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Impacts of water level fluctuations on substrate environments of lakeshore zone of the
lakes in the middle and lower reaches of the Yangtze River
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Abstract: The present paper dealt with the impacts of water level fluctuations on the lakeshore substrate environments of the shal-
low lakes in the middle and lower reaches of the Yangtze River. The results showed that substrate environments changed greatly
with the elevation gradients. Moisture contents of substrate decreased as the elevation increased, and pH value changed little,
while contents of organic matter, total nitrogen and total phosphorus in substrate increased at first and then decreased. Also, sub-
strate environments showed clear seasonal dynamics. Analyses showed that the amplitude of water level fluctuations, submergence
depth, and duration of high water level had great impacts on the substrates. The coefficients of variation of substrate parameters
were the largest in the medium amplitude, indicating that the highest heterogeneity of substrate occurred under such a condition.
Substrate nutrients would be lost at an increasing pace with the increase of time and depth submerged during summer. If the dura-
tion of high water level was long, the pH values would be changed greater and the nutrients would be lost faster. Our results offered
a scientific foundation for ecological restoration and management of the lakeshore.
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Fig. 1 Location of the studied lakes
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Fig. 2 Substrate texture triangle
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Fig. 3 Variation of physic-chemical parameters of substrate (annual mean) along the elevation
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Fig. 4 Seasonal dynamics of physic-chemical parameters of substrate in lakeshore of different lakes
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Tab. 1 Spearman correlation coefficients among different parameters of substrate in lakeshore in different seasons
Z&% OM-TN OM-TP TN-TP pH-OM pH-TN pH-TP MC-OM MC-TN MC-TP MC-pH
HZ 0.750**  0.535* 0.244 -0.017 -0.409 0.383 0.211 0.556 " —-0.158 -0.239
HZ= 0.856** 0.194 -0.035 -0.022  -0.215 0.574" 0.388 0.39%4 -0.141 -0.194
2 0.904**  0.033 0.262 -0.272  -0.061 0.421 0.192 0.205 0.217 -0.153
7% 0.791*%  0.498* 0.319 0.244 -0.119 0.368 0.428 0.249 0.182 0. 154
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Fig. 5 Coefficient of variation of substrate parameters along elevation in lakeshore of lakes

with different amplitudes of water level fluctuations
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Fig. 6 Relative changes of OM, TN and TP contents in substrate in lakeshore from September to December
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Tab. 2 Spearman correlation coefficients between parameters of substrate in lakeshore and

submergence time and average submergence depth
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