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Abstract: After the 2008 Wenchuan Mg8. 0 earthquake, a Ms7. 0 earthquake oc-
curred in Lushan County, Sichuan Province, on April 20, 2013. The seis-
mogenic structure of the two earthquakes both belong to Longmenshan fault
zone. By using the latest gravity and topography dataset, this paper calculates
2D lithospheric effective elastic thickness of the LLongmenshan fault zone and its
surrounding areas with lithospheric elastic plate model. Based on the litho-
sphere mechanical properties, the characteristics of two gravity profiles which
across the two epicenters are analyzed. And combining with previous researches
in the area, the lithospheric mechanical deformation is also analyzed. The re-
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sults show that, with the boundary of Longmenshan, the effective elastic thick-

ness of Sichuan basin located on the Yangtze Plate is about 33(=£4) km, where-
as that of the Songpan—Garze block is about 13(34) km at the northwest of
Longmenshan, which indicates that the lithospheric mechanical strengths are

obviously different for the two blocks. The effective elastic thickness of the

southern Longmenshan region (including the scope of the two earthquake epi-

centers) is less than the northern, suggesting that the southern region is more

prone to lithospheric deformation, which can be used to explain the lithospheric

dynamic conditions for great earthquake occurrence in tectonics.

Key words: Wenchuan earthquake; Lushan earthquake; effective elastic thick-

ness of lithosphere; gravity anomaly; LLongmenshan fault
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2012), T. 36—45 km (Jiang, Jin, 2005).

C D. , 1
A, B, C D 4 . A ’ ( o
); D ( ). )
B C s B
;C ’

=)
M km

—100 200 0 00 400

s Ms8. 0 s
Ms7.0
Fig. 1 The sketch map of tectonic setting and seismic activities of LLongmenshan
fault zone and its surrounding regions and the delineation of study area in this paper.
The red solid lines represent the faults, the black contours in Sichuan basin give the
sedimentary thickness, the blue rectangle delineates the study area, pink and
red circles denote the Wenchuan Mg8. 0 and Lushan Mg7. 0

earthquakes and their aftershocks, respectively
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Fig. 2 Free-air gravity anomaly of Longmenshan fault zone and its surrounding regions

The free-air gravity data come from TOPEX V20. 1, and a 50 km Gaussian low-pass filtering is applied
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Fig.3 The Bouguer gravity anomaly of Longmenshan fault zone and its surrounding regions
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