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Abstract: The construction of cascade dams had profound impacts on the riverine hydrological cycle and ecological environment. In
this study, vertical measurements of hydrogen (8D) and oxygen (§'%0) isotope were carried out in 4 deep reservoirs (water depth >
150 m) in the lower Jinsha River, named Wudongde Reservoir (WDD) , Baihetan Reservoir ( BHT) , Xiluodu Reservoir (XLD) ,
and Xiangjiaba Reservoir ( XJB) , during the wet season with thermal stratification, to investigate the roles of water sources, strati-
fication dynamics, and meteorology, as indicated by the isotope values. Based on the quantitative analysis of water sources area by
using the MixSIAR model, the results showed that in the dry year (2023) , atmospheric precipitation and ice-melt were the main
water sources of the lower reaches of the Jinsha River, accounting for 89.8% and 10.2% , respectively. The proportions of these two

sources changed in the wet and dry years, as well as the dry and wet seasons in a year. $'*0 and 8D in runoff were typically higher
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during wet seasons compared to dry seasons. The vertical profiles of these values showed complex variability influenced by thermal
stratification, evaporation, groundwater inflow, and tributaries. Thermal stratification impaired vertical exchanges. The 2D numeri-
cal model results indicated that the rapid flow in the middle and lower epilimnion carried the information of the wet period, while
water in the hypolimnion reflected stagnant conditions of the previous months during dry seasons. WDD Reservoir, situated in a dry-
hot valley, experienced significant surface evaporation effects. The average deuterium excess of surface water was low at —26.40%o,
and the average 8" 0 was —11.15%o. The surface evaporation effect was significantly higher than other reservoirs. In addition,
changes in vertical 3D indicated influence from groundwater infiltration in bottom waters near WDD, reservoir tail of BHT, and
XLD. Dam interception increased hydraulic retention time and enhanced evaporation. 3'*0 of WDD, BHT and XJB gradually in-
creased downstream from the reservoir end to the dam front. Cascade reservoirs cumulatively caused surface water 8D to increase
from —115.62%o of upstream to —100.66%o of downstream, while average 8'®0 initially decreased and then raised. WDD had the
highest average 880, with BHT the lowest (—15.36%0) . This study can provide theoretical references for the basin management of
the reservoir regulations.

Keywords : Cascade reservoirs; hydrogen and oxygen isotopes; stratified effect; accumulation effects; stratified hydrodynamics; e-

vaporation enrichment; MixSIAR model
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Fig.1 Distribution of sampling sites in the study area (W, B, XL, XJ represents Wudongde,

Baihetan, Xiluodu and Xiangjiaba in turn, the same below)
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Fig.2 Schematic illustration of vertical profile of sampling sites
(The vertical line with the label 1 indicates the location of the near dam)
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Fig.3 Relationship between 3'*0 and 8D in the study area during wet season ( Data on

atmospheric precipitation during the wet season in the lower reaches of Jinsha River are from literature [28])
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Fig.4 Relationship between 3'°0 and 8D at different areas in the stratified cascade reservoirs in Jinsha River
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Fig.5 Variations of surface water temperature, 3 0O, 3D and d-excess of cascade reservoirs in Jinsha River
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