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Interference analysis of the cave extensometer at Yichang seismic station
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Abstract The new SS-Y extensometer has been in operation for 10 years at Yichang seismic station. Data obtained
by the extensometer over the period of 2014 to 2022 at Yichang seismic station were analyzed using the Venedikov
harmonic analysis method. The results showed that the internal quality of the data was good. The values of the tide factor

of M, wave of the two components were much greater than 1. The observation accuracy of the NS component is higher
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than that of the EW component. According to the geophysical network observation data tracking and analysis platform, it
was found that there were various types of interference of SS-Y extensometer over the period of 2014 to 2022. After
comprehensive analysis, it can be summarized into the influence of four categories of interference factors (observation
system, natural environment, site environment and human interference), and the curve was mostly characterized by sudden
jumps, steps, breaks, error data, synchronous trend changes and so on. Such as, after filtering processing of the site
environmental interference occurred on February 21, 2021, the two components can be clearly recorded to the sharp pulse
explosion interference. The classification and screening of these interference characteristics can provide a reference for the
accurate identification and abnormal determination of the station data in the future.

Keywords SS-Y extensometer; data curve; interference characteristics; classification
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Fig.2 Observational minute-sampled curve of extensometer at Yichang seismic station
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Table 1 Factor and the Root Mean Square (RMS) of M, tidal

factor of extensometer of Yichang seismic station
over the period of 2014 to 2022

0 NS EwW
MW HXPERE RN MR

2014 6.50167 0.01751 6.13712 0.02717
2015 6.11866 0.01421 6.04921 0.02952
2016 6.21623 0.00587 6.13296 0.02843
2017 6.25104 0.008 04 6.11564 0.02879
2018 6.26086 0.008 14 5.94051 0.02714
2019 5.64184 0.01502 5.85488 0.02429
2020 5.79676 0.00635 5.87081 0.02377
2021 5.99786 0.01088 5.86043 0.01895
2022 6.26727 0.01159 6.21798 0.02134

R=0.3631, KW EW 43 & {17~ Bl 28 (LR iR e/ | %X
P Ao g PEGF o T 43 5 07 IR A ) R 25 A 2014—
2022 AE[E 4/ F 0.03, NS 43 m AT HiR 22 0.005 87~
0.01751, EW 43 AH XS i i 22 0.01895~0.02952, i}
It €l 752 KT IR B WL B AR ) b B bR o, 1R 22
R /DN, LIRS B2 =, S8R NS o WL IUDRS B v 1
EW 734 H B B 2014—2022 4F {1 45 {50 I 5 38
TEFTR IR B0 R DL b FRATHIE, AR [E A% K
LIS 5 #S 2 LS BHEEE T 1, R 1 4554
AW, Py Nl KT 1, —Fh s R e] e
SRR AR S RS BR AR R R E R, S —
o Ji D AT e 2 T AR o R v A HEBR v L RO A I
X 5 5 i B,
22 FHHH

R 4l b 2R ) B 55 D UL I £5 4l SR R A BT T 6 &
1 2014—2022 4E 0 & & 48 (88 32 TP S R 26 AL
K RIAFRAE, HARHG IR W3R 2, 2N REA
W R G ASRAEE . A A T4 R 45X
4RTHHEE, A5 5 P A A R S
B i 2 B LS AL RRAE AT ZR A BT, S H R A
T e rh R A R S A S SR A SRR
SR TR b 1Ry B 37 b TV AR ER I S B A AR
221 MMRZETH

5 0 BT R SS-Y A 45 AW I R St 2 ECR &
Bl RAER T AL IERES . bR #% . UPS AL IR M 8l 2k
BEER R, LR R AR AR R . AN
W s RS T2 . EVLR AR BUR | P
REAS B 1 i O 2= 40 W e ™, 2830 JUAR T 40 8 4
T, B E G4SN R4 FZABCR F Mk RERE



334 o oE R

2024 4F:

K2 2014—2022 FAMGFAN T EF I FM5 2K

Table 2 Classification of major interference events of extensometer over the period of 2014 to 2022

e TR iERAR TR il £ AT
1 WL 2 42 6 Bk | 3k RS | UPSHR e, Bk MR | FE R
2 F AR FREE 26 wAL UR EHW WA | 5 i 2 T A0 I ) e
3 G I 2 KPR BK 7% | R AT S R SR Y 'S
4 N 37 PE AR AR E | A E VPSS L LR Ak ki BB . BB, mE | R Bk

FP A AR Rk L UPS Rt U5 Bk o, e H D s il
M2k b2 Bk, Wi Wi SR AU A R B K
B il 4 SO A2 22 B AL BEESR, 7 /N Rl Be g
X 5 Bk ACHE 1 2 R AT 25 SR Bk AR VR T Ak B, i AR KA
L P B P R A L T % 0 25 U 4 30 B A i
If B I A il 2 PUAR B, DGR GIE LI B R, 4K,

NS

- 1500 |

)

~

#1000 |

b

2
00 06 12 18 00 06 12 18
2019-06-14 06-15

i ]

TXE 23 {45 B0 % 2L R RE AR, 20194 6 H 15 H,
Al 5 3 UPS H 5 IR, A 24 ASC A 70 £ It e oty
LRAE 02:48—09:16 Aif Bt Hi BB AL, WF 5L 6 4 2 /i)
K 5 YR AE 09:17— 10:18 BF BE 3 3R Kk i B %
g, 1R SRS K, B R o B 5 UPS HL U
Jei, W R GE I, B it ik 2w A (8] 3).

EW
-16500 \

5

é—16600

s

1 -16700 F

~16800 , , , , , h
00 06 12 18 00 06 12 18
2019-06-14 06-15
A (1)

B3 UPS b xd (8 4 AP 2p B30 it 252

Fig. 3 Interference curves of extensometer affected by UPS power failure at Yichang seismic station
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