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Rupture process of the July 11, 2004, Tibet (M, 6.2) earthquake

LI Juan, WANG Wei-Min, ZHAO Lian-Feng, YAO Zhen-Xing
Institute of Geology and Geophysics , Chinese Academy of Sciences , Beijing 100029, China

Abstract The source rupture process of the July 11,2004, Tibet ( M, 6.2) earthquake is investigated by a
finite fault model using far field broadband body wave records. The results show that it is a shallow dip-slipping
predominant normal-fault earthquake, and the hypocentral depth is about 12.5km. The fault plane has a strike
of 152° and a dip of 44°, and the average slip angle is — 117°. The rupture nucleates near the hypocenter, then
propagates to the two ends of the fault with an average velocity of 2.8km/s, and the slip reaches to its maximum
value of 43cm at about Skm northeast of the epicenter. The main principal T axis of the fault plane solution
shows roughly EW extension, which is controlled by a local rift belt in NNW-SSE or nearly NS direction, and
the thrust motion of the southern Tibetan plateau towards north is the main mechanical reason of this
earthquake.
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Fig.1 Map showing distribution of teleseismic broadband stations

The star represents the epicenter, and the triangles represent stations
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Table 1 The mechanism solution of the July 11, 2004, Tibet M 6.2 earthquake

F¥®E E (%) s ) BEIHE(°) BREE (km) WRE (N-m) 31
I 162 45 - 103
8 2.2x 10" NEIC

I 1 46 -7
I 149 47 -117

17.1 2.59 x 10 Harvard CMT
I 6 50 -64
I 81 26 -114

25.4 6.50 x 10" CCDSN

I 288 67 -179
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Fig.2 Displacement responses of three groups of
basic faults(45DS, DS, SS) changing with depth

The source time function is chosen as a triangular
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the travel time difference of pP-P and sP-P becomes large
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Fig. 3 Objective function value inverted by the
finite-fault model plotted as a function of hypocentral depth
The fault plane is divided into 16 x 8 subfaults of which each
has an area of 4km x 4km. The hypocentral depth varies from 5
to 25km with a step size of 2.5km, and the variance curve

reaches to its minimum at depth 12.5km.
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Fig.5 Comparison of the observed records and the synthetic waveforms ( H = 12.5km)
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Fig. 6 Slip distribution along the fault plane
(a) Distribution of the magnitude of slip on the fault; (b) Distribution of slip direction;

(¢) Distribution of the onset time of the rupture
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D represents the amplitude of slip on the fault, and the time interval between the following two shots is 2s.
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