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InSAR deformation monitoring and extraction parameter inversion in Liaohe QOilfield Area
WANG Zigian, YANG Chengsheng, HOU Zuhang, ZHANG Xue, DING Huilan

(School of Geological Engineering and Geomatics, Chang’an University, Xi’an 710054, China)

Abstract: In order to solve the problem of unclear surface deformation characteristics and deformation trend in
Liaohe Oilfield Area, this paper uses SBAS-InSAR technology and MSBAS-2D technology to monitor the
multidimensional surface deformation characteristics from 2019 to 2021 in this area, and uses Okada rectangular
dislocation model to invert reservoir parameters in typical oilfield exploitation areas. The results show that
Shuguang Oil Production Plant, Huanxiling Oil Production Plant and Jinzhou Oil Production Plant in the study area
all have ground subsidence caused by oil exploitation. The cumulative deformation in Shuguang Oil Production Plant
reaches —330 mm within two years; the maximum vertical deformation and horizontal displacement of the settling
funnel reach —150 mm and 55 mm respectively; and the ratio of deformations is about 3 ¢ 1. Okada rectangular
dislocation model is used to reverse the reservoir depth in Shuguang Oil Production Plant and the reservoir depth is
1 642.22 m, which is close to the actual reservoir depth, showing that Okada rectangular dislocation model is
suitable for reservoir parameter inversion in this area. Furthermore, there is no obvious correlation between oil and
gas exploitation and surrounding seismic events. The proposed method can monitor the surface deformation
characteristics of Liaohe Oilfield Area comprehensively and thus can provide reference for oil and gas production and
settlement disaster prevention in this area.
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Fig. 1  Overview map of image coverage and location in the study area
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Table 1 Parameters of ascending and descending images
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Table 2 Search interval of parameter inversion
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Fig. 4 Annual average deformation velocity in LOS from Sentinel-1 ascending track over Liache Oilfield Area
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Fig. 7 Time series of vertical deformation in Shuguang Oil Production Plant Area
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Fig. 8 Time series of east-west deformation in Shuguang Oil Production Plant Area
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Table 3 Fitting parameters of the Okada model

(TEIE 2 £/m BE/m %/ m /) X/m Y/m A7 55 180 FF B/ m
T ARAGE 1611.82 2 791.15 1642, 22 136. 091 —1 140. 10 —1 756.93 —0.972
R 1511.74 2 736.23 1597.71 134. 871 —1 168.50 —1 784.43 —1.063

HIE LR 1700. 41 2 834. 85 1691.61 137. 220 —1 106. 00 —1721.34 —0.901
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Fig. 9 Inversion results of the Okada model from ascending track in Shuguang Oil Production Plant Area
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Fig. 10  Inversion results of the Okada model from descending track in Shuguang Oil Production Plant Area
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Fig. 12 Distribution map of earthquake source depths in Liaoning Province from 2009 to 2022
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