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Layout of measurement points at Wuhan Geodetic Station (a) and a picture

of comparative observation of absolute gravimeters (b)
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Abstract

As the number and the type of absolute gravimeters involved in the Crustal Movement Observation Network of
China (CMONOC) continue to increase, there is inconsistency in the calculation benchmark of absolute gravity
observation data due to systematic deviations of different gravimeters, which affects the precision of time — varying
gravity data calculation. To study the systematic deviation between absolute gravimeters, this article analyzes the
concentrated comparison data of 10 absolute gravimeters in the same location in 2024, and uses the weighted least
squares adjustment method to uniformly solve the data. Three gravity standard reference values and systematic devia-
tions of each instrument are obtained, and finally, the historical results of the terrestrial network are comprehen-
sively compared and analyzed. Research has shown that; (D The systematic deviation of 10 absolute gravimeters is
in the range of —3.42 —4.5 pGal, the observation accuracy is in the range of 0. 69 —3.38 wGal, and the sys-
tematic deviation between instruments is in the order of wGal magnitude; @ The deviation of the six instrument
systems involved in the comparative measurements in 2023 and 2024 from the gravity reference is between — 1. 31
pnGal and 3. 69 wGal. The use of absolute gravimeters for terrestrial network observation has stable performance and
is suitable for detecting weak signals of gravity change related to earthquakes. 3 The systematic deviation of all ab-
solute gravimeters involved in 9 terms of the CMONOC measurement is better than 5 nGal, and the standard devia-
tion of the systematic deviation of gravimeter FG5 and gravimeter FG5X is keeping at around 2 pGal, while the
maximum standard deviation of the systematic deviation of gravimeter A10 is 4. 56 wGal, so the systematic devia-
tion of each instrument should be taken into account in high — precision gravity measurement.

Keywords: CMONOC; comparative observation; absolute gravimeter; systematic deviation



