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Seasonal variation of transparency and its regulating factors in the Xiaojiang backwater
area, Three Gorges Reservoir
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Abstract: Limnological characteristic of the Three Gorges Reservoir ( TGR) is unique due to its seasonal operation of the Three
Gorges Dam. A 2-year monitoring along 5 sampling sites was conducted in the backwater areas of Xiaojiang River ( XBA) in the
TGR. Mean value of transparency (SD) in the XBA was 170 +7cm during the study. No significant difference was detected among
the sampling sites through the seasons. It was found that SD was low during the flood season, increased in the late summer, and
continuously increased to winter during the high water level operation stage. Spearman rank correlation analysis on SD and environ-
mental variables showed that particulate inorganic matter ( PIM) and chlorophyll-a ( Chl. a) were the factors that impacted SD in
the XBA. The regression model of SD and log transformed PIM, Chl. a was SD = (- 89.389 +8. 101 )-1g( PIM) + (- 84.008 +
8.624 )lg(Chl. a) + (264.132 £8.232). It showed that under the low water level operation stage (145 —150m), hydrodynamic
condition in the XBA was close to that in natural rivers with high concentration levels of PIM that much more significantly impact on
the variation of SD than on Chl. a. In operation stages of intermediate water level (150 —156m) and high water level ( above
156m) , with the sedimentation of large amount of PIM, the suspended phytoplankton became the principle factor that influence the
variation of SD instead of PIM, even if the investigated period was not the growing season of phytoplankton.
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Fig. 1 Drainage system of Xiaojiang watershed Fig. 2 Sketch map of Xiaojiang backwater area
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Fig. 4 Seasonal variation of SD in the XBA
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Tab. 2 Correlation coefficients of SD and key environmental parameters under different operation stage

BEA KL Level Chl. a TN TP POM PIM
EHERFS 235 0.726 -0.487 - - -0.373 -0.710
IR A A 95 - - -0.311 -0.427 - -0.593
Kk 70 0.652 -0.589 -0.374 - —0.497 -0.443
=% ) 70 - -0.576 - - - -
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Tab. 3 Stepwise regression results of SD on key environmental variables in the XBA

& A Bl i 1 A R Y FErRELRER PrRMEfL R B N BEMKE Ay BEMNLE
poR=s A B B B Sig. <0.05  {£#UER®  Sig. <0.05
W 205.741 6.704 30. 688 0. 000
o 0.338 0.000
lg( PIM) -102.397 9.494 -0.581 -10.785 0. 000
B 264.132 8.232 32.086 0. 000
2 lg( PIM) -89.389 8.101 -0.507 -11.034 0. 000 0.533 0. 000

lg( Chl. a) -84.008 8.624 -0.448 -9.741 0.000
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Tab. 4 Stepwise regression among SD and key environmental parameters under different operation stages

<A Hokfiz (=7, S
AAER B R? BAE 8 R? ERIy -y B R?
-0. Chi. -0.4 lg( Chi. -0.
lg( PIM) 0.393 0.972 lg( Chl. a) 0.456 0.420 g(Chl. a) 0.576
1g(TP) -0.230 lg( PIM) -0.394 lg( TN) -0.466 0.431
lg( TP) 0.328
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