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Abstract: In order to evaluate the quantitative relationship between salinity and fluoride concentration and their control factors in
Lake Ulungur in Xinjiang, China, this study develops a model for predicting stable state and dynamic water salinity based on water
mass balance and solute balance. The input parameters are rainfall, evaporation, river recharge, groundwater recharge, groundwa-
ter outflow, and their associated salinity. The concentration of fluoride can also be modeled following the same approach, which
provides another constraint on input parameters. The results show that the groundwater outflow significantly affects the salinity and
fluoride concentration in lake water, with increasing outflow leading to lower salinity and fluoride concentration in Lake Ulungur.
The rise of lake water level leads to increased outflow of groundwater in Lake Ulungur between 2010 and 2020, and the salinity and
fluoride concentration in lake water decreased slowly. Our model predicts that the salinity of the Lake Ulungur in the new stable
state is 1.68 g/L, and the concentration of fluoride is 1.70 mg/L, but it will take roughly 50 years to reach the new stable state giv-
en that the outflow rate remains constant.
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Fig.2 Location of Lake Ulungur in Xinjiang of China and sampling locations within the lake
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Tab.1 The input and output water volume between 2004 and 2020 and the associated concentrations
of total dissolved solid and fluoride for Lake Ulungur
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i by KL/ B KOK R R T £/ ERBUK/ TR, S/
(¢ m*) m (f¢. m*/a) (f¢. m*/a) (f¢. m*/a) (mg/L) (¢/L)
2004 90.80 481.60 — — — — —
2005 91.31 481.60 — — — — —
2006 91.80 481.70 — — — — —
2007 93.57 481.90 — — — 3.56 2.35
2008 94.59 482.00 — — — 3.26 2.29
2009 96.38 482.30 — — — 2.85 2.39
2010 104.18 483.20 2.70 2.00 8.90 2.51 2.55
2011 104.55 483.20 3.77 2.00 8.90 2.57 2.32
2012 105.83 483.30 7.74 2.00 8.95 2.50 2.37
2013 102.02 483.00 2.70 2.00 8.77 2.48 2.39
2014 103.69 483.10 8.00 2.00 8.84 3.60 2.27
2015 105.28 483.24 8.00 2.00 8.94 3.34 2.31
2016 102.75 483.00 2.35 2.00 8.77 3.76 2.44
2017 105.03 483.24 2.69 2.00 8.94 2.55 2.28
2018 — — — — — 2.27 2.22
2019 - - - — — 2.15 2.27
2020 — — — — — 2.39 2.25
SEHE — — 4.74 2.00 8.88 — —
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Fig.3 The relationship between calculated groundwater input and output fluxes and the assumed
concentration of total dissolved solid (a) and the assumed concentration of fluoride (b)

in the inflow groundwater for Lake Ulungur
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