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Subsection Regression Method for Removing Meteorological

Factors in the Jinghe, Korla Horizontal Pendulum

XING Xi-min, ZHANG Tao

(Earthquake Administration of Xinjiang Uygur Autonomous Region , Urumqi, Xinjiang 830011,China)

Abstract: Crustal deformation observation stations built near the surface cannot avoid distractions that include infor-
mation from the Earth’s interior and exterior.Identifying earthquake precursors and other distraction factors is cur-
rently difficult. The regression method is a mathematical model for quantitatively deducting distraction factors. How-
ever ,a mathematical model cannot describe the change in tendency during different stages when building a regression
model.Subsection regression was used to divide data into sections to assist in the use of a mathematical model to con-
duct regression analysis. The dividing point of the regression model was the turning point for the change in tendency
of deformation data.The selection of this dividing point can influence model quality. This study used ground tilt ob-
servation data from horizontal pendulums at the Jinghe and Korla stations as the dependent variable and meteorologi-
cal factors as the independent variable. The tendency change of deformation data was divided into several parts and
correlation coefficients were calculated.Scatter diagrams were created to test the results with the model. The results
indicated that air and ground temperature were the main distractions for the fixed-point deformation of the horizontal
pendulums at the Jinghe and Korla stations. The relationship between meteorological factors and deformation data
strengthened existing knowledge regarding deformation observations. The linear correlation of meteorological factors
and deformation data was strengthened after deducting the change in tendency. Therefore, the change in tendency
may have been caused by regional stress changes according to the study on deformation data from the Sichuan— Yun-
nan rhombic block and the anomalies observed before the Xinyuan, Hejing earthquake of Ms6.6 in Xinjiang by Sun
Yi and Wang Zai-hua.Subsection regression may be the most efficient method to reduce data processing difficulty be-

cause it improves performance of the regression method.
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Fig.1 Daily value sequence diagram of ground temperature,

air temperature and air pressure in Jinghe station
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Table 1  The correlation coefficients of Jinghe horizontal pendulum

observation data and meteorological factors
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Fig.2  Daily value curves from horizontal pendulum in

Jinghe station
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Fig.3 The scatterplots between Jinghe horizontal pendulum observation data and air pressure,

air temperature,ground temperature (2003-09-01-—2004-01-25)
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Table 2 Subsection regression analysis results of the EW-direction observation data from Jinghe horizontal pendulum
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