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A Study on the Earth Tide Variations by ET Gravimeter

Jung Hwan Park* and Uk Han*

ABSTRACT : Earth tide observations were taken at AMIST observatory in Seoul by LaCoste-Romberg ET gravimeter from
September 2 to 16, 1997 for determining the gravimetric factor (5) and analyzing the tidal components. Meter drifts were cor-
rected by regression and then denoised by threshholding wavelet, a data processing tool. The mean value of 8 is 1.2 and the
mean phase lag of Ak (M,, S,) and Ak (K, 0,) is 0.07+0.03" and 0.08+0.07° by analyzing the observed earth tides. For
yiclding measurements of gravity accurate to about 0.01 mgal, the Earth tide observations are required by ET meter. The ti-
dal variations are due to the planet's distance and zenith angle. With the exception of Earth-Moon and Earth-Sun mechanism,
the possible causes of tidal variations are tectonical, meterological and hydrological perturbations. The long period and broad
observations are required for determining the state of art gravimetric factor in Korea.
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Fig. 1. ET meter and stable pier at AIMST.
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Table 1. Data processing by Wavelet.
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Fig. 2. Earth tide variations on Sep. 2-3; A; meter reading,
B; meter drift, C; predicted, D; observed tide.
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Fig. 3. Earth tide variations on Sep. 4-5.
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Fig. 5. Earth tide variations on Sep. 11-12.
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Fig. 6. Earth tide variations on Sep. 13-14.
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Fig. 4. Earth tide variations on Sep. 6-7.
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Fig. 7. Earth tide variations on Sep. 15-16.
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Table 2. The Earth tide variations (the 1st session).
Observed Predicted (6=1.0)
Period - G-factor (3)
max. (ugal)  min. (ugal) s. d. max. (ugal)  min. (ugal) s. d.
total 89.9 -103.1 514 713 -87.9 42.7 1.205
9. 23 89.1 -103.1 589 713 -87.9 492 1.197
9. 45 89.9 778 50.8 69.0 64.7 420 1210
9. 6-7 78.4 <733 433 63.5 -59.1 35.7 1211
Table 3. The Earth tide variations (the 2nd session).
Observed Predicted (8=1.0)
Period - - G-factor (9)
max. (ugal)  min. (ngal) s. d. max. (igal)  min. (ugal) s. d.
total 122.7 -132.5 68.1 92.6 -109.7 554 1.229
9.11-12 81.5 -112.0 54.7 64.1 -94.3 439 1.244
9.13-14 1131 -1324 69.5 84.3 -108.4 56.0 1.240
9.15-16 122.7 -1325 77.9 92.6 -109.7 64.3 1.211
Table 4. The differences between observed and predicted (8=1.16) tides.
Observed Predicted (8=1.16) Difference.
Session max. min. d max. min. ) max. min. d
(gah)  (ga) T ea)  g) Y% (uea) gy M s d
I 89.9 -103.1 51.4 82.7 -101.9 49.5 13.6 -13.2 -0.065 5.98
I 122.7 -132.5 68.8 107.4 -127.2 64.2 189 -16.7 0.032 7.01
mgal7kA] Wsletdn 7123 e 11979014 1.2447} Fourier ¥8h& o] 88 7128 A& 24L& #2729
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Table 5. The main components by tidal spectrum analysis (the 1st session).

Observed Predicted
- : 3 ; Factor Phase lag
Symbol Amplitude Phase Ratio Amplitude Phase Ratio ®) @k
(ngal) (degree) (M:=100) (ugal) (degree) (M:=100)
M. 60.49 0.93 100.0 50.78 0.84 100.0 1.191 0.09
S: 22.03 0.46 13.3 18.57 0.42 13.4 1.186 0.04
K. 18.99 0.50 10.0 14.15 0.35 0.8 1.342 0.15
0, 11.59 0.02 0.7 9.82 0.02 70.6 1.180 0.00
Table 6. The main tidal components by tidal spectrum analysis (the 2nd session).
Observed Predicted
Fact P 1
Symbol  Ampliude  Phase Ratio Amplitude  Phase Ratio g)or “’('Zek) %
(ugal) (degree) (M;=100) (ugal) (degree) (M=100)
M, 66.97 -0.98 100.0 52.84 -1.03 100.0 1.267 0.05
K, 42.55 0.12 404 35.78 -0.20 404 1.189 0.08
Sz 39.32 -0.26 345 32.12 -0.30 345 1.224 0.04
O 22.03 -0.79 10.8 18.78 -0.71 10.8 1.173 -0.08
Table 7. The distance from the Earth to the Moon and to Sun.
Zenith angle
Moon-Earth Sun-Earth
. Moon Sun
Session.
max. min. mean max. min. mean max. min. max. min.
(km’) (km’) (km’) (km®) (km®) (km") (deg) (deg) (deg) (deg)
I 4.065 3.963 4.037 1510 1.507 1.508 49.2 522 49.9 -41.7
1l 3.804 3.570 3.652 1.506 1.504 1.505 433 -54.0 48.1 -44.0
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