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Abstract The Xinfengjiang (XF]) water reservoir in Guangdong, China locates in Yanshanian
granites. After the impoundment of the reservoir in 1959, numerous earthquakes occurred,
including the M6. 1 one in 1962. XF] water reservoir is one of the most active seismic zones in

Guangdong. However, the underground structure of this area is not yet well understood, and
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there are uncertainties about the mechanism of reservoir earthquakes. To investigate the shallow
crustal structure near XF] water reservoir area, we deployed 42 short period stations near Renzishi Fault
(RZSF) ,with inter-station distance between 100~500 m in year 2015. We retrieved the empirical
Green's function (EGF) of all possible station pairs, and obtained their Rayleigh wave group
velocity dispersion. Finally, we inverted Rayleigh group velocity and 3D shear wave velocity beneath
RZSF area. Our results show that for such dense spacing stations, high frequency (0.2~1.2 s) dispersion
signals can be well retrieved, which are important to resolve shallow crustal structure (<1 km).
Shear wave velocity maps show obvious low velocity anomalies beneath RZSF., and this slow
anomaly extend to both sides of the fault in the south. The two sides of the RZSF show relatively
high velocities, which may correlate with surficial geology. Our results show fine structures of
the distribution and geometry of fractures near the RZSF, and provide important constraints in

understanding the geological tectonics and seismicity in XF] water reservoir area.
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Fig. 1 (a) The geological setting of XF] water reservoir area. Red lines in the map are the NNE and NNW faults, which
include Heyuan Fault (HYF), Renzishi fault (RZSF), Daping-Yanqian fault (DYF) and Shijiao-Xingang-Baitian faults
(SXBF). The NEE fault is represented by red dashed line, since it is an inferred deep fault. The grey circles indicate
earthquakes with magnitude greater than 3 since 1970 and earthquakes with magnitude greater than zero from 2010 to
2015. The red rectangular in the lower left-hand shows the region of Fig. 1a. The black rectangular in Fig. 1a next to XF]
reservoir shows the location of Fig. 1b. (b) Distribution of the dense seismic array and the RZSF in XF] area. Stations
and the fault are denoted by black triangles and red line, respectively. The blue line represent the ray path between the
station pair 26 and 34 in Fig. 2.
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2 26 34 s s
Fig. 2 Example of a one-month cross-correlation between the station pair 26 and 34. The raw cross-correlation (bottom)
is filtered by 4 different frequency bands, and are shown in the same figure as comparison. The dispersion of the Rayleigh

waves is clearly observed
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Fig. 3 Example of a one-month cross-correlation record-sections between station 34 and all the other stations. These
seismograms are bandpass filtered from (a) 0.5 to 10 Hz., (b) 0.5 to 3 Hz and (¢) 1 to 5 Hz. respectively . The dashed
line is the zero time and thick grey line indicates the approximate arrival times of Rayleigh waves at different distances,

whose slope can be approximated as averaged slowness of this area
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Fig. 4 Ray path coverage of Rayleigh wave group velocity at four different periods
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Fig. 5 Examples of shear wave velocity inversion
The black dashed and solid lines are the starting and final models, respectively.
Intermediate iteration results are shown with grey lines.
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Fig. 6 The checkerboard test at different periods
Upper left is the input model. The grid is 0. 8 km><0. 8 km, and the velocity perturbation is 0.2 km + s~ !,
the black line is the RZSF. Area within the dashed lines is our study area.

Triangles are seismic stations and
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6
Fig. 7 Maps of Rayleigh wave group velocity at different periods
The period for each figure is labeled on the lower left corner. The cut lines of the velocity area are from dashed cut lines in Fig. 6.

The black triangles indicate the location of the seismic stations. The black dashes line on the upper right corner is XF] reservoir.

8 100.300,450.,650 m
7 . 10
Fig. 8 Maps of shear wave velocity at depth of 100 m. 300 m, 450 m and 650 m
The depth for each figure is labeled on the lower left corner. Symbols are the same as in Fig. 7.

The three grey cross section lines used in Fig. 10 are shown.
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