24 2 Vol. 24 No. 2

2000 4 GEOPHYSICAL & GEOCHEMICAL EXPLORATION Apr. ,2000
) ] 1 1
( , 100029)
: P631.3725 A : 1000-8918(2000) 02-0119-09
1
1 2 1
, 50
2 4

5,6

:1999-04-27



- 120 - 24
1
, 10°* 10*
Hz '8 1 Hz ,
, 300 800 km/s ,
, 10
60 1 000 km
9,10
1Hz
1 1 dM(t- R/ C) 1 d*M(t- R/ Q)
E(t = M(t - + 1
(0 = geM( CR? dt C*R dt? D
,C 'R ‘M (t- R/ C) (1) 1
.2 (1) ,
4 20 km ,
, 30 km ,
; 20 30 km
10° OO
= .6 ©
o & o
103; 000
—~ B 1.2F o o ©0°
- - -~ o o oo (b)
g 2 K & oo
1% E o
z = > & o} o
S S 0.8f o o ©
10 ooongcbo O,O
- o 0o(c))o ° °
100: 0.4}-o© ° g‘b%o °
— [oJe] [s)
s g ° o
o vt il sl ? L L L
10°R/km10l 0 5 10 R/km 15 20
1
a— b—



121 -
1b , , ;
11,12
80
200 km
g 601
{ .};ﬂ» e}
/\/ 500 km -5'
a ¥ 40—
purd
/ 1000 km m
%
i 2000km 20—
,//% :
" | | ! | b
10° f.'/ﬁz 10 7 10 16 7/ 22 28
2
a— b—
2a )
, 40 Hz 1 ,
8,12,20,26 Hz ( 2p)°
2
, (1)
, 13,14 ’(2) 1 HZ ,
, (3) 3 30Hz ,
, , ;(4)
;(5)

, ( 50Hz 60 Hz )



- 122 - 24

fo 20pV/m
F4
CARTRTRY IR kil {18 TRIRY JIRFIRV IR §
w 100 xV/m [ B N i ._ l. ) | ) - 20 R.E &L R
i H 3 I ! i 0 i

3 50 Hz
, , , 50 Hz
( 3) 1 b
200 700 A, 1000 2000A,
30 % , 60 200 A, B , ,
1 1 H H
16,17

f(t), t1 <t < ty,
© . t .

F(w) :J' f(t)e “'dt :J'Zf(t)e"“”dt = a-ib;
e y

| F(w) | = Ja2+ b ;

b
)

® (W) = arctan(-



2 - 123 -
3.1
1 b AI
W, ’
f(t) = Adnft/ W)t , 0<ts W
F®) =5 (1+00s@W) - iSn@W)} :
m?- (ww)? '
_TTAW wWW
w = . :
| Fl@)] 2. w)? % 2
P (w) =2
2
4a ,
H A W H] W
A
_ 2 ¥ A=5 . 2r
5 H A=1 31t
o A=02 l ok
-1 1
A=1w=5
:—5 2 A=1 w=5 :3 2+
S A
o W=02 0F
1 { l | 1 1 | 1 ) 1 | 1 | 1 | 1
4 3 2 1 0 1 2 3 4 4 -3 2 1 0 1 3
lgm/s*l a lgw/s™! b
4
a— b—
3.2
f(t) =A, 0<ts W ;
F(w) :ﬁ{s’n(mw) -0 (1- oos(oow)} ;
_A . WW
| F@)] = ydn=5"
® () =N
2
4b ,
4 , w>0.3 |,

3.3



124 24

b, W(t) ,
fi(t) = f(t) + bt - W(t) ;
_ 4 . oD (W) 1 . o dW(W)
Fi(w) = pe FW) *W(®) +ib o W) = P F(W) *W(W) +ib o :
w=0
t=2p(Mt . SO AME gy
f(t) , , b
b:O 17
3.4 ‘o
t
( 5 /
Al X(«)/ B R(w)
//KA
1 1 . —
f(D = A(2+zsgnt) t>0’ 0
0 t<O0 X(w)= -2
F@) = AMB @) - i 5 = RW) +iX()
5
R(®) =TT A : X) = - A
' w
3.5
2
W7, A, (N
f(t) = Acos(Wit +@) + Acos(Wat +@)
F(1) = 2Ac08( '2(’“)2t)oos((*’l ;wzt £ 0)
W - W
w; W, Wi-W, W W, , ZAQB(—LE—zo
(W1 +W3) /2= W= W, (  6)
O.S 1 1.5 2

- mem/\(‘nf‘n M AN RN /
AR SUVAY (VA \W}U%}Sﬂ&d Ay

2A
>
>
D
»)
>
—
::
-~ >
>
D
»
>
B
>
/




- 125 -

21

1Hz

19,20

50 Hz

60 Hz

1 Hz

22

Robust

18

23

1 Hz

EMAP

45°

™

1 Hz



126 - 24

Cagniard L . Basic theory of the magnetoteluric method of geophysica prospecting[J]. Geophysics,1953,18(3) :605 635
Smis W E Bogtick F X Jr. Method of magnetotelluric andyses[ R]. Univ Texas,Hector Geophys ResLab Tech Rep ,1969 ,58
Word D R, Smith H W Bogtick F X Jr. Aninvegtigation of the magnetotdluric tensor impedance[ R] . Univ Texas,Hectr Geo-
phys ResLab Tech Rep ,1970, 82
4 Vozoff K. The magnetoteluric method in the exploration of sedimentary basns[J]. Geophysics,1972,37(1) :98 141
Smith J T ,Boober J R. Rapid inverson of two and three-dimensona magnetotdluric data[J]. Geophys Res,1991 ,96(B3) :
3905 3922
6 Pu X H. Three-dimensonad numericd modding of geo-electromagnetic induction phenomena[ D] :[ Ph D Thess]. Universty of
Victoria, 1994
, . [M]. . : ,1987
, . [M]. : ,1984
[M]. : ,1989
10 , . [M]. : ,1990
11 . [M]. : ,1987
12 Keler GV ,Frischknecht. Bectricd methodsin geophysca prosgpecting[ M ]. Oxford , Pergamon Press,1966
13 Cantwell T.Detection and andyss of low-frequency magnetotelluric Sgnas[D] :[ Ph D Thess].M | T:1960
14 Morrison H F,Wombel E,Ward S H. Anadyses of earth impedance usng magnetoteluric fidd[J]. Geophys Res,1968 ,73
(8) :2769 2778
15 , , . [J71. ,1993,15(3) :101 104
16 . [M]. . : ,1978
17 . [M]. : ,1983
18 , , . [31. ,1991,15(3) :196 202
19 , , . [371. ,1997 ,19(4) :363 369
20 , , . [J3]. ,1998 ,20(4) :454 457
21 , , .. — — [J3].
,1996 ,18(1) :66 74
22 , , . [J3]. ,1982,25( ) 1650 659
23 , , , . Robust [A]. [C].
,1993 ,60 69

THE NOISE INTERFERENCE OF MAGNETOTELL URIC SOUNDING DATA

Sun Jie Jin Guangwen ,Bai Denghai ,Liang Jinge ,Wang Lifeng
(Institute of Geology, State Bureau of Seismology, Beijing 100029)

Abstract : On the bassof a discusson on the ource of magnetotdluric fidd ,this paper pointsout that the noises &-
fecting magnetoteluric ounding data can be divided into field source noise ,geological noise and human noise ,which
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are derived from different sources. The authors studied the influences of various ortsof noises yoon the magnetote-
luric sounding data and made frequency ectrum andyss for severd ortsof common noise interferences. The geo-
logicad noise commonly &ffects the whole frequency domain ,and the near-fied interference mainly afects the limited
frequency of high frequency. Neverthdess,the nearby thunder and lightning afect relatively wide frequency band of
the high frequency ,whereas the unstahility of theload system mainly afects the low frequency. Finaly ,ome sugges
tions are made concerning the eimination or reduction of various noi s interferences.

Key wor ds: magnetotdluric ounding;fied source;noise interference ;frequency spectrum
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can be drawn directly with data caculated from the formula.
Key words: smoking ring theory ;empirica inverson formula;sampling delay power exponent ;resstivity
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