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Hydrochemical Characteristics and Evolution Laws of Groundwater
in Typical Oasis of Arid Areas on the West of Helan Mountain

JIANG Ling, LI Pei-cheng, GUO Jian-qging
(School of Environmental Sciences and Engineering, Chang an University, Xi an 710054, Shaanxi China)

Abstract The paper takes the Yaoba oasis of Alxa areaon the west of Helan mountain as the typical study case,

and the groundwater samples are analyzed systemically, then the descriptive statistics, the correlation matrices,

the ratio coefficient of the main ions and the piper diagram are used to gain the better understanding of the spatial
and the temporal variation of the hydrochemistry characteristics and the evolution laws of groundw ater. The
results show that; D H ydrochemical spatial variability of unconfined and confined aquifer is almost not affected by
seasonal variation and the interference of external factors to hydrochemical character of unconfined aquifer is
more obviously than confined aquifer; @The following main hydrochemical processes are inferred to control the
water quality of the groundwater system: the evaporative condensation ion-exchange reactions, and mixing of the
surface water with high salinity; @ There are high TDS contents and complicated hy drochemical types in unconfined
aquifes whose hydrochemical types evolve from HCO; ° SO4 ° CkNa° Mg ° Ca to Cl ° SO4 ° HCOyMg ° Na

Cl ° SO4-Na° Mg. The hydrochemical types of confined aquifer are simple, which mainly are HCO3-Na * Mg °

Ca with low-mineralization.
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1 Fig. 1 Quaternary Pore Water Storage System and the
Sampling Locations of Yaoba Basin
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Tab.1 Statistical Eigenvalue of Hydrochemical Parameters of Unconfined and Confined Aquifer
During the Exploitation Period Op/ (mg ° L™
/% /%
Na' 67.50 540. 00 170. 18 117.26 68. 90 17. 94 124. 98 76.93 16. 01 20. 81
Ca?™ 35.07 148. 69 73.91 34.02 46. 03 25. 89 80. 01 49. 96 17. 84 35.71
MgZJr 29. 16 135.59 79.13 29.72 37.56 523 30. 28 18. 02 2.77 15.35
HCO3 142. 02 262. 65 188. 80 27. 44 14.53 144. 93 643.97 373.01 23. 46 6.29
Cl~ 53.75 919. 11 231.79 196. 95 84.97 3.52 53.03 18. 95 8. 41 44. 39
SO03~ 93. 19 733. 89 240. 10 153. 69 64.01 0.52 97. 11 18.29 4.33 23.65
TDS 429.00 2 237.00 965. 67 486. 27 50. 36 215.01 904. 02 522. 17 180. 67 34. 60
pH 7.05 8.34 7.36 7.69 104. 45 7. 60 8. 61 8.03 8.35 104. 02
2
Tab. 2 Statistics Eigenvalue of Hydrochemical Parameters of Unconfined and Confined Aquifer
During the Non-exploitation Period Op/ (mg ° L™H
/% /%
Na® 66. 12 1261.02 394. 00 323.72 92. 16 15.23 119. 45 77. 65 17.24 22.20
Ca2™ 36. 10 548. 21 187. 61 164. 28 87.57 23. 14 42.11 33.21 4. 65 14. 00
Mg2+ 24.33 625. 54 219. 06 181.95 83. 06 8.98 69. 80 36. 08 6. 57 18.20
HCO3 104. 82 338. 63 225. 47 71.31 31.63 160. 12 629. 52 405. 21 22.08 5.45
Cl 42.54 1 640. 51 668. 29 540. 09 80. 82 8. 08 64.79 24. 19 11. 87 49. 07
S0% 67.21 1393.03 612. 34 388.13 63. 38 0. 00 1.98 0.90 0. 20 22.01
TDS 490.80  4831.80 2363.99 1383.62 58.53 218.98 796. 74 534. 83 181.95 34.02

pH 7.48 8.90 7.72 8. 04 104. 07 6.91 7.79 7.51 7.94 105. 74
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Tab.3 Correlation Matrices of Hydrochemical Parameters of Unconfined Aquifer
During the Exploitation and Non-exploitation Period
Ca®"™ €T HCO; Mg"  Na® pH s0f TDPS  Ca*T ¢ HCO; Mg*  Na© pH S0}~ TDS
CaZ" 1.000 0.739 —0.609 0.674 0.691 —0.702 0.503 0.745 1.000 0.737 —0.400 0.903 0.478 0. 779 0.482 0. 732
CI™ 1.000 —0.438 0.736 0.977 —0.750 0.679  0.950 1.000 —0.103 0.871 0.904 0. 602 0.692 0. 972
HCO3 1.000—0. 318 —0.369 0.468 —0.431 —0.468 1.000—0. 066 —0.142 —0.232 —0.306 —0.160
Mg2™ 1.000 0.726 —0. 847 0.729  0.852 1.000  0.599 0. 745 0.450 0. 821
Na™ 1.000 —0.677 0.730 0.954 1.000 0. 381 0.798 0. 925
pH 1.000 —0.575 —0.770 1. 000 0.487 0. 610
S03% 1.000 0.852 1.000 0. 831
TDS 1.000 1. 000
4
Tab. 4 Correlation Matrices of Hydrochemical Parameters of Confined Aquifer
During the Exploitation and Non-exploitation Period
Ca2t ClI- HCO3; Mg2>™ Na®™ pH SO03 TDS Ca&" CI- HCO3; Mg2t Nat pH S0% TDS
Ca>" 1.0000.005 0.847 0.640 0.534 0.093 0.237 0.929 1.0000.141 0.847 0.694 0.510 0.276 —0.244 0.8%
Cl 1.000 0.331 0.621 0.664 0.138 0101 0.446 1.000 0.285 0.638 0.634 0.5% 0.313 0.475
HCO3 1.000 0.851 0.837 0.416—0.075 0.916 1.000 0.816 0.824 0.443 —0.062 0.968
M g2t 1.000 0.800 0.260 0.047 0.888 1.000 0.746 0.511 —0.146 0.866
Na® 1.000 0.506 0.013 0.901 1.000 0.718 0.271 0.893
pH 1.000 0.331 0.397 1. 000 0.073 0.565
SO07 1.000  0.09%4 1. 000— 0. 017
TDS 1. 000 1. 000
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Fig. 5 Piper Diagram Showing Water Chemistry of
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Fig. 6 Piper Diagram Showing Water Chemistry of

Confined Aquifer During the Non exploitation Period
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