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An Analysis of Pivotal Technique Specification of the Helicopter TEM System
and Its Detection Depth

WANG Weiping

China Aero Geophysical Survey and Remote Sensing Center for Land and Resources Beijing 100083

Abstract The Helicopter TEM system remains in the stage of development and experimentation in the world and is likely to be used
in commercial exploration in about two or three years. With its flexibility and a certain detection depth this system has got some good
prospecting results. It has therefore become the development trend of the air-borne electromagnetic survey technique in future. Is this
system suitable to the concrete situation of China It is the air-borne electromagnetic technicians who can answer this question. The
flexibility of the helicopter TEM system make it suitable to mountainous conditions of China but its detection depth remains a key
question which needs to be solved. Based on the horizontal sandwich earth model the authors calculated transient electromagnetic re-
sponse and analyzed the relation of the installation moment and noise to the detection depth. As a result the maximum detection
depths of the helicopter TEM system are obtained under the condition of several typical geoelectric models of China and the theoreti-
cal basis for the development of the helicopter TEM system in China is provided.

Key words Helicopter TEM System  horizontal sandwich earth model —pivotal technique specification — transient electromagnetic

response  detection depth

TEM
1
TEM
1
TEM n
TEM 01 /’l] 02 hz ...... On h'n_’
o0 X
h RX z X
TEM " 200120120080
2003-2-13

1963 E-mail argswwpi(@163bj. com



94

2005

pi,h|
pZ‘hz
i
|
P k-

1
Fig.1 Calculation model of magnetic dipole field above
horizontal layered earth
h
z r
Transmit coil is vertical or horizontal dipole and it’s altitude to the
earth is A receive coil is vertical or horizontal dipole and it’s altitude

to the earth is z interval between transmit andreceive coil is

r 0O TX Z
S
H; p
Knight 1982
Hi s :ﬁ(l) eunz*h rTEefu()erh
A%Jy Ar da 1
Z :ﬂo'o uo z—h —u0 z+h ﬁ
H; s 4 '(l; ¢ Frme U
JO /‘U‘ d/1 2
S
H; Hy
Knight 1982
H; s — ;TT (‘J w z—h _ rrE e*uO z+h
A2Jo Ar —%Jl Ar o da 3
HZ s :ﬁ l el z—h + rTEe*MO z+th A2J1
Ar da 4
m I STX Am2 STX
m’ I
A )T TTE
Nabighian 1988
\%4 H
t
dB dH
V:_SRXE:_SRXIU(]E 5
Sgrx m’ g, = dw X

107 Hm
5 1 4 Vv
1
Gaver-Stehfest G-S
Knight 1982 'TE
t Vot 6
S = 1n72m m=1 2 16
Vo s,
\’ :ln?Z élkm- \%4 1%2' m 6
km G-S
Anderson 1979 1995
Vot 1

AV

8 .
VZF, t :_E -1 Int 0.5 i+3 +0.55 V or+ i—1 Ly

tq Int
1 Am?
1 m?
dB dr nT s
1 3~10
ms
0.013 ms 3ms 10 ms 14
4
NARRAY =1
NARRAY =2
NARRAY =3
NARRAY =4
30~50 m

0.1~-50m 0.1m

1
Table 1 The table of geoelectric model of typical hydrology

O m m O m m
30 100 150 100 200 300
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Fig.2 Transient electromagnetic response curve about uni-
tary induced electromotive force theory of four kind of
installation above geoelectric section of three strata

01-3Q m 0,-20 2 m p3-3Q m h-100 m £,-300 m
H1x-30 m Z x-30 m TRDIST-2.5 m
TD-10 ms TRMP-0
1- NARRAY=1 2- NARRAY=2 3- NARRAY=3
4- NARRAY =4
Geoelectric section parameter p1-3 Q m ,-20 O m p3-3Q m
h1=100 m hy=300 m
Installation parameter H_x-30 m Zx-30 m TRDIST-2.5 m
TD-10 ms TRMP-0
Curve 1- NARRAY =1 2- NARRAY=2 3- NARRAY =3
4- NARRAY =4

0.lm 7

15 m r 0

15m

2.4

3.0 ms 10.0 ms

30 m

30 m

1.0E+1

1.0E+0

1.0E-1

1.0E-2

dBdt/nT- 5"

1.0E-3

1.0E-4

1.0E-5+4 T T -
1.0E-2 1.0E-1 1.0E+0 1.0E+1
t/ms

Fig.3 Transient electromagnetic response curve about uni-
tary induced electromotive force theory of different
interval between transmit and receive coils above geoelectric
section of three strata
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the second installation other installation parameter and geoelectric

sectionparameter is same as fig. 2
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Fig.4 Analysis figure between transient electromagnetic response character and prospecting depth for geoelectric
model of western hydrology
e1=30m 02=200 m 03=30m h, =300
m a-

b-

Geoelectric model  the first layer resistivity ;=3 Q m the second layer resistivity p; =20 Q m the third layer resistivity ©;=3 Q m please see
sign value in legend for the first layer thickess the second layer thickess 2, =300 m a is transient electromagnetic response curve the difference of
transient electromagnetic response between layed earth model and uniformity half space model —changing with time. Horizontal dashed denote

noise level erect dashed denote extremum point data value denote peak valve b is variety curve of transient electromagnetic response

changing with the first layer thickness Horizontal dashed denote noise level erect dashed denote prospecting depth in some noise level
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Table 2 The table about relations between
system noise _moment and prospect depth

pt m Am? m
10 204 100000 133
25 175 200000 147
50 147 400000 175
100 132 1000000 203
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Fig.5 Analysis figure between transient electromagnetic
responsecharacter and prospecting depth for geoelectric
model of eastern unpickled hydrology
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m 03=50 0 m

02=20 O
h, =300 m

Geoelectric model  the first layer resistivity p; =50 © m the second
layer resistivity ;=20 & m the third layer resistivity o, = 500
m the second layer thickess 2~ =300 m this figure is variety curve of
transient electromagnetic response changing with the first layer thick-
ness horizontal dashed denote noise level erect dashed

denote prospecting depth in some noise level
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