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A brief discussion on the interference and elimination of rainfall

to the water pipe inclinometer at Fengning station

Guo Yaya, Zhang Yulin, Sun Pengtao, Chang Yuzhu, Ren Junfeng
(Chengde Earthquake Monitoring Center Station, Hebei Chengde 067000, China)

Abstract Observation data of DSQ water pipe inclinometer and meteorology at Fengning seismic station from
2021 to 2023 were selected. Correlation analysis and convolution filter analysis were performed on rainfall and
observation data, and convolution filter method and regression analysis were used to eliminate the lag effect of rainfall,
and the relationship between rainfall and water pipe stress variables was judged. The results show that the trend change of
the Fengning DSQ water pipe inclinometer was related to rainfall, and the daily variation of the observed data had a good
linear relationship with the rainfall accumulation value, but did not obviously correlate with the instantaneous rainfall, and
the response time had a lag of 1 day. Convolution filtering can better eliminate the step change caused by rainfall, but it
failed to completely eliminate the southward inclination of NS and eastward inclination of EW after the rainfall of the
water pipe meter from June to September 2021. Other factors may also affect the inclination of NS to S and EW to E of
the water pipe meter.

Keywords water pipe inclinometer; rainfall; correlation analysis; convolution filtering
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Fig. 1 Topographic map around Fengning Zhangfanggou
deformation observation station
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Fig. 2 Comparison map of water pipe meter trend and rainfall
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Table 1 Influence of short time heavy rainfall on water pipe
meter
WEMI R/ NS[ZSUE/ EWRZSIE/ S/
H - 5
mm 10" 10" H
2021-07-12  71.60 79.74 81.25 10
2021-08-09 16.20 9.81 4.22 3
2021-08-25 38.30 1.09 2.70 2
2021-09-20  25.90 22.41 5.67 4
2023-07-31 74.50 11.12 17.78 5
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Fig.3 Comparison of rainfall and water pipe shape variables
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Fig. 4 Influence of rainfall on the NS and EW direction of Fengning water pipe meter in 2023

2021 4F (Y [ TR D0 LU RO %, TR 12 6 Ik ° K A
ASC it 2R AR 2 2o i HP A AR P U R T T RGO
(B R N TP I/ N DR AL CTN D S A N T 5 R 2
6—9 H FERT G A SCWMAE H AL B8 B2, SEAS b T

W H B A ek, BEE M=1, AR 4k 52 i 35 22 1 (] AN
6], EIBCRH I Y NAE (3R 2), FRE AR I 1 5 e
Xt A KA UNS 1] EW ] (52 {8, P4 1
[ U 77 e Al B A A AR 32 I T 2 T ) L. (] 5 1



% 6 3

SR A5 - VAL 7 5 K R TS HEBR 387

P Sb 43 51 oA NS [8] 1 BW [ia] 7K 451 H {EL R R W 2 i
2, &l Sc L 5d 43 5 o 48 B8 12k 1 0ALFS E R
XF NS [ F1 EW [a] 7K A8 AL 5% i &, 5] Se FTEL 5F 43
Sl R NS 1] R EW . [i] Jo7 75 (L 5% 22 o S0 3k 4 4 T 114 52
M) Ji , 7K S AR R R e — 2, R TR W A B
A%, NS [a] B R EW ] I Tk A v 28, 1
2021 AF T HKE U B AR SRR A 5, 1
6—9 J NS [ S [ i}, EW [a] E [ i3} % i 5 K 5¢
LU,

F2 NIHIEH
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