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Seasonal Variation of Phosphorus in Xiaojiang Backwater Area, Three Gorges

Reservoir

FANG Fang, LI Zhe, TIAN Guang, GUO Jingsong, ZHANG Chao

( Faculty of Utban Constmuction and Environmental Engineering, Chongging University, Chongging 400045, China)

Abstract: Phosphorus is regarded as the limiing factor for eutrophication in backwater areas of tributaries in Three Gorges Resewoir (TGR).
However, diginct seasonal variation pattems and potential ecological impacts of phosphoms are apparent due to the ultimate hydwodynamic
condition in the sie. Seasonal variation of different forms of phosphoms in Xiaojiang backwater area (XBA) in Three Gorges Reservoir from
Mar. 2007 to Mar. 2008 was reported. It was found that average concentration of total phosphorus (TP) was (61.7E£2 7) UgeL™'. No
remarkable difference was found among sampling sites, while sgnficant variation among seasons were detected. Generally, TP was high in
sunmer and winter while low i autumn. Patticulate phosphorus (PP) was the major forms of phosphoms in XBA. The ce-analysis among
phosphorus and key envionmental variables, i.e. chlorophyll, inorgani¢ organic patticles, flows and water levels in river estuary, indicated
that inorganic forms of PP should dominate in PP, and might transfer into the water body by rainfall and river flows, resuking in the increase of
TP in XBA. This phenomenon was mare significant when TGR was set at low water level. Soluble reactive phosphorus ( SRP) had a
significantly negative comelation with chlorophyll a, indicating the evident assimilation process of phosphorus by algae. It was inferred that
heavy rainfall and increased river flow shortened the water renewal cycle and brought in amounts of suspended sediments that increased the light
attenuation underwater. With the frequent flood impulse, phytoplankton communiy should suffered the instable living envionment that
decreased the concentration level of chlorophyll a in XBA. This might be the potential reason for the negative correlation between TP and
chlorophyll a.
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Fig. 1 Map of backwater area and sanpling spots
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D n= 125)
Table 1 Matrix of the comrelation coefficients among different forms of phosphorus and key environmental variables
TP SRP pp SRP/ TP PPTP Chla ™ POM RML evel
TP 1. 000
SRP 0. 454" 1. 000
P 0. 702" * - 1. 000
SRP/TP - 0.821"" -0.460"" 1. 000
PR/ TP - -0.482"" 0.748"" - 0.680"" 1. 000
Chla -0.218"  -0.404"" - -0.288"" - 1000
™ - -0.366" " 0.205""  -0.469"" 0. 268" * 0272"" 1000
POM — -0.257" " — - 0. 236" " — Q313" 1 000
RMlevel — 0. 421" — 0.387** -0.213"* -0438" -0605"" - (0288"" 1. 000
RMflow 0.112° -0.382"" 0.304""  -0.509"" 0. 428" ° — 0681 " 038" -0525"
1) * 0.05; * * QoL “—= R
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Fig. 5 Variation of river flow and water level at
a
river mouth of Xiaojiang River
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Table 2 Correlation coefficients among different forms of

phosphorus and key environmental variables under two water level sages

(n=45) TP SRP PP
Chla — 024" — _
™ 0.685" " - 0.295"
POM - - - 0.3%""
RMlevel — — 0.343"
RMflow 0.326" — 038" "
(n=80) TP SRP PP
Chla — ~0.30%* _
™ — — _
POM - - 0.2 _
RMlevel — — 0.236"
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Fig. 8 Mean value of different forms of phosphorus
under two water level stages
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