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Distribution and migration characteristics of salinity in ice-water-sediment in Lake Ulansuhai

JIANG Tao, ZHANG Sheng “, ZHAO Shengnan, SHI Xiaohong, SUN Biao, LIU Yu, TIAN Weidong &
DU Dandan
( Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, P.R.China)

Abstract; Salinity is an important substances involved in the material cycle of lakes. Salinity increase in lakes poses a serious threat
to the health of lake ecosystems. Lake Ulansuhai is one of the eight largest freshwater lakes in China, the largest lake in the Yellow
River Basin, and also a typical shallow grassland lake in the cold and arid zone in Inner Mongolia. The lake water usually starts
freezing in the early November and thawing in the end of March or in the early April of the following year. Total dissolved solids
('TDS) and salinity in the lake have been increasing gradually and are at a high level at present. In order to reveal the distribution
and migration characteristics of the TDS and salinity in the ice-water-sediment interface, samples of the ice, water, and sediments
at different depths were collected at seven sampling sites during the ice-sealing period. The concentrations of TDS, Na* and C1~
were analyzed. The distribution coefficient (K) of TDS, Na* and CI~ between the ice and water were analyzed. The diffusion fluxes
of Na* and CI™ between the water-sediment interfaces were estimated. The results showed that the mean K of TDS, Na*, and Cl~
were 0.02, 0.03 and 0.01, respectively. This indicated that the salinity was gradually concentrated in the water body during the
process of ice crystal precipitation. As a result, the salinity would be further transported into sediment due to the concentration gra-
dient between the water-sediment interfaces. The estimated mean diffusion fluxes of Na* and Cl~ between the water-sediment inter-
faces were =229 mg/(m?*+d) and =676 mg/(m?*-d) , respectively. In short, during the lake’s freezing process, the salinity migra-
ted to the liquid phase due to the precipitation of ice crystals. The concentration of salinity in the water body increased gradually
and then migrated into sediment. This would constitute a stress on the lake’s ecological environment.
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Fig.1 Distribution of sampling sites in Lake Ulansuhai
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Tab.1 Distribution coefficient of salinity at ice-water interface in Lake Ulansuhai

TDS Na* cl”
Cy/(mg/L) C,/(mg/L) K Cy/(mg/L) C,/(mg/L) K Cy/(mg/L) C;/(mg/L) K
K12 81.9 2619 0.03 11.4 723 0.02 9.5 1159 0.01
Mi12 47.7 3297 0.01 20.7 748 0.03 11.2 1031 0.01
M14 35.8 2326 0.02 22.6 764 0.03 8.0 1122 0.01
N13 31.2 2228 0.01 18.7 617 0.03 10.5 966 0.01
P9 50.1 2326 0.02 28.9 557 0.05 14.6 910 0.02
P11 38.4 2326 0.02 24.1 580 0.04 11.3 901 0.01
Q8 32.3 2294 0.01 16.7 564 0.03 8.7 1049 0.01
H{E 45.3 2488 0.02 20.4 651 0.03 10.6 1020 0.01
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mg/L. K TDS ¥ B i TUCRY IR i TDS ¥, (8] Bk v TDS ¥k BE S5 B 1578 mg/L, BIK A TDS
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in the water body and the sediment at different

depths of each site in Lake Ulansuhai
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Tab.2 Diffusion flux of Na® and Cl at the water-sediment interface

e REEA AL R de/de g D°/ o "
(x107% em®/s) (x107% em?/s) (mg/(m?-d))

Na*  KI2 5 = 933.48¢70-1%+ 0.785 -36.592  0.613 6.27 3.846 -746
MI2  y = 824.12¢70146+ 0.748  -24.064  0.569 6.27 3.566 -422
M4y = 897.8e7"10" 1.000 -28.730  0.499 6.27 3.130 -388
NI3  y = 673.25¢ 0% 0.617 -8.080  0.506 6.27 3.174 -112
POy = 571.34e 00" 0.695 -4.684  0.436 6.27 2.734 -48
P11y = 577.33e"0%% 0.640  1.086  0.619 6.27 3.881 23
Q8  y = 532.09¢078~ 0.887  7.854  0.466 6.27 2.922 92

ClI” KI2  y = 1389.1¢70%* 0.844 -66.954 0.613 10.1 6.195 -2198
MI2  y = 1099.7¢ 0%« 0.843 -18.914  0.569 10.1 5.744 -534
M4y = 1211.7e7B!* 0.663 -31.746  0.499 10.1 5.042 -690
NI3  y = 989.34e™0% 0.677  -7.914  0.506 10.1 5.113 -177
P9y = 987.6¢ 19" 0.619 -29.430  0.436 10.1 4.405 -448
P11y = 925.22¢700% 0.694 -7.772  0.619 10.1 6.252 -260
Q8  y = 1102.8¢70%% 0.623  -20.292  0.466 10.1 4.708 -385
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Fig.3 Changes of TDS concentration in the overlying water and surface sediments before icing in Lake Ulansuhai
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