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Fig.1 The locations of the studied reservoirs and water sample collecting sites (Modified after ref. [40])
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Fig.2 Changes of ¢ and EC profiles in Pingzhai reservoir(a,b), Puding reservoir(c,d) and Hongfenghu reservoir(e,f) in January and August
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Table 1 Characteristics of 60 6D .d-excess.¢.EC in Hongfenghu reservoir, Puding reservoir and Pingzhai reservoir
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Fig.3 The 60 changes of atmospheric precipitation in different reservoirs and Puding County in different months
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Investigating River-reservoir Mixing Processes Using
Hydrogen and Oxygen Stable Isotopes

MA Song1’2’3, WEI Yu*, HAN Cuihongs, SUN Hailongz, BAO Qiané,
LI Dong™’, ZHAO Min’, YAN Hao"*

(1.Guizhou Academy of Testing and Analysis, Guiyang 550014, China; 2. China State Key Laboratory of Environmental Geochemistry,
Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China; 4. School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023, China; 5. College of construction
Engineering, Jilin University, Changchun 130021, China; 6. Key Laboratory of Land Resources Evaluation and Monitoring in Southwest,
Ministry of Education, Sichuan Normal University, Chengdu 610068, China)

Abstract: Investigating the impact of river dams on the water cycle in karst regions, stable isotope compositions of hydrogen and oxygen
(6D, 0"%0) were employed to elucidate the river-reservoir water mixing dynamics. Water samples from rivers and reservoir profiles were
collected five times between March 2018 and January 2019 from three karst reservoirs with varying hydrodynamic conditions. Significant
spatial and temporal variations in stable hydrogen and oxygen isotope compositions within the study area were found. 5D and 6'°0 values
of river water are controlled by upstream reservoir trapping and discharge and precipitation. The water in reservoirs was enriched in heavy
isotopes in June and depleted in October. Seasonal variations in 6D and 50 in reservoirs were mainly controlled by riverine input and the
residence time, and affected by evaporation. Stratification within the reservoir limited the exchange between surface and bottom water,
leading to the observed 0D and 6'%0 variations in the water columns. Discrepancies in 60 between the Sancha River Basin and the
Maotiao River Basin primarily stemmed from different water vapors from east to west. Differences in stable hydrogen and oxygen isotope
compositions between river and reservoir waters could be used to trace the river-reservoir mixing processes. Due to the seasonal variations
in water temperature, mixing occurred at the depth of approximately 20 m in the Puding Reservoir, whereas it was around 10 m in the
Pingzhai Reservoir. Similarly, in the Hongfenghu Reservoir, the river water flowed at the depth of 10 m towards the dam, with interlayer
flow contributing to the influx of external substances. These processes have impacted the spatial patterns of suspended particulate
sedimentation fluxes, C/N ratios, 6" Cpoc values, and endogenous and exogenous compositions, implying the river-reservoir mixing
processes is important for nutrient migration and biogeochemical transformations within reservoir waters.

Keywords: karst reservoir; cascade reservoirs; hydrogen and oxygen isotopes; mixing process



