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Study on 3D Deformation of Regional Surface by Integrating
GPS and DInSAR

WANG Yong', TIAN Shuo', LIU Yanping” and SHI Qiang'
(1. School of Geology and Geomatics, Tianjin Chengjian University, Tianjin 300384 , China;
2. School of Economics and Management, Tianjin Chengjian University, Tianjin 300384, China)

Abstract. Differential synthetic aperture radar interferometry ( DInSAR) is an effective method to monitor the
surface deformation, while the surface deformation is three-dimensional deformation. Due to the insensitivity of hor-
izontal deformation information, it is difficult to obtain accurate three-dimensional deformation information through
DInSAR Los deformation. Based on the characteristics of high horizontal deformation accuracy of GPS, high vertical
deformation accuracy of DInSAR and high spatial resolution, the fusion of GPS and DInSAR to obtain the three-di-
mensional surface deformation of the region is studied. Firstly, the theoretical basis of GPS horizontal deformation,
DInSAR vertical deformation translated three-dimensional Los deformation is introduced. Then, taking Xiongan new
area as an example, the three-dimensional Los deformation and DInSAR Los deformation is compared. Secondly, to
meet the needs of short-term deformation monitoring and long-term surface deformation monitoring, through the de-
formation results of GPS and DInSAR at different time intervals, the Los deformation correction model of DInSAR

based on the revisit period and one-year interval of SAR was constructed, and the reliability of the model is verified
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by the measured GPS and DInSAR results. Finally, the three-dimensional Los deformation was transformed into
horizontal deformation and vertical deformation, which preserves the high spatial resolution characteristics of SAR
data on the basis of ensuring the accuracy. The results show that the difference between DInSAR Los deformation
and three-dimensional Los deformation is small for the time interval of SAR revisit period, with only a correction of
1 mm, indicating that for a short period of time, the horizontal deformation is small. For the 1-year interval, the
average deviation between the Los deformation after DInSAR correction and the 3D Los deformation is 0. 34 mm,
and the RMS error is 0. 49 mm, both of which are smaller than the DInSAR deformation before the correction. The
results of this study can be used to obtain the three-dimensional deformation of the regional surface quickly and pro-
vide a reference for post-deformation analysis.

Key words: GPS; DInSAR; Los Deformation; area; three-dimensional surface deformation
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Scenario Deduction Model of Urban Commercial Complex Fire Accidents

XINJing', ZHOU Yang®, XIA Dengyou' and LI Jianhang'
(1. China People’ s Police University, Langfang 065000, China; 2. Wuzhong Fire Rescue Division,
Wuzhong 751100, China)

Abstract: In order to effectively solve the dynamic and uncertain problem during the scenario evolution
process of the urban commercial complex fire accidents. Firstly, network node variables are determined using
Dempster synthetic rule and the scenario network structure is developed based on Bayesian network in the paper.
Secondly, joint probability formula is used to estimate the state probabilities of network node variables and the sce-
nario deduction model is constructed to obtain the synthetic scenario evolution map. Finally, a certain urban com-
mercial complex fire accident is applied to demonstrate the rationality and practicability of the scenario deduction
model, which can provide feasible references for emergency commanders to make decisions.

Key words: urban commercial complex; fire accidents; scenario deduction; Bayesian network; Dempster

synthetic rule; emergency decision



