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Effects of norr point source pollution of nitrogen and phosphorus on water quality of the Yuqiao Reservoir
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(1. State Key Laboratory of Hydraulic Engineering Simulation and Saf ety, T ianjin University, Tianjin 300072, China;
2. Tianjin Survey and Management Center of Hydrology and Water Resources, T ianjin 300061, China)
Abstract: Y uqiao Reservoir is the unique w ater source for the water supply of Tianjin City.It’ s important to study the effects of
the norr point pollution around Y uqiao Reservoir on the water quality in order to improve the water environment and guarantee
quality of water supply. Based on the analysis of norr point pollution load, a coupled two- dimensional hydrodynamic and pollutant
transport model was developed using the tw o dimensional shallow water and pollutant transport equations. The tw o dimensional
model was used to simulate the temporal and spatial distribution characteristics of TN and T P in the reservoir water from June
to September in 2008. The simulation results showed that( 1) under the effects of inflow of Guo River and dominant wind direc
tion in the wet period, TN and TP concentrations diffuse towards the dam site along the south and northwest coastlines, and
form the clockwise circumfluence in the east area and the counterclockwise circumfluence in the west area of the reservoir; (2)
due to circulation, the water quality in the reservoir center is less affected by the pollution; (3) TP concentration in the east is
higher than that in the west of the reservoir, and the average concentration of TP in August is the highest( 1.56 mg/L); and(4)
Liuxiangying and Wubaihu are the main pollution ports of TN, and the average concentration of the TN in September is the

highest(3.74 mg/L).

Key words: t otal nitrogen;total phosphorus; spatial and tem poral distribution; numerical simulation; Yuqgiao Reservoir
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Fig. 1 Location of research area
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Tab.1 Nitrogen and phosphorus pollution load ratios

in the Yugiao Reservoir
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Fig.2 Monthly pollution loads of TN and TP
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Fig.3 Monthly concentration trends of TN andT P
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Fig.4 Unstructured grid subdivision of the Yugqiao Reservoir
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Fig.5 The bottom elevation of the Yuqiao Reservoir
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Fig. 6 Measured and calculated water levels of

the Yuqiao Reservoir in 2008

7 2008 6 25
Fig.7 Flow field of the Yuqiao Reservoir on June 25, 2008

B R ] dic A AR R 126 0 M AR Dy 2K 3
UE KL, Dy TN TP R B B I (0] A2 40 b5 S0 A2k i 3 3t
ELIE WIS 8. 9. K 2.3 3 45 11 T PR TG AL 4 (0 ARR R
ZEI3 T

8 TN
Fig. 8 Comparison of the simulated and measured

TN concentrations at the reservoir center
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Fig.9 Comparison of the simulated and measured

TP concentrations at the reservoir center
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2 TN
Tab.2 Relative errors of simulated and m easured

concentration values of TN at the reservoir center

i TNSHM TN B AR
/JFH /(mge L) /(mge L) (%)
06 06 1.99 1.88 5.53
06 16 1.69 1. 66 1.78
06 24 - - -
07 01 1.40 1.35 3.57
07 10 1.44 1.36 5.56
07 18 1.33 1.52 14.29
0F 22 - - -
07 31 1.34 1.51 12. 69
08 05 1.31 1.42 8. 40
08 13 1.51 1.36 9.93
08 20 1.49 1.31 12.08
09 02 1.79 1. 69 5.59
09 14 1.37 1.26 8.03
09 22 1.72 1.56 9.30
09 30 - -

S EIE 5.50

3 TP

Tab.3 Relative errors of simulated and m easured

concentration values of TP at the reservoir center

RG] TP sE{E TP A M AR 22
/TFH /(mg= LY /(mg* L) (%)
06 08 0.03 0.0315 5.00
06 17 0. 04 0.042 2 5.50
06 24 0.03 0.029 9 0.33
07 01 0.03 0.029 3 2.33
07 10 0. 04 0. 047 4 18.50
07 17 0.03 0.035 7 19. 00
07 22 0.03 0.030 5 1.67
08 01 0.03 0.030 5 1.67
08 16 0.03 0.029 9 0.33
08 22 0.04 0.033 3 16.75
08 30 0. 04 0.047 0 17. 50
09 06 0. 07 0.063 1 9. 86
09 12 0.03 0. 036 2 20. 67
09 22 0.04 0.043 9 9.75
09 30 0. 04 0.034 4 14. 00
FEIMH 9.52
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Fig. 10  Spatial distribution of TP concentration from

June to September in 2008( mg/ L)
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Spatial distribution of TN concentration from
June to September in 2008( mg/ L)
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