Advances in Geosciences HiERR} £ AT, 2025, 15(7), 1098-1113 Hans i
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2025.157102

TREERRLUEHKASEE S

Ik, REH
FHEKEBXMER, T8 &)

ks H i 20254F6 HoH; A HME: 20254F7H18H; KA HM: 20254F7H30H

HE

XEESHIERIN. RNRAREE. KEHELE. BT RRERBE . HKRMTHE ST
FALR SKMEADN . T KESBEEMEARIT. SKESEHE. BRAREMERI . X
BRI RANESE, W T EEERLHKI202447 A 22 H A POE_ BB B AT 00
k. RER, WARFE52024F7 A HASMHANES . NERBRERENEX, SZ8HANT
WRE, MIRAIIRREE.

X 5in
KA, RESHT, BERRLBH, KUEHNRE

Analysis of Water Level Anomaly in
Dongshanpo Well, Guyuan, Ningxia

Xiaotao Wang, Jiawei He

Earthquake Agency of Ningxia Hui Autonomous Region, Yinchuan Ningxia

Received: Jun. 9™, 2025; accepted: Jul. 18", 2025; published: Jul. 30", 2025

Abstract

This study investigates the rapid water level rise anomaly observed at the Dongshanpo Well in
Guyuan, Ningxia, on July 22, 2024, through multiple analytical approaches. These include: Back-
ground well data review, Observation system inspection, Water temperature gradient experiments,
Quantitative diagnostic analysis of groundwater types, Well water level spectral analysis, Isotope
and hydrochemical composition analysis, Groundwater migration and influencing factor analysis,
Aquifer parameter calculation, Rainfall loading impact analysis, Regional stress background analy-
sis. The results demonstrate that the anomaly is associated with intensive and abundant rainfall
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events concentrated in mid-July 2024 in the local area. Comprehensive analysis confirms this event
as an interference anomaly, rather than a seismic precursor anomaly.
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Figure 1. Time-series chart of water level in Dongshanpo Well
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Figure 2. Curve of water temperature changing with depth in Dongshanpo Well
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Figure 3. Curve of water temperature gradient changing with depth in Dongshanpo
Well
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Figure 4. Relationship between the step response function of water level to air
pressure and the lag time in Dongshanpo Well
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Figure 5. Amplitude spectrum of main tidal components of water level in
Dongshanpo Well
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Table 1. The relationship between groundwater types and the expected response of tidal waves, and the determination results
of the Dongshanpo Well.
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Figure 6. Three-line diagram of hydrochemical ions in each period of Dongshanpo Well
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Figure 7. Trilinear diagram of hydrochemical ions in each period of Dongshanpo Well
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Figure 8. Test results of hydrogen and oxygen isotopes in Dongshanpo Well water in August 2018
and April 2024
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Figure 9. Time-series curves of the M2 wave tidal factor (upper) and phase lag (lower) of the original water level in
Dongshanpo Well since 2020
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Figure 10. Time-series curves of the Sz wave tidal factor (upper) and phase lag (lower) of the water level in Dongshanpo

Well since 2020
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Figure 11. Time-series curve of the transmissivity of Dongshanpo Well since 2020
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Figure 12. Time-series curve of the storage coefficient of Dongshanpo Well since 2020
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Figure 14. Comparison chart between the daily average water level of Dongshanpo Well and monthly rainfall from 2017 to
the present
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Figure 15. Monthly variation diagram of water level in Dongshanpo Well with rainfall
effects eliminated by convolution filtering method
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Figure 16. Fitting relationship diagram between water level and rainfall in Dongshanpo Well
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Table 2. Monthly rainfall and water level variation amplitude corresponding to the period when the rainfall influence coefficient of
Dongshanpo Well is greater than 0.5
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201907 129.3 80 0.62
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201909 171.6 152 0.89
202008 282.3 244 0.86
202009 111.9 108 0.97
202109 174 106 0.61
202407 218.9 114 0.52
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Figure 17. Schematic diagram of groundwater migration and well water level rise around Dongshanpo Well
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Figure 19. Time-series diagram of the cross-fault GNSS baseline (Guyuan-Pengyang)
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