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Characteristics of groundwater pollution in Changping Plain of Beijing
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2. Beijing I nstitute of H ydrogeology and Engineering Geology, Betjing 100095, China)

Abstract: This paper investigated the causes of groundwater pollution in Changping District using the fuzzy cluster analysis,

principal component analysis, and correlation analysis based on groundwater sampling analysis. T he results showed that the

groundwat er quality types can be divided into three categories: natural type, pollution type, and pollut iorr overexploit at ion ty pe;

the major over standard indicat ors are nitrogen, total hardness, T DS, and fluoride with the exceeding rates of 15.79%, 10.53%,

10. 53% ,and 5.26% respectively; the nitrogen pollution includes nitrate, nitrite, and ammonia and is mainly from the input of

pollutants, and the pollution forms of nitrogen are related to the hydrogeological conditions and amount of input contaminants; over

standard total hardness and TDS are caused by the pollution and overex ploitation; and fluoride is from the geological evolution.

Key words: fuzzy clustering; groundw ater; pollution; Changping of Beijing
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Fig. 1  Hydrogeological units and location of monitoring

wells in Changping District

Fig.2 Hydrogeological cross sectional view of A- A
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Tab.1 Rotation matrix of components
- A
VN EE
2 3 4 5

AT 0.968 - 0.007 0.153 - 0.025 0.092
BV 0.948 - 0.176 0.125  0.044 0.156
R B /A  0.925 - 0.089 0.146 - 0.011 0.189
e 7RG EA) 0. 887 0.211 - 0.001 0.099- 0.282
pH i - 0.854 0.264 - 0.010  0.021- 0.156
T 0. 805 0.395 - 0. 129 0.241- 0.118
fim IR # 0.753 -0.133 0.078 - 0.200 0.513
VEh 0.703 0.253 - 0.049 0.417- 0.302
2A -0.014 0.890 - 0.023 - 0.109 0.017
i -0.105 0.705 - 0.098 - 0.001- 0.031
73 0.623 0.674 0.033  0.104- 0.173
7K 0.006 - 0.110 0.932 - 0.145- 0.015
MR £ 0.065 - 0.007 0.912 0.228- 0.089
fi§ R 0.643 - 0.080 0.690 - 0.165- 0.200
fift -0.217 -0.063-0.052  0.786- 0. 141
AN 0.350 0.388 — 0. 189 0.719- 0.053
LR ERTEFL 0.147 - 0.246 0.217 0.689 0.158
BE 0.202 - 0.169- 0.167 - 0.033 0.799
WAL -0.170 0.498 — 0.038 0.021 0.622

Z R 9. 862% .6 621% o 5 T B Bl T %N

82 853% »
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Fig.3 Dynamic clustering diagram of groundwater quality
2.3 MAMOSHLER
HT BT B K KR RN, A iE A
SPSS19. 0 MR AR AH 2643 7 0 2R 28 rp BT FH 11 T K Jot 4
FREEAT A O P 8 5, 43 B K U H8 A5 1) Pearson AH ¢ R L
(£ 2).

2 Pearson
Tab.2 Pearson correlation coefficients of shallow groundwater quality index es
i smE o tos g w T TER g PIEEW
pH {i 1 - 0.796" - 0.819" - 0.919"" - 0.378 - 0.514" - 0.063 0.192 - 0.098 0.283 - 0.564"
S - 0.796" 1 0.954™ 0. 940" 0.218 0.717"  0.178 - 0.034 0.136 - 0.207 0. 856™
TDS - 0.819% 0.954* 1 0. 947" 0.219 0.651™  0.138 - 0.060 0.114 -0.223 0.742~
R - 0.919% 0.940"* 0. 947~ 1 0.340 0.655%  0.171 - 0.118 0.138 - 0.188 0.733~
B -0.378 0.218 0.219 0. 340 1 -0.110 =-0.140 -0.094 -0 009 - 0.101 - 0.079
TiH R £h - 0.514* 0.717* 0.651™ 0.655* - 0.110 1 0.630™ - 0.119 0.707* - 0.225 0.611™
A PR #h - 0.063 0.178 0. 138 0.171 - 0.140 0. 630™ 1 - 0.063 0.770%  0.087 0.114
WA 0.192 - 0.034 -0.060 - 0.118 -0.094 -0.119 - 0.063 1 -0.122 - 0.144 0. 099
K - 0.098 0.136 0.114 0.138 - 0.096 0.707%  0.770% - 0. 122 1 - 0.111 - 0.056
it 0.283 - 0.207 -0.223 - 0.188 - 0.101 - 0.225 0.087 -0.144 - 0.111 1 - 0.043
Iﬁii;gt?u[m 0.564" 0.856" 0.742* 0.733 - 0.079 0.611™ 0.114 0.099 - 0.056 - 0.043 1

* AR 0.05 ACEORM) F AR = 2 75 0.01 ACH( XU b R3EA K.
M2 HRlan, pH {5 SE . T DS Rl A = Il bR

SR B S (p < 0.01), SAYER AR « BB 1~ 3% T 5
ke BB A (p < 0.05); TDS L5 Rl 5 24 8 2 IEAH
K(p< 0.01), B & 5 AW A58 5 B & 1 R0 a5
BIRMEEIEAHK(p< 0.01) .
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Fig.4 Partition of groundwater quality genetic type
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