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Tab. 1 Statistics of pumping water test data
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Fig. 5 The real measured observation data curve recorded by DSQ water tube tiltmeter
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in the period of reservoir water drainage at Midu Station on Feb. 5,2014



420 o BE % 38 %
*R2 BKMBASEEHIESITE
Tab. 2 Statistics of test data of reservoir water drainage
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Fig. 6 The real measured observation data curve recorded by DSQ water tube tiltmeter
in the period of reservoir water drainage at Midu Station on Aug. 7, 2014



WA s TN M BUREULIN 2 0 14 S 56 05

421

55. ¢
2]
£
=]
11.6
=
=
-32.2
-25.8
w
=
% -54.6
=
-83.4
27 2 2 50 31 1 2 3 4
01 02
H#/A-H

B 7 2014 FREE & DSQ BAEMAHBUAE Fh 7K 5% 5 B B 5% ] 69 VLI L 5 b 2%, B
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Fig. 9 The real measured observation data curve recorded by DSQ water tube tiltmeter

in the period of pumping test at Midu Station on Feb. 19, 2014
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Tab.4 Data statistic of the randomly selected 38 pumping periods ﬁ;ﬁursj
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Fig. 12 Spectrum analysis comparison chart between the real measured data and tidal data recorded by

DSQ ground tiltmeter in NS (a) and EW (b) at Midu Station
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Fig. 13 Comparison chart among the real measured, filtering and solid tide curves recorded by

DSQ ground tiltmeter in NS (a) and EW (b) at Midu Station
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Experimental Study on the Effect of Deep Well Pumping
on Ground Tilt Observation

CHU Jin-xue', FANG Wei', SU You-jin’, ZHAO Kun’, WANG Yong-an®,
YANG Ling-ying”, LI Zheng-chun'
(1. Midu Seismic Station, Earthquake Administration of Yunnan Province, Midu 675600, Yunnan, China)
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Abstract
By using pumping and dewatering test method, we researched the relationship between the variation of
ground tilt and amount of groundwater extraction, water yield variation of water reservoir. The analysis result of
<9 m’/h), the

total discharge of water (7<82 m’), the water yield variation of water reservoir which was located at 30 m

the pumping water test data showed that under the premise of the limited drainage rate (Ve
above the observing cave of Midu Station didn’t cause significant interference to the ground tilt observation. The
main reason of the ground tilt anomaly variation was induced by the pumping of the ground water and its varia-
tion maintained a high degree of synchrony with the pumping operation (the date of the start and the end) in
time. The duration of pumping water had a non-linear relation with the ground tilt variation, that is, the varia-
tion rate of ground tilt was faster at first, and decreased as follow with the pumping time. However it showed an
approximately linear relationship, that is, Vi = —0.045 53 ms/min in NS, Vg, = —0.079 71 ms/min in EW
within the first two hours of pumping water. The frequency domain analysis result shows that; The frequency of
anomaly signal of ground tilt which was interfered by pumping water was between 0. 00 18 Hz and 0. 003 Hz.
Thus, we designed a band-stop filter processing program to filter out the frequency of pumping water signal to
reduce the influence of pumping water on the ground tilt observation.

Key words: water pumping experiment; ground tilt; pumping water interference; band-stop filter pro-
cessing program





