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Prolecpon and Utilization, Hohhot 010018 China; 3. Collaborative fnnovation Center for Integrated Management of Water Resources and Water Environment in Inner Mongolia
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Abstract; The Yellow Riverin Inner Mongolia was selected as the sludy area in this study. In July (wet season) and October (dry season) of 2021, the acquisition of
seasonal rivers, the Yellow River tributaries and precipitation, the Yellow River, Wuliangsuhai, Lake Hasuhai, Lake Daihai, an irrigation canal system, and underground
water and sea water samples were collected to test the water chemical composition and hydrogen and oxygen isotopic values of different water types. Using the Piper triplot,
Gibbs plot, ion ratio, and MixSIAR model methods, the evolution of water chemistry in the Mongolian section of the Yellow River Basin was analyzed, and the transformation
relationship between precipitation, surface water, and groundwater was revealed. The results showed that both groundwater and surface water in the study area were slightly
alkaline; the dominant anion in water was Cl ™, and the dominant cation was Na . The main hydrochemical types of surface water were Cl+SO,-Na-Mg and SO, +HCO, -
Na-Mg, whereas those of groundwater were Cl-S0, -Na+Mg and SO, -HCO, -Na-Ca. Groundwater Ca®* and Mg®* were primarily derived from the dissolution of silicate and
evaporite, and surface water Ca®* and Mg”* were primarily derived from carbonate karst dissolution and carbonate and sulfuric acid in water participating in the dissolution
process of carbonate and sulfide minerals. Na* and Cl~ in different water bodies were all affected by anthropogenic pollution sources. Owing to the seasonal effect, 6D and
8"%0 of surface water and groundwater were higher in the wet season than in the dry season. The results showed that surface water was affected by evaporative fractionation after
receiving precipitation recharge, and the groundwater recharge sources were complex. The MixSIAR model revealed that surface water was the main recharge source of
groundwater, accounting for 52. 4%-62. 2% of the total recharge, and atmospheric precipitation was the main recharge source of surface water, accounting for 85. 4%-97. 1%
of the total recharge.

Key words: Yellow River Basin; hydrochemical characteristic; hydrogen and oxygen isotopes; MixSIAR model; groundwater
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Table 1 ~ Statistical characteristics of chemical ions and isotopes in water in two periods of abundance and drought in the study area
p/mg-1,"! D 880 d-excess

H
Na®  K*  Mg' Ca* F- - 803~ NOo;  HCO; TS " /% /% /%

i ] HH TiH

FHIE 135.55 458 36.19  24.23  0.90 278.13 27574 13.46  195.79 521.14 7.34 -66.8 -9.4 8.6
ST WA 476.94  8.69 103.73 39.25 1.59 1188.78 643.36 33.87 230.62 131500 7.81 -54.1 -7.1 13.1
a F/AME  69.95 2.84  6.06 14.21 0.36 100.36 157.31 4.23  169.90 335.00 6.99 -71.8-10.1 2.4
PR 104.71 151 21.47 7.20 0.51 275.35 117.09 7.01 17.51 247.41 0.37 4.7 0.8 3.0
FHIE 9160 8.17 26.19 2592 1.47  257.82 289.18 3593  266.09 608.49 7.53 -58.7 -8.7 11.0
YHiE%E RO 449.27 34.27  50.92  64.48  4.74 2846.37 1861.49 127.68 1094.83 5110.00 8.04 -29.5 -2.2 20.3
TR B/ME 16,67 2.24 8.79 1.57  0.53 21,12 29.81 0.30 71.90  174.30 7.02 -71.8-11.3 -12.0
FrfE2E 9700 7.00  9.90 16.80 0.84  565.32 364.96 34.33 198.81 981.67 0.30 9.1 L9 7.6
FHIE 864.04 17.16 176.99  19.90 0.88 2171.54 1122.36 6.45  453.47 2304.67 7.69 -38.4 -5.7 6.8
B WAM 104108 21.13 218.91 41.69 1.84 2955.35 1410.14 8.64 490.68 2870.00 7.84 -30.9 -3.2 17.9
F/ME  650.42 14.38  141.11 1.67 0.08 1586.83 883.87 3.63  395.61 1804.00 7.59 -52.1 -8.7 -5.2
FrEZE 161.57  2.88 32,05 16.53 0.73  576.16 217.66 2.09 41.47 437.59 0.11 9.7 2.3 9.5

FHE 161.63  7.67 46.11  19.15 1.76  322.55 332.02 3.98  246.87 577.00 7.68 -37.2 -4.7 0.7

2021 4E7 H — BAf 166.24  8.34 4757 2158 1.99 336.88 339.14  6.14 26374 599.00 7.82 -33.7 -4.0 7.8
(FAED T BME 15752 729 4445 1703 106 31251 32543 175 239.21 56100 7.47 ~44.5 -5.7.=5.5

R 34 035 09 159 0.32 7.31 497 164 8,98 IL78 0.15 3606, 56
THME 746,58 3421 32093 L1l 6.85 16193.03 646.71 983 1191143 11858 7.58 —1.37%F 7 -14.6
FRM 983.33 36.82 366.06  2.09  7.38 16887.24 706.44  17,09-K228,54 | 11900 7.62 0.0 2.0 -11.1

i BN 58.05 30.06 13239 0.0307 5.12 1376486 556.45  L31 1153710 11750 7.51 -3.5/ 13<185
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