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Fig. 1 Schematic diagram of semi—airborne

transient electromagnetic method
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Fig. 2 Comparison of forward modeling and

analytical solutions
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Fig. 3 The effect of adding noise to the single—

point simulation response

. 2 1/2
V = V+G0,1) - [Noizer(N‘O/l”) ] .V

(3)

Noiy = b » (#) (4)

A Hr VR i MR 7S T e B 5 VSR T JEASE 40 e 3 5

GO D) ZEBE Ry =07 H bR 22 17 0y 15 07 43 i 5
Noiy JHEAMEFS ; Noiy AL 57,

P HL SR R K R AR =0 10 nT/s g

P RS HE R 228 2 00 AS38 15 S5 W A 5 11 5 W 7 ] i

WE 3 s, b S IEE S T RIE KR

1000 m; & GFH L 10 Al A5~y 2 2 FR K (0,

500, —30) ; X2 BEAIBH #5355 2y 30 Q « m FI 100 Q

em, HFE—ZE RN 60 m;fF 0.1 ms £ 10 ms X
(1) 0 1 P 48 X6 5 ) i 2 B 50 A B[] 5

3 LRSS

2 U A P A P R A B A S T A R —
AL AR P Zad Bodi Ak BRUS A RE RO i R L (H
JEAEMEFE O 2R W 2R E T L B0 Ak BRAR XE 5E 42 51
R MR P T . X A W A ) R R AT B S R AR
MEAT B — AT EE R 25 0L, B LS T A R ) 24 3 1Y
BHLJE foe /) 0 S i 7 ok 2 R i 5 1 BT 45 2R L /)
W P 0T i Y 25 SR 2R . BELJE e/ 3R H B R B
H

o= |W,(d,—F.m) |?+allW,Am|?®

5

o S AR R E d Ry O B i R A
B G HE R A G s m BRI S0 e B
JEH T3 A Sy BEBAE TE W,y LI K4 i A AR
W TG DR — A F R s W g ARG O R AR
A B

B F Gm) g RERY n 1580 H A BEIE A 5 00 17 L Oy
fdr TS ART A B BEAE R LR AL BY M, Ab XS F o) A — B
B ) R T I 2200 1 B A 30 (6D

Ad = d—F(m,) = GAm + e (6)
A Ad g SR SER R S8 om FAF TR
B BEIE R N Y 2E M s Am=m—m, JERAUE IE R,

A 16 247 SR v SELAEL i/ A 8 00 S T 4
LR 2 B0 2 S o (A5 S T 45 2R v H B RS R )2 IR
FE GG AR AL ARYEY, ATRLRE

Rm —e, =0 D)
P s e, 2 AH AR A 22 8] A BEL 23 2 JRE BE Y 2% 5+ R,
S 1A — 1 2 AR ) 2 R B AR R Sy — A
M i B BT LSRR N

1 0 = 0 —1 0 -0 0 0
0o 1 0 - 0O —1 0 == 0 0
R, = | |
0 0 0 - 0 1 0 = 0 —1J)uw

€))
He.M=(N,—1) % 2n—1);N=N, x (2n—1),
XD 2 2 Rym, W1
R,Am =—R,m, + e, (9
TE 52 B 52 8 3 e v onT DAAR Jf 2 00 09 3t B £
XA Ta] F9 S22 2R P AS ] f8 A5 1) 240 505 B2+ b ek T 5
1 G A 528 8] 5 4% A B T 2 BOG L # 5X
() 7 A Wi 0 3 LI AS 28 B R 7+«
W,R,Am =W,R,m, +W,e,, (10)
FRATHRE A5 A B D 1 249 5 10 i 1045 7 e A
TSR 1) 29 O T7 R 4R A R S T LA B 6 17 2
SR BEL T fre /0 3R B Y TR 5 A

G d— F(m,) Cobs
© Jan= [*TF [ Jan
W,R, —W,R,m, W, e,

SIS A A 26 0 D3k 2 e K%
REEGOMARENTREMGIRE. MEEN.

i[(d_, —F,(m))/d,
j=1 N

A d; WIS 6] 4 TR 5 Fy Gm) Sy BRAE TE 18 )
LR s N SRy SR A I ] 4> 25

Rms = (12)



508 AR L H A

45 %

4 ETE PR ST

VA 3t A R R RV R RO A LR L O PR BE
JR PR A L B B T LAY o T i R A R XA
MoK 5 MR T R 2 Y T e Ty oKL R m R
JE 5 0% X AR AR UK 3R AR AN 4 ) AR
SEM S Ay R AR L S Y $t AR 3 11 L R IR L A
S XTI 2 b A% I A 8 I E A AL L AR S $ BECHT TR A
W 7 114 753 0T % DU AR T T P A A S I
O IEY TR N v TS A S
A5 S RFE] 2 0. 01 ms~10 ms PN 50 4253 % [h] b
WA . IETRE S RO 1.
4.1 AMERBEEERER

VA i 3 M e A R BT ML KRR A W
R 55 kA AN T 1) 5K TR A B 4l
SR A T LA B AN [ A7 5 Y 2 Bt 77 o JEE A ] (2 22

Depth/m

=300 =200 -100

AN B S 2K BB K BN BLHE K ol X s
ANTYHEAK P BB BE — 20 1] TR R L 2o S T
A PR B AR R AR A PRI P o i A s T
O3 NP JE < AN TR T R 240 J00RE XA D0 B ) 2l 1
i J2= LA SRR R E6 5 A L B o X L R R R AL < B
A A S AT AR B S S B X B . AR
TE AR AL v 55 2 VTR AR R 4y X S 1) T el
Horp g 5 2 LB AR I 30 Q « m, S L BRI 100
Q « m BRI 4 B 7 o A IE ERE AU A5 Wi A
10 n'T/s IR 71 206 B A 2 75 LR A L 5 J 2
LS EOEAUIR =R A DI VAR ITTRANE R

1 ERBMAKE

Forward simulation parameter table

Tab. 1

LPRKE WITEE WMBE RSRRIE RN

1 000 m 30 m 500 m KU 7 9% 10 A

JE (1000 Q +m)

0 100 200 300

Distance/m

B4 zHBEmER

Stone forest type dissolution model

dB/dT/nT s

“L 1 |
=300 =200 -100

1 Il !
0 100 200 300
Distance/m

B 5 BAEER SN E b Re RS &

Fig.5 Multi—measurement electromagnetic response profile of stone forest type dissolution
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Fig. 8 Multi—channel electromagnetic response profile of aquifer—bearing dissolution
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Fig. 9 Inversion results of aquifer— bearing dissolution model
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Semi—airborne transient electromagnetic method forward and

inversion algorithm and field data verification in karst

DU Xingzhong', LI Yongming', LI Wanrong', GUO Ming®, GAO Song”, LI Dengke”
(1. POWERCHINA, Guiyang Engineering Corporation Limited, Guiyang 550081, China;
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Techniques of Ministry of Education, Chengdu 610059, China)

Abstract: Semi—airborne transient electromagnetic method (SATEM) is a new type of electromagnetic exploration tech-
nology. Compared with a traditional ground transient electromagnetic method, the exploration work is not restricted by terrain
conditions. Especially in karst landform areas, it is difficult to carry out ground exploration work due to complex topographic
conditions. Therefore, this paper applies SATEM to energy storage hydropower station detection in a karst landform area in
Guizhou. Due to the unique working mode of the SATEM system, the noise components in the signal will be complex. Howev-
er, excessive filtering may lead to the loss of key information, and at the same time, the reliability of the single— point inver-
sion results is poor. This paper first designs a forward model based on two classical structural models of karst landforms. It
adds noise to the response signal of the forward modeling to simulate the field—measured signal and then inversion calculation.
The square inversion and the damped least—squares inversion method of lateral constraint describe the difference in the ability
of each model and theoretically prove the superiority of the lateral constraint inversion method. This method is feasible. Final-
ly, the lateral constraint inversion method is used to interpret the measured data of an energy storage hydropower station, and
the inversion results have a good correspondence with the actual geological data, indicating that SATEM is feasible for karst
landform exploration, and the effect is noticeable.

Keywords: semi—airborne transient electromagnetic method (SATEM) ; karst landform; lateral constrain



