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Hydrochemlcal and Isotoplc Evrderice"for Groundwater Conve’rsmn of Surface Water
in Alplne Arid/ Areas: A Case Study of ‘the Datong Rlve'r Basin| ; '

YLBing'*; LIU Jing- tao , LU Xiao-li** , HE We} ZHU lelngl *, ZHANG Yu-xi' YANG Mmg Jnan'
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Abstract; Global warming and regional extreme climates will lead to unbalanced rainfall, melting glaciers, and permafrost degradation in alpine and arid mountain plains,

o

thereby changing the regional hydrological cycle. The relationship between surface water and groundwater conversion is one of the important scientific issues of hydrological
cycle climate response in alpine arid areas. Taking the Datong River Basin at the southern foot of the Qilian Mountains as the study area, based on 119 sets of basic
hydrochemical parameters and deuterium-oxygen isotope data, using multivariate statistical analysis and isotopic techniques, the hydrochemical characteristics of surface water
and groundwater in the basin and their mutual transformation process were studied. The results showed that the surface water was HCO,-Mg+ Ca type, which was mainly
controlled by rock weathering, whereas the groundwater was HCO, -Mg- Ca type and C1-SO, -Na type, which was controlled by rock weathering and evaporation concentration.
There was a small amount of calcium and magnesium feldspar dissolved in the upstream groundwater, and the chemical components of the midstream groundwater were mainly
the weathering and dissolution of carbonate rocks. The contribution rates of weathering filtration, anthropogenic activities, native sedimentary environment, alternating
adsorption of cations, and other factors to the chemical components of surface water and groundwater in the study area were 39. 1%, 15.0%, 12.6%, 13.8%, and 19.5%,
respectively. The deuterium and oxygen isotope contents of Datong River water showed a trend of enrichment to depletion along the groundwater flow direction. The 6D and
8"%0 isotope test results showed that the deuterium and oxygen isotope content in the Datong River along the groundwater flow showed a trend of enrichment to depletion. The
upper and middle reaches of the Datong River were mainly recharged by atmospheric precipitation, whereas the lower reaches were affected hy geological structure and
influenced by hydrogeological conditions, which was mainly due to diving and spring water overflow to supply river water, as the discharge area of groundwater.

Key words: surface water; groundwater; hydrochemical characteristics; oxygen and hydrogen isotopes; transformation relationship; Datong River Basin
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Table 1  Characteristics of surface water and groundwater hydrochemical indicators
K
b KN =2m) R (N=62) RK(N=5)
1 ] ¥H 11 HfH 1 ¥{E

EC 302.0 ~599.0 442.9 181.0 ~8 180.0 1080. 1 342.0~4070.0 852. 1

pH 8.0~8.7 8.5 5.6~8.4 7.5 6.0~8.2 7.6

TH 143.8 ~283.7 219.7 193.7 ~1821.0 392.2 197.0 ~3 068. 0 553.1
TDS 172.0 ~355.0 279.6 216.0 ~6180.0 638.5 181.3 ~1665.0 413.7

K* 1.24 ~2.54 1.8 0.9 ~26.8 4.2 0.9~8.8 2.6
Na* 8.4~34.6 13.8 4.2~1394.0 75.6 4.4 ~390. 1 38.1
Ca®* 39.7 ~61.6 55.8 36.8 ~285.4 88.6 35.7~324.3 88.4
Mg?* 9.8~34.5 19.5 11.5~268.8 41.5 14.4 ~207.7 46.8
Cl- 5.6~12.3 8.5 2.1~896.3 60.9 2.1~360.6 28.9
S0,2- 21.3~89.3 64.5 14.2 ~2980.0 163.8 6.1~1470.0 144.5
HCO5 151.0 ~257.3 202.2 143.8 ~688. 6 330.8 180.6 ~961. 1 331.8
NO; 0.4~4.4 0.9 ND. ~26.1 8.4 0.3~52.9 5.4

F- 0.1~0.2 0.1 0.1~3.0 0.4 0.1~0.4 0.2
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Fig. 3  Distribution characteristics of TDS and EC values of surface water and groundwater in different regions
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