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Abstract: Airborne magnetotelluric method is an airborne frequency-domain electromagnetic method that
measures the natural electromagnetic fields. It has the advantages of great detection depth, high measurement effi-
ciency, minimal terrain influence, and being environmentally friendly. This paper briefly introduced the develop-
ment history and measurement principles of airborne magnetotelluric method. Then introduced the basic concept of
admittance tensor and the working methods of airborne magnetotelluric measurement using admittance tensor. Fi-
nally, this method was applied to engineering surveys under complex terrain conditions. By analyzing the charac-
teristics of inversion resistivity and magnetic susceptibility, effective detection of rock masses and fracture struc-
tures was achieved. Application example showed that the airborne magnetotelluric method based on the admittance
tensor is sensitive to geoelectric boundary and can be used for detecting near-surface and deep structures in com-
plex environmental areas.
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2020; Lo and Zang, 2008; Sattel et al., 2019; F & %
&, 2020; X MFE, 2016) .

54 G i TR Hb L 00 B2 77 VE AN R, 28 K
LA R LAY & PE 0 H A I 1 2 REAT BRI
& EAEN SUME DA BRI B R SR IX. Gepily 5
FLOWEES ST AR, B TR S R T
i, PR SRR RN & S M
= E T E 25 (AFMAG) H Ward &,
FLIE T KHLHE B A 1 22 2 P 2 75 0K N 1R
MR KPS R B AR, SR HEWTH T FLME S BT )4
O (Ward, 1959) . TR, TR 0L gk 4
T T I W AR 5 RS ) R A RO [ L (B TR AR
WREIES . BN A E T, SEONE
SERRE 5IRE X, TAERAIEER KRR,
KPR 7T 5 RN H L 2006 4, T E K
Geotech 2 &) 7E & St 2 W Bl HoF & 1 Z it
T HREZE (ZTEMD . 5 BRI A it B NG 5
FE B RG], R L
2 P 2 T BRI B, A T 6l ) 2 7 A L
BRI & CRIRIAIE T DU e 3 BN
(RSTRNE , RE3 (R 7K1 23 B AE — e Yu T N ] DAL
REE), WOREAS TAE XA FH 2 — s K ok
RAE), BRI T &, RAFH T A 5T H)
gEfy{E B, (Lo and Zang, 2008) . H BN A5 5 F 2
FH R A0 5 R ) F P 2R AR A 5, BRI & vk
KT SR o A4 3 S BN BH IR 2018 4, &R
EGL A & W& T Mobile MT %%, JF4EME K.
% E S E KRNI R T e e A AR, IS T
BIF I RLE (Alexander et al., 2022) . H: 5% A
B S KT, SRR E I E = A
B S oy B, e i H R I 2 1 0% R SR X
FYNsRE, BRAFHLT M5 1) A BH 2 44 1 L

FE] A% i 25 K b R R RO A L A i, AN

BT = AR R R4, MFREZHEFAIR. B
TR B, 253858 (20160 KR4S OCCAM
SRIEEESEIL T ZTEM 007 B = 48 s 5K
B (2018) @A BRIGIRSLEL T A5 i DL ) 1F 8
L T e ) AL S e e
I AT B oA B 55 b R AR AT PR . B RN
SRR 7 YPRANEIR R (2019) SeEl T
RHTEZ T ZTEM - Wi 2 ) — 2 1F s X1 2 v
5 (2021) JEIT = 4EA BR G EIVE I T 0T R 1)
IEJEARAL, AT T S 7R M AR AR ) 2 R E
07 SAFAE s Cao %5 (2022) 3 A AESE #4k Y i
A 9 ¥ ) A5 PR G A0 L-BFGS V=528l T ZTEM i 1
B = 2 E R, e J AR 2R X A VG g e P
0 S W A H 6 IE T SV IR . B oAr, B R
K RGO 9 R SR BT Z BT FRE . 2
FRFIE ATEE . REKHER. RAE ST
B DL S Mg, % v a] R Y BE AR 25~720 Hz
Z TE). H I AT O AR A s R I R B R S A
FaEtE, 580 E IR SR T RS

ARSNGB T — BB G 25 K e R = Vs
Hogh &7 s R B LR AN Z B FRE T )
J7aX, R M TR R S R AR WK A i, AR S R
B oANERMEEM S E. 5 Z M A
b, FEHO T I I B 7 B Wiy, DA (145
M bb B, T EL AT DS SO rA PR SR AR ) R SR
SERE. AN B T Sk E A,
TESCHEA BT BT sk AT i S K F
S A, Sa N T E AR %44 T
1 TR S, SBL T XA IE . AR AL
TR,

1 SHEREMS

TE—MAEOLT, WK 5 KR
MEEHD B LR R, EAZ FEd Bk
=T RERRER (FREHEM T, 1990;
Vozoff, 1972):

ExzzxxHx+nyHy (€))]
Ey = Znyx + ZyyHy 2)
H,=T,H,+ szHy (3)

:_EQEP, Ex‘ Ey?“jx\ yﬁﬁiﬁg%iﬁﬁir Hx‘ Hy\
H, N xv ys z 5 W EWEIS D8, Zow Zg Zp



« 684 - IR 54T BT Oh3so

2025 4

Z, M T T, 73wtk E s BT R e E

fE bRk, RkEEES P ENE, I
H.18 37 3 By 8o0f i3 B 2 e AT DA AN, R T
AU RS, 7R RS 2 A R e
TIRFEEWLY, I EE B i E
( Shireesha and Harinarayana, 2011) . Jbi}, H37
MBI R B R R ARIR Y CGIRE = A0
2018):

Ey=TwH,+TyH,+T,H, “)

Ey = TyHy + TyyHy + Ty H, (5)
AUE L, BT 8 S =A IS B
YEARSG, IR o R 7y 8, IR S
A, A
H,

H,
H;

Yix ny
yx Y)'y

a}
(6)
sz Yzy [ Ey

X, Heo Hyo H O9WE9K-FMERSE, E M
E, AW B, Y NSsKkE, HYEE SO

R /K> AR = Ay & T .

2 FT AR E RN R B
TAETTI

BT SgyikERT S R BRI E R 2 b
ML B4, himdkss . iminl &% . GPS &
A7 2% DA K% 7Rk i P T A A . R s TR L
WHH A ER 14 m WIES RN LB AR, HT
W S 1) = o, D R s R L
W% MAEEAEE LR 729 97 m Ab. M 3630 b e AR
PN 100 m {9 DUk 37 1E A8 42 3 F A 2R, 0 7
MHEREETT IR RIS ERYES, S5 R
W55 HRIEBR 315 5 H K A 520 (Labson et
al., 1985) . Wil & W & ZIAEETHL T 74 77 m
A, AR R T R SR AR 1) (] I AT AR £ S DU
B HE REN BTHHLAT b AR AT, RATIE
$EHITE 80~100 km/h, RGHIKAFER A 73728 Hz.
L3 R R ) & ) A 7 = 1.

25 W =3 A N

N
E,
g i T 3 i 370

1 BT SRR T Kb A I s

Fig. 1 Schematic diagram of airborne magnetotelluric electromagnetic measurement based on admittance tensor
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Fig. 2 Data processing workflow
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Fig. 3 Geological map of the test area. 1-Lower Carboniferous Dahalajunshan Formation; 2-Muzart Rock Group; 3-Hercynian

Syenogranite; 4- Hercynian Medium-fine-grained Granite; 5-Hercynian Medium-fine-grained Monzonite Granite; 6-Quartz
Diorite; 7-Diorite; 8-Quartz Syenite; 9-Medium-fine-grained Quartz Diorite; 10-Fine-grained Quartz Diorite; 11-Porphyritic
Medium-fine-grained Monzonite Granite; 12-Medium-fine-grained Monzonite Granite; 13-Medium-fine-grained Granodiorite;
14-Medium-fine-grained Plagiogranite;15-Medium-fine-grained Potassium Feldspar Granite Porphyry; 16-Caledonian Late
Medium-fine-grained Monzonite Granite; 17-Andesite Porphyrite Vein; 18-Granite Vein; 19-Granodiorite Vein; 20-Pla-
giogranite Vein; 21-Granite Porphyry Vein; 22-Geological Boundary; 23- Fault; 24-Survey Line
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Table 1 Statistical table of rock physical parameters in test b ZRHAE.
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Fig. 4 3D map of inversion resistivity and magnetic susceptibility in the test area
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Fig. 5 Cross-section of inversion resistivity (a) and inversion magnetic susceptibility (b)
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