7| dt M BT

%59 & 5 4 W Vol. 59 No. 4
2026 4F (& 248 1) NORTHWESTERN GEOLOGY 2026(Sum?248)

SICAREC: A, R g, U, 45 TV 3 S5 U 5 0 24 SR IR 78 el 1 9 1 2k — 2 SO B ST ]. P L MBI, 2026,
59(4): 190-200. DOI: 10.12401/j.nwg.2026035

Citation: LI Jie, WU Zhongxiao, ZHAO Dianchun, et al. One-Dimensional Inversion of Source-Loop Transient Electromag-
netics Based on Smoothed Inversion-Derived Prior Model[J]. Northwestern Geology, 2026, 59(4): 190-200. DOI: 10.12401/j.
nwg.2026035

E T 78R EITH 2 R A B 5 B E R B 2
— 4% R R
FaL RV RmAE B AR ER

(1. FUAR IR AERE VR A PR Jl I G m, NSty BR/R 2 0170005 2. [V IE 38 1V A PR STAT 2 A1, B s fH - 7136005
3. PHERE R A 5 A 4B, BEVE Pi% 710054)

W OEARAB LI LEMA RS R, RS LA P M FHE, TRAR SR T
HREFREATEEL, ARABRTHAFTAHER R FFR TR EFREERERN R
FRBE AR, AZ BB R (HE KB EE AL KFERT AR BERTHFER
FRrIOZFELSENA-TLAR R D R FRIEER, ST RE AR T 6 g2 R ; A A
FMBAERTE EEMESHBEAAR G RIEIT L, AREE AR RN R A~ e
F OB EAERBR BT AR E AT M, B AR TR Ak — R 1 R R @ AT R
RGN, F BT IREAREFRLE L., BRAVN:. AHGFE TR b BERRf70FHR
FRIOMZFEFRFEESBELREBEODSARRE, AF L THENK-TAR R D= F X R
AR A AL M R W M B A AR AR 3 IR R B AT B0 2 B R B b AR R R R T R =R R
WAERBEA A TFER TR RFRELERFEAWBEER GENL-TLR R D = EREE
R TR EFNOR R EmEHR, FRERBTT REWLEER 6% HF 25 TEM HK 3 R F
HRFEREY R, BINIHSH, #—FIEETUFERFRDZFERRERFEA AL
A EMH-TERR D ZREREEHHE T ERTBEARRKEY , AR RR A 8L B
EAEA B ERIEMNTPHOREARBET EZAE R TF.

KR BT R AL B R P R = ek BRI AP R R = Rk BUR

B 5 S P63l MERARAARD: A E S 1009-6248(2026)04-0190-11

One-Dimensional Inversion of Source-Loop Transient Electromagnetics Based on

Smoothed Inversion-Derived Prior Model

LI Jie', WU Zhongxiaoz, ZHAO Dianchun', MA Yu', NIU Chao> ", HUO Chao’

(1. Youfanghao Coal Mine, Hangjinqi Juneng Energy Co., Ltd., Ordos 017000, Inner Mongolia, China; 2. Shaanxi Zhengtong Coal Industry

W7 B #i: 2026-06-11; {&E B #: 2026-06-20; = AE4EE: F M5

E&TH: BXAARFEEG T ERF IS IE (41807190) ¥ B .

EE B A BN (1985-), 55, m G LRI, A 30 0 2 40 AE 7 HOR A BRI K B VA T AF . E-mail: Ljtm1985@163.com.
*BHAER: A8 (1985-), H, 4, @Bz, B oK SCH 5t 57K 3% B 1A A 3% 5 . E-mail: niuchao@xust.edu.cn,
© Editorial Office of Northwestern Geology. OA under CC BY-NC-ND


https://doi.org/10.12401/j.nwg.2026035
https://doi.org/10.12401/j.nwg.2026035
https://doi.org/10.12401/j.nwg.2026035
mailto:Ljtm1985@163.com
mailto:niuchao@xust.edu.cn
mailto:niuchao@xust.edu.cn

#

ZEANAF BT M R TS 00 24 4 R v E R [ — A S AT 5

191

Co., Ltd., Xianyang 713600, Shaanxi, China; 3. College of Geology and Environment,
Xi’an University of Science and Technology, Xi’an 710054, Shaanxi, China)

Abstract: To achieve refined inversion outcomes of TEM and enhance the precision of geological problem in-
terpretation, conducting research on inversions under different initial models holds substantial significance. This
study selected two distinct initial models: the homogeneous half-space model and the model derived from the in-
version result of the least-squares method with a smoothing factor. Initially, the forward-response data of a three-
layer geoelectric model (H-type and K-type) were utilized to conduct inversion computations via the least-
squares method with a smoothing factor and the regularization-damped least squares method under different ini-
tial models. The inversion performances under various initial models were then compared and analyzed. Subse-
quently, field - measured data were employed to perform inversion calculations identical to those of the forward -
fitting data. The normalized potential of the secondary field at a single point with different decay times, resistivi-
ty, the result model, and their corresponding errors were selected for comparative analysis. Additionally, the in-
version effect of a complete apparent-resistivity profile was analyzed in conjunction with geological data. Final-
ly, the research findings were validated through engineering cases. The results show that: The inversion of the
least - squares method with a smoothing factor is poorly fitted with transient electromagnetic data. Under equiv-
alent conditions, although the regularization-damped least squares method can more realistically reflect the
stratal characteristics, its depiction of deep - stratum information is less accurate compared to when the initial
model is the inversion - result model of the least - squares method with a smoothing factor. The inversion result
of the regularization-damped least-squares method, with the inversion result of the least-squares method with a
smoothing factor serving as the initial model, provides a more precise reflection of the underground geological
conditions. The choice of different initial models exerts a remarkable influence on the inversion effect of TEM
data. Through comparative analysis, it is further verified that the inversion of the regularization-damped least-
squares method, with the inversion result of the least-squares method with a smoothing factor as the initial mod-
el, enjoys significant advantages in terms of accuracy and reliability. This conclusion offers crucial references
and practical guidance for the application of the TEM in detecting complex geoelectric structure.

Keywords: transient electromagnetics; initial model; smoothing factor least squares method; regularization-

damped least square method; inversion
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