb, BET Ly —ERE, [BEL7ALF—] B—BHCHEES DI TRAEY. Zh
i, Z4nZ—DORCLRS MR TERSNE LD TH S,

ET, 74NVE—BEES N(N=2~8) THYI-BOHET 4 L& —0bORE (BL) 2dHo0
U HERMIZAFE > TR T, #%T Convolution DHNUEGK DERMATICEEL T, ZDIFZEEM 5
DHETHIET %, L5 ORKGOEAMBEZ T Tholz. ZOEZFISITCE, [HEE7 4L
F—] &k, MEEZRIERCITRXZ74NVE—Thb, LVHLIHREHETEXS. DL kT4
NE—Fk, SRVIC TREBERN 7 A VE—] LIERZLICT 5. BTERBEOIE, zOT7 415
—1%, Convolution D AFEPEEAENE Q (m, n) OTALICH LT, 74 NZ—DFEH (52 \VITHBER)
DBDINECT AN F— L LTERTES., ZOEOIBRTANT—% [REBR T4 NEZ—] L LFER
T EiETs.

ETC, 7402 —DFEH (FIEME) iF, Convolution HHREGEMICH L THf &N 3 BB
BFET2bDTHS. £hid, BITEZ LI AEONERELDTH S, AHlCBV T, B
e, BhsRikicES AR X 5 HBI#IT %2, Convolution HiJR#ICHEH LIcHa
D7 4 NE—DFEH WER) KOV THRT S LicT 3.,

3.2 HRBAEOHREDERF/NDT 4 V& —

Vi, ABREKREF AG(x, », d) 125\ T, Continuation [ hy ¢ Continuation 217729 %D &+ 3.
DR, BETANI—BIVT AT ENT 4 VF—DHAREE AGL(x, 9, d+hy), AGE (x, 3, d+hy)
L+3e,

AGE, 3, dhy) :J' J AG(x—a, y— B, d) X (ay B, ho) dAdB ++evesversrererereunennnneiy

= AG’(x’y’ d‘l‘ho) ........................‘............................................(24)

N
AGH(x, 3, dtho) = 3 ﬁ:fi‘" A g s 3 B AT Ky o) oreemsnesiensensimessictansisnsis o9
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AL, w, ws FEETANE—BLIETACENTANI—TH S,

ST, WEFAEERCT, 30 Convolution HADHIMITE T4 0 &+ 2. Hb, MWK
AG(x, 3, d-thy) & DIFETHRERR | [ dXAY RN &+ BMERIIC X HRE AG(x,y, dho) &
W5, WEFHME 8 5oL

o2 = J J. (AG(x,y, d+ﬁ0)—AGf(x,], d+h0))2 AXdY — MIN ceeeertnsercnniiiciiiiiiennneae. (26)

XY

T =G, AG(x,y, d+hy) %, AG(x,y, d) % AJjk Lic Continuation i§ kg DFART 4 V& — 12 X5 H
71 (@R) &+35L, BN

v J J (AGE(x, 9, d+ho) —AGH(x, p, d-+hy))* dXdY
X v

:J. J‘ (Jm J-m AG(x—a, y— B, d) X w,(a, B, ho)

"7 ot —w

_ % %N AG(x—a, y—B, d) X wy(a, B, ho))dedY s MIN: wesvmsssvepisess @

v, ANRM AG(x,, d), BIET 4 VE— wi(x 0 h) BEEATHELTBL, MEMCTHET
AVENTANE— w3, h) (2, BRI ANF—LOREEFNLEFTETANT LS LRT
3. AL, ZOBE, wi (%0 h) BORPOLHLRELHIC, ANBREIEFT BRI TY
.

5T, BT, ZEERICET 3R/ REIC L ZBEEITR o720, KIZThE FREEIRTT
ToTHDB,

FERESERIC BT, @), R

AGE (m, n, d+he) = AG(m, n, d) % TV, (1, ny hg) weeeeeeemensmsssssnssnsisit s ()
AGE (m, n, d+ho) = AG(m, n, d) X W 4(m, 1y rg) wevveesessessnsmssnsnns st 29)

b
AT B B O R, 4 % A Mgk | [ dnin CRUNCF B B0

&3, Hin,

I O .
F=[ " (AGim, n, d-ho)—AGEm, n, d-+ hy))* dmdn

&%
SIS S ! =
e j 1J’ %Azc(m, n, d) 5 (W, (m, n, ho) — Wy(m, n, he) dmdn — MIN «roseeeeesnninsnenns g
34
o rT, ASRE OREEEHE ACGm, n, d), FART 4 N4 — OFBEEE Wilm, n, he) PEERTH S

L¥BL, 00 BECT, FEEEEIRICHT 2 HRBEEORR D, BNBHD TAVINT ANE —
Wd(m,v n, hO) 7%'?%5_
STz W iRk Y

Wd(m, n, ho) - Z:NO ﬁo Pc(x’ }’) wd(x’_y, ho) cos 27tmx e cos 27[,1}; .................................... @1
z=0 V=

chHExbhsltsL, BRI
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~ % 3 -~ ~ N N
5 = LI, G n ) (W )~ 5, B PO, )l g, )

cos 2mmxecos 27[7[}1)2 i == NN L ~os deoutaniabuvssvoas vontsns o sonsis yo e vos eipaensstsms gss 9
TTT, AG(mn d) i, (We—Wo? 2R/NCTBRHCOT 5 ES (55 VIFER) LEXTEL,
RROERLERE Swe,) LF5L, (L we,, = w(k, 1, k)

S(n,0) = 20 =j1j% 82G(m, n, d) X (Wo(m, n, by

awk,l s
N N
—Zo Zo PC(x, y) we(x, p, hy) cos 2mmxscos 2mny)
z=0 y=
XPC(IC, 1) cos 2mmkecos 2nnl dmdn = 0 s e (39

(k,1=0,1,2, - s N)
zhky
e ¥ x
j %J : A%G(m, n, d) Zo Za PC(x,y) PC(k, ) cos 2nmxscos 2mtny
ek 2o i=

X cos 2nmkecos 2nnlew, (x, y, hy) dmdn
LR 5
:J 1}J- : A*G(m, n, d) PC(k, ) cos 2xmkecos 2znl X W,(m, 1, ho) dmdnsssssessessivinses 8

(k’[zo’]’z, ...... ,N)

BT (N+1)? TTES BN TH Y, ThEMBVT, FEEFERCOREDBEDELRINDF 4 ¥
BNT 4 NE— wa(x,9, ho) BRDBZ LNTE B,

&T, MR LRDOHE LR L, BNEROF 4P HZNT 4 5% —1%, Convolution DA SR D
AR T 2. COZLR, TAVIANTANI—DBEBT 4 L5 - bORE (B4) Hik
b, ANTRECE>TEDLBZLEERTILDOTH B,

ANRE 5213 Z OFEERHEIUEC OB B BERRAD 7 4 L7 —2FE LY (KD 5\
FRN), ZOBAEFELY +5 2 LIREBM TR, 22T, AG(m, n, d) (3% AG(x, 3, d))
DR YT, ZHICHIBIE SO ELBK Sim, n,) 252 2038B%TH 5.

VEEFS, Simn) LT

Aé(m, A T S o e o (ORI ool o - o N S SN SO 85
bhEx2L, WOEDR=ZAKRKOELRFMHLY, HABEROLLEY, LELESTHERNGIRAL
%, T DR walk, 1 ko) 1%

w,(k, I, hy) = ﬁl J'Z W, (m, n, hy) cos 2mmxs cos 2mny AR oo sveesensssessasassnnranneesanens B

e
ThHxbh3,

THIET =Y =BHIZ X 505 (OR) bz v, ki %/, Convolution & IZMERIRIC T 4
WE—TRETEBERLT, BET AN — LOREVLLEMERNCTBFA IV T AN T — 2 EZ2 50
LB TES, BB
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f j'% (W, (my n, h) — Wo(m, n, ho))? dmdn — MIN  coevcinesenminnnsnininsis s 3
37-3

LB TaNE— W, LAKETH .

WH, TATHIATANE—FZOFE @), HBEVIEBR) TERItshIERZ

R, BRI 2 OFEBEEOMKREE OEAETH SN, TOoE ASREEEZ S 2 LR
HThHB, FOEKT, 7—VEMOFHEE, %L Convolution HADEALEF/NET57 4V
¥ —REHEFTLOTRREVE, ANREOFELEREN > TVEZLiLIoT, 74 0F—LLT
D—HEETRIEL TV B LV 5.

Fh, 7V TBROFETEEF L BRICE-T) T4 VF VT4 v E =1, ATIORBEEE
N1 DO, D%V “white” THEIRBARNTHE L) R Lo 74 v8—ThiLvoz LD
T B, ZOEBERL, ADOREEEEMN “white” RENLESPBITONTKREL LS, Ev)HZ
EMRVR B, ATOEEERSEMR “white” ThB LD Z L, HEMICIE, BERMEREN ki<
TERVEWVS Z LEERTS. foT, BAEMNELRSZD, HBEVEKRELABILONT, 7—V =k
WOFECHH L T4 PELT 4 N E—OEMIMOBRZ L2 E V> T XL,

PLEOBRE, 74 0F—OBHAEERNICRELHC, FFHICEELFMRLL->TL 5.

3.3 ZANE—DEZOERMZAMY F—HEARWLEL H—

T, MbENDHFETEIAENITAPENT 4 VT — wlx, 9, hy) DEHEZERMICFHEL, b
ETCEZOREBELYET S HEEEZ 5.

ZOBELBVHER, 01U OHEEDH S TVARKEREANLLT, ThIZ7 1 A2 —21RE
L, ZOHAE>T, HBAEE VORISR 21T\, BT ¢ vy —2RE LA IR
ShBHELHELT, BEREHTS, LvHIRVETHS. Zhid, MEiCERRNDOT 4 V4 —
PR ARICECEOREFRLEZFEAVTYS, 2L T, TR RS LB OFHEDO S &
WZ B, BEOANCOWVT, ZhEFEbRIERLHBLEVIREE LD, DBz 0Fhke IZEHH
BRICKIT 2BLIMOFHE] LRI LIZT 5. ZhIZOVTIE, HBTHELIBRS(3ES5).

—F, 74 NE—DRLOFEE, A& EHARE, BRI ANI—LTATVEINT 4N E—DIL
BETNOITR D HEEELTAHS. ZhIHIEi CERR/AO T 4 V& — G 2RpicE 7@ &
RALZzFERChZEe, B, REIFSREFT O H AT 4 A7 — ORBEEEEE Wa(m, n, b)) &4
BH, BT RERACT, FRCELENOL CEET L — Wemn h) ZRDUTIV, =0
W.Oh#%h bdok,hy b hy ZHBET2ZLICE 5T, 74 M2 —DER Sh =h—hy ZEFHFTBZ
LANTES (3F4). DMEz 0l TEEEERICRT 2EBAOFMOLE] LIERZ LitT 3,

Pk, ZBHOFMOFHEE LT, EREIRE BEESIRE Do DG B ER 7, BiF 5K b RE
FHETH BN, THMESNIZBEARIIANER OREC X > TEDb S, —7F, #EF1F, AHOEMLIZMHE
B, EEREOBERITICS T334 L1385, L1L, EEOMKKICSH bbh 2MKERE O
%<1, bEI—EDHECHBNCAMTELOTHY, ZORMNTIL, BEOHKICL > THELE
HENPLHLBEEOHB THIFEIC LI > TEHELNETHHHIEBARE AELIFENTE S,
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3.4 TANZ—DBHIDERML A H— B EER—

BXBRIET 4 VB NT 4 005 = DRI Walm, n, he) & OWETHTE, 0k [ [ dnn
TRNE T BEIET 4 N5 — OJFRBAEE Wom, n, h) # RCHIL, ZOBOh % b b42. h 1K
KERTHEZbBNS,

¢

S(hg, N) =J J (Walm, n, ) —Wo(m, 1, he))® dimdn — MIN eoreeersenesamsenssnssnsesons

Rz O OFEERZEE MIN G (hy, N) L35,

MIN § (hy, N) = \/J J

- —c

¢

(W,(m, n, l;,)—Wd(m, n, hy))? dmdn/J J 1 dmdn

- —c

22T Wilm, n, by) 120953 \CIORT, Walm, n, b) RERTEAZREZ bR,
BROERFERZ b TV TIHRBIL 25, ZhEBCThH 2 kDB LATES,

ST, DK, 74 NE— w, DER%, D Continuation )5 E(h, N) TE#H+%. b
E(hg, N) = hy/hyx 100%

ETHT, FHCOBECHSIEAELONED, ThEBETSEVH = &iF, BIANENS

BRELTVwR LS Licflie bz, 22T, KT, ADEMEE—HSEE LAV VS iy
->T, ThEFA4*2 MEEICEEY2. B,
1

2
THEEE LT LITX B4 BERBRICOVTE, STHERREEEZELANLHT S (63).

8.5 TA4NZ—DELOERMN: Y H—22MER—

Wk, AR AG(x,p, d) ITHIET 2HEMED ¥ & 0(d), BB A EOM (9 08
AG(x, 9, d + ho) TS F BRESHEIE DR E 0(d+h) L5 5. HEBAL LT, Skufks Hvie
Bt GBI 1 KNBHR)

6(d) = (A(d), B(d), H(d), 0(d), ¢(d), X,(d), Y,(d), J (d))
0 (d +ho) =(A(d+ho), B(d+ho), H(d+ho), 0(d+hy), p(d+h), Xo(d+hy), Yo(d-+hy),
J(d+hy))
Th3.
Bl 7 4 v s =8B 7 4 V7 —ThIEE1,
b(d) & 6(d+h) D&% A L+5 L
AG = G (d+he)—b (d)
o 0 for 6%H (BEAE T £ JUH —) sorrererereransnncnnennnninessnsinenasnssssonssinsses
N :{

hy for 6=H

BB, B, 6 =0 OHBAICIE by B E Y KE L RVEARERIMICEY T3 b0 L EES 3.
—%F, BOCleZ 4 VB =T A PENT 4 V7 —DYEITIE, —iEiC

. (0 for G%H (F4¥ENTANH—)
Aﬁ-:!F L. .............................-.....-...............(44)
fytifor: 0 —H
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th5,

FIT, TATENTANZ—DHET 4 L EZ - ODFEEREZICEBRICHB TS A 2Rkdh
Hxv, EvHzlicks.

VWE, ANRF AG(x,y, d) 38 XUKHET 2ELR 6(d) & 7 4 — 1 FCRE S h BB oK RS
CBAZLT R L, EMR W) PAATHY, BETBRE A 2RD 2z LatkEVED, =
hicf- T, WEOBEmMD, IS 6(d) oBEm®, BREZACTIhEThd o Licts, oML
LT BIETITho UL, SRTARZACEZ LI+ 5. & OBBIOREEER 6 (d) 12 @
TEIEx bR T3,

T, BRTOBEERII TN TROEHE LTHOIRELDOTH B, KwTi, BE (H) D4
OERIFEMTHZ L LT, ZhEEEERE LTI ZLICT3. Hib, 4,B,X,0,0 1%, $AHE?2
KRS X 0 e bR BHEOTHEIR E, BRERILSZ M EERT 5L VI8 L0, oh
LEEETS. i, REOERLIC X o TEEDOWET S, chidbbai, HERITHVIER
THBEW, TAPENTANE—DEE H ITEZ 3 RECHICEETEDIfThobDThHS,
HUANDOEEFREE LIz LI X 3EBIZOVTIE, #%THICHT 5.

UEDEEOBRELELDDB L
(0 GxH
Ad ={ N g
hy 6=H
{BL by = H(d+hg) —H(d) «eveeeeesennrnesiiiiiiniiiniiee e sciee e s
Liss,

T, VESRITCAR 0d 12 X BREKREF, AG(x,», 6(d) ITH LT, T4 P HNT 4 N F — wa(x,, ho)
REE L OB AR AG.(x, 0, 0(d+hy)) Izt L CHIMBAEIC X 22 T2 v, SRTEAR
G(d+hy)) 2B 5. 1, BWEEELT, Zhbz,

AG(x, 3, 6d) = AG(x, y, d)

L i d-l—hl)
LR EhzE, b BROREZETFS RN OS5

S(ho: N) = §; (AG(x,y, d—l—/zl)—AG,:(x,_y, d_|_}1°))2 — MIN Sereseisn e (49
IvhEzxohs,

F ez ORFOFERERZEE MIN 3(hy, N) L5 &

MIN o (hy, N) = vZI;;(AG(x,% d+h)—AG,(x, », d+ho))2/ZXI§ T ceeeerenrarcnsenennenenfiy
THx bR,

T2T DT REMRREAERICET 59 7Y v ORUREERT 5.

WROML, TOERGEREZMC LD, ZOFIHETH T TICBRZEY Thbs BT
WE MO v 7T 1),

DD T 4 W F — wy DER%, KD Continuation Zh=R e(hy, N) TEFT 3.

e(hos N) = Byflg XLOO(%) +ooerserssssssssssssnnsennensensentsnississaesssnssransossssssnsensansssnsnsessns 650

7533, 48, WRITKWT, +_TD AG(x, 9, 2) BEXV AG.(x,, z) BFEAFEMS1IZES XS,

...(47)
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2% Y KR

AG(x, 9, z2) —MIN AG(x, y, z)

AG(x, y, z) — MAXAG(J;,)}, 2 —MINAG (x,7, 2) R RO T S BB

.61)

CkoT, EHELEbDERCTYS, BEEMITICEEL T, DX ) RIERMLR, TR CREL
BEzxhwvwzlid, BIH2E THTCREREY TH 5.
ko, SRTARIC X 2BEREE OFERL, FHIMARE i

4, Continuation 7 v & —D&ET

4.1 74 1VZ—DEHL

Upward Continuation 33 X U8 Downward Continuation 7 4 L% — T, EBULOFZMTTFHE 1
Thd. —RICERLEShTwRYT A nE—% w, ERfbENc7 s —% w L35L

N

Z==N Yy==N

PTF#&Eshiz7 4 ¥ —iZ@Ric LR o CEHIL Sz b D Th 5.
4.2 35 1k B %

T4 nE— Ol (2)R) KD TN E —DBEHRENES LT BDIC, LT LIEFERLERR A
bha, EHEALEERE S(x ), WREIRO 74 V2 —%, w,w L+5L,
W (%, 9) = S(%, 9) XUW(K, P) reeerrersererssssisrinniniiitiieiittii et e i s s s s st e e aebae e 63
TIRLBAEE L Cidtic TH BN, = Z TIRROBEE V5.

PR
S(x,_y) = -é— (l+ cos ’\»\//xK—*}iAn) ettt e e 5)

ZOBEEEN N X A EE 5. N=8 DD S(x,p) £y =0 BLW » =y T - 7l
HEIZ2WT, 81 KIZFET,

HI1EAS LW LR X I, FRLBEITEE R LRI 2MH& 2 L2028, —HT7402—%
EEELEVCRELHEL . Leh-T, ZOERLY LEZIEDOHAKE LYW ShickEnZ
TR LCTH B,

4,3 Upward Continuation 7 ¢ )L Z — D&}

Upward Continuation 7 1 jb & — OFFI O HIZ EAWICIIZEWY 5. Z20—2xWRE2DE
FHVEHETHS. B,
h|27(x® -y -+ h%)3 12 |[x] N and |y| <N
Sulx 9, B) = {
0 |*] >N or |y|>N

b H =27 — ) = EROFENREA B LDOTHS.
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S(x.y)
IAOW
1:y=0 ¥ @
2, x=y W@
’\ {
2
o5}
o : '2 3 4 5' é = 8——_x(y) w1 LR S(x, v) N =8 0ff

4 J% j% exp (—2mh v/ m*+n?) cos 2nmxscos 2mny dmdn
P IO (| SN and [p] S N weeermeemsemsssssssennee 6
0 |x]| >N or |y|>N
E7e fur fo CERILREIT R ST b DE fus: frs LT 5.
Sas(®, 3, B) = 8(%,9) X falx, 2, b)

........................................................................57)
st(x’y: h) = S(x:.}’) XfF(x’,y: h)

4.4 Downward Continuation 7 4 /L& — n&E
Downward Continuation 7 4 b #Z —ix7—1Y Iﬁfﬁ@ﬁfi(ﬂ)-ﬁ%}ﬁ\ﬂf%ﬁﬁ?é_

5o
4J _\- exp (2mh +/mE+n?) cos 2mmxscos 2nny dmdn

gr(%, 9, b) = A (]l S N and |p] SN ememmsssssssmsion by
0 x| >N or |3|>N
b e filr o7 b D grs £ 5.
grs(% 9, h) = (%, 3) X Gr(¥y Py h) sveseeeessssssssnsusssssssasnsnsssennsss s e 59
D6 FDT 4 T HNT 4 N5 — ORBEFHER RO & ) ILRDT.
faoFy  fus<Fas  SroFr  fes<Frs

B DB () b BV iIORIC X Y 5 & bhb.,

5. HEOFIE (Fus 7s)

wo i, He4E, 5 BOEOWNA L ZORHNB LUT v 7 LAERLIE, wIRE, TryS
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BIR S nroa gk

Pr&gor. am Program Name Input ( Output E(ll\‘;g.tion
P-1 KO8-10-4 7 £ 55
P-2 KO8-10-2 o Fis 57
P-3 KO8-11-5 F, S 56
P4 KO8-11-6 G; Zr 58
P-5 KO8-11-3 G, Zrs 59
P-6 KO8-12-3 Sle F|G 8

G (hoy N) 49
P-7 KO8-32 fle i 38
MIN & (hg, N) 39
E (ho, N) 40
P-8 KO8-13 flg G, (%, 9, d+hy) 25
KO8-13-5
P9 KO8-33 G(%, 3, d+hy) hy 48
(HT-2-3) MIN ¢ (hy, N) 49
e (hoy N) 50
P-10 KO8-15 d G (x,9,d) Part II 24
P-11 KO8-17-3 G, G, Normarized Profile 51
P-12 KO08-18-3 GiGE P (m, n) 4-6
wt (x,y,ho) ho
or fi= (xany2one) T | |Freexpl-2rho fmé?) Gt=exp(2mhoy/m?n?)
Wt (m,n,ho) . : .

1 I 1
,_Fourier Inverse Transform (Nyquist cut off)

cut off of operator (N)
Smoothing Filter (s(x,y))

Normarization

&9

&=

Digital
Filters
Wd(X,Y, ho)

) [

fas

Fourier
Transform

form

h(=hi)" in
Domain

Fourier Trans-

Finding Best Fit

and

Freq.

Finding Best
Fit h(=hi )in
Space Domain

hi
e(ho,N)
MIN(o-(H,N

o EHEoWhR

Magnetic-
Anomalies due
to Prism shaped
Bodies

6(x,y,d)

Normarization
and Plotting
of Anomalies
G(x,y,d)
G(x,y,d+ho)
G(x,y,d+hr )
GelX, y,d+ho)

Power Spectrum ™o
Magnetic Anomalies
Pm,n
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FTLY R IBEIOCEDOAMNEEZFT.
FHEOFHENIIRDEY THB.
1) HOHRETRINIZARTA—F—IZDCT, TATENT A NE— i fus, [rs frsr &r Grs T EHE
+%. (P-1, P-2, P-3,P-4, P-5).
() fa BORPIEHE Fy %3 X OBERZE 5(h, N) 2FHT 5 (P-6).
(3) FEBSKBEIRICI T B3, K, MIN a(h, N), E(hy, N) 25T 2 (P-7).
(4) fa 228 3 RITR LZERTAREIIC X 2KREF AG(x, ), d) (P-10) {Z#:/E L (Convolution)
DT AG,(x, 3, hy) ZFFF D (P-8).
(5) EDHA AG.(x, 3, d+hy) XY ZERFERICI TS #R by, MIN o (h, N), e(hy, N) 238+ 2
(P-9).
(6) ko, by -2 TERFTAREC X BBERRE AG(x, », d+ho), AG(x, 9, d+h) ZFEEL, AG.(x, 7,
d+h), AG(x, 3, d) &bz, thE7ry b LTERILT3(P-10, P-11),

™o

Sy

6. # 5 oK R

6.1 hy, N o 3 R

21 % 3245 L7 Continuation I hyy BLUARL—F—DES N 28 2 RITRT. BKKOEAR
B% 1 km L3425 & (2 OREDEA%E) Continuation it + 0.5~3 km L7223, 3 km OIFiz,
TERB 74 ve—] TR ERLEEZONRS EREV-TIVY (EBHHZ 4V E—1 BZORY TR
B . Ele 7 A NE—DRESIZZOHA, 2~8km Lz, HET A2 —-LHBTZ L, ZORSE
ERAFDTHBED, BHRLIZX SIS FEERYVECT 4 L E — 220K HDOEMHITHEH 0,
BRE7ANVF—DESR8 L L. Z DR, Convolution |2V AR ORKIL 17X17=2894, HiF
DREFIRITEDH 8 km L7525,

6.2 JABESRES X O RZE

%5 3 ~10[i% Upward Continuation If§ #, = 1,3, Downward Continuation f§ h = 0.5, 1, 2 O##
O n =0 BI O m=n ol T 4 58— ORISR Foy, Fus, Fr, Go, Gos %, %728512, 13
Mz b OEHEIRZE d(h, N) &R, ThEVTAVENT 4 VE—DEHDRESTEMDORR
UM THZ LNV TES.

ok hy NVAB

ho N

Upward Continuation 0:5;,1, 1.5,.2,'3
2,354, 5,6,7,8

Downward Continuation 05,1, 1.5, 2
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6.2.1 Upward Continuation 7 1 JL 4 —

%3 ~6 X, #12X% Upward Continuation 7 4 L% — ORI EMEMS X OERFEY R+ oh
LYV ROFFERHSTH B,

a) BRERZE ¢ 13/e BSRBNE L, DVT S fus DIETH B, ho /INEL N BKREVE, fr D &
IR TRITNES Y, WY 6 13 N OBine Il S nc@gd L, BE 7 4 L& —IESnT
WS ZEEFRLTNS,

b)  JHEEERHEN DA B L, fa e iE 0= 0 I - TRAKBR RN TS 5. = LI (2
K) Tk 2ETHY, NIAEINT3Ic2o0 T, HHEIN o8 S 23548 5 <lc 2R CIREE I I3 O
BRY. —J5, fas THEAET 4 L& =25 ORZEF—RITHICER TR, 7 =0 Gy 5 HE)

t : Theoretical 7&

0 | 1 1 ] %3 Fa,TFr, Fas (n=0 W) ho=1
0 O.1 0.2 0.3 0.4 Q54 M




~1
o

= =i
i) ho =
¥4 (m=n
%] Fa,Fr,Fas i h
12
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0.5

{fe >

0.2

02 0.3 0.4 0.5 M

# 5[ Fa,Fr,Fas (n =0 i) ho =3

0.3
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#6X Fa,Fr,Fas (m=n Jfm) ho =3
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FHbhY, THEFRE Sk CXo THUBARAEMSh T 20 5Ths. IREMTIER
EVOBIRTRORERZANF—L VRS,

o) fu3RE REHCBCTHTRYL fr 1245,

6.2.2 Downward Continuation 7 1 )L % —

#7 ~11[K, #13Xix Downward Continuation 7 ¢ )L % — D JEIEEREES X OERERZEEZ 2hFh
b I

d) i3 N=2~8T, hy=0.5 OBl gr 2%, ko = 1,2 TIEHIT grs AVNEV, Fiz N OHIMC
SONT hy 15 TR GIERBD, =2 TRIBEALERSLT, N2AkELLoTY, 7405 —1EdH
EVRBENEVZ LERLTVS, ¥, g 06 NIZHLTHELLTIEAY, BIb, § 38K
N EHHD N LT, BIORFNE D, —fRICHEEDOHNREC. FFIT by = 2 ORHIWD TRE . L
L hy = 0.5 O gp O 7 IXIEHIT/NS SHEB 7 4 L7 —I1TE. BLEDZ LiE, Downward Con-

GFs <Irs)>

#78 Gr,Grs (n=0 W) ho =0.5
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= N=2~8
: /

! L | 1 L 81 ~GF,€}FS (m =n Wif) ho=0.5
(o] 0.1 0.2 0.3 0.4 0.5 m:=n

tinuation MHAIciE, Upward Continuation [~ TYMIZ X 2RRENE LV LERL TS, &
T IcRE 5 ERE (0) 12 X 5HEA% L\ (Appendix 1). by = 0.5 OFHFEKFED & pV/h SV DI,
G AR ON S VLB b ol LEXHSETHS. —F, FRILIC ko THRTHROR
FISNTVS gos 1, MREND, gr LT DNTEERNR IV, ZHTH, b =2 OHKED
N O § i TRE.

— @1z Continuation f§ Dk & VAT IZTEHLIC X 5 GIWTITH 3 2R OS2, L D5 %
BB OB AT B> T o L2 5.

&) BN LALERVZ B, b =05 TR, & FHRBINTLIHEET (15— LD
DEVEMEE BTV, i N =3, 5, 7 OFEELR. —F, &rs (A E RO CIREI Tt s
¢, N ORI HRCEBT 4 L —~NESE, BENTHZ L2 50, BET A7 —00
DIFEE gr LY KE,

ho = | Tik g REEEIRCIRINT FEEL VX5, AHEO N TREET 4 15— KD ENFK




84

ol N-2~8

%o éF,éFS (n =0 W) ho =1

O PEHETHBINS S, ELTOTRVEEY ¢ s — L3RR, HIC 1 < 0.2 OIEEER
THRHEDHEL N A L 755 T, Upward Continuation (K% 74 — R ORER B o0 J i 8
PE exp (—2nd v/ n) (d > 0) IZHelfl L CHEAM ST ~EW+ 5 (Appendix 2). LieaioT, (&
Eﬁﬁﬁf@ﬁﬁu%t*ﬁ&i?é,:@ﬁ%m%%,&ubgwéN&ﬂ~&fﬁ%Fﬁtw
=7 &rs RABEBRHERBIN TR <, BRI L ARBRICETH Y, REL 25,

ho =2 T gr IEMTHRNHE L FEESEEERICRLET, 2<PENORRTHS. —F
grs RRIEAENC T g X DD YD BURS, IR L L CUBIBIRAE L\, Mz, N> 4 <k n=0.1
DIEFIEFIR CADARE R LB TIEAY, N=4~8 X0 j3teLs N=3 0 INE—DFRE
Fevx s,
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IOOT

Grs <rs)>

N=2~8

%108 Gr,Grs (m =n W) ho = 1

m=n

£) T by =05 Tl gp, grs XCTHUEATETDH 225, EHERE DI g5 2%, TREMED
Bid grs LV by = 1,2 Tl gr REAITHZ . by =2 PLETIE N = 2~8 O @Y 75 7 4
NE—FRE LR,




86

100

l0gGrs

logGr

%11 Gr,Grs (n=0 i) ho =2




- ) 4
0 (ho,N 7
1 fa ho = 1
2| fas ho = 1
0.2+ 3| fr ho = 1
4| fas ho = 3
S| fa ho = 3
6| fas ho = 3
7 fa ho = 2
5 8| fas ho = 2
6\ 2 fF hO =2
0.1
r | #12 o (ho, N) fa, fas, fr
g 1 N ho=1,2,3
~ —_—
J & (ho,N) 5
1000120 (2.0 5
ki 1 | gr ho=05
2 L1 105 L 2 Jdrs ho =0.5
3 | gr ho-=
4 JrFs ho =
5 g ho=2
6 9rs ho= 2
\Q
50010 F1.0 ® : Qut of Scale

NS
\‘ \\\4

3

#1360 o (ho, N) gp» gps ho=0.5, 1, 2
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6.3 Continuation 0 7%h=R— & $ IR —

14, 15BAHHGEE T O Continuation %5 E(k, N) 35 X 0'Z OB O % {f 3= MIN & (hy, N)
&, E7cH22, BRITELHRERK LTS,

6.3.1 Upward Continuation %2

514513 Continuation I h =1, 2,3 ® Upward %% L0 MIN 5 (b, N) %554 oot
Upward Z)FROEHEMK TH 5.

g) E(hy, N),MIN & (hoy N) ITCFTH L —MRIT fo 5B S L\, Ay, N BAE Wz Uiz k
Ak

b) BRI fa, fus, o VTR N DHIMIZ >N TH B 2ITI00%ISES VTV &, N ok L There &
V2 %. %7 Continuation i hy 23HIMIF 5 12 DN THIHRIZHE & D i+ 5. BHEORD LV S T

]

MIN ( Othi,N))
0.05 I -
ek fas~ fas__
fa— fa_ ffA\
=

100

ffP—

%
| T

1 1 1 1
|
E(ho,N) /Caa fas
/ / fas—
5.0 ? /

MIN(GTRI,ND) 40
ng/ar/
03[ 1.5 - —-@-9F—__ /@/@—
Ngr T e
0.2 1.0 A9Fs < 20

' —/QNYQ . el
S
0. ar_ 05 g

-
B 1 1 1 1 1 1 1 1 1 | 1 1 1 1 3 J
1009 7~ _gﬁ?
~ o e Fs— e i ol A
ElhoN) | /-~ _Jrs—g—— dr—
> =3 = iy —_—
o 9F
50
®; Ouf of Scale ® Out of Scale
ho=0.5 ho=1 “ho =2
1 1 1 1 1 Il 1 1 1 1 1 J 1 ; e 1 1 1 1
2 3 4 5 6 i 8 2 3 4 S 6 i 8 2 3 4 5 6 i 8 N

#15@ E (ho, N) MING (ho, N) gz, gps ho = 0.5, 1, 2
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R NRE0%E B2 DD hy=051TN=3h=15TN=4h=2TN=5h=3 T N=6
T D. MIN G (hy, N) 1% N OB & LIS AW S22, b ITX BT HED 72V,

) SRR T, fr TR hy = 0.5~3 TIN5 P REDRME T T, S Sas 1& ho = 1~1.5,
N =17,8 THRAEZ boWBMOSHRME Lo, F, ZhiY, fr PPEPLEHBDZ hy, N T
BAELTVEZ L5,

6.3.2 Downward Continuation 33

#1513 Continuation f &, = 0.5, 1, 2 ¢ Downward %5 L OERRZE 7. $HBRITELHR
WETH 5.

) gr BED by DEFFETH NICH L TREETH S, FFICHEED NITH L TELVD, h=0.5
DR, ToElZERRIT N =3 TI00%E Tt ho= 1 Tid grs 1245, E2BRIT N OB L LI
PR CIIE O ITHINT 5. MIN § (hy, N) 13 by < 1.5 Tix N 0N E LIS T 525, hZ 2 T
P, NEHLTLBELABILTLLRBENRVZ LERLTYS, Zhid(d) OffimLRIT T
b5,

k) —F grs i gr ICHLT, —RIZNIHLTRETHS. LML A2 TEREEED NTo
REESHEL->TL 5. HRE—MIC N OEIICORTHT 2, 253 0380% &2 % DI Ay = 0.5,
1 CN=4hk=15TCN=5"h=2 TIEN=8 ThH3 MING(h N) iXh=1TIENLLY
C—BEREI L, DA 42205, hy =2 TiF, N =8 OfificieL A8 5.

) SHRBETIE, BEMOEVHEED N COMITERL Th 5. g ZENRBIKEITIEL
v, NOBEMCL»2bbFI7 AT —RHEVRBERRVILEERLTV 5, —FHers T by =
2 BT, WICEHRBRITZEEICEL, NEHEEET7 2 —3THONCHEET 4 Vv F =TS
TV ZEBRENT B,

6.4 Continuation D%h=R—Z[HFEIK—

6.4.1 AHELTRLWEERTAROREIE (d)

ZefiifEiR > Continuation B e(hy, N) & FIET BRHCASRE AG(x, 0, d) L L THWI=RIEH
BRI OB 0(d) 2483 RITTT. T TIRBRE X 5 I2hR e(hy, N) 12 0(d) ITEFELTEMLT S D
DTHD. foT, ZHTHIARIZHHLNLETRTOEEIZSWT, ZhEHETZONEENTED
B FHid s OFEIZES 2 EER] (—$0 0d Iz THI0MERI—HITAC-10 ) ## 2 TR
TRETHD. £ THRATIE, IHETORPAEMEFRIKICE VT, HBHE R gL L
T, —8 4km (EAMFEZ lkm LLT) 2B (Ad=B=2), zoEMERAEICLY, EBER
40 % 0 =525° (RIORERA) LT, ZhEEELE. EL, BELCSVWTL, 1,2,4km
(H=1,2,4) D=Z2DR K s EIC>WTHE L 7.

ZNEDOANMEDHEERIL LT, ZEEFEROZE e(h, N) 25, FEKFIHRORE E(h, N) L E
DYESICREZ LD, Eiz, HBEND L OBEOHREOHKITHEE A2 Z LT 2052 RE
THEZLNTEBLERXS.

Fiz, HRBAEOMN (BR) OBICHVY 7 ) v S AEE, BEOFL & B % (v =0) B
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tiEcH D BE3HR). £y 7Y LS OFEE, BFESIEIRICEShTY3,
6.4.2 Convolution 5 4G,(x, y, d+hy)
%16, 17%, %3 RITR S NIEEAIC by = 2 © Upward Continuation 7 4 L& — fi, fus, fr
B3R ANBEERBLIOY 7Y v I hE

ko o | % 0 = 52.5°
~ 9 =90.0°
Upward 025,11 21.5 o T 16 A= B =D
Continuation | 2, 2.5, 3 d=2
Lo H RS =1
Downward 0.5 0.2 8~—8 PV S Es » = 0 (NS W)
Continuation | 1, 1.5,2 | 0.125 10~—10  F¥7VCTHE (49) X OB ()

-8 -6 -4 -2 0 2 4 -6 8_y

o -5~ a63(0,y,d+hd N=5etc

-t AG(0y,d)

—ta
i —ta- AG(0,y,d+ho)

#1634 4GE (0, y, d+hy) fa, fr, fas d=2 hy=2
(ANt 853 %)
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HaR AIBEEEBL OV 7Y v 7k

0) ?,s A: B: S, A}’,}’o ‘V‘V7’D Vfﬁtﬁ
— W3k
d=1,2,4

—Y 6
/‘\ -5- aGd0,y,d+ho) N=5gtfc
hci=l ~ti- acloy,d)
: —t2— aGOy,d+ho)
|
|
v
| oo
%17@ AG? (0, Vs d_ho) 8r 8rs d=2 ho =1
(AHlis; %3 k)
B LU by = 1 ®» Downward Continuation 7 4 )L % — gu, gps ZHIE L 72HE O H /755 W AG.(0, »,
d+hy) 7 DAS AG(0, y, d) 3 XU T 4 L& — DS AG(0, », d+-hy) & & iR+, BiETeT
} NAEREERTYS, ZhICX->T, E7AAZ—BNOHEME LI EDL S ICHBIRT 4 17—~

SESWT WL RS,

m) Upward Continuation (516[]) TiX, WTho7 4 1% —4, NoEne & bic, HAEAH
X VIERERE T 4+ V7 — DHANE BEPZIES TV, FOEDEHIT, folfe TiEfas LD LEFEG
25, Nz 7 T Upward BREIKIKRL 5. —F fus (HESEHITEL, N =8 ¢/ Upward RETH
B0, ZEORSEFTIRERR DD, 25 LB AEEFIRcORR o, 0,6, 6,4 h) L X{—¥
+5.

n) Downward Continuation ($§17%]) T1%, JFWEEKCORM 4 e fii k) LiFL A EREED
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BEERLT 5, BIb, g TRBABIFHIFRETH S, Fic N=2,4 TizirL 5 Upward ©
Bz Y, N =3 ik Downward | N = 5~8 TIxOoRHAET 4 L4 —ITEVAS, v BB L
TR THS. chIFE, 10O EBENZEL - LTV L3 BB, —F grs TIEN
oMo T, HARELPRADPLHEE T 4 7 —HA~NLIESWTNWL, NZ6TRIEEAL
HART ¢ L& — L RS T B 0on R CEREISEEIA K. ke = 1 TiX grs OFD g KL TERT
waLnzs,

6.4.3 Upward Continuation %fj5&

18I by = 1, 2, 3 DEFA DN e(hg, N) 38 X UEHERZE MIN o (hy, N) T 5. ATIHEEILH 3
RITRSh TV 3.

0) fuSusSr BTG, N OBIME & HIT, %08 ¢ BIELDITHINT 5. 2 L TENIR fr, fus fus
DB, o E GF14R) L—8+3. LhLeik B~z L, /h&v N TRIEL, X
2\ N ciEdficEey, Bib N ofine & bIcAiicingT 5. 8icfr T N=6 Tik 100% iz
Upward i@l & 725, ZHIFHIED AG, Wil o bH 1 Ths, ¢ & E O—HOBRED fus 355
LIV EI0%UNOBRETH S, SHE fus DANCH L TRETHH T LERLTRY, FEREEM
BHOWRD) L—FT 3. fr Tk, e & E DRI, hy=1T10%, h =2 T15%, h =3 TA%E
EThs.

ORI AN EERB OVREE B X T2 I ED frsfas D¢ OBLEFRARILLDOTHS. AT
WX 4 RITRSN T 5.

P)  ASHEEOEE d PEBGIZERRIZE . i E L3 d BREL BB IC o T—EOEAREL
75, 20z EiE, BICEHRWICHLMCILEZ L THB(3E2), 2oz &id, ElF—F—ickt
DR E 2 B, BEELER LS.

002 = -
MIN(OthaN)) fas—_
I f L fas— -
001 R fa AS
\ fF/ fag—
|| 1 1 1 1 W 1 1 I' 1 fAA 1 1 1 1 #F'_—_-l
EE TN
P
100
% i fAS/_ o f?
€(ho,N) A
) /
fas ) e
fas
50 -
ho= 1 ho= 2 ho=3
1 | L 1 Il 1 1 1 1 1 | e ety 1 1 1 L (-
2 3 4 5 6 7. 8 2 3 4 5 6 i 8 2 3 4 5 4 8 N

%18 e (ho, N) MIN g (ho, N) fa,
(AN TIHBREAERG H3 )

fr,fas ho=1, 2, 3

.
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9rs dr
02 02} 42
MIN(otho,N))
of Jrs
Ol N [l 41
/ng\ *
! 1 1 1 1 1 1 ! 1 1 1 1

B L W NI A
% [ i3
€(ho,\) Z \//— grslv/

9
50

ho=05 ho=1

1 1 1 1 ! N | 1 L 1 1 s
2 3 4 L3 6 T 8 2 3 4 5 6 7 8 N

219 e (ho, N) MIN o (ho, N) #p 8ey ho=0.5, 1
(AT EG 3R

850 5 .
/ vz 2 4E
ho=1 he=2 ho=3
! 1 1 1 1

<fas>
L 1 —
100
%
|:2% | /
/2 |

elho,N) a< 4

aolf

ho=1 ho=2 ho=3
fe> <fr>
1 1 1 1
2 3 4 5 6" @ 8 2 2 4 5 6 Ir4 8 b 3 4 5 [ 7 8 N

! ! 1

w90 e (ho, N) fr, fas ho=1,2,83 d=1,2,4
(NI AR

6.4.4 Downward Continuation ¥

#1981 hy = 0.5, 1 O} D Downward Continuation OB ¢ 35 X ORERERSE MIN 6(ho, N) TH
%, ASHEHALE 3 RITRSH TV 5.

Q) gr BEEED N CRHEREICH L THVARETT. b = 0.5 ORBATE MING LS BB
BRBEFTHS. k=1 Tk gr RRETRAV, —F &rs I N DEINE & B ITH 5 AIT100%~ES
Tl e b B rEWiTB Y, grs TR, ho = 05,1 TR GIRAREN1096H BT i &
Vv, ge tX, bg=05T N=2 PRV TEEI0% THE IV, b =1 TR®ZE Y BIFTR, e &
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E OBEIRS L DIZET 1 NE—BANCH L TRIETH D LT, grs OFHR gr lCB_TE
CEEBTHB L2 5,

E72—fic Downward Continuation 7 4 L % — DFSEE |3 Upward Continuation 0% iz~ T &
SBRECDRTOREE, hy =1 BEETRD, N=2~8 L\ 5 %M FE»E5LELBNS
ZANWE—=Th, »7Y X< Continuation %45/ o TV 2 L Z%. FB%, Convolution D%k
By b =1DHBETER, N=2TFTIE%THY, N=4 T%THBES = &id, R TH
Ll EDfitcdhs vz 3,

r)  HE21XIEE0M L Rk, AIERBIDORIE 2 TEZIBBD 2oy grs D hy = 0.5 DEED ¢ O
ZlLEm+. ZOHETYH, Upward Continuation O#4 (p)) LR < > TREE d DSEL I Bizoh T
e WAL, R E 5o LEEh T <

%21@ e (hO, N) g'z;’ grs hy=10.5 d= 1, 2,3
(NI B4 3R)

L»l

l\)
l\)

QL / 90/

< fF> E(ho N) %

< fAs> E(ho N)"/c

. B ///
It 2.
i v

#2900 E (ho, N) fa, fr, fas ho=0.5, 1, 1.5, 2, 3
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x ,0ut of Scale

| A
il U

< Grs> Elho N
A 1 1

29 9

/ \
9? 1o “5\

BU
\
R
N
Lonbl

S
17,

<fAs> [ ]e(h?,N)%I ) (fr>  Ctho,N)%

ol

<Fad elho NI%

z 3 4 5 6 7 8w

94/ e (ho, N) fa, fr, fas ho =1, 2, 3
(AN TS B3 RK)

n

L

n

7. BMPOFEDH—HHICHEBERL [ERBHT 1 V2 — | OFER—

BUEMTE, TERKEREOBTO—o0htitchs CGEIMSHEL), chic74 v — & #B{E
(Convolution) U THINZEHICEM L THEMITE 2580, TAPEALT 4L —OBBT L L4
— B DER, FMTRERICE 2 2335 %, Analytical Continuation 7 4 L% —%fl L LTH L. B
b, HIETRIOELRPE 2 HREE, FICREMITREY, ERNICABOA TR 741 8—%

[ERZ 4 NE—] LEEL. HB2ETIIT7 4 17— 0EARE R/, % 3 Ecid, Convolution
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HiAEs LT, I C e iR BAEIC X 2 BBITEE 2 B Lcf BRIt 20T, 74108 —D
B (b3VCIIRER) 2ERNICAMS FEEZR LK. 22T, AEEFEETO Continuation %)
E Lo coR® e L 2 HA Lz, Wb, Continuation I hy DF 4 SHZNT 4 L ¥ —LF4 %2 b
W SO OB TR bR X WHEAE 7 4 L # — & B/ 2 Felk TR, @ Continuation j§% /i
LU, hy & By X Y JERBGEEO Continvation 158 E = =/hx 100(%) ZEH LI, %k, SR
CEBREEANELT, TAVENTANE —EBRELT, ZTOHPREICH L THBMITEZEAL
T DERE by 3R, hy & by & XV ZEFEIRICIS 1T % Continuation ZhER ¢ = Iy/hy x 100(%) % EFH
Lz, e 3D (b3VIEMIER) 2R b L bbb¥. Fk, %% e 1%, Convolution DOASRF D
JEE RG2S “white” T B, BB ATMEEOTEE D TRYVE, 2R E & —3L, ASlED
BESEL R BIcohT EpbESH 52 L BRI LB LM Lo/, #4% T Continuation
g hp = 0.5~3.0, 7 4 & —DFEE N = 2~8 Ol TRITRFH-2>?D Upward 35 LU Downward
Continuation 7 4 L # —&&al Lic. BB, R7 Y VB OZRFIRON X Y Upward {f, ), R ®
JEEESIRTORL Y 7— U mEWIT X 5T, Upward {f#), Downward <{gz), 3 XUz bHICZEMH
BT O LEITIR o7 (fusds {Sfrs), {&rs) DET 4 NF — &t +H2REB T, HF6EHTIE, 5
3 ER LU 4 BT~ EHERICHE » THEEIT R o fERICOVTHL 2. £ OREREZEN TS L
WROMY ThB.

(BRI 7 4 V2 —] ELTHETHD Z L ORHEFRD 2 ODOFHBTERShTVEZ ETHD L
wx 5, Bib,

i) Continuation 2% ¢ 5\ i E 23100%I1TEZ &,

i) ZhRe MANCHLTRETHSHZ &, HIb, ATEEOENITH L THEVEILLECD, B
EnHBIc LTS, EbEEOHBH/NS VB TRRY B L. B, 0L}, 745 —
OEEEEM BB IRV SizE LT 5,

%6 DO DR a~r) Z EOZODORMICAIL TEHIZERNT5 LROBY TH5, AL

a) Upward Continuation 7 4 )b % —TiE, ki) TIE fon fu B fus £V bIIZDEER T 5.,
— el i) 12DV TR fus B3 Sw S KL TETFER TV 305, Z0EZDOTHTHS. EEEK
BT, fufr BEEEER RN T 523, HEMES KM+ 5 L, - oRBMEE, ASHRE
DYEEE d 13 1 LA EDOSAIZIE, Convolution [ZHE YV BAFZBALBRCEVIZENVZ S, 74057
— DML 1km L35 &, ASEERED Lkm DLEHIITRVEVIZ ETHS, Zhid—MKRIC
Vo T, Hi kXY OlEE & AEPREAEETIEMESh RN THS L5, BEXY, RAEMIC
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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 acromagnetic 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 acromagnetic 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
earthquakes 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) Itis 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 ITI.

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(6), angle between the hori-
zontal projection of J and the strike of the body (¢), width of the body (B), length of the body (4),
depth to the body (H) and the coordinates of the center of the body (X,, ¥,). In the present paper,
parameters 6, ¢ 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 be 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 6, ¢, 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 0 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 II 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 (h,), “efficiency of con-
tinuation in the frequency domain (E)” is introduced as

E(he) = hy[hy x 100 (%).
¢) Quantitative evaluation in the space domain



The digital continuation filter whose height of continuation is hy 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 + h,) is then computed. Com-
paring h, with ,, “efficiency of continuation in the space domain (e)” is introduced as

e(hy) = hylhy 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(h,) is consistent with E(hy). And e(hy) moves away from E(ho) 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 (/,) 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 £, s, frs and g5 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 FE(hy) 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 £, and f are more suitable than the smoothed
filters fy5 and fps. Comparing fp with f,, the former satisfies two conditions more than the latter.
Therefore, fp can be chosen as the suitable quantitative filter. l

4) In case of downward filter, the non-smoothed filters gr are generally very oscillatory envn in
low frequency components and accordingly the efficiencies ¢(h,) vary greatly with the change of the
input anomaly. In other words, they are unstable. The smoothed filters gy are stable if the height of
continuation /, is less than 1.0. The smoothed filters g5 are chosen as the quantitative filters.

5) In case of the stable filters, the efficiency ¢(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. Irpa, Dr. K. Norrrowmi and Dr. J. Suvama

for their kind advices in the course of this study.
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