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W O E 4B FRRB T QB = FIEREH, Abstract To address the three-dimensional (3D) forward
AXHATEATFR-HEREXZ-FEHHEHEL modeling problem of transient electromagnetic fields for
Y L T grounded-wire .source, this paper explores a finite elem.enl
forward modeling method that employs a frequency-time
Ah AR BN S E Ak B A xE AR R i AT B K, SR A transformation and background-scattered field separation
MUMPS L2 LB EME W HMAM, Rt 2T strategy. It utilizes the vector finite element theory, and
e e L T LN L the 3D model is discretized using structured hexahedral
mesh. Subsequently, the frequency-domain numerical
BE KR~ ERBEAE AT Z AR B RET E eaen Y ey
) response is computed using the MUMPS solver.
WF ke T G AT A AT T R AR Ultimately, the time-domain transient electromagnetic
R ORI EFER_ R T b ERT A response is derived via cosine transformation. On this
Y I S LT A e e Ve basis, the reliability of the forward algorithm is validated
R S S S using both a one-dimensional layered model and an open
REW L F AR BR P =R RE three-dimensional model, and its computational accuracy is
ik assessed. Theoretical examples show that the calculation
results of the 3D transient electromagnetic forward
HESKE  P631 modeling proposed in this paper are accurate and can meet
= o A the calculation requirements of 3D inversion research.
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2016) . HET, TEM ) iZ W T 7 55 ) 2 (Guo
et al.,2020 ; Morbe et al.,2020)  #i T /K ¥ £8 ( Mufioz,
2014) A"l 2 42 P A (o AT SR 08, 2017 ) (9l
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7 Ay B A I S HH Ak B S AR ROR Y R S B
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7% B 1 1F TE AR 9T B9 45 (Li et @l.,2011 ; Schwarzbach
and Haber,2013; Yang et al.,2020;Qin et al.,2023a).
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Fig.1 Vector basis function in a hexahedral element
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Fig.2 Schematic diagram of one-dimensional layered model
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Fig.3 Comparison of three-dimensional forward results with different meshing and one-dimensional analytical solution
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