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COMPARISON OF USING HYDROGEN AND OXYGEN ISOTOPES IN TRACING
WATER EVAPORATION IN TAIHU LAKE

XIE Cheng-Yu', XIAO Wei"? XU Jing-Zheng®’, ZHU Shan-Xian', HU Yong-Bo', LI Xu-Hui'

(1. Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. Jiangsu Collaborative Innovation Center of Atmospheric Environment and Equipment Technology, Nanjing University of Information
Science and Technology, Nanjing 210044, China; 3. Jiangsu Radio Scientific Institute Co., LTD, Wuxi 214073, China; 4. Department of

Earth System Science, Tsinghua University, Beijing 100084, China)

Abstract Hydrogen and oxygen isotopes are widely used in the studies on the hydrologic cycle. In this study, we
compared the performance of using H*HO and H,'®O compositions to track water evaporation in Taihu Lake and its
tributary rivers, analyzed the spatial pattern and temporal variability and their controlling factors, and investigated the
isotopic enrichment mechanism. Based on the isotopic mass balance model, we simulated the evaporation over the lake and
evaluated the appropriateness of kinetic fractionation factors. The results show that, in space, the hydrogen and oxygen
isotopes of Taihu Lake water and river water are more concentrated in the south, especially in the southeast, but are more
depleted in the northern region, which is controlled mainly by the direction of water flow, because the southeastern part of
the lake experienced longer and stronger evaporation so more isotopes were accumulated there; in the season, lake water
isotope is more depleted in the winter but more abundant in spring and summer. The evaporation of Lake Taihu in 2015
was better estimated using hydrogen isotope as the tracer (880 mm) than oxygen isotope tracer (690 mm) that
underestimated. Traditional studies on lake water evaporation using a kinetic fractionation factor may lead to a significant
underestimation of evaporation, and oxygen stable isotope is more sensitive to determine the kinetic fractionation factor. In
hydrogen stable isotope fractionation, the equilibrium fractionation effect is dominant, so H*HO has less influence on the
parameterization scheme of the kinetic fractionation factor and is more stable in practical application. The results of this
study demonstrate the importance of using appropriate kinetic fractionation factors in stable-isotope hydrology studies.
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