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Fig.3 Spatial distribution of water quality eutrophication in Qingshan Reservoir
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Water Quality Eutrophication Assessment of Qingshan Reservoir in Zhejiang Province

SHI Qin-xuan'”, WEI Xiao-hang'?, SHI Li-ke’, ZHANG Min'?, YAO Wei-zhong'**
CUI Yan-na"®, WANG Jun"?, SHEN Ping-ping' , ZHAO Han-qu'”

(1. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001 ,P. R. China;
2. Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Huzhou 313001 ,P. R. China;
3. Hangzhou Aquacultural Technique Extending Center, Hangzhou 310001 ,P. R. China)

Abstract; The eutrophication evaluation of 646 reservoirs by the Ministry of Water Resources of the People’s Re-
public of China (2013) showed that 58. 0% of the reservoirs were mesotrophic, and 42.0% of the reservoirs were
eutrophic. These results indicate that the reservoir eutrophication problem is nation-wide. The reservoirs in Zhe-
jiang Province have shown obvious eutrophication over the last 10 years and it is affecting the safety of drinking wa-
ter. In this study, we evaluated the eutrophication of Qingshang Reservoir in Hangzhou using a backpropagated
(BP) artificial neural network model. The eutrophication assessment, and the BP artificial neural network model,
of Qingshan Reservoir were based on 5 water quality parameters ( COD,,,, SD, TP, TN and Chl-a) monitored in A-
pril, July, October and December of 2013. The study provides theoretical evidence that will help administrators
manage the reservoir more effectively. Qingshan Reservoir is located in the middle and lower reaches of Nantiaoxi
River and three tributaries ( Nantiaoxi River, Hengxi River and Lingxi River) flow into it. In the spring and sum-
mer, there is plentiful rainfall in this region, accounting for 70% of the annual precipitation and the fall and winter
are much drier. Based on water flow patterns in the reservoir, seven sampling sites were selected (S1, S2 and S4
near the three tributary inflows in the upper reservoir, S7 near the dam, and S3, S5 and S6 spatially distributed to
give full coverage). The transparency of the water body was measured in situ and surface water samples were col-
lected for laboratory determination of COD,,,, TP, TN and Chl-a. Results indicate that the waters of Qingshan Res-
ervoir are generally mesotrophic, but with obvious spatial and temporal variations. The output values of the BP neu-
ral network model were lowest in April and highest in July, averaging 1. 130 and 1.338, respectively. These values
are significantly different from other months (P <0.01) , but differences for October and December were not signif-
icant (P >0.05). Spatially, the degree of eutrophication increased with direction of water flow and eutrophication
in the upstream section ( S4) was significantly different from those for other monitoring sites in the reservoir
(P <0.05). The highest eutrophication level in April and July was observed at S6, and the highest eutrophication
level in October and December was observed at S7, both located in the lower reach of the reservoir, where the dam
creates perfect hydrostatic conditions for phytoplankton growth.

Key words: Qingshan Reservoir; BP neural network; eutrophication



