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Temporal and spatial variation of water quality in Yugiao Reservoir induced by water di-
version project

LIU Changjie', YU Minghui'* , ZHOU Chaohui’ & WU Ruilin’

(1: State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, P.R.
China)

(2 Tianjin Hydrology and Water Resources Survey Management Center, Tianjin 300061, P.R.China)

Abstract. Studying the temporal and spatial variation of water quality in a reservoir is beneficial for forecasting water eutrophication
and preventing algal bloom. Taking Yuqiao Reservoir (YQR) as a case in this paper, the relationship between the inlet water qual-
ity -temperature, total nitrogen (TN) , total phosphorus (TP) and the inlet discharge was analysed according to the observed data
from 2011 to 2015. The response of the water quality in YQR to the inlet discharge was also modelled during the 2012, by utilizing
a 2D hydrodynamic and water quality model. The results indicate that from November to April, the water temperature is controlled
by the atmosphere, and there is no obvious difference between the inlet temperature and the temperature in YQR. From May to Oc-
tober, during non-water-diversion period, the temperature in the upstream of YQR is the highest. During water-diversion period ,
the temperature difference presents a linear increasing trend along the inlet discharge, and the temperature in the upstream of YQR
decreases and reaches the minimum value. The variation of the nutrients (TN & TP) concentrations is basically consistent through-
out the year. During non-water-diversion period, there is a high concentration of TN with a low concentration of TP in Guohegiao.
Meanwhile, the nutrients gather in Guohe section, but decay in YQR with a small concentration gradient. During water-diversion
period, the TN concentration presents a decreasing trend of power function, but TP concentration presents a linear rising trend. At
the same time, the nutrients are transported to the upstream of YQR, which causes the TN & TP concentrations and the concentra-
tion gradient increasing in YQR. In addition, the minimum value of water temperature and the peak values of TN & TP concentra-
tions lag behind the change of the discharge from Guohe River. The south bank is more vulnerable to the incoming flow of Guohe

River than the north bank, where has suffered more serious pollution
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Fig.1 Drainage map, sampling sites and bottom elevation of Yuqiao Reservoir
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Fig.2 Comparison of modeled and observed

water levels at Yuqiao Reservoir center
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Tab.1 Error analysis of modeled water temperature and the concentrations of TN and TP

WiH WA xR PR R RMSE NSE
K/ C WL 1.385 6.30% 1.726 0.895
JEHL 1.464 7.36% 1.713 0.892
KR 1.239 6.03% 1.476 0.927
TN/ (mg/L) LR 0.447 13.72% 0.581 0.725
FEHG 0.411 17.13% 0.498 0.773
KR 0.324 17.87% 0.371 0.781
TP/ (mg/L) U111 7 0.005 9.52% 0.006 0.645
JEre 0.006 18.09% 0.007 0.632
T TR 0.008 20.49% 0.009 0.625
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