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Zoning and prevention suggestions for land subsidence susceptibility in

Xian County, Hebei Province
DONG Jiagiang , LI Wei, SHI Ting
(No.4 Geological Brigade of Hebei Geology and Mineral Exploration Bureau, Cangzhou Hebei 061000, China)

Abstract: At present, land subsidence is a geological disaster with significant harm, which seriously affects the
coordinated development of regional construction planning, economy, environment, and society, and poses a
significant threat to urban development and human life and property safety. Xian County is located in the western part of
Cangzhou City, Hebei Province, and is an area with severe land subsidence, which is one of the key flood storage and
detention areas in China. Therefore, it is of great significance to classify the prone areas of land subsidence in Xian
County and adopt precise prevention and control measures. In this paper, six impact factors namely deep groundwater
level, shallow groundwater level, Quaternary thickness, cumulative settlement, settlement rate, and road network
density are selected, and each township in the evaluation area is taken as the evaluation unit, the weight of land
subsidence influencing factors is determined by the gray correlation method, and the superposition analysis is carried out
by the spatial analysis function of ArcGIS to partition the land subsidence susceptibility in Xian County in order to
provide suggestions and basis for the scientific prevention and control of land subsidence.
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Fig.1 Accumulated land subsidence
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Fig.2 Rate of land subsidence
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Table 1 Impact factors and assignments of land subsidence
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Table 2 Land subsidence disaster score data Table 4 Absolute difference sequence
PR BT X, X, X, X, X, X; VAT Ao Ap Ay An A
(S 1 4 1 1 3 2 S 0.66502  0.19749 0.18167 0.76393  0.30239
B 7 2L 1 4 3 2 4 1 P i 0.66502  1.01567 0.25736 1.22546 0.15915
IR A 3 4 1 2 2 2 IR A 0.57635  1.04389 0.98402 0.93899  0.93899
itk S 4 4 3 2 2 4 [k 1.19704  0.84639 1.60471 1.55968 0.63660
Th%s 2 3 1 2 1 2 FHZS 027709 0.42320 0.36333  0.77984  0.31830
M 1 1 1 2 1 3 e 0.29926  0.19749  0.25736 0.15915 0.76393
REZ 1 1 1 2 2 2 HMES 0.29926  0.19749 0.25736  0.30239  0.30239
[REEZ 1 4 1 1 4 2 I & 0.66502  0.60658 0.18167 1.22546 0.30239
LR 1 2 1 4 2 1 R 0.02217  0.19749 1.13541 0.30239 0.15915
A7 Mg % 2 3 1 2 2 2 AFEES 0.27709  0.42320 0.36333 0.31830 0.31830
e 1 1 4 1 4 2 3 e 0.66502  0.19749 1.13541 0.30239 0.76393
BN g 2 4 2 2 3 2 B % 0.04433  0.01411 0.36333 0.14324 0.31830
TR 1 2 1 3 1 2 TR 0.02217  0.19749  0.69638 0.15915 0.30239
I L 2 3 3 3 1 3 WA 0.34360  1.01567  0.69638  0.15915  0.76393
£%k% 1 2 1 3 2 1 23k % 0.02217  0.19749  0.69638 0.30239 0.15915
sk g 2 4 1 3 2 4 Mk 0.04433  0.42320  0.07569 0.31830  0.60477
Pk & 3 3 1 2 2 1 g &7 0.89778  1.04389 0.98402 0.93899  1.40053
INEE S 1 4 1 1 3 2 NFEES 0.66502  0.19749  0.18167  0.76393  0.30239
*3 BMELENLEE x5 XJ X, KBERH
Table 3 Assignment of dimensionless data table Table 5 X to X, correlation coefficient

WM X, X, X, X, X, X; PN T &l o2 o o o5
(IS 0.62069 1.28571 0.81818 0.43902 1.38462 0.92308 LS 0.55641 0.81659 0.82972 0.52127  0.73905
FAFfE  0.62069 1.28571 1.63636 0.87805 1.84615 0.46154 i e 0.55641  0.44909 0.77045 0.40263  0.84915
IR 1.86207 1.28571 0.81818 0.87805 0.92308 0.92308 Sk 0.59219  0.44223 0.45705 0.46887 0.46887
Fibkg 248276 1.28571 1.63636 0.87805 0.92308 1.84615 Rtk % 0.40835 0.49520 0.33919  0.34566  0.56740
+HHS 1.24138 0.96429 0.81818 0.87805 0.46154 0.92308 +H%S 0.75637  0.66620 0.70041 0.51603  0.72856
i 0.62069 0.32143 0.81818 0.87805 0.46154 1.38462 i 0.74115 0.81659 0.77045 0.84915 0.52127
FE%  0.62069 0.32143 0.81818 0.87805 0.92308 0.92308 [ 0.74115 0.81659 0.77045 0.73905  0.73905
i i & 0.62069 1.28571 1.22727 0.43902 1.84615 0.92308 I3 % 0.55641 0.57949 0.82972 0.40263  0.73905
BRI 0.62069 0.64286 0.81818 1.75610 0.92308 0.46154 A 0.99022  0.81659 0.42134 0.73905 0.84915
AFHEHS  1.24138 0.96429 0.81818 0.87805 0.92308 0.92308 AFEEIES  0.75637  0.66620 0.70041 0.72856  0.72856
FRIEFE  0.62069 1.28571 0.81818 1.75610 0.92308 1.38462 e 1 0.55641 0.81659 0.42134 0.73905 0.52127
Bkt 1.24138 1.28571 1.22727 0.87805 1.38462 0.92308 Btk & 0.96430  1.00000 0.70041 0.86344 0.72856
AR 0.62069 0.64286 0.81818 1.31707 0.46154 0.92308 AR 0.99022  0.81659 0.54477 0.84915  0.73905
IR 0.62069 0.96429 1.63636 1.31707 0.46154 1.38462 MR 0.71248  0.44909  0.54477  0.84915  0.52127
£23:%  0.62069 0.64286 0.81818 1.31707 0.92308 0.46154 2%k 7 0.99022  0.81659 0.54477 0.73905 0.84915
BTk % 1.24138 1.28571 0.81818 1.31707 0.92308 1.84615 mk & 0.96430  0.66620 0.92986 0.72856  0.58023
PiBkS  1.86207 0.96429 0.81818 0.87805 0.92308 0.46154 [Lp7E7 0.48023  0.44223 0.45705 0.46887 0.37063
NFES 0.62069 1.28571 0.81818 0.43902 1.38462 0.92308 NEES 0.55641 0.81659 0.82972 0.52127  0.73905
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Table 6 The correlation between X; and X,

LI ESTH To1 Toz To3 Tos Tos

KHCREE  0.71498 0.68826 0.64233 0.63730 0.66552

1.00000 0.71498 0.68826 0.64233 0.63730 0.66552
0.67418 1.00000 0.70208 0.61702 0.71988 0.66269
0.62932  0.68941 1.00000 0.66151 0.70943 0.69836
0.65590 0.68087 0.73072 1.0000  0.67476 0.73509
0.62043 0.74261 0.74264 0.64406 1.00000 0.62799
0.62526  0.67079 0.71441 0.68344 0.60652 1.00000
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Table 7 Influence factor weight
Al
X X, X, X, X X5

M

EE 0.16554 0.16659 0.16705 0.17045 0.16666 0.16372
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Fig.5 Zoning map of land subsidence susceptibility
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