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An effective technique to constrain the non-uniqueness of receiver function inversion

PENG Heng-Chu, HU Jia-Fu” ., YANG Hai-Yan, WEN Li-Min

Department of Geophysics, Yunnan University , Kunming 650091, China

Abstract The relation curve between the apparent velocity of S wave and the filter-parameter is
obtained by low-pass filtering the radial and vertical receiver function, then it is transformed into
the S velocity structure beneath the station with empirical formula; moreover, the S velocity
structure will be regarded as initial model for receiver function inversion. The numerical
simulation indicated that the inversion processes would approach quickly to the true model once
the initial S velocity can supply the effective constraint to inversion, even if the depth of Moho is
not accurate. In addition, for the same initial S structure, the inversion results also approach to
the true model quickly, even adding 10% of random noises to the “observed” receciver function,
and 5% of positive and negative perturbation to the velocity ratio (corresponding to the Poisson’s
ratio of 0. 27 and 0. 23) respectively. We processed the teleseismic receiver function recorded by
Baoshan station. The result from our method is similar to that of sounding section. These
confirmed that the inversion processes of receiver function are not sensitive to the initial P velocity
if the initial S wave velocity can provide the effective constraint information.
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Fig. 1 (a) The theoretical model of the single layer over a half-space; (b) The relation curve between the apparent velocity
of S wave versus to filtering parameter; (¢) S-velocity structure acquired from the curve illustrated in (b)
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(a) Synthetic radial receiver function calculated from the model (b) (Gaussian parameter a=2.0) ;

(b) The crustal model of three-layer over a half-space
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Fig. 3 (a) The observed waveform corresponding to the model illustrated in Fig. 2b and the synthetic waveform calculated

from the inversion result( Gaussian parameter a =2. 0); (b) The S-wave velocity structure from the inversion iteration.

Black thick line represents true model illustrated in Fig. 2b, black dash line represents the initial model (Poisson’s ratio o=

0. 25, the average crustal velocity of S wave is 3.5 km/s) obtained from the empirical method, black thin lines represent

results of the 1~4th inversion iterations, gray thick line represents the final result
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(a) The true model illustrated in Fig. 2b; (b) The relation curve between the apparent velocity of

S wave versus to filtering parameter; (c) S-velocity structure acquired from the curve illustrated in (b)
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Fig. 7 (a) Synthetic radial receiver function calculated from the model (b) (Gaussian parameter ¢=2. 0) ;

(b) The crustal model with a low velocity used by Ammon
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Fig.9 (a) The “ture” model illustrated in Fig. 7b;(b) The relation curve between the apparent velocity

of S wave versus to filtering parameter; (¢) S-velocity structure acquired from the curve illustrated in (b)
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Fig. 10

(a) The observed waveform corresponding to the model illustrated in Fig. 2b and the synthetic waveform

calculated from the inversion result (Gaussian parameter a =2. 0); (b) The S-wave velocity structure from the inversion

iteration. Black thick line represents true model illustrated in Fig. 2b, black dash line represents the initial model obtained

from the study (showed in Fig. 9¢, Poisson's ratio =0. 25), black thin lines represent results of the 1 ~ 4 th inversion

iterations, gray thick line represents the final result
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Fig. 11 Same as Fig. 10, but the observed waveform is mixed with 10% random noise,
and the Poisson’s ratio of the initial model is perturbed to 0. 23
Vs /(km-s™)
2.50 3.00 3.50 4.00 4.50

e A R R e S T
F (b) ]
T T T T T T T -10 - -1
0.40 :_(a) This wave form fits 84% ] . g 3
0.30 F —— Observed - 30 F -
N A | Synthetic O o | S ]
< L £ ]
B L R C ]
g 0.20 - J ‘EE. -40 | 3
- [5) I N
< . 8 —t 1
0.10 F S0 F E’ :
[ —True model ]
0.00 50 _—— Initial model E
[ —Inv iterations ]
-70 ' — Final result B
SRR DT P B 11 N

Bl 12 [ 10, AR AE LI TE 1 D8 AR BE AT 10 %0 i B BIL M L ) 4 A5 B B LU B 0. 27

Fig. 12 Same as Fig. 10, but the observed waveform is mixed with 10% random noise,

and the Poisson’s ratio of the initial model is perturbed to 0. 27
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Fig. 13

(a) Teleseismic 3-component waveforms recorded by Station BS(dist=6520km); (b) Radial receiver function

(solid line) calculated from (a) and synthetic radial receiver function(dash line) calculated from the final inversion result

(a=2.0);(c) Thin solid line represents the reference mode

explosion point of Baoshan'®*!, thin dash line represents S-velocity structure of the north explosion point of Baoshan

, thick dash line represents S-velocity structure of the south

[23]
’

thick solid line represents the inversion result calculated from the initial model acquired with our method.
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