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Observation of gravity changes associated
with variations of ground water table
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Abstract: Gravity changes due to variations of groundwater level were measured at
a ground water monitoring well, which is located at Kum-—san, Korea, from
November 2008 to September 2009 using Portable Earth Tide (PET) gravimeter.
Groundwater level was monitored simultaneously with gravity observations. To
extract gravity information from groundwater, we reduced gravity effect from
atmospheric surface pressure, earth tides and its loading effect, polar motion and
meter drift. In addition, in June 4, 2009, there was a pumping test at the
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observation well, and groundwater level and gravity variations were observed
together successfully. Observation of gravity along with groundwater level is
potentially useful for monitoring of aquifer water mass balance and water

resources.
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Fig. 1. (a) The ground water observatory located at Kum—san,

(b) P.E.T. gravimeter used in this study.
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Fig. 2. Filtered environmental factors from PET gravimeter.
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Gravity Change from 11, Nov. 2008 to 15. Jan. 2009
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Fig. 3. Raw (red line) and corrected (blue line) gravity value.
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From 11. Nov. 2008 to 15. Jan. 2009
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Fig. 4. Corrected gravity (blue line) and groundwater table (red line).
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Fig. 5. Gravity (red line) and level of gravimeter change (blue and yellow line)
during pumping test. Left and right boxes present shallow and deep well pumping

tests time respectively.

FAZF0] O R B A (Fig. 59 9% PN FL TS BoI50, $5A% FE F
Asts7t AFAEEA 2ol U@ FFoz Fegol B 5TS & 5 ek A
EE Y o0 Azte] AYA T g P B 5

3.48
57} A ek BESLAA Ay 9 T8 WstE FAC S5t 549 S kel A
tide, ocean loading, atmosphere surface pressure, polar motions % &35 A A3 7,

20099 ¥3FAFFF - T DAY T3



Aslr oAt} vl Bokek 1 A3 Askre] FoRstr T gtel fovld wEkE
OF71SHE & ¢ Qlvh wE S AbElel AX] G ZelA] Ak et Aol oF 5
A7t Al FE el S S T A

4. Z3E¥

Chapman, D. S., Sahm, E., and Gettings, P., 2008, Monitoring aquifer recharge using
repeated high—precision gravity measurements: A pilot study in South Weber,
Utah, Geophysics, 73(6), WAS3—-WA93.

Ferguson, J. F., T. Chen, J. Brady, C. L. V. Aiken, and J. Seibert, 2007, The 4D
microgravity method for waterflood surveillance: Part I —Gravity measurements
for the Prudhoe Bay reservoir, Alaska, Geophysics, 72(2), 133—143.

Montgomery, E. L., 1971, Determination of coefficient of storage by use of gravity
measurements, Ph. D. dissertation, Univ. of Arizona, Tucson, 144pp.

Pool, D. R. and J. H. Eychaner, 1995, Measurements of aquifer—storage change and
specific yield using gravity surveys, Ground Water, 33(3), 425—432.

Strange, W. E. and C. W. Wessels, 1985, Analysis of repeat gravity measurements
in areas of ground—water withdrawal subsidence, American Geophysical Union,
1985 Spring Meeting.

20099 ¥3FAFFF - T DAY T3

123





