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Uncertainty Analysis of Groundwater Protection and Control Zoning in Beijing Plain
LU Yan, HE Jiang-tao, WANG Jun-jie, LIU Li-ya, ZHANG Xiao-liang

(Beijing Key Laboratory of Water Resources and Environmental Engineering, School of Water Resources and Environment, China
University of Geosciences, Beijing 100083, China)

Abstract: Groundwater pollution prevention mapping has important meaning to groundwater protection, pollution prevention and
effective management. A mapping method was built through combining groundwater pollution risk assessment, groundwater value and
wellhead protection area zoning. To make the method more accurate, two series of uncertainty analysis were performed and discussed.
One was performed by changing the weights of the toxicity, mobility and degradation of pollutants, and the other was by changing the
weights of groundwater pollution risk, groundwater value and wellhead protection area zoning. The results showed that the weights of
groundwater pollution risk, groundwater value and wellhead protection area zoning were more sensitive than the weights of toxicity,
mobility and degradation of pollutants.
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Fig. 1 Frame of groundwater pollution protection and control zoning
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Fig. 2 Groundwater pollution prevention and control

zoning in Beijing Plain
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R4 wgabgL TRAMLEL gy TRBMLIER S pceg,  RCMLER
S02- 7.2603 0.73 7.468 0 3.61 7.2549 0. 66
Yot SR g 2 8.054 4 3.03 7.8529 0.45 7.9358 1.51
COoD 7.9726 1.68 8.089 4 3.17 7.8527 0.15
NO; 8.366 3 1.28 8.5332 3.30 8.297 0.43
V4% S 8.5278 2.86 8.3618 0. 86 8.3973 1.28
R 8. 605 2 2.19 8.574 8 1.83 8.5037 0.98
NH; 9.1583 2.35 9.160 6 2.38 8.9713 0.26
FH i 9.709 1 1.65 9.8115 2.73 9.6103 0.62
%5 (A 9.948 0 2.44 9.7583 0.49 9.9122 2.07
TDS 11.914 6 0.22 12.1723 2.39 12.1723 2.39
=R 12.9499 2.93 12. 664 0. 66 12.7587 1.41
Cl- 12.941 1 0.41 13.1842 2.30 13.184 3 2.30
ZNE 13.5029 3.01 13.273 5 1.26 13.202 6 0.72
Fe 14. 682 0 1. 64 14. 6817 1.64 14.693 5 1.72
FALE (L) 15.159 8 2.68 15.0370 1.84 14. 8358 0.48
MTBE 15.398 7 3.18 15. 066 7 0.95 15.0549 0. 87
Ak 15.6354 3.13 15.291 6 0. 86 15.3153 1.01
TR 15.794 7 3.45 15.3627 0.62 15.410 0.93
Mn 16. 894 2 2.07 16.776 7 1.36 16.8122 1.57
X = 960 R (A W) 17.1375 3.50 16.6172 0.36 16.7475 1.14
ES 17.294 5 3.30 16. 859 8 0.71 16.907 2 0.99
Cro+ 17.763 5 2.27 17.569 7 1.16 17.6407 1.57
4 18.4802 3.54 17.8719 0.13 18.084 9 1.33
FIF[a]th 18.5599 3.68 17.913 3 0.07 18.126 4 1.26
Py S Ak 18.557 7 3.22 18.084 8 0.59 18.1913 1.18
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Table 2 Grid number and its change rate at all levels of groundwater pollution and control zoning

T H — R4 X H B X — A X R X
NS 2345 2193 1915 529

TEA 2345(0) 2193(0) 1915(0) 529(0)
HEB 2377(1.36% ) 2188(0.23% ) 1860(2.87% ) 557(5.29% )
HEC 2377(1.36% ) 2188(0.23% ) 1860(2.87% ) 557(5.29% )
FEE 1789(23.8% ) 2746(25.2% ) 1880(1.83% ) 567(7.18% )
HEF 1789(23.8%) 2746(25.2% ) 1906(0.47% ) 541(2.27% )
HEG 2345(0) 2190(0. 14% ) 1880(1.83% ) 567(7.18% )
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Fig. 3 Hazard classification of pollution sources in the original and A, B, C scheme
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