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Hydrochemical Characteristies and- Control Factors of Groundwater in the Northwest
Salt Lake Basin s ~‘r ﬂd PRI e’
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(1. Coﬂege of Wdter gdnservdncv and Civil Enginegring, fitiet Mongohd ,KngLulturdl University, Hohhot 010018 China; 2, Autonomous Region Colldbordtl\e Innovathn
Center for Integrated Managemem of Water Resources and Waler Emlronment in the, Inner Mongolia Reathes o the Yellow ler Hohhot 010018, Chlna) 7 ‘

Abstract; Taklng the Tugehgdo]e sub-basin of the Jilantai $dl Ldke Basin/m Inner Mongolia as the typical studv area, the groundwater samples of 22 points were collecled

and thigir maip characeristic mdexes were tested during the wet season and the dry season separately in 2021." Mathematical statistics ,<iper triangular diagrams, a Gibbs plot,

fonic relations, and faglor analysis were used to anal yze and:discuss-the h}'(hnchergwéf(haraclenstlm and formation mechanism of groundwater in different periods. Based on
the evaluation of the gloundwdter quality using the water quality index( WQT) “method, the potential risks of groundwater Cr®* and F~ were evaluated using the health risk
evaluation miodel. The results showed that the groundwater was overall weakly alkaline; the dominant anions and cations during the different periods were C1 = and Na* , and
the water"chemisiry type was mainly C1~-Na * ; the groundwater quality was generally good, and the difference in water quality between the wet season and the dry season was
not significant; adults and children had higher carcinogenic health risks in the dry season than that in the wet season, and the health risks of children were significantly higher
than those in adults. The maximum carcinogenic health risk of drinking water exposure to Cr** in adults and children was higher than the maximum acceptable risk level(5 x
1077). The chemical evolution of groundwater was mainly affected by evaporative concentration, evaporative salt rock dissolution, and cation exchange, and the main control
factors were evaporalive concentration( contribution rate of 54.19% ) , native geological environment factors ( contribution rate of 12.99% ), and carbonate rock dissolution
( contribution rate of 11.66% ). The study results have significance to some degree to the sustainable exploitation and utilization of groundwater resources and environmental
protection of the salt lake basin.

Key words: hydrochemistry; control factors; water quality index; human health risks; Jilantai Salt Lake Basin
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Fig. 1 Location of the study area and the distribution of sampling sites
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Table 3 Statistics of groundwater chemical parameters

X - e A
T A - > 5 — = e = — 5
K* Na* Ca’*  Mg** F cl S0 NO; HCO; TDS pH Cr%*
BRME 16.33  1235.53  81.98  70.56  1.09  2206.66 176.94 4.93 250.17 4378  8.83 0.052
B/AME 1.88 69.31 14.10  7.10  0.10 61.50 28.48 0.10 112.71 288  7.80 0.001
FAM P 6.27  378.35 47.07 24.93  0.60 572.28 101.05 1.67 173.94 1630  8.38 0.010
FrifEZE 3.00  356.74 23.43  18.11  0.30 620.89 38.80 1.24 32,53 1125  0.37 0.016
ARRR 0.48 0.94 0.50 0.73  0.50 1.0§  0.38 0.75 0.19 0.69  0.04 1.64
B 18.64  1214.53 125.98 104.84  1.18 2184.48 207.94 6.34 265.76 4580  8.53 0.069
B/ME 2.25 95.77 12.10  9.38  0.16 98.70  42.48 0.16 143.56 312 7.56 0.002
Wik FIHME 6.82 400.05 58.98  35.14  0.69 611.21 126.80 1.95 196.21 1958  8.12 0.012
PrifEZE 3.39 355.51  30.97 27.06  0.29 625.42  51.29 1.51  29.46 1258  0.30 0.019
WERRE 0.50 0.89 0.53 0.77 0.43 1.2 0.40 0.77 0.15 0.64  0.04 1.67
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