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An Application of Minimum Support Stabilizer as a Model
Constraint in Magnetotelluric 2D Inversion

Seong Kon Lee*

Geothermal Research Division, Korea Institute of Geoscience and Mineral Resources,
Daejeon 305-350, Korea

Abstract: Two-dimensional magnetotelluric (MT) inversion algorithm using minimum support (MS) stabilizer functional
was implemented in this study to enhance the contrast of inverted images. For this implementation, this study derived a
formula in discrete form for creeping model updates in the least-squares linearized inversion. A spatially varying
regularization parameter determination algorithm, which is known as ACB (Active Constraint Balancing), was also adopted
to stabilize the inversion process when using MS stabilizer as a model constraint. Inversion experiments for a simple
isolated body model show well the feature of MS stabilizer in concentrating the anomalous body compared with the
second-order derivative model constraint. This study also compared MS stabilizer and the second-order derivative model
constraints for a model having multiple anomalous bodies to show the applicability of the algorithm into field data.
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Fig. 2. Inversion results using (a) MS stabilizer with optimum regularization parameter determined from L-curve analysis,
3.3354, and using (b) second-order derivative smoothness stabilizer with optimum regularization parameter 0.0261.
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Fig. 3. Inversion results using (a) MS stabilizer with larger regularization parameter 50 than optimum value, and using (b) sec-
ond-order derivative smoothness stabilizer with larger regularization parameter 20 than optimum value.
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Fig. 4. Synthetic model test performed by MT2DInvMatlab with second-order derivative model constraints (after Lee et al.,
2009). Inversion results are reproduced for (a) TM mode inversion, (b) TE mode inversion, and (c) joint inversion of TM and
TE mode.
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Fig. 5. Synthetic model test performed with MS model constraints implemented in this study. Inversion results are shown for
(a) TM mode inversion, (b) TE mode inversion, and (c) joint inversion of TM and TE mode.

Fig. 4ol 24 plRQibdg olgsie] TM ==, o AMAYEE % ST} U & Yok
TE BE, F AR BAY ol BUPKE A%k aeht, Fig 4% Fig 5§ A vasie] v o 3
Qe A o] ekt glov], R Fig SlE oA SIS wish o] MS AAAE olgsE A%
MS QS ol§F A%l thE G Ak el 24 plRAAAE ol§F Afurh Fulst sl

L 9tk Fig 45 HW AE 1km 2 2kmol] $1X gake] thu|7y FEletr 2 =77 B8R ZA G4
gk A A akgo] 2 GAstEe] AL A3 AH]A SFENES B F slon, MS ik EAS &
g EAdE 9 Axe aHAY BduE Bl Ve S-S & Stk

Az QNS Aoy AR

9] off FEoE @Jﬂiﬁ} A3 g FEFA Si& X20e ME88 Sdlf H|n
g3tEo] Sles B 4 vk B3 Fig. 59 79l

T A% 1km ¥ 2kmoﬂ ARG A x| AR|AGF & %Loﬂﬁ TFEe MS AE o]gd 2314

2 Ao MY EHAYE 2 FAsiEe Je MT Ik % Ao oish A4S Awrs] 9



842 oy =

Depth(km)

Depth(km)

) 1 é3910(0m]

Fig. 6. Comparisons of inversion of TM mode field data with (a) MS model constraint in this study, and with second-order
derivative model constraints by (b) MT2DInvMatlab and (c) NLCG code of Geotools MT (after Lee et al., 2009). Figures (b)
and (c) are originally published in Lee et al., (2009).
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Fig. 7. Comparisons of joint inversion of TM and TE mode field data with (a) MS model constraint in this study and with sec-
ond-order derivative model constraints by (b) MT2DInvMatlab and (¢) NLCG code of Geotools MT. Figures (b) and (c) are
originally published in Lee et al., (2009).
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