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Fig.1 Sampling sites in cascade reservoirs along the Sancha River
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Table 1 Selected water parameters in the Sancha River
/°C pH DO/ (mg/L) Chl/(pg/L) DS/ (mg/L) TDN/ (mg/L) P03 /(mg/L)
17.4 8.04 8.4 6.3 1.99 3.25 0.03
25.2 8. 64 16.3 96.2 3.81 6.33 0.11
11.9 7. 65 4.3 0.2 0.08 2.12 0. 00
3.6 0.26 1.7 12.1 0.87 0.82 0.02
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Fig.2 Temporal and spatial variations of the selected parameters
0.2~96.2 pg/L ( 0.08 ~ 2. 81 mg/L, TDN 2.38 ~
1);4 7 .10 1 6.03.2.61~4.76.2.35~6.33 mg/L,PO?f
4.0.8.4.3.9 4.1 pg/L, S7 0.006 5~0.1053.0.0033~0.0736.0.003 3
S9 , 7 ~0.058 6 mg/L, (S3.S8.510)
( 2). DSi TDN PO} 1.33~2.56.3.20 ~
3.2 NN 3.33.0.021 9~0.033 4 mg/L, 2.54 ~
DSi [ TDN POj_ 0. 49 3.03,2.52~4.14.0.020 5~0.040 7 mg/L,
~3.81.,2.12~4.98.0.02 ~0.08 mg/L( 3), o
, N \ (S2.57, ,DSi , ;s TDN

S9)DSi 1.19~3.53.0.09~2.49 , ;POY , o



6 847
4.00 3.00
- 2.50
S
g 250
I )
7 2.00
[=]
1.00 1.50
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 7 10 4
4.50 4.50
®
<)
g 375 3.50
zZ
=]
= [} ®
¢
¢
3.00 2.50
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 7 10 4
0.07 0.06
)
)
E 0.04 ¢ 0.03
N * ® ®
5 :
&
. L]
0.01 0.00 * . .
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 7 10 4
KA R VER 7y
3
Fig.3 Spatiotemporal variations of nitrogen, phosphorus and silicon in cascade reservoirs along the Sancha River
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Fig.4 Profile variations of nitrogen, phosphorus and silicon in the reservoirs
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Table 2 Correlation analysis for selected parameters in this study
DSi TDN PO3" pH DO
TDN 0.277*
PO3" -0. 090 -0.334*
-0. 170 0.222° -0.577™
pH -0.419* -0.013 0. 0438 0.227"
DO -0.307 " 0.228" -0. 009 0.324™ 0.797
Chl -0.168 0.369 * -0. 139 0.307 ™ 0.373™ 0.558 ™
Lk 0.01 , ¥ 0.05 °
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Spatiotemporal Variations of Nutrients in Cascade Reservoirs
along the Shancha River

WANG Lijia', WANG Baoli', XIAO Jing', ZHANG Haitao', SHI Jie', LIU Taoze’
(1. Institute of Surface—Earth System Sciences, Tianjin University, Tianjin Key Laboratory of Earth Critical Zone Science and
Sustainable Development in Bohai Rim, Tianjin 300072, China; 2. State Key Laboratory of Environmental Geochemistry,
Institute of Geochemistry, Chinese Academy of Science, Guiyang 550081, China)

Abstract: Nutrients, such as nitrogen, phosphorus and silicon, are important factors affecting the primary productivity and the struc-
ture and function of the aquatic ecosystem. In order to understand the spatiotemporal variation of nutrients in cascade reservoir—river
systems, we investigated seasonal variations of nitrogen, phosphorus and silicon and related environmental factors in the mainstream of
the Sancha River and cascade reservoirs ( Pingzhai, Puding and Yinzidu reservoirs) on the river. The results showed that concentrations
of dissolved silicon (DSi) , total dissolved nitrogen (TDN) and concentrations of PO} varied in the ranges of 0.49-3.81 mg/L, 2.12—
4.98 mg/L, 0.64-7.61x107” mg/L, respectively, with the averages of 1.99 mg/L, 3.25 mg/L and 0.03 mg/L, respectively. The sea-
sonal variations of TDN and PO} concentrations were remarkable, but their spatial variations were relatively small. Meanwhile, spatio-
temporal variations of DSi were significant. TDN were high in summer, while concentrations of PO} were high in spring and winter.
TDN correlated positively and significantly with chlorophyll, and PO?™ concentrations correlated negatively with temperature , indicating
that their influencing factors were different. The DSi concentration, which was mainly controlled by biological activity, decreased along
the mainstream of the river. The DSi concentration increased with the water depth, especially in autumn, but variations of TDN and
PO along the water profile varied differently in different seasons and different reservoirs.

Key words: nitrogen; phosphorus; silicon; spatiotemporal variation; Sancha River



