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Characteristics of gravity anomaly in Lushan earthquake
zone based on preferential filtering method

Shi Lei* Chen Shi Jiang Changsheng Xu Weimin Lu Hongyan Guo Fengyi
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Abstract: This paper firstly introduces the gravity anomaly separation methods,
then adopts the preferential filtering method to analyze the characteristic of
gravity field in the Lushan earthquake zone and its adjacent areas, so as to shed
some lights on the tectonic background of the earthquake in the subsurface. The
preliminary understandings are: (D A remarkable gravity gradient zone (GGZ)
trending NE presents along the Longmenshan faults zone, and to the south of
Tianquan county it is splitted into two branches; @ The epicenter of this earth-
quake is near the crotch of the GGZ, and the aftershocks with Mg=3. 0 strike
NE, which is consistent with the strike of the GGZ. All the results indicate that
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the generation of this earthquake is closely related to the deep structure and tec
tonic activities beneath the GGZ. There is a large difference between shallow
structures and deep ones in Lushan earthquake zone, in addition, complex
structures as well as poor coupling between shallow and deep part of the crust
also exist, implying the generation of Lushan earthquake was controlled by both

shallow and deep structures.

Key words: Lushan earthquake; Longmenshan fault zone; gravity anomaly;
preferential filtering method; anomaly separation
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Fig. 1 Tectonic sketch of the research area. F,: Longmenshan back-range fault;
F, . Longmenshan central fault; F;: Longmenshan front-range fault
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Fig. 2

(a) Projection of each prism of synthesized model on the xoy surface; (b) Contour map of
theoretical gravity anomalies; (¢) Contour map of noised gravity anomalies.

The unit of gravity anomaly is 10° m/s”
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Fig. 3 Gravity anomaly (in unit of 10 °m/s®) separation results by five filtering methods
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1

Table 1 Geometric parameters and residual density of each prism in the synthesized model

/

x /m y /m z /m /m /g cm
Ay 4000 5000 1500 1500 0.15
A, 3000 7000 1500 1500 —0.1
As 1500 3300 1500 1500 0.1
B, 400 1600 400 400 —0.25
B 400 1000 400 400 0. 25
B; 600 800 400 400 0. 25
B, 600 900 400 400 0.25
B; 600 2400 400 400 —0.25
Cy 100 200 100 100 0.5
C, 100 200 100 100 —0.5
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Fig. 4 Bouguer gravity anomaly in the research area
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Fig. 5 Radial logarithm power spectrum of the Bouguer gravity anomaly
in the research area and equivalent layer fitting
Black curve denotes power spectrum of Bouguer gravity anomaly, blue curve denotes the fitted

straight lines in each radial frequency band, and the red curve denotes the fitted radial

logarithm power spectrum by using power spectrum density function models
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Fig. 6

Residual Bouguer gravity anomaly of the research area
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Fig. 8 Distribution of basement depths in the research area
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