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Hydrochemical characteristics and formation mechanism of groundwater in Hohhot basin
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Abstract: On the basis of hydrogeological investigation and sample collection, we used descriptive statistics, ionic ratios, Piper
trilinear diagram, Gibbs diagram, and Schoeller figures to systematically study the groundwater in Hohhot basin. T he results
showed: (1) T he chemical com ponents of groundwater are obviously controlled by the topographic and geomorphic factors and
groundwater occurrence conditions. T he unconfined and confined w ater in alluviak proluvial plain are mainly affected by weathe
ring dissolution of carbonate and sulphate, and they are mainly the HCOs+ Ca* Mg type. In the center of alluviat lacustrine
plain, evaporation and ioir exchange reactions become the main control processes for hydrochemical components. (2) From the
edges to the center of alluviat lacustrine plain, t he hydrochemical types evolve rapidly. The cations evolve from the Ca* Mg* Na
type to the Mg Na and Na* Mg types,and end up with Na* as the only dominant type. The anions evolve from the HCO; *
Cl type, Cl* HCO; type, Cl* SOy type,to Cl type in the end. ( 3) Near the surface water system and irrigation areas, the mixing
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effect has obviously changed the chemical composition of groundwater. In addition, the influence of human activities cannot be

ignored. Around densely populated areas and major agricultural regions, there is higlr nitrogen groundw ater, which even caused

the formation of Cl* NO; type groundw ater.
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Fig. 1 Location of the sampling points in the study area
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Fig.2 Hydrogeological cross section of transect N- Nc in the study area, as indicated in Fig. 1
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1 ( :mg/L, pH )
Tab.1 Statistics of hydrochemical parameters of groundwater (unit: mg /L, ex cept for pH)
7rIX g S E TDS pH Ca? Mg? K* Na* cl- S0,>  HCO4-
Min 176.70  262.40  6.50 6.43 15.34 0.62 6. 87 5.23 10.95  206.30
Ll i B Max 937.10 1100.00  8.64  239.70  82.17 4.08 72.83  47.04  122.90 1028.00
— 45
G Mean — 291.56  409.71  7.39 71.46  26.00 1.96 29.45 19.91  50.01  305.50
AR
JE I K Std. 146.85 179.92  0.66 41.17 13.22 1.01 15.40  11.66  28.61  160.98
$féﬁ C.(%) 50.37 43.91 8.95 57.61  50.86  51.57  52.30  58.54  57.21 52.70
LAREWIN
Sk Min 135.40  256.80  6.55 23.63 18.52 1. 66 38.27 5.25 20.88  213.00
ST AT Max ¥5.20 354500  8.37 148.90 178.30  4.61  985.30 709.00 711.00  968.20
& HhiE Mean  432.50 123553  7.31 54.74  71.82 2.76  266.65 224.84 222.51  398.81
K Std. 276.95 1041.35  0.58 37.46  55.40 1.02  298.55 242.99 229.24  234.88
C.(%) 64.03 84.28 7.93 68.43  77.14  36.98 111.96 108.08 103.02  58.90
Min 218.80  267.50  6.50 28.10  15.05 0.95 9.02 8.75 9.00 222.70
MAESRLY Max 796.60 126500  8.68 191.70  99.85 9.35 173.20  145.70  527.30  651.50
it F0
iﬁiﬁ Mean  337.48  484.53 7.4l 80.22  33.28 2.70 44. 61 35.28  70.70  346.53
/N
JE I K Std. 135.64  231.80  0.71 33.07 17.77 1.43 41.24  32.36  86.13  103.76
C.(%) 40.19 47.84 9.61 41.22  53.39  52.97  92.44  91.73  121.83  29.94
Min 95.25  283.60  6.70 7.73 17.03 0. 61 15. 41 9. 10 0. 00 189. 30
EHIED IR Max 1600.00 7 610.00 8.07  270.60 310.60  40.46 2008.00 2013.00 1 396.00 2 358.00
W 2 YT
ek g Mean  610.34 2140.01  7.24 60.55 111.49  7.00  577.12 525.26 332.58  793.33
& i
1= K Std. 393.42  1693.58  0.50 56.68  75.00 7.56  573.72  522.74 405.08  422.52
C,(%) 64.46 79.14 6. 87 93.61  67.27 108.05  99.41  99.52  121.80  53.26
Min 164.50 247.70  6.50 14.93 13.37 1.58 11. 49 4.47 12.07  190.00
Max 377.60  773.40  8.81 80.84  82.62  15.48 156.60 126.50 137.20  650.50
7 EK Mean  249.05 350.13  7.78 61.15  23.39 2.89 20.15  20.70  36.53  283.19
Std. 57.62  110.81  0.35 16.23 12.82 2.56 30.95  27.69  23.78 81.39
C(%) 23.14 31.65 4.56 26.55  54.79  88.69  106.17 133.77  65.11 28.74

W Min AiRAME, Max AiRAAE, Mean 3 FEE, Std. AbrilEZE, C, AR R

3 piper

Fig. 3 Piper diagram of major ions of groundwater in the study area
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Fig.4 Ratio diagrams of the selected ions of water samples in the study area
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Fig.5 [Ca? + Mg -S0,>-HCO3 |versus[ Na*-Cl]of

unconfined water in alluviat lacustrine plain

6 Gibbs
Fig. 6 Gibbs diagram of unconfined water in the study area
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Fig. 7 Schoeller figures of groundwater samples at representative sections
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