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Analysis on the Influencing Factors of Dynamic Change of
Digital Water Level of Wangmin Well in Xiji
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(1.Earthquake Agency of Ningxia Hui Autonomous Region, Yinchuan 750001, China; 2. Yinchuan Reference
Station, Earthquake Agency of Ningxia Hui Autonomous Region, Yinchuan 75000, China)

Abstract. Based on the hydrogeological conditions of the Wangmin well area in Xiji and from air
pressure, rainfall, Limahe Reservoir and other factors that affect the water level, this paper conducts spectrum
analysis, regression analysis and rainfall comparison analysis. The results show that the water level changes
of Wangmin well are mainly affected by air pressure and rainfall;the completion time of the Limahe
Reservoir, which was built in the upper stream of the observation point in the second half of 2016, is consistent
with the time when the water level decreased, which may affect the dynamic changes of water level of Wangmin
well, and the completion of the reservoir may rebalance the regional groundwater dynamic.
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Fig.1 The main tidal partial wave amplitude spectrum of the original water level in the 2™ period of Wangmin well
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Fig.2 Contrast curves of rejecting air pressure (a), fitting result (b) and Wangmin water level (c¢) from November to December in 2018
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Table 1 Monthly rainfall value of Xiji County (according to Ningxia Meteorological Bureau)

A
o 1 2 3 4 5 6 7 8 9 10 11 12
T 2.6 5.1 11.3 24.2 40.9 45.6 85.2 98.6 69.8 33.3 10.1 2.1
2012 1.6 2.8 17 173 46.1 736 604 717 707 8.1 5.2 3.4
2013 25 9.7 75 288 71,5 133.6 2002 208  72.6 283 15.9 0.8
2014 1.6 7.6 9.6 73 12 1212 514 759 1279 485 13.9 1.1
2015 5.4 2.9 153 396 623 414 457 41 763 232 217 8
2016 1.7 6 16 15.1 633 316 496  3l.1 30 52.6 1.5 2
2017 1.4 11.1 17 15.4 41 456 602 2202 205 45 0 0.7
2018 7.3 6.2 6 235 62.1 88 180 167 67.9 7.2 20.5 0.7

2 AEERKIANESHENERBEZEMEXERIT

Table 2 Correlation statistics between the monthly mean value of the water level of Wangmin well and the monthly value of

rainfall
Ay R R
2013 0.561
2014 0.414
2015 0.138
2016 0.137
2017 0.459
2018 0.705
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Fig.4 Comparison of Wangmin water level (a) and rainfall (b) since 2013
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Fig.5 Schematic diagram of the surrounding terrain and AA and BB sections of Wangmin well
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Fig.7 Curve of monthly average water level of Wangmin well in Xiji from 1985 to 2018
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Table 3 Summary of abnormal changes in the historical earthquake case of Wangmin well
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