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Abstract; [ Objective ] Phosphorus is the main pollutant and biogenic element in the Yangtze River, and the completion of the
Three Gorges Dam has led to the interception of a large number of suspended sediment ( particulate phosphorus) carrying
phosphorus, which has affected the ecological environment of the Yangize River Basin. Particle size (D) is an important
physical property of suspended sediment, but there is a lack of information on particle size (D) in the study of particulate
phosphorus in the Yangtze River. [ Methods ] Suspended sediment particle size gradation analysis and suspended sediment
phosphorus content ( PP’) monitoring were carried out monthly in eight hydrological sections of the Yangtze River mainstream and
its tributaries Jialing River and Wujiang River in the reservoir area in 2021, and the PP’ values of suspended sediment at
different time and different particle size sections were obtained. Sediment transport rate, flow velocity and other hydrological
parameters, as well as total phosphorus (TP), dissolved phosphorus (DP) and particulate phosphorus (PP) concentrations, the
temporal and spatial variation of suspended sediment particle size characteristics and phosphorus content in the reservoir area were
summarized, the main suspended sediment components dominating the transport of particulate phosphorus in the reservoir area were
analyzed, and the interception effect of the reservoir area on different suspended sediment components was estimated. [ Results |
The results show that; (1) The suspended sediment in the reservoir area was dominated by fine particles with D<0. 062 mm, and
there was a trend of refinement from upstream to downstream. Silt is the main carrier of particulate phosphorus in the reservoir area,
accounting for 77% of the annual suspended sediment flux (D<0.062 mm) and 82% of the annual suspended sediment flux (D<
0.062 mm). (2) The average phosphorus content of suspended sediment in each section of the Yangize River mainstream in the
non-flood season is greater than that in the flood season, and the smaller the particle size is, the greater the PP'value is, but in the
flood season, the clay with 0.002<D <0.004 mm contains the most phosphorus, and the sediment transport rate determines the
amount of suspended sediment flux, which is the main factor affecting the transport of particulate phosphorus. (3) The phosphorus
in the reservoir water is mainly DP in the non-flood season and PP in the flood season, and the suspended sediment and PP are
retained throughout the year, especially in the flood season, and the suspended sediment and particulate phosphorus retention in the
flood period account for about 94. 5% and 97. 1% of the annual retention, respectively. The retention rate of silt particulate phosphorus
in the reservoir area is more than 80%, and that of clay particulate phosphorus is more than 60%. [ Conclusion ]The results show that
the combined monitoring method of particle size distribution of suspended sediment and soil phosphorus measurement could determine
the phosphorus content of suspended sediment with different particle sizes in the reservoir area, which provided a new technical
reference for phosphorus monitoring in the reservoir area. The ratio of suspended sediment composition has greater influence on the
transport of particulate phosphorus than the particle size of suspended sediment in the reservoir area, and the greater the ratio of
suspended sediment composition is, the greater the influence on the transport of particulate phosphorus is. Therefore, phosphorus
control in the upper reaches of the Yangtze River should focus more on the ratio of suspension sediment composition.

Keywords: Three Gorges Reservoir Area; suspended sediment; particle size; phosphorus; interception rate; spatiotemporal

variation; water quality
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Fig.2 Changes in runoff and sand transport in the main sections of the Three Gorges Reservoir
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Table 1  The transport coefficient between different monitoring sections

D Bt Ty Typ Typ/ Ty T Tpp Top/ T
S M—E RS 1.01 0.96 0.95 1.50 0.32 0.22
HES—ITM 0.98 1.08 1.10 0.41 2.00 4.94

e T3 M — i 1.29 0.48 0.37 0.51 0. 81 1.59
e T — 2 i 0.98 0. 64 0. 66 1.06 0. 40 0.38
ST H—HE R 1.24 0.32 0.26 0.33 0.21 0. 65
UL —IE R 1.35 0.83 0.61 4.62 0.11 0.02
HEG—AM 0. 66 1.19 1. 80 0.11 4.41 39.85

W T3 N —Jeki il 1.34 0.52 0.39 0.48 0.09 0.20
e T — 2 i 0.96 1.30 1.35 0. 60 0.94 1.56
SILZA—HER 1.14 0.67 0.59 0.15 0.04 0.29
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Fig. 3 Changes of phosphorus fluxes in different forms of water bodies in the main cross-sections of the Three Gorges Reservoir

F2 2021 FZiRKESENHEARAEZSDREAD L %
Table 2 Percentage of suspended sediment with different particle sizes at various monitoring sections of the Three

Gorges Reservoir in 2021 %
D AN ] KK o wFE B | W& VL Ji B
D=0.062 mm 99.8 99.2 99.9 99.8 100.0 85.6 100. 0 100. 0
D=<0.031 mm 84.3 88.8 84.1 82.2 87.9 51.7 90. 6 88.1
D=<0.004 mm 34.5 37.8 27.4 35.1 37.9 16.9 41.7 44.9
D=0.002 mm 21.5 26.7 18.8 23.0 25.4 11.4 27.6 31.6
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Fig. 5 Changes of flow velocity, water temperature and PP’ values of different particle sizes in each section of the main stream

of the Yangtze River
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Fig. 6 The flux ratio of different components and the proportion of granular phosphorus flux in the hanging sand

of D=<0.062 mm in each section of the main stream of the Yangtze River
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Table 3 Phosphorus Carrying Coefficients of the Yangtze river main stream in the three gorges reservoir area during different periods

7%/ JETHIN W & A
0.004~0.062 | 0.002~0.004 | <0.002 | 0.004~0.062 | 0.002~0.004 | <0.002 | 0.004~0.062 | 0.002~0.004 | <0.002
KO 0.85 0.97 1.55 0.99 0.18 1.28 0.98 0.28 1.29
bW 0. 65 1.48 1.51 1.02 1.18 0.90 0.99 1.21 0.94
HEY 0.86 0.43 1. 60 1.09 0.90 0.85 1.09 0.90 0. 86
oM 1.05 0.26 1.10 1.08 1.39 0.50 1.07 0.97 0. 69
Ji 0.87 0.33 1.59 1.30 0.59 0.82 1.25 0.59 0. 85
g 1.04 0. 40 1.05 1.10 111 0. 81 1.10 1.05 0. 83
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Fig. 7 The phosphorus flux of particles with different hanging sand components and different hanging sand components in the main
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stream of the upper reaches of the Yangtze River varies
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