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Effects of Different Water Stratific‘atiqn on the Vertical Distribution of Nitrogen
in Sedimerit Interstitial Waters:' A_Case Study of the Three Gorges Reservoir

and Xiaowan Reservoir

LIU Jing-si', ZHU Xiao-sheng' , HU Zi-long', ZHANG Si-si’, YANG Zheng-jian'*, JI Dao-bin', LIU De-fu'"
(1. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China; 2. Hubei Key
Laboratory of Ecological Restoration of River-lake and Algal Utilization, School of Civil Engineering, Architecture and Environment,
Hubei University of Technology, Wuhan 430068, China)

Abstract: To determine the reasons for the variation in the vertical distribution of nitrogen in sediment interstitial waters between
different stratified reservoirs, the characteristics of overlying water-interstitial water in Xiangxi Bay, Yangtze River mainstream, and
Xiaowan Reservoir were monitored. The vertical distribution of nitrogen in sediment interstitial waters in these different stratified waters
were then analyzed, and the reasons for the variation in this distribution were assessed. The results showed: (D the p(TN) in the
sediment interstitial waters of the Yangize River mainstream and Xiangxi Bay gradually increased with depth, while that of Xiaowan
Reservoir reached its maximum at 12 ¢cm and the bottom layer presented a “C” distribution. The p(NH," ) in the sediment interstitial
waters of the Yangtze River mainstream and Xiangxi Bay exhibited an increasing trend with depth, while that of Xiaowan Reservoir was
slightly higher in the bottom layer than in the surface layer, although the change with depth was not significant. Overall, the p(NH," )
in the sediment interstitial waters of the Yangtze River mainstream and Xiangxi Bay was higher than that of Xiaowan Reservoir, and the
concentration ranges were as follows; 0.512-8.289 mg-L™", 0.968-9.307 mg-L~", and 0.950-1.450 mg-L~'. The vertical
distribution of the p(NO; ) in the sediment interstitial waters of all three waterbodies were opposite to that of p(NH," ). Moreover, the
p(NO; ) in the sediment interstitial waters of Xiangxi Bay and the Yangtze River mainstream was higher than that of Xiaowan
Reservoir. The concentration ranges were as follows: 0.143-0. 674 mg-L~", 0.107-0.647 mg-L™", and 0.050-0.051 mg-L~".
@) There were also significant differences in the vertical distribution of physical and chemical indices in the three water bodies. There
was no significant change in the vertical distribution of the water temperature in the Yangtze River mainstream and the N value was <
5x107° s7%; hence, the water was well mixed, and the vertical range of the dissolved oxygen content was 6. 180-6. 318 mg-L™"'. The
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water temperature in the upper and middle reaches of Xiangxi Bay decreased vertically, while the water temperature in the lower reach

presented a ladder-like distribution and the N values were all >5 x 107 s

2, thus, the water was in a stable stratified state and the

dissolved oxygen content presented a “C” distribution. There was obvious stratification at the depths of 5-15 m and 54-70 m in Xiaowan

Reservoir. The dissolved oxygen content decreased significantly at higher water temperature gradients, and there was no significant

change along the water depth below 80 m. 3 The main reasons for the variation in the vertical distribution of nitrogen in the sediment

interstitial waters of the three waterbodies were the differences in the overlying water hydrodynamics, dissolved oxygen distribution, and

sediment environment. The p(NH," ) and p(NO; ) were higher in Xiangxi Bay, which may have increased the denitrification rate and

subsequently have helped to remove nitrogen and reduce the nitrogen load in these waters.

Key words : stratified reservoir; sediment-interstitial water; nitrogen; vertical distribution; denitrification
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