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Fig.1 Geographic region of Yinhu Lake and location of sampling sites
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Tab.1 Relationship between Chl-a and other

environmental parameters in lakes of China

%% Chl-a TP ™ SD COD,
Ty 1 0.84 0.82 -0.83 0.83
2 1 0.7056  0.6724  0.6889  0.6889
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TLI(TP) =10(9.436 +1.624 In TP)
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Tab.2 Variation of the comprehensive trophic level index

(TLI) and nutrient levels in Yinhu Lake over time

AN [RIRAE IR 18] 14 TR A 15 4

i H A 4] T 2 7] FEMHE
Chl-a 25.84 34.45 51.14 31.16 40.30
TP 72.37 77.78 72.07 42.14 70.35
TN 56.16 57.27 56.46 60. 65 57.84
SD 24.73 41.84 51.24 17.44 29.84
CODy, -17.98 24.87 35.00 19.16 21.81

TLI(Y) 31.77 46.27 53.08 33.78 43.78
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Tab.3 Comprehensive trophic level index ( TLI) and nutrient levels for each sampling site in Yinhu Lake

bt R mooE fE M TLI(S) HIF

X 35 i SD Chl-a TP TN CODy,, s
YHI1 27.16 42.97 69.02 56. 60 19.13 43.03 TR
YH2 28.69 41.33 74.81 56.30 23.70 44.75 U R
T YH3 29.55 42.74 69.77 56.60 20.70 43.84 g gE
YH7 31.48 48.43 70.49 58.31 21.57 46.31 TR
i YHS 31.96 46.16 69.02 57.04 23.36 45.62 g SR
YHO9 30.36 45.09 71.18 57.04 24.04 45.57 g g
g YH10 29.85 38.32 71.18 58.58 21.57 43.50 g gE
YHI11 30.01 33.81 69.77 58.17 20.31 41.76 TR
X YH14 30. 86 32.14 70.49 58.58 20.95 41.79 R
YH15 34.60 34.86 71.18 60.23 29.04 45.11 g g
1y 30.36 41.81 70.49 57.76 22.54 44.42 IR
i YH4 31.61 30.10 69.02 57.33 17.45 40.25 TR
YHI12 38.06 30.31 70.49 56.14 7.86 39.79 U R
H YH13 31.21 33.85 71.18 57.76 20.57 42.23 g g
b 1y 33.38 31.56 70.49 57.04 15.82 40. 89 TR
=¥ YHS5 25.26 33.16 65.58 57.90 18.72 39.58 SR
Bk YH6 23.57 48.24 73.10 56.45 26.51 45.87 g g
HPH 27.73 34.64 69.77 61.73 27.51 43.52 g gE
e 1y 25.44 40.97 69.77 58.84 24.49 43.71 TR
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Fig.2 Weighted values of each water quality factor for

each sampling period and over the year in Yinhu Lake
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Eutrophication Characterization and Control Strategies in Yinhu Lake of Shaanxi Province
WANG Tong', ZHANG Ling', LI Ying-jie’, SHEN Hai-yan’, DENG Yan®, JIANG Wei'

(1. College of Environmental Science and Engineering, Chang’an University, Xi'an 710054 ,P. R. China;
2. Shaanxi Provincial Academy of Environmental Science, Xi’an 710061 ,P. R. China;
3. Hanbinqu Branch of Ankang Environmental Protection Bureau, Ankang 725000,P. R. China)

Abstract; Yinhu Lake in Shaanxi Province is an important water resource of Danjiangkou Reservoir, part of the
middle route of the south-north water diversion project. With economic development and intensification of human
activities, eutrophication problems in Yinhu Lake have intensified, and the frequency, duration and area of algae
blooms are increasing year by year since the first bloom occurred in 2001. Thus, research on eutrophication and in-
fluencing factors is important for protecting lake water quality. In late January, April, July and early December of
2015, field investigation of water quality was carried out at 16 sampling sites in Yinhu Lake. Water samples were
collected for determination of COD,,,, TP, TN and Chl-a, and transparency and pH were measured in situ. Eu-
trophication characteristics and control strategies were explored based on the monitoring data. The comprehensive
trophic level index TLI (3,) was used for eutrophication assessment. Results show that; (1) the average annual
TLI of Yinhu Lake was 43.78, implying the lake is mesotrophic. The trophic level of Yinhu Lake varied with sea-
son, with the highest TLI (53.08) in July and the lowest TLI (31.77) in January. The combined contribution of
TP, TN and Chl-a to the TLI was 78.34% . The correlation coefficients between TLI and Chl-a, TP, TN, transpar-
ency and COD,,, were, respectively, 0.88, 0.55, 0.02, —0.45 and 0.72; TP and COD,,, are the limiting factors
of eutrophication in Yinhu Lake. (2) The concentrations of TP (0.2 mg/L) and TN (1.2 mg/L) in Yinhu Lake
are high, indicating a high risk of large scale algae blooms. (3) The range of TLI over all the sampling sites was
39.58 —46.31 and differences among sites were not significant, nor was there significant difference between the nu-
trient indices for TN and TP. Hence, we can infer that pollution from the upper Hanjiang River basin, above Han-
bin, is the main source of TN and TP to Yinhu Lake. (4) Based on the ecological characteristics of Yinhu Lake
and the economic development condition in the local area, three recommendations are made for the ecological man-
agement of Yinhu Lake: (1) explore fishery development patterns that result in an healthy aquatic ecosystem struc-
ture; (2) optimize reservoir operations based on thermal stratification; (3) reduce pollutant emissions and use en-
vironmental economics to guide management of the entire river basin.

Key words: Yinhu Lake; comprehensive trophic level index (TLI) ; eutrophication; algae bloom



