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Analysis of pollutant compositions and pollution sources of groundwater
in urban area and suburbs of Zhengzhou
LYU Cuimei' , LIU Miaomiao' , LI Huigin' , GU Changkuan® , LI Yang®
(1. School o f Water Conservancy and Environment , Zhengzhou University , Zhengzhou 450001, China;
2. Kai feng Hydrology and Water Resources Survey Bureau ,Kaifeng 475000, China)
Abstract; Clarification of pollutant compositions and pollution sources of groundwater in different areas can provide solid
foundation for formulating specific groundwater resources management system and improving water quality. Because of
significant differences in economic development level and groundwater resources development/utilization pattern, degree of
water pollution and pollution compositions may vary greatly between urban areas and suburbs. Taking Jinshui District and
Gongyi County of Zhengzhou for case study, the status of groundwater pollution in two regions is evaluated by applying
principal component analysis. The results show that nitrate is the dominant pollutant in Gongyi, while sulfate and ammonia
nitrogen are the dominant pollutants in Jinshui, resulting from more discharges from industrial and mining enterprises and
farmlands in Gongyi,and more domestic sewages in Jinshui. In view of the different groundwater pollution statuses and sources
in two regions, specific suggestions on protection and management of the groundwater resources are put forward.
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Tab. 1 Correlation coefficient matrix of water quality indexes in Gongyi

WH  pHX: MEE X, TDSXs MM X: S Xs X MXr FEEXs ZHAXo MR Xo Sk Xo
Xy 1 —0.582 —0.579 —0. 043 —0.729 0.451  —0. 546 0.438 0. 435 —0. 642 0. 562
X> 1 0. 987 0.5 0. 826 —0.109 0.393 0.019 —0.833 0. 653 —0. 812
X3 1 0.5 0. 819 —0.202 0.333 —0. 029 —0.743 0. 687 —0. 719
Xi 1 0 0. 301 0. 002 0.738 —0. 426 —0.274 —0. 346
Xs 1 —0.204 = 0.273 —0. 349 —0. 589 0. 897 —0. 767
Xs 1 —0. 505 0. 828 —0. 062 —0. 546 —0. 305
X7 1 —0.42 —0. 665 0. 328 —0. 336
X3 1 —0.109 —0. 682 —0. 186
Xy 1 —0. 385 0. 846
Xio 1 —0. 441
X 1

xR 2 ®IKEKBHSIREX RBER
Tab. 2 Correlation coefficient matrix of water quality indexes in Jinshui District

WH  pHX: EMEX, TDSX; mEEHEX: AAMXs #HXs #MXe HAXs MR X #Bey X 5w Xo
X1 1 —0.42 —0. 243 —0. 375 —0.026  —0.549 —0.405 —0.558 0.49 0. 377 —0. 325
X 1 0. 95 0.791 0. 834 0. 406 0. 939 0. 656 —0. 801 —0. 566 0. 275
X3 1 0. 869 0.941 0. 439 0. 902 0. 558 —0. 609 —0. 544 0. 282
Xy 1 0. 746 0. 582 0. 764 0. 559 —0. 37 —0. 585 0. 098
X 1 0. 288 0. 803 0. 31 —0.461 —0. 466 0. 345
X5 1 0. 216 0. 677 —0.192 —0. 341 0. 57
X7 1 0. 547 —0. 697 —0.51 0.172
X 1 —0. 639 —0.58 0. 379
Xy 1 0. 594 —0. 196
X0 1 —0.179
Xu 1
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Tab. 3 Eigenvalue and cumulative contribution rate

Wi AKX
FRSY  RRIE(H BRBUSTERER/ Y0 || RRIEME BRI/
1 5. 64 51. 24 6. 34 57.59
2 3. 04 78. 90 1.68 72. 84
3 1. 10 88. 88 1. 09 82.71
4 0.78 95. 99 0.77 89. 69
5 0. 44 100. 00 0.57 94. 89
6 3. 35E-16 100. 00 0.39 98. 41
7 1. 94E-16 100. 00 0.17 99.91
8 9.13E-17 100. 00 0.01 100. 00
9 —2.74E-17 100. 00 3. 20E-16 100. 00
10 —9.80E-17 100. 00 7. 80E-17 100. 00
11 —3.07E-16 100. 00 —1. 28E-16 100. 00
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Tab. 4 ILoad matrix of principal components

T 4K
D H— sy W F o H=F A eslE LN H— Sy %Sy 9= FRS

PR B 3 —0.33 0.15 0. 06 PR B3 —0.211 0. 464 0. 34
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Tab. 5 Integrated evaluation results of water quality
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