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Fig. 1 The Shanxi Gravimetric Network before (a) and after (b) optimization
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Fig. 4 Comparison of the segment residuals obtained through the classical adjustment method and the

segment residuals obtained through the Bayesian adjustment method in 6 measurement periods
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Analysis of Shanxi Gravity Field and Its Variation Characteristics
Using Different Adjustment Methods

LI Yongjiang, FENG Jianlin, HE Xin, LIU Dongyang, JI Jifa, DONG Lei
( Geophysical Exploration Center, China Earthquake Administration, Zhengzhou 450002, Henan, China)

Abstract

To study the characteristics of gravity field changes in Shanxi region, we use the Bayesian adjustment method
and the classical adjustment method to calculate the data obtained in the period 2015 —2020 through mobile gravity
measurement of the Shanxi Gravimetric Network. Thus, we obtain the dynamical gravity changes on different time
scales in the Shanxi Fault Subsidence Zone. Then we compare the error and the accuracy of the calculated data
through the classical method with the error and the accuracy of the calculated data through the Bayesian meth-
od. The results indicate that the accuracy of the observed values at the observing points is equivalent in general. The
sequence of the gravitational segment differences obtained through the Bayesian method has better random distribu-
tion, which can better eliminate the influence of the gravimeter’s nonlinear drift on the data. The changes in the
gravity field obtained by the two methods are consistent, but different in variation quantity. In the Shanxi Fault Sub-
sidence Zone, the gravity field is stable. The cumulative gravity field changes expose that the variation tendency in
Shanxi is continuous, but the gravity field variation in different parts is different. The gravity field variation in the
Taiyuan Basin of the central part and in the Linfen Basin of the south — central part of the Shanxi region is small,
while the variation in the north and the south of the Shanxi region is relatively large, but the variation in these two
parts shows opposite tendency.

Keywords: the Shanxi Fault Subsidence Zone; the Bayesian adjustment method; the classical adjustment

method ; time — varying gravity field; mobile gravity



