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Abstract: Before Zhangye MJ5.0 earthquake, the component borehole strain of the Gaotai station had a significant
abnormal change. Excluding the interference factors such as power supply, zero adjustment and air pressure, the
study found that the anomaly may be an earthquake precursor anomaly. This paper use discrete wavelet
decomposition, transfinite rate, strain process and azimuth change analysis methods to extract anomalies. The
comprehensive analysis shows that: the NE component and NW component have the low value anomaly of breaking

annual variation. Compared with the lowest point in previous years, the NE component has reached —64 745.46x
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1078, which is 54.38% higher than the average annual variation of the same period from 2013 to 2018. The lowest
point of NW component data has reached the lowest value of —65 663.8x107®, which is 17.68% higher than the
average annual variation of the same period from 2013 to 2018. After solving (g1, €2, ¢), the semi—major axis &2
continues to increase slowly, the semi—minor axis €1 increases at an accelerated rate and the tension increases.
After reaching the maximum value of 26 814.1x107®, the tension decreased to 6441.6x107® at an accelerated rate,
and the post earthquake stress gradually recovered to the mean value of the same period. There is a large deflection
of azimuth angle. The difference curve, wavelet decomposition curve and overrun rate curve of replacement

quantity increased obviously from April to August. The earthquake precursory anomalies are obvious and the

anomaly information is reliable.

Keywords: Borehole strain; Wavelet analysis; Transfinite analysis; Precursory anomaly
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Fig.1 Distribution of component drilling strain components of

Gaotai Station



58 L]

Hy

4145

2 Wl MS.0 BHLRE AT

b 5T A ] 2019 4 9 A 16 H 20 B 48 4y, #E
(38.60 N, 100.35 E) KA 75K MS.0 9z, 7%

96° 97° 98° 99°

A
‘V

-
JEUREE 11 km, BB & & MR & B L AR
115 km, [ 52 & W25 R0 52 TR AL oo i
(K 2), RIREETRI AT, KM E S5
FL I AR L0 A7 A B S A A IR S, IR AT e
O3HT, XTRERIEA TR SR

100° 101° 102° 103°

] 420
i

R PNN
[Eh=Rs

FRABMs5. 0
WA L 7L 41°

AT TR

20190916

40°

39°

38°

P2 5KH Ms5.0 PR RR oA S e I b i
Fig.2 Epicenter distribution and focal center solution of Zhangye M 5.0 Earthquake
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Tablel The tidal factor of M2 wave of borehole strain at Gaotai Station from 2015 to 2019
b JR AR R
A0y A3/ igiss LA S HAX iR 2
e (°) A/ ()
2015 99.814 39.411 M2 261—286 7.5445 0.018314
2016 99.814 39.411 M2 261—286 6.7504 0.017 427
2017 99.814 39.411 M2k 261—286 6.8398 0.017 661
2018 99.814 39.411 M2k 261—286 7.0411 0.019 534
2019 99.814 39.411 M2 261—286 7.0439 0.018 234
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Fig.5 Stress variation diagram and numerical replace diagram in borehole strain at Gaotai Station
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Fig.7 The 4-7 order decomposition diagram of Gaotai Station borehole strain based on Sa DB wavelet decomposition
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