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Variation characteristics of total phosphorus in different periods in the Three Gorges Reservoir after its impoundment. ZHAI
Wan-ying'", ZHAN Ruo-yun?, ZHUO Hai-hua', CHEN Shui-song', WANG Chao® (1.Yangtze Valley Water Environment Monitoring
Center, Wuhan 430019, China; 2.Water Sources Company of South-to-North Water Diversion, Danjiangkou 442700, China;
3.Changjiang Water Resource Protection Institution, Wuhan 430051, China). China Environmental Science, 2019,39(12): 5069~5078
Abstract: Based on the monthly water quality and hydrology data from 2003 to 2017, the variation characteristics of total
phosphorus (TP) was investigated in the four periods which were divided by the different impoundment feature of the Three Gorges
Reservoir after 2003. In the initial water impoundment process, the phosphorus retention effect of the Three Gorges Dam began at
2005. During the trial impoundment period, a marked decrease was observed in annual mean TP concentration along the main stream
of the reservoir in 2008. Since then, the TP concentration in Qingxichang section was affected due to the inflow of Wu River with the
high TP concentration. At the water level of 175m, there was a dramatic decrease in annual mean TP concentration from Tongguanyi
sections to Guandukou section except Qingxichang section. After the operation of cascade hydropower stations upstream, a marked
reduction of annual mean TP concentration happened along the main river channel sections except Guandukou section. A higher
annual mean concentration of TP in Guandukou section than that in Tuokou section was observed for the first time in 2016.
Meanwhile, the average concentration of TP in the flood season was no longer significantly higher than that in the dry season. In this
period, no significant correlation was found between the concentration of TP and the water flow discharge in almost sections. In
addition, no significant correlation was found between the concentration of TP and suspended volatile matters (SS) in Zhutuo,
Tongguanyi and Guandukou section.

Key words: Three Gorges Reservoir; impoundment; total phosphorus
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Table 1 The range of average velocity(m/s) and SS(mg/L) in the main stream sections during the different impoundment period of
the Three Gorges Reservoir
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Fig.2 Temporal distribution of Water flow discharge and SS concentration in Zhutuo section
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Fig.3 Temporal distribution of TP in the Three Gorges Reservoir. The circular symbol indicates dates of annual average, the square
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Fig.5 Distribution and variation of the annual mean concentration of TP at the trial impoundment operation stage
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Fig.7 Distribution and variation of the annual mean concentration of TP after the operation of cascade hydropower stations
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Table 2 Correlations between the concentration of TP and the water flow discharge in the mainstream sections during the different

impoundment period of the Three Gorges Reservoir

EIKA I B RV AR i RS B N

. 3=0.0198x+0.055 3=0.0183x+0.054 3=0.0126x+0.078 3=0.0135x+0.062 3=0.0119x+0.062 3=0.0041x+0.092
(7=0.669, P<0.01)  (’=0.583, P<0.01)  (’=0.666, P<0.01)  (+*=0.529, P<0.01)  (’=0.460, P<0.01)  (+’=0.495,P<0.01)

. $=0.0325x+0.040 $=0.0295x+0.044 3=0.0191x+0.065 3=0.0182x+0.059 $=0.0139x+0.016 3=0.0044x+0.058
(=0.781, P<0.01)  (’=0.824, P<0.01)  (+’=0.741, P<0.01)  (+’=0.744, P<0.01)  (+’=0.631, P<0.01)  (+’=0.494,P<0.01)

- $=0.0326x+0.051 =0.0289x+0.076 3=0.0141x+0.099 =0.0088x+0.184 $=0.0093x+0.102 ¥=0.003x+0.092
(*=0.577, P<0.01)  (:’=0.590, P<0.01)  (+*=0.786, P<0.01)  (+’=0.371, P<0.01)  (*=0.657, P<0.01)  (+*=0.331,P<0.01)

v =0.0028x+0.126 =0.001x+0.129 $=0.0025x+0.114 ¥=0.0028x+0.121 y=8x10 8x+0.121 »=0.0002x+0.125

(#=0.062, P>0.05)

(+*=0.011, P>0.05)

(*=0.107, P<0.05)

(+*=0.075, P>0.05)

(*=1x10 °,P>0.05)

(+*=0.003, P>0.05)
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Fig.8 Correlations between the concentration of TP and the water flow discharge in the mainstream sections during the different

impoundment period of the Three Gorges Reservoir
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Fig.9

Correlations between the concentration of TP and SS in the mainstream sections during the different impoundment period of

the Three Gorges Reservoir
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