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Abstract  Effective elastic thickness T, has great significance on understanding the mechanical
properties and evolution of the lithosphere. Over the years, there had been much controversy on
determining the effective elastic thickness of lithosphere in continent. Although the work of Pérez
-Gussinyé et al in 2004 eliminated the discrepancy in determining the effective elastic thickness
using different methods ( Free-air admittance and Bouguer coherence method), the standard
deviation in inversing T. is still very large. In this article, we proposed a new approach to inverse
effective elastic thickness. In this new method, Moho relief and topography data are supposed to
be given and thus we call it Moho-topography admittance method(MDDF). Then we verified the
feasibility of this method using synthetic topography and Moho relief data. Our results indicate
that using the Moho-topography admittance method can improve the inversion accuracy of T.
greatly compared with the conventional Free-air topography admittance method.
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Fig.1 Schematic model illustrating the deflection of the elastic lithosphere under sinusoidal topography and Moho relief

loads. Surface, Moho interface and lithosphere asthenosphere boundary (ILAB) are denoted by the top, middle and bottom

solid lines respectively. Dashed lines represent initial locations of the interfaces. See text for details
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Fig. 2 Initial surface and Moho boundary mass loading generated randomly (demonstrated in the form of undulation)
(a, b) and the induced surface topography and Moho depth in the isostatic state(g,h) provided that T, is 40 km. To
compare with observations of topography and Moho interface depth, isostatic topography (g) and Moho depth (h) are
added by 2 km and 40 km, respectively. The units for horizontal and vertical coordinate axes in all subgraphs are all km.

(a),(c),(e),(g) have the same color code except that 2000 m in (g) corresponding to 0 m in (a) and (b),(d),(f),(h)

have the same color code except that 40 km in (h) corresponding to 0 km in (b). See text for details
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Fitting observed admittance curve using predicted admittance curves with different T, of a random chosen window

with 1000 kmX 1000 km size. Predicted admittance fits observed admittance best when T.=46 km for this window
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Fig. 4 Pseudo-color pictures of inversed elastic
thickness for each window. mean_T, and std_T. in the
title line represent average value and standard deviation
of inversed elastic thickness, respectively. Outer box

stands for the margin of data area
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Table 2 Inversed T. with windows of different tapering size
and different sampling spaces. The last line is inversed results

by Pérez-Gussinyé et alt'*]

MATERD Remp o TR
500X 500 25 35.3416.7
10001000 25 335, 8L 4,5
1500 X1500 25 37.243.2
10001000 8 35.7+3.5
1000 <1000 12.5 35.2+3.5
1000X1000 20 38.3%5.1
10001000 50 44.5+7.9
1000 <1000 8 50.0+21.5

(Pérez-Gussinyé 4¢,2004)
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