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Study on a New Method for Integrated Surface and Sub - surface
Settlement Monitoring Based on BeiDou Navigation Satellite System

HAN Wenbin', YU Yongtang’”, SUN Mo', ZHENG Jianguo’*, OU Yangshan’
(1. Power China Northwest Engineering Corporation Limited, Xi an 710065, China;
2. China United Northwest Institute for Engineering Design and Research Co. , Lid. , Xi an 710077, China;
3. Institute for interdisciplinary and Innovate Research, Xi'an University of Architecture and Technology,

Xi'an 710055, China; 4. China Jikan Research Institute of Engineering Investigation and
Design Co. , Lid. , Xi an 710021, China)

Abstract: In order to achieve synchronous, real — time, and automatic monitoring of surface and sub — surface
settlement in geological disasterprone areas, a new method for integrated subsidence monitoring of geological bodies
based on the BeiDou navigation satellite system ( BDS) is developed. This method integrates BDS, hydrostatic level-
ing system( HLS) , layered settlement marker and other settlement monitoring technologies. The monitoring princi-
ple is as follows: The datum mark of BDS was set in the stable area, and the working datum mark and monitoring
points are set in the monitoring area; The BDS receiver and the hydrostatic leveling instrument at the working datum
mark are installed on the same pile, and the absolute settlement of the HLS at the working datum mark are observed
by the BDS receiver; The hydrostatic leveling instrument at the monitoring point is coaxial connected with the lay-
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ered settlement mark, which leads the deep settlement to the ground for observation by the hydrostatic leveling in-
strument ; The BDS and the HLS collect data synchronously, and after time synchronization, the absolute settlement
of the working datum mark and monitoring mark are obtained. This new method successfully solves the problem of
calibration and correction of unstable working points in large — scale settlement monitoring, and achieves remote and
real — time monitoring of surface and sub — surface settlement of geological bodies.

Keywords: BeiDou Navigation Satellite System; hydrostatic leveling system; settlement monitoring;
layer settlement
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Typhoon Disaster Direct Economic Losses Prediction Based
on Cumulative Belief Rule — based System

ZHANG Kai', YANG Longhao”, GAO Jianging’, ZHENG Jing’
(1. College of Information and Intelligent Transportation, Fujian Chuanzheng Communications College ,
Fujian 350007, China; 2. Institute of Decision Science, Fuzhou University, Fujian 350116, China;
3. College of Electronics and Information Science, Fujian Jiangxia University, Fujian 350108 , China)

Abstract: In order to solve the problem of typhoon disaster direct economic losses prediction, most of the ex-
isting solutions are mainly based on the time series — based or evaluation data, which ignore the application of his-
torical data and the interpretability of the models in the process of modeling. Therefore, this paper the extended be-
lief rule — based (EBRB) model to typhoon disaster direct economic loss prediction are applied, and a cumulative
belief rule — based (C — BRB) typhoon disaster direct economic loss prediction model based on clustering method
and evidence reasoning ( ER) are proposed to solve the problems of excessive belief rules and combination explo-
sion. Finally, typhoon disaster direct economic loss prediction is carried out based on the collected typhoon disaster
data. The effectiveness and feasibility of the typhoon disaster direct economic loss prediction model based on
C — BRB are verified by comparing with the existing methods.

Keywords: typhoon disaster; direct economic loss prediction; cumulative belief rule base; explainable





