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Frequency response characteristics of target electric property

with long bipole large power control source
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Institute o f Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029,China

Abstract We simulate models of anomalous body imbedded in multi-layered medium that include
the ionosphere, the atmosphere, and the earth medium by using 3D quasi-linear integral equation
method in whole space, and obtain the reasonable resistivity-frequency response of the anomalous
body when the bipole length is 100 km, the current is 200 A and the transmitter-receiver space is
1600 km. Through the discussion of the character of resistivity-frequency curves of the targets
buried in different depth, we draw the conclusion that the electromagnetic field of the deeply
buried anomalous body can be got perfectly when considering the horizontal inhomogeneous
complex medium including the large-scale ionosphere and the atmosphere. But the resistivity-
frequency responses are different from each other when the resistivity and the buried depth of the
anomalous body are variable, which demonstrate the character of the resistivity-frequency of
different kind of rock. The results in the paper show that it is possible to distinguish the
resistivity of rock from the observed data due to the bipole large power control source (WEM),

and the research establishing the basis of the relationship between the electric parameter and
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rock/medium parameter using WEM observed data.

Keywords

response

hi(ll3

1 5

Br TR E T IE b R (EMD B, R R MK
FHREEBSARRUNP R EERTERNEE
R, B REILE, B LR E B
(MCSEM) R & B 18 1 ok fn 5 00~200, 53 4 ok i 2
HTHEBEERETRSNEDS G ExEH
BERERNFEFRES TRAHFR.

KT HARACIN TR IR A F e T % IR R 0 B
PR WEM Jik. 76 FF H T B8 05 4R 0 0 ol i O B
FEARRKFERBEUEMD /N ETBEREE
P B (CSAMT), MT S EE K. HIEESH.
BER, —MAATREKG ML E. CSAMT ¥
RSB GEER BRENSE 1 km EERE.
WEM % W3R T % A0 5 32 R, AT E IR — 5 1R
HBAET  ELERF I R FRE 10 km FE
765 P PR L 45 A 0 L O KR RS R I, i 48 WEM
FEAMEIRREEENTESE,. MESTEA
FHE XM REEBREEN G 5P RENF .

AT R4 RE WEM 2% /93 MU & IR 5 1
REHBFERBNFTEARITENHESHAEH
HESHWERXZ B . RITFERRTENS
HBHEMEE/ WESEMERXR, UERE WEM
WE L A0 SE T S A R AR R I LM S ROCRIE 1/ e
ESRHHRNGE DERNEE. W EIRME
S &RV ILEF,.CEMRTHRESHEMEN/ b
ESRMBEEZRER. EMH P, WREHFRT b
EHHERAMNZRER. Rt FAEKXHS HE
WEFLT EHERA —FERHE, 5%, R
HEgk, AfEES R MBS R B A XREHR
R BAE WEM ¥ () th R A — 3 @ EBE A R 4§
7R T A 4 R X A e B ST
T&E L Bd A/ MESRBEVERESH
MRS B E AR kR UEET WEM 175
WRLAMA/ BWEHTHRBERESTHEE.
R TR EE R RNEESERAE/ 12
SRNBR KR ATXF WEM, B TH KK Hh
R EHKERELTEZLEAR, K KML
REENERESRSBREAMANEN,HE

Long bipole, Large power, Far distance, Rock property, Resistivity-frequency

REEMZREN BTSN R AR 2. 7
RFESLT . BBty VLB A B AR 5 X 4 B AR 3B R
B AR AN R RO R, AR XX —
BIAR AT BB T LAE H i WEM i3 2
NHEUSEHME/MESRE R X REE LM,

A 2 e SUBR 4 188 AR K 3 2 T 458 IR PR K 95 D L
FHERR T sh A T RAR R RE TR WEM TR
B AR R B IR SRR — A A, B
B A BE WEM EARX AR ERK R REH
FECED  E MRS B LR R 1) B i BY 5 18
HEEMKSEN H-BEE 2z RS TEE
KUMBERUTB I AREAOHEUNRF
BEKBRXDBCTEEATERMD T AR RE
Z-FERNFRET TN BRT EAYHEL
B 38 TR E (B Y BEL G 2 550 4 L B A

2 BUEHMIT %

XHRO36 1 3 48 A 41 T B A% 4 W B (WEMD
i) TAF PR B B o R #4275 18] (5 L 3F 45 1 ARG
FRES ARTEH - BREETFRAEMWFTZ
Bley R 2 —BA N ERNARTR AN RS
T R R AT AR R RUBE 4 25 1) A R il 8 35 A 440,

REFREHX TR FBEH N H B,
EATXENEEN, XBEREENERI TR
EREOBE.

TR GHEE RITEEFRR
HERBRE o, MAHHEFERN Ao KN R4
BBl o=0,+ a0, F AN ERIFHEN R, LR R
MRS HESHHYTH w0, YEBGR
T R W A A P A A 3 R I T LA R
RE R E"R H'FIRH % E' 5K H B389,

E=E+4+E, H=H+H. D

MFOXFHERG E R A TERYIHE
R M7= H 0, R 5 R XRR35146 i, e
SREXE D ERESHE § H W LRRHNEK
BRRE RS

E'(r) = J]LC“(rj IrAs(r)
X LE*(r) + E*(r)]dv, ¢))



15 BHTH RERKNFTREEET B IRk RS 505 R 2

1
1wy
X [E*(r) + E*(r)]dv, 3
B, YERSEyyasEN.6 (D EYSA
BN R HBEAKERICERETRIRE,

VX VXG(r;|r) —EG (r; [ 1) =
_‘iwflo.is(rj —-r, b
XE K =iwpo,, I HEMKE.Or,—) RKAE
R YRS AN ERE e, KRG (r; | D)
T LA B R B RS S AR R B A 7 1 R A8

3 “HW-HmEBETARERBEGH LT
0 Y1 S B A 0 T AE

X6 JBATEER “B-HERE"(BER.K
SEMEGBRESRMER BRGNENER
5\ E RN EE T F BN AT EH
—STHRANREERNEAYHEELETBREEL
et 7 B 390 L BEL 28 -4 2 0 O R 4E , X R A R R B X W
Z R AR R 7E A PR 6 4 U8 3Rl T B A -
BE'HREFN(EERABSHREEN vy HH,
a=90°) A B 35 37 B 30 R B AE AT T L.

Bla hEBER KEERARAHHEHRY=
GREEHEE BUNEARESARE LF—
BN 400 myx,y ML 8 km HHHERR
MEAREERRMNTLUANZRERSIRES
KR ETAREWMAR.

B FAAR A5 R A AN I 1b 7R A4 IR A5 A F 3 T
TR EXEBERAINFE-1L,BZRBERNEO,
Bk ERE B TR K R 1.2.3 % ERm R
B81% oo =10 Qm.p, = 10" Om,p, =10° Qm,
0:=100 Qm.,p,=3X10° Om. EEHEE h_, =
100 km ko =100 km.k; =2 km.,h; =0. 4 km b, =
oo, REEMEFHE 0, =20 Qm FHFE/K) .50 Om
(FLBZAK) \100 Om (F& R %).200 Qm UhFLER &
HAEDL) 500 Qm CRALB & WAHE ) 1000 Qm
(TIRAEA.2000 Om (FEH#).5000 Qm (kLW
BA).F—BHRAEMEE - SRNBENR .1,
0.5,1,2,4,6,8,10 km. B ¥ &P .LEHEMRE
BN (2 ¥e92.) = (0 km, 1600 km,0 km). K@K
AB KB 2L K 100 km, P 3% SR A 3R 4 Bl R
A(z,y,2)=(—50 km,0 km,0 km), B(z,y,2)=
(50 km, 0 km, 0 km). RSB BEFHE f A
0.1,1.0,2. 0,4.0,8.0,16. 0,32, 0,64.0,128. 0,256. 0,

H (r;) =

JHDV .G (r; [ ) ba(r)

#3757 lonosphere
£=10'Qm, h.=100km

=

A )5 Atmosphere y

p¢=10"Qm, h=100km
(0,0,0)
®
Earth pi=1000Qm, h="km

b

Rx 1600km
V“a.,-.:.:,,..,V‘.,

Earth py="Om,/1+=0.4km

Earth p,=1 m, h=2km @

'~
Tx 2L=100km, I=200A
Earth P£4=3000Qm, hy=o0 ()

(a)

M1 =255 R m K E R R TR
REEE 2.y FEME®N 8 kmz HFEKEER 0.4 km,
Fig. 1 Vertical section of 3D anomalous body and
transmitted-receiver configuration
Anomaly extended along x and y direction is 8 km,

the thickness along z direction is 0, 4 km.

512.0,1024. 0,2048.0,4096.0,8192. 0 Hz.

FRIE R B R A T o, B y=1600 km,
z=0 km, z % #7439 % — 100, — 50, — 40, — 30,
—20,-—10,0,10,20,30,40,50,100 km.,

3.1 FESR B R A0 B PR -0 2 00 R AT T

HT TRRKINEBKUK IR B A YHE 55 0
RAREE, £ LR H S EATHERT . 4E -1
BRAE by BUE 2 km B, HE T B % H AR
os 41k 50 Qm (FLPEK).100 Qm (RERHE) .
500 Om (KA WS HE R 5000 Qm CKILA)
R B RS i 2R, fn B 2 fT.

B2Mue R MEMRERFTENTGHR
B R 1 1000 Qm B A AR, L 2% B R B b BR
Iv 5 55 2 e BHL 3R LRI 0 R A, IR A R A R R
REBHEANFE. MRERETREEER (0s=
100 Om) ML PR -ST R 1E K S H R, 7] LA
ME 2 EH, X FREER®EEA (p;=5000 Qm)
ML % % & A (0, =50 Qm) W JL#H 2% LUK i) 55 R &8
FREEGRY, AR E A A B0 & BE 3 0gHE
BETF 0.8 100 Om B AR A 55 4 9 1 e P 22 0
B MEEREEAMNENETHR. BH24R%
B, MR 100 km, R B K2 1600 km B, R R
BT REEGEEXDERENT 0.6 Hz iF 7
HROEERTARNRTUBEEHHORE.

3.2 [F— BAREEA E R B Y 5 BE - 5 S i R AHAE

AT THANEAM KB F— B f R R
T e it o BEL -5 R 0 o AR A KBS ORE T



218 Hi 3R ¥ 8 % i (Chinese J. Geophys.) 52 %

—— Amomaly resistivity=502m
~== Amomaly resishvity=1000m
-—o—  Amomaly resisbvity=5002m
—+—  Amomaly resistvity=50002m

10 10
fIHz
2 SRR E P ORMER =2 km FHE
o, BEL 2 A () {0 o L - B R i

Fig. 2 Apparent resistivity-frequency curves for different
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