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Trophic States and Nutrient Output of Tributaries Bay in Three Gorges Reservoir

After Impoundment
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Abstract: After the Three Gorges Reservoir storaged water in June 2003, total phosphorus (TP, total nitrogen (TN), chlorophyll a (Chl-a),
potassium permanganate index and Secchi depth (SD) were determined in 12 tributaries bay in Three Gorges Reservoir. Trophic states were
assessed and output fluxes of TN; TP and potassium permanganate index were calculated. The results showed that value of TN, TP, potassium
permanganate index> SD and Chl-a were different in each tributary bay. SD> TN, TP potassium permanganate index and Chl-a value were 0. 10
~3.5m, 0.535~7.47 mg*L™", 0.016~0.835 mg*L.™"» 1.55~5.88 mg*L™" and 1.38 ~23.7 mg*m > respectively. The water body of
tributaries is polluted at various levels. The concentration of TN is abundant. The rate of TN and TP showed that a part of tributaries
eutrophication were limited by TP. The correlation of nutrient and Chl-a were researched. It indicated there was a significant positive
correlation( r = 0.624 2) between chlorophyll a and potassium permanganate index. Utilizing the method of integrated nutrition state index, it
assessed the trophic states degree of tributaries bay. The integrated nutrition state index ranged from 33.3 to 66.1. Among all of the studied
tributaries, 5 tributaries are eutrophic in May and 8 tributaries are eutrophic in June. The rest of tributaries are mesotrophic. The degree of
eutrophication is more serious than before the Three Gorges Reservoir impoundment. The nutrient fluxes load was calculated by discharge and
concentration of each tributary. The nutrient fluxes load of TN, TP, potassium permanganate index and NH, -N are 668, 26.7, 890 and 99.2
g*s™" respectively. After the Three Gorges Dam was completed in 2009, eutrophication trend of tributaries estuaries will be more serious with
the more slow flow velocity.
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Fig.1 Investigation stations of tributaries in Three Gorges Reservoir
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Table 2 Results of physical chemistry parameters

SR YA 7K/ °C pH DO/mg°L"" SD/cm 5 /S em ™!
5H 6 H 5H 6 5H 6 H 5H 6 1 5H 6 H

1 PR 20.2 22.0 7.32 7.47 7.50 7.10 30 30 331 329
2 Je ] 19.0 19.0 7.34 7.17 7.55 7.10 30 20 251 166
3 4] 23.5 18.2 8.66 7.76 7.38 7.83 80 60 267 258
4 et ST} 25.3 18.6 8.69 7.64 7.58 6.70 100 70 329 296
5 AR 19.7 20.6 8.18 8.15 6.45 7.95 70 50 705 470
6 AL 20.0 24.5 8.64 8.06 5.80 7.65 80 10 519 320
7 i 20.0 24.5 8.41 7.60 7.40 7.50 100 10 400 423
8 JE )% 19.5 24.5 7.31 8.02 6.05 7.55 100 10 460 393
9 KWy 19.0 24.5 7.88 8.04 6.15 7.60 100 10 484 305
10 K] 25.0 21.0 8.04 8.26 9.44 8.51 300 60 408 335
11 LI 23.0 26.0 7.74 8.29 6.94 7.51 200 50 356 345
12 E{dp AT 22.0 25.0 7.84 8.38 7.12 9.01 350 50 356 345
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Table 3 Correlation coefficients between chlorophyll a and trophic factors

Chl-a 7Kl pH LR Eh e 2 TN TP SD NH, -N
Chl-a 1
KR -0.046 8 1
pH 0.5373 0.436 04 1
TR 1 R R A 0.6242 -0.2557 0.1870
N 0.31156 -0.073 15 0.088 14 0.612 62 1
TP 0.12329 -0.171 67 0.130 34 0.698 33 0.531 86 1
SD 0.094 76 0.080 06 0.09259  —0.06509 -0.2637 -0.138 18 1
NH;' -N 0.110 12 -0.31068 -0.2395 0.602 98 0.865 06 0.462 47 —0.299 94 1
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