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Fig. 1

Original gravity observations from the three gravimeters in a continuous 15 — day period (a), gravity

residuals after atmospheric corrections and subtracting theoretical solid tide (b), and gravity residuals

after applying a high — pass filter with a cutoff frequency of 8 hours (c¢)
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Fig. 2 Power Spectral Density (PSD) of gravity
residuals of three gravimeters at Jixian Station

during the calm period
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Tab. 2 Background noise levels in the seismic sub frequency
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Fig. 4 Hourly — sampled values of gravity after intermittent correction, abrupt — change correction,

and step — change correction at Jixian Station, and barometric recordings
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Tab. 3  Background noise levels of gravimeters in different

tidal frequency bands PALG . nm/s’
WiBt  LCR-ET21 #  gPhone % DZW #  GS-15#!
JAH 0.576 611 0. 140 759 0.385 193  2.186 064
P H 0.269 850 0.127 767 0.295 117 1. 059 061
173 H 0. 152 567 0. 143 756 0.147 886  0.491 094
1/4 H 0.098 355 0.131 904 0.104 082  0.369 267
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Tab. 4 The main tidal parameters of the 3 gravimeters at Jixian Station obtained from the harmonic analysis
gPhone %! DZW #1 GS -15 #l

ot 8/RMS Ag(°)/RMS 8/RMS Ag(°)/RMS 8/RMS Ae(°)/RMS

0, 1. 164 20/0. 000 33 0.276 0/0.016 2 1. 134 07/0. 000 90 -0.009 0/0.045 4 1.159 46/0. 005 10 -0.564 7/0.252 1
K, 1. 145 04/0. 000 26 0.096 9/0.012 8 1. 113 99/0. 000 70 -0.177 4/0.036 1 1. 135 69/0. 003 98 0.318 5/0.200 8
M, 1. 164 13/0. 000 24 0.139 0/0.011 9 1. 133 98/0. 000 56 -0.462 8/0. 028 1 1. 145 24/0. 002 00 —-0.296 1/0.099 9
Sy 1. 165 37/0.000 53  -0.129 1/0.030 2 1. 134 13/0. 001 21 -0.640 3/0.071 7 1.170 01/0. 004 37 0.608 6/0.248 5
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Tab. 6 Harmonic analysis of gravimeters’ recordings at Jixian Station through Eterna method

WAEA PR HLHRIR/ cpd ZALWA opd  WRFEIEIRIE/ (10 ™2 m + s72) 8/RMS Ap(°)/RMS
Q, 0. 501 370 0.911 390 5. 858 09 1. 164 86/0. 001 65 0. 345 5/0. 081 2
0, 0.911 391 0. 947 991 30. 596 54 1. 164 20/0. 000 33 0.276 0/0.016 2
M, 0. 947 992 0. 981 854 2.406 30 1. 153 74/0. 005 43 0.031 1/0.269 6
P, 0. 981 855 0. 998 631 14.236 50 1. 159 43/0. 000 85 0.041 6/0.041 7
S, 0. 998 632 1. 001 369 0. 336 66 1. 285 59/0. 057 04 15.024 1/2.803 0
K, 1. 001 370 1. 004 107 43.030 58 1. 145 04/0. 000 26 0.096 9/0.012 8
Ji 1. 023 623 1. 057 485 2.406 21 1. 166 12/0. 004 60 -0.067 6/0.225 8
00, 1. 057 486 1.470 243 1.316 63 1. 164 34/0. 005 84 -0.8232/0.287 5
2N, 1. 470 244 1. 880 264 1.344 37 1. 171 86/0. 006 98 0.236 4/0.340 8
N, 1. 880 265 1.914 128 8.418 32 1. 168 65/0. 001 39 -0.085 3/0.068 0
M, 1.914 129 1. 950 419 43.969 04 1. 164 13/0. 000 24 0.139 0/0.011 9
L, 1. 950 420 1. 984 282 1.24279 1. 160 03/0. 004 58 0. 196 9/0.226 3
S, 1. 984 283 2.002 738 20. 456 71 1. 165 37/0. 000 53 -0.129 1/0.030 2
K, 2.002 739 2.451 943 5.561 18 1.167 97/0. 001 50 0.208 5/0.073 6
M, 2.451 944 7. 000 000 0. 661 09 1. 062 63/0. 017 03 0.7807/0.918 2

R KA Venedikov &N & B & EHNEREHITEM ST

Tab.7 Harmonic analysis of gravimeters’ recordings at Jixian Station through Venedikov method

WREA R HEIRAIR/ epd ZOEBE/epd  PRERRERIE/ (10 " m + s72) 8/RMS Ap(°)/RMS

0, 0. 820 351 0. 903 576 6. 838 50 1. 166 78/0. 003 12 -0. 186 93/0. 153 35
0, 0. 923 765 0. 939 868 35.603 89 1. 163 08/0. 000 58 0.222 87/0. 028 43
M, 0. 958 232 0.974 188 2.750 26 1. 142 56,/0. 008 97 -0.018 41/0. 449 71
P, 0.991 786 0. 998 028 16.589 19 1. 164 41/0. 001 39 0.017 64/0. 068 60
S, 0. 999 999 1. 000 145 0. 449 77 1.331 31/0.084 46 —174.879 19/3. 621 50
K, 1.001 971 1.010 951 49.268 44 1. 144 43/0. 000 43 0. 081 67/0. 021 29
i 1.031 434 1. 044 652 2.84159 1. 180 51/0. 007 92 -0.093 99/0. 384 74
00, 1. 065 607 1.112 688 1.542 42 1.169 51/0. 010 61 -0. 858 25/0. 519 92
2N, 1.787 107 1.872 141 9.875 57 1. 173 44,/0. 003 29 -0.275 39/0. 160 90

) 1. 890 211 1. 903 576 1.577 86 1.174 22/0.0169 5 0. 018 04/0. 827 93

) 1.924 678 1. 940 487 51.206 57 1. 164 92/0. 000 55 0.015 70/0. 027 18
L, 1. 960 970 1. 969 478 1.405 93 1. 131 46/0. 010 18 0.331 88/0. 515 60
S, 1.974 041 2.000 618 23.942 26 1. 170 74/0. 001 07 0.281 51/0. 053 08
K, 2.002 737 2.079 119 1.0326 2 0. 185 53/0. 032 98 ~4.869 01/10. 186 40
M, 2. 825 827 2.971 906 0. 694 06 1.050 21/0.013 18 1.622 95/0.719 05
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based on gPhone,DZW ,and GS — 15 gravimeters at Jixian seismosta-
3 Q:I%‘-i/e tion[ J]. Journal of Geodesy and Geodynamics,44 (5) :528 - 533.
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HIALE) TNM B 53510 5.514 . 6.681 Fl1 8.007,
TNM {85 SNM {E Z [ AFE—E RAE G
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Comparative Analysis of the Gravity Noise Levels of Three Different Types of

Gravimeters in Seismic Sub-frequency Band and Tidal Frequency Band

JIANG Ying'?, LI Xiang'?, ZHANG Xiaotong'*, LIU Ziwei'>, LIU Qingchao'*, ZHOU Hao'~
(1. Institute of Seismology, China Earthquake Administration, Wuhan 430071, Hubei, China)

(2. Wuhan Gravitation and Solid Earth Tides, National Observation and Research Station, Wuhan 430071, Hubei, China)

Abstract

We analyzed continuous gravity data observed by three gravimeters gPhone, DZW, and GS — 15 at Jixian

Seismic Station throughout the year 2022. We calculated the background noise level (SSNM) of these gravimeters

in seismic sub-frequency band (1 -6 Hz) and the background noise level (TNM) in tidal frequency band ( >6

Hz). Then we discussed the correlation between the two kinds of background noises, and compared the Eterna

harmonic analysis method with the Enedikov harmonic analysis method. The results indicate that; (1) In the sub
— seismic frequency band, the SSNM values for the gPhone, DZW, and GS — 15 gravimeters are 3. 91, 4.48,
and 5. 20 respectively. A positive correlation was observed between SSNM and (SNM). (2) In the tidal frequency
band, the TNM values for the gPhone, DZW, and GS - 15 gravimeters are 5.514, 6.681, and 8. 007 respec-

tively, suggesting a correlation between TNM and SNM. (3) Harmonic analysis reveals that the main tidal waves

(0,, K,, M,, S,) recorded by gPhone are more accurate than the ones recorded by DZW and GS - 15. For tidal

waves with smaller amplitudes and longer periods, both the Eterna method and the Venedikov method exhibited rel-

atively large errors.

Keywords: background noise in seismic sub-frequency band; background noise in tidal band; tidal waves;

the Eterna harmonic analysis; the Venedikov harmonic analysis



