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Monitoring and Research on Xiaolangdi Reservoir Induced Earthquakes

ZHANG Xin-dong ,YAN Jun-gang, ZHANG Xiao-tao, TAN Qing
(Central Seismostation of Handan , Handan Hebei 056001, China)

Abstract: In this paper, using earthquakes occurring in a range of 20 km around Xiaolangdi reser-
voir from 2009 to 201, which were recorded after the digital transformation of Xiaolangdi seismic
network at the end of 2009, we analyzed their spatial and temporal distributions and the focal
mechanism solutions of 61 earthquake s among them. The results show that there are induced
earthquakes in the Xiaolangdi reservoir in which weak shocks and micro earthquakes of largest My
= 2.8 predominate. The earthquakes are concentrated in two cluster regions, which are related
to Shijinghe — fault and Tadi — fault respectively. The tensile stress axis of reservoir-induced
earthquakes is basically consistent with that of maximum principal stress of tectonic setting; the
dip angle is no longer horizontal, but about 30 °. It shows that these earthquakes occur under the
action of certain relatively vertical stress, which may be related to the long-term effect of reser-
voir water after the storage.
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Fig. 1 Distribution of active faults in Xiaolangdi reservoir area (according to relevant literatures)
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Fig. 2 Distribution of seismic stations and historical earth-

quake epicenters in Xiaolangdi reservoir area
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Fig.3 Distribution of seismic stations and earthquake
epicenters from 2009 to 2011 in Xiaolangdi

reservoir area
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Fig.4 Mean monthly water level, maximum monthly water level and frequency curve of

small earthquake month of Xiaolangdi reservoir (each subtracts its mean value)
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Fig.5 Statistics of azimuths and dip angles of P,T.B axis according to focal mechanism solution

(the upper row includes azimuths of P, T.B axis in turn, the bottom row includes dip angles

of P,T.B axis in turn)
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