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Table 1 Theoretical crustal model

d/km e/(g+cm™?) vs/(km + s7") vp/(km * s71) Qs Qr
0 2.700 2.790 5.020 100. 00 2 000.0
2.000 2.700 3.000 5.400 150. 00 2 000.0
3.000 2.700 3.300 5.900 200. 00 2 000.0
5. 488 2.700 3. 400 6.100 600. 00 2 000.0
16. 464 2.702 3.541 6.308 525.00 2 000.0
21.952 2.807 3.703 6.597 500. 00 2 000.0
27. 440 2. 858 3.781 6.736 450. 00 2 000.0
32.928 2. 875 3. 807 6.782 400. 00 2 000.0
38.492 2.879 3.814 6.795 350. 00 2 000.0
44.996 3.372 4.573 8. 147 179. 00 2 000.0
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Fig. 1 Filtered Green’s functions
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Table 2 Variance reduction at different source depths

Ry /%
8.0 km 8.5 km 9.0 km 9.5 km 10,0 km 10.5km 11.0km 11.5km 12.0 km
EXP 61.57 79.27 88.57 94. 55 100 94.62 89. 37 81.63 65. 87
CLVD 65.11 82.173 90. 46 95. 35 100 95. 66 90. 69 83. 64 67.94
DC 60. 36 77.66 85.32 91.65 100 92.32 86. 69 79.72 63.15
X 59.79 75.82 83.97 90. 22 100 90. 38 84.20 76.15 61.22
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Full moment tensor inversion method of underground nuclear explosions
based on surface waves data

He Yongfeng', Li Kai', Liu Bingcan', Yao Guozheng',
Zhao Kechang®, Zhang Xianbing”, Zeng Legui'
(1. Army Armored Forces Academy , Beijing 100072, China;
2. School of Earth and Space Sciences , Peking University, Beijing 100871, China)

Abstract: Powerful techniques have been developed for calculating the plane wave response of horizon-
tally layered models. This method is quite general and is widely used in synthetic wave algorithms.
Using this method, we can describe the displacements in terms of a linear combination of the moment
tensor elements, and the moment tensor for an arbitrarily oriented dislocation can be given by this
method. The moment tensor can be used to distinguish natural earthquakes and underground nuclear
experiments according to its different elements. In this paper we rewrite the formula and estimate the
reliability of the non-double-couple solutions on the basis of error analysis that includes the variance of
modeling and of the noise in the data. Our analysis of synthetic data shows that this method is robust
and can be used in the real data analyses. The result is significant for monitoring nuclear explosions by
using data from just a few monitoring stations or even from a single station.

Keywords: underground nuclear experiment; surface wave; Green functions; full moment tensor in-
version; compensate linear vector dipole source
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