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Characteristic Analysis and Model Establishment of Low
Frequency Background Noise in Liaoning Area
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Abstract: Low-frequency background noise is an important part of seismic data and plays an important role in the
research of subsurface media imaging and geological structure detection. Regional background noise research can
not only obtain the background noise characteristics of the region, but also make more suitable applications for
regional characteristics. The low-frequency background noise in Liaoning is of great significance to the study of
background noise in this region. Based on the broadband seismic background noise data of six stations in Liaoning
Province for many years, the characteristics of low-frequency background noise in Liaoning area are studied by
using the displacement values observed by seismometers, and the low-frequency background noise model in
Liaoning area is constructed by mathematical function model. Through calculating and analyzing the displacement

generated by the background noise, it is found that the low-frequency background noise (below 1 Hz)in Liaoning has

WA 2022-05-10

E£WMB: pEMEREEN, #m . BT =454 (3JH-202201071)
EERIAr: HIE(1985- ), F, @ TR0, T F S W 505 TAE
E-mail: 407447341@qq.com.



62 H©

oo 43 %

obvious seasonal changes, usually reaching the maximum value in winter and the minimum value in summer. Based

on the fitting of trigonometric functions, the annual variation formula of background noise in Liaoning area is

obtained, and a low-frequency background noise model in Liaoning area is established, and its reliability is verified

by ADF method.

Keywords: Low frequency background noise; Model establishment; Feature analysis
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Table 1 Station information table

=V AL S Bl R AR Bt i ARG RHUE/ (count-s-m™)
SNY JCZ-1T EDAS-241P 360 s ~ 50 Hz 1258 E6
DL2 CTS-1E EDAS-241P 120 s ~ 50 Hz 1258E6
CHY CTS-1E EDAS-241P 120 s ~ 50 Hz 1258 E6
DDO CTS-1E EDAS-241P 120 s ~ 50 Hz 1258 E6
YKO CTS-1E EDAS-241P 120 s ~ 50 Hz 1258 E6
TIL BBVS-60 EDAS-241P 60 s ~ 50 Hz 1258 E6
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Fig.1 Distribution map of selected seismic stations in Liaoning Province
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Fig.2 Flow chart of zero drift removal and instrument response



64 % i

o

43%:

2 AL XY SR M e R TR S A

R R ER0.1 ~ 1.0 H JEE N, LT HLIX 6
BT S M LA B AR AR RRAE (B13), JR A
PERCHRUEE, HIWERF L) 147, iRty
BERMT “FEEEET, AEURENERE, 2
MK R RRIE ., X —I4 5 E R Z
I CRA A, WS ARBL IE R TR IR A R,
FEZACK TR TR G 0 T 80, o —TF
PE, WA sE TR M HER T . BEE BIF AR B
Wi Tk, & 5 W B (B KF B s/ o FE AR A B
AL RS (E AR R, Hird 0.1 ~ 0.2 Hz S5 BE N 7 7 {16
H P35 0.0025 pwm 247, Wi7E0.9 ~ 1.0 Hz S B,
P BAEIE(E H A 0.001 wm 247 o

PLE TG (YKO) ], 3i i WA 9 /AN [R] 43t B

WIS B A3 AT 2 A A0 B 1 150 % 4 A1 440 422 1A

oA, WA AR TEBAR G . IR

-

A ITBEAE B IO BOAL B, BRGNS HAk S 45 45 B
FS IR IES A (K 4), A w8 FIAER
FHBC AR B, R AR — 2K

i I WL A5 0 B AR IR SRR AL, T A%l X
e HA R A WIrE (- 5), FIA 8 —4F 7k
fi, AL REHES, S TR ERY
WLEE S M, 5 K ok 1) 52 B TR A R e U8 D)
55 S o B2 (B 6) , XX T 5 2273 Hr it
FET AT

3 MO

DI SR R R ) ST, N RE B8 4 18 1%
DX T 7 MR P AR AL, o ] A S AR il DX R
PP PR SR S A 2RI R, A
W2 IE DS P AR, (2 BRI “IERR T, xIX
AT MR B SRR R, X HE
WTAEA—ER “RIIR” 18R, Ry

(a)0.1 ~ 0.2 Hz £ S04 EE IR ; (b)0.2 ~ 0.3 Hz % SR BMEARE B 2R (¢)0.3 ~ 0.4 Hz 25 B BHAF EE IR ; (d)0.4 ~ 0.5 Hz %5 S A
AEREIMNZL ; ()0.5 ~ 0.6 Hz % A OIS EARE IR 5 (0.6 ~ 0.7 Hz 25 A OB AR Z; (2)0.7 ~ 0.8 Hz 5 B A BBEF ML ; (h)0.8 ~ 0.9 Hz £5
BRRBEAERINZE; (1)0.9 ~ 1.0 Hz 5% & LR (AR 26
&3 4 5 Ui AN R B B (AT AR 1 2k

Fig.3 The annual variation curve of the displacement value of each station in different frequency bands
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Fig.4 Displacement distribution of YKO signal in each frequency band after taking logarithm
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Fig.5 Time—amplitude diagram of YKO in the frequency band(0.1-0.2 Hz)
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Fig.7 Fitting diagram of actual displacement of each seismic station in the frequency band (0.1-0.2 Hz)
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Table 2 The A and B values of annual cycle curves of different frequency bands in different regions of Liaoning
FRE I FHR Kik TEFH HH BRire
A B A B A B A B A B A B
0.1~0.2 0.21 1.22 0.24 1.16 0.21 1.20 0.27 1.18 0.25 1.18 0.25 1.17
0.2~0.3 0.15 1.26 0.18 1.26 0.18 1.29 0.19 1.23 0.20 1.26 0.19 1.26
0.3~0.4 0.16 1.06 0.21 1.15 0.31 1.25 0.17 1.03 0.23 1.13 0.17 1.04
0.4~0.5 0.15 0.87 0.24 0.95 0.30 1.30 0.20 0.73 0.22 0.99 0.19 0.76
0.5~0.6 0.07 0.67 0.21 0.75 0.19 1.23 0.18 0.48 0.14 0.79 0.16 0.49
0.6~0.7 0.05 0.45 0.16 0.55 0.15 1.05 0.14 0.41 0.09 0.60 0.14 0.29
0.7~0.8 0.04 0.22 0.13 0.35 0.13 0.90 0.13 0.11 0.06 0.41 0.13 0.08
0.8~0.9 0.04 0.12 0.13 0.19 0.12 0.73 0.11 -0.03 0.05 0.24 0.12 -0.09
0.9~1.0 0.03 0.00 0.12 0.04 0.12 0.57 0.09 -0.14 0.05 0.08 0.11 -0.20
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Table 3 Residual ADF test table of YKO in the frequency band(0.1-0.2 Hz)
I S
Zor AL ! p
1% 5% 10%
0 -3.942 0.002 -3.571 -2.923 -2.599
x4 EHUKEADFRER
Table 4 Residual ADF test table for each station
LI PR Kik VL HH BRivy
0.1~02 0 -3.83 0.001 0 -3.84 0.001 0 -3.85 0.001 0 -3.88 0.001 0 -394 0.002 0 -3.91 0.002
02~03 0 -390 0.001 0 -393 0.002 0 -394 0.002 0 -398 0.002 0 -4.02 0.003 0 -4.00 0.003
03~04 0 -435 0.003 0 -436 0.003 0 -441 0.004 0 -4.43 0.004 0 -452 0.004 0 -4.47 0.004
04~05 0 -438 0.003 0 -441 0.003 0 -445 0.004 0 -4.46 0.004 0 -453 0.004 0 -4.49 0.004
05~06 0 =539 0.006 0 -541 0.004 0 -546 0.005 0 -547 0006 0 -551 0.005 0 -547 0.005
06~07 0 -438 0.003 0 -441 0.003 0 -445 0.003 0 -4.49 0.004 0 -4.65 0.005 0 -4.53 0.004
07~08 0 -6.27 0.007 0 -6.14 0.007 0 -6.94 0.008 0 -337 0.007 0 -7.82 0.008 0 -6.99 0.008
08~09 0 -7.78 0.009 0 -7.34 0.009 0 -8.03 0.009 0 -3.87 0.009 0 -831 0.009 0 -7.67 0.009
09~10 0 -7.55 0.009 0 -7.89 0.009 0 -7.41 0.008 0 -4.16 0.009 0 -6.90 0.008 0 -6.84 0.008
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