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Fig. 1 Curves of subsidence quantity and

groundwater level variation
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Fig.2 Curves of accumulative subsidence quantity

and accumulative groundwater mining
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Tablel Statistical table of Tianzhu subsidence quantity

and groundwater mining
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(mm) (mm)  RH(x10°m’) ( x10°m?)
2005 42.99 42.99 4.81 4.81
2006 38.07 81. 06 4.75 9.56
2007 40. 82 121. 88 4.49 14. 05
2008 30. 19 152.07 4.68 18.73
2009 42.46 194. 53 4.52 23.25
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Fig.3 Output results of excel regression analysis
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Fig.4 Linear regression line between accumulative

subsidence quantity and accumulative groundwater mining
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Fig. 5 Output results of excel regression analysis
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Fig. 6 Linear regression line between subsidence

quantity and groundwater level
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Table2 The measured and predicted values of

subsidence quantity

Hsf 8] 2005 2006 2007 2008 2009 2010 2011

EA{H(mm) 42.99 81.06 121.88 152.07 194.53 247.58 285.67
WA (mm) 43.22 81.79 118.25 156.26 192.97 227.40 264.03
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Fig.7 Fitting curves of the measured and

predicted values of subsidence quantity
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Fig. 8 The reliability of predicted values based on

regression equations test chart
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Table3 Predicted values of subsidence quantity

between 2012 and 2014
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Table4 Predicted values of subsidence quantity in

middle-deep strata

s [1] 2004 2005 2006 2007 2008 2009 2010

HY{(mm) 9.87 25.93 49.97 73.35 99.81 122.90 141.97
WMAE (mm)  6.14  27.33 54.03 79.93 91.49 96.63 112.82
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Fig. 9 Fitting chart of the measured and predicted

values of subsidence quantity
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Application of linear regression model for land subsidence
prediction in Beijing plain

FAN Shan-shan', GUO Hai-peng’, ZHU Ju-yan', LI Wen-peng’
(1. Water Resources and Environment School, China University of Geosciences( Beijing) , Beijing 100083, China;
2. China Institute of Geo-Environmental Monitoring, Beijing 100081, China;
3. Center for Hydrogeology and Environmental Geology Survey, CGS, Baoding 071051, China)

Abstract; The land subsidence in Beijing Plain tends to exacerbate, and has become the main geology disaster of
Beijing plain. Based on measured data of groundwater exploitation, groundwater level and land subsidence, this paper
establishes linear regression equations on amount of groundwater mining-subsidence quantity and groundwater level-
subsidence quantity by Excel. The subsidence quantity is forecast based on the regression equations, and the
reliability of predicted values are verified. The established linear regression models are used to forecast land

subsidence, which could provide basis for land subsidence control.

Key words:linear regression; land subsidence; groundwater mining; prediction





