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Abstract: The vertical component waveform records of 14 seismic stations in Urumqi and surrounding areas from
January 2019 to December 2022 were selected, and the distribution of power spectral density in different frequency
bands was calculated by calculating PSD (power spectral density) and PDF (probability density function). The
characteristics of background noise changes before and after the epidemic in Urumgi and its surrounding areas were
compared, and the correlation between population migration and background noise changes was discussed in
combination with big data. The minimum complete magnitude (M) of the study area before and after the epidemic

was also calculated, and the change characteristics of its seismic monitoring capacity were compared and analyzed.
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The results show that the seismic background noise level in the study area has decreased in different degree due to

the influence of the epidemic, with a maximum decrease of 36.6 dB in the high frequency band (1-35 Hz), and

the long-period frequency band of some stations has decreased significantly, which was indirectly influenced by

human activities. In addition, there was no significant improvement in seismic monitoring capacity during the

epidemic closure period, but some stations obtained clearer seismic phases records.

Keywords: The COVID-19 epidemic; Seismic background noise; Probability density function; Big data of

population migration; Seismic monitoring capability
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Table 1 Seismic station information in Urumqi and its surrounding areas
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Fig.3 Probability density function distribution of some stations in Urumgqi and its surrounding areas
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Table 2 Statistics of noise changes of vertical component of each station in different frequency bands
in Urumgqi and its surrounding areas before and after the COVID—-19 epidemic
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Bl A
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/dB /dB /dB /dB /dB /dB /dB /dB /dB
1 e WMQ  10.03 10.50 13.28 11.94 12.35 14.56 8.09 8.26 13.14
A
2 B RGN 7.17 593 HCR#gFE 048 446  BORiEgEE 013 1.80  HBrRikkE
3 Zril HST 6.02 5.49 6.72 10.15 10.35 13.70 9.14 8.38 9.74
4 fHWTF  SHZ 7.66 -0.02 2.77 15.78 3.92 5.67 17.13 5.05 5.48
5  H#i BYH 6.92 0.21 -1.26 10.22 0.12 -0.06 0.42 0.35 -2.98
6 LT DSZ 11.51 2.20 3.68 11.63 -2.49 -6.59 7.94 -0.86 -3.62
7 WFE[EE HTB 4.71 2.59 -12.12 7.94 0.01 -10.98 10.00 -1.56 -12.39
8  Wiffiyd  LHG 31.14 240  BCR#MEE  36.59 287  HCR#EE 3086 2,10 HBURKER
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12 5 WSU 6.29 0.64 -2.16 6.68 3.08 0.52 15.38 0.94 3.86
13 T XYD 10.38 -0.44 8.99 10.70 -3.15 12.16 10.18 1.10 10.73
14 ks YSG 10.00 9.47 7.13 10.17 10.07 4.64 7.54 7.33 472

(a) W AWTEX 1~10 Hz; (b) A BHFBE 1~10 Hz; (¢) A ABFEE 10~20 Hz; (d) S~ A BHBE20-35 Hz
B4 8 R 55 K S M X 65 Sl 40 A3 d 3 T T S Mg e A8 Ak A 2 [R) 43 1]

Fig.4 Spatial distribution map of noise variation values of the vertical component of stations in Urumqji

and its surrounding areas before and after the COVID-19 epidemic
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of power spectrum density of HST station in 2020 (period A)
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density of HST and WMQ stations from 2021 to 2022
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