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Abstract: Active fault detection is not only the foundation for the fault activity evaluation, but also the basis for prevention of
natural earthquake disasters. The shallow seismic exploration is one of the effective methods for active fault detection. This
study aims to further improve the fault activity evaluation with shallow seismic methods. We construct theoretical models of ac-
tive fault of different fracture zone widths, apply the finite difference method of two-dimensional viscoelastic wave equation to
simulate wave field response characteristics, use Hilbert transform method to extract the attributes of instantaneous frequency
and instantaneous phase, and analyze the performance in the field of anti-noise and effect of practical applications of method.
The results show: Combination of the vertical travel time section and seismic attributes can effectively obtain the response char-
acteristics of active faults which cut through the Quaternary and achieve the evaluation of fault activity; However, when coher-
ent noise reaches thirty percent, it is difficult to trace and identify the weak reflection signals in the Quaternary by the vertical
travel time section and instantaneous frequency section, but instantaneous phase attributes can still effectively trace and identify
the weak reflection signals with a high anti—noise ability. In the practical determination of active faults, both the vertical travel
time section, instantaneous frequency section and instantaneous phase section can determine the existence of faults.The instan-

taneous phase attribute is the most obvious and prominent to show the characteristics of faults or fracture zones which cut
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through the Quaternary, whereas the vertical travel time section takes the second place.It is concluded that the instantaneous

phase attribute is an important and effective seismic attribute to determine the fault activity.

Key words: active fault; two-dimensional viscoelastic; finite difference; instantaneous attributes; activity evaluation; earthquake.
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Table 1 The parameters of inactive fault model
BERLZS  JEE(m)  FEEEm) WEER BEEMAC Velm/s) Vs(m/s) o(kg/m®)  Qp Qs &1
1 10 10 1E 960 288 1568 51.2 9.5 Ei R
2 10/14 20/24 iE 45 1000 300 1600 56.0 10.4  SHIURKL)Z
3 10 30/34 iE 45 1400 600 1800 117.4 44.6 NALZ
4 na 45 2000 900 2000 257.3  107.9 s
Ve Vs.o.Qp Fl Qs 433l Ak i BE BRIk o B 25 B L I8t T IR 7 R A gt it I
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Table 2 The parameters of fracture zone in active fault model
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1 1.5 960 288 1568 51.2 9.5 1344 576 1764 107.3 40.8 1880 846 1920 224.6 94.1
Il 2.9 960 288 1568 51.2 9.5 1344 576 1764 107.3 40.8 1880 846 1920 224.6 94.1
I\ 5.9 960 288 1568 51.2 9.5 1344 576 1764 107.3 40.8 1880 846 1920 224.6 94.1
\ 11.8 960 288 1568 51.2 9.5 1344 576 1764 107.3 40.8 1880 846 1920 224.6 94.1
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