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(1-Gollege of Water Consenan(y and Civil Engineering, %m]lang Agncnltural University, Urumqi 830052, Chma 2. Xinjiang Hydrlogy and Water Resources Engmeelmg
Researgh Center Urumqi 830052 LChina; 3. Xinjiang Key Laboratory of Water Gonservancv Engineering Safety and Water Disastef Prevention, Urumqi 830052, China;
4. School of Geography and Planning, Nanning Normal Unigersity, Nanmng 53000-1"' Chma 5. China Water Resources Beifang Investigation Design and Research Co., Ltd.,
Tianjin 300222, China)

Abstract: The geological conditions of the Bortala River basin are complex, and the transformation of surface water and groundwater is frequent. It is great significance to study
the hydrochemical characteristics and transformation relationship of surface water and groundwater for the reasonable development and allocation of water resources in the basin.
Based on 15 surface water samples and 39 groundwater samples collected in April and May 2021, the APCS/MLR model and the combination of stable hydrogen and oxygen
isotopes with hydrochemistry were used in this study to analyze the hydrochemical types and the distribution characteristics of hydrogen and oxygen isotopes, the source
contribution of chemical components, and the transformation relationship between surface water and groundwater. The results showed that the surface water was mainly
HCO, -S5O, -Ca type and HCO, -Ca type, and the groundwater was mainly HCO, +SO, -Ca+Na type, HCO, -Ca type, and HCO, +SO,-Ca type. The contribution rates of the
dissolution-migration-enrichment factor, human activities factor, environment factor, and native geological factor to the chemical components were 28. 8%, 17.7%, 12.0%,
and 6. 5%, respectively. Bortala River water D and '®0 was enriched along the distance, and groundwater D and 0 in the north bank was generally more enriched than
groundwater in the south bank as a whole. Under the control of geological conditions such as geological structure and hydrogeological conditions, the transformation of river
water and groundwater was concentrated in the middle reaches of the Bortala River, which was generally manifested in hoth unconfined groundwater and spring overflow in the
sides of the recharge river water, and the recharge proportion ranged from 1. 0% to 70. 9%.

Key words: surface water; groundwater; hydrochemical characteristics; transformation relationship; Bortala River basin
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pH 7.8~8.7 8.1 7.2~8.1 7.8 7.3~8.0 7.8 8.0~8.6 8.3
TH 55.2~490.1 174.7 85.4 ~1662.0 307.2 97.4 ~291.2 177.0 43.2~108.5 75.8
TDS 96.6 ~1049. 1 310.7 136.9~2735.0  543.9 152.1~751.3 300. 7 236.6 ~441.5 339.1
K* 2.6~6.7 3.4 2.6~20.2 4.2 2.8~3.2 3.0 3.0 3.0
Na* 7.9 ~147.9 33.0 11.0 ~256.0 55.7 5.7~126.6 29.3 32.2~129.8 81.0
Ca®* 17.3 ~116.6 51.5 28.2~518.4 91.3 35.8~92.9 56.1 13.3~38.2 25.7
Mg** 1.0~48.3 11.2 2.0~153.4 19.2 2.0~17.3 8.9 2.4~3.2 2.8
Cl- 2.8~126.2 25.4 5.7~957.2 84.3 7.1~35.5 13.4 14.2 ~63.8 39.0
S03- 6.2 ~452.2 94.8 13.7 ~752.8 166.7 20.3 ~259.6 75.0 47.5~165.7 106. 6
HCO; 70.8 ~241.7 145. 1 98.9 ~332. 1 176.7 116.0 ~291. 8 177.8 79.6 ~142.8 111.1
NH, ND. ~0.5 0.2 ND. ~3.1 0.6 ND. ~0.1 0.1 ND. ~0.1 —
NOy 2.6 ~20.1 9.1 0.6 ~96.5 19.4 2.2~51.1 13.8 4.3~7.6 5.9
NO, ND. ~1.0 0.2 ND. ~0.9 0.2 ND. ~0.5 0.2 0.1 0.1
F- 0.2~1.6 0.6 0.2~1.9 0.6 0.2~1.1 0.5 0.4~1.0 0.7
As ND. ~8.7 4.0 1.4~8.9 3.4 1.3~7.5 3.2 4.0~81.7 42.8
8D -88.78 ~ -69.27 -71.5 -83.98~ -68.46 -75.61 -82.65~ -70.14 -75.13 -80.06 ~ -72.15 -76.10
8"%0 -12.65~-10.23 -11.20 -12.12~-10.01 -11.02 -12.18 ~-10.38 -11.01 -11.12~ -10.67 -0.89
1) P . T HC  EC N pS-em ™! pH JGiE40, As Fpg-L=", 8D F1 80 F%o, Hifx Hmg-L -1 ; ND. Rk
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