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Abstract Using static water level observation data from Dehongfapa well and recorded co-seismic response events
as the research objects, the operation, tidal factor, observation accuracy, and co-seismic response characteristics of the
static water level observation data of Dehongfapa well were systematically analyzed. The results showed clear diurnal
variations in the solid tide affecting the Dehongfapa well static water level, and the variation pattern showed obvious daily
and semi-daily waves, the observational data were highly accurate and a strong tidal response ability was noted. The well
exhibited a strong response to large earthquakes, and the static water level showed different co-seismic response patterns
for different earthquakes, mainly in the form of oscillations. The variation range of the co-seismic response of the well

water level was generally negatively correlated with the well-seismic distance and positively correlated with the
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magnitude, and the co-seismic response time was positively correlated with the well-seismic distance. Finally, the

mechanism of the co-seismic response characteristics of the water level was comprehensively analyzed, and the related

mechanism was preliminarily discussed in combination with the specific situation of Dehongfapa well.

Keywords static water level; measurement accuracy; co-seismic response; mechanism
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Fig. 2 Static water level curve of Dehongfapa well
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Geological structure map of Dehongfapa well

£ AEZVRWMIFEKAL 2012—2023 FHUE TR
Table 1 Data quality of static water level of Dehongfapa well
from 2012 to 2023
Ay LR/ % SEHR%
2012 81.29 79.67
2013 100.00 99.98
2014 90.11 88.78
2015 99.98 99.98
2016 99.83 99.83
2017 98.71 98.16
2018 97.07 97.07
2019 99.68 99.19
2020 97.10 96.76
2021 99.96 99.96
2022 100.00 100.00
2023 99.92 99.92
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Table 2 Annual mean value table of static water level data in
Dehongfapa well from 2012 to 2023

Ay % R F-/10”° mm iRz pURILE LS
2012 155595 0.00517 0.00332
2013 1.56074 0.00467 0.00299
2014 1.566 84 0.00455 0.00290
2015 156571 0.00403 0.00257
2016 1.55361 0.004 84 0.003 12
2017 1.55541 0.00390 0.00251
2018 1.55904 0.004 93 0.00316
2019 1.55897 0.00521 0.003 34
2020 1.52381 0.01333 0.00875
2021 1.53497 0.00558 0.003 64
2022 1.53125 0.00672 0.00439
2023 1.52826 0.00703 0.004 60
AEHIH 1.55495 0.005 83 0.00377
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Table 3 Coseismic response parameters of static water level in Dehongfapa well

7 K % sk KRar K S Mg FZEME/km 0 B E] min K2R BE/m i R S
1 2023-12-0222:37:06  8.65 12645 IFEEM=ZEHEE 76 3437 10 0.035 =7
2 2023-05-1910:57:02 -23.10  170.70 W B 7.7 9399 28 0.011 7
3 2023-05-1100:02:01 —15.50 —174.50 mEE 7.5 10409 29 0.007 =
4 2023-02-06 18:24:50  38.00  37.15 T HH 7.8 5923 14 0.028 =7
5 2023-02-06 09:17:37  37.15  36.95 T HH 7.8 5947 23 0.038 7
6  2023-01-1001:47:33 —7.20  130.10 EIJe Bt 15 7.6 4901 13 0.02 =
7 2022-09-20 02:05:08 1830  —103.20 P4 5F 75 14708 42 0.011 =7
8 2022-09-11 07:46:59 —6.30  146.55 EmTHILANTE 76 6215 14 0.005 o7
9 2021-12-30 02:25:52  —7.75  127.60 Yrikig 7.5 4762 14 0.01 =
10 2021-08-13 02:32:50 —57.21 —24.81 e AR 7.6 14249 30 0.006 =7
11 2021-07-29 14:15:46  55.40 —158.00 & E BRI HEI 8.1 8593 18 0.028 =
12 2021-03-0503:28:32 —29.51 —177.04 HPU=FBEFLHEL 7.8 10809 32 0.018 =
13 2020-10-20 04:54:40  54.74 —159.75 3 EFTHLETINMEELL 7.5 8521 18 0.015 =7
14 2020-07-22 14:12:41  55.05 —158.50 & [EBTHz B mJH e 7.8 8580 20 0.017 =
15 2020-03-2510:49:19  48.93  157.74 T LD 7.5 5762 6 0.033 =
16 2019-05-26 15:41:12  —5.85  —75.18 Fb AL 7.8 17839 43 0.016 =7
17 2019-05-1420:58:28 —4.15  152.52 BAFNE G X 76 6636 9 0.018 7
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Fig. 3 Typical pulse-oscillation and oscillation co-seismic response curves of static water level in Dehongfapa well
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