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Temporal Variation of Trophic Status in Drawdown Area of Hanfeng Lake in

the Storage Period of Three Gorges Reservoir in China
HUANG Qi, HE Bing-hui* , ZHAO Xiu-lan, WANG Yu-fei

(Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University , Chongqing 400715, China)

Abstract: In order to explore the temporal variations of nuirient and biomass in drawdown area of Hanfeng Lake of the Three Gorges
Reservoir region, this paper continuously observed the water quality in the storage period of 2013 October to 2014 February. And the
concentrations of nutrients,, water physical parameters and chlorophyll were determined. The results showed that the concentrations of
nutrients and chlorophyll increased, and the nutrition degree increased after the flooding. The concentrations of TN, TP, permanganate
index and Chl-a in water in February 2014 were 4. 7 times, 1. 0 time, 0. 2 times and 3. 27 times the amount in October 2013. It should
be noticed that the concentrations of TN and TP were above the algae growth limit value, which would be easy to cause water
eutrophication with prolonged residence time. The single-factor evaluation of Chl-a reflected that the water quality was changed from
poor nutrient to eutrophic. The results of N/P showed that TN in Han Feng Lake was a factor limiting the growth of algae in different
period. In October to December 2013 and February 2014, TN limited the growth of algae. In January 2014, TP limited the growth of
algae. The Chl-a had a significant positive correlation to pH, DO, NH, -N, NO; -N, TN, permanganate index and TP, but significant
negative correlations were observed with SD and TEMP. The water quality was influenced by the same source of pollution during the
storage period. The result of factor analysis showed that the water quality in riparian zone of Hanfeng Lake was mainly affected by pH,
DO, NO, -N, TN, while Chl-a, TP, NH, -N and aerobic organics pollution could not be ignored. The water had self-purification
capacity in the early phase of the storage period, the eutrophication aggravated with the increase of retention time, and it should be
controlled. During the storage period of the Three Gorges Reservoir, the nutrition levels of south river and east river were relatively
high, and the management should be strengthened.

Key words: water storage in Three Gorges Reservoir; drawdown area of Hanfeng Lake; water quality; trophic state; temporal variation
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Fig. 2 Changes in physical parameters of water quality with time in Hanfeng Lake during the storage period of Three Gorges Reservoir
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Table 1  Correlation among environmental factors of water in Hanfeng Lake during the storage period of Three Gorges Reservoir
Chl-a 7K iR SD pH NH; -N  NO; -N TN TP TR R R FR 4
Chl-a 1
Kl -0.519a 1
SD -0.653a 0.239 1
pH 0.780a -0.897a -0.527a 1
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Fig. 4 Change in N and P concentrations with time in Hanfeng Lake during the storage period of Three Gorges Reservoir
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Table 2 Nitrogen/phosphorus ratio of Hanfeng Lake during

the storage period of Three Gorges Reservoir

SRAE (]

REEHTE 2013-10  2013-11 2013-12  2014-01  2014-02
UERERN 4.58 4.37 10.92  24.19 15. 83
IRINAR 4,97 4.74 9.38 17.58 10. 58
YROpNT 5.61 4.44 10. 51 19. 34 13.28
i N 3.47 6.51 6.38 16.35 14.21

AR 3.58 5.18 8.24 15.32 11.76
A HIE 4.44 5.05 9.09 18.55 13.13
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Fig. 5 Change in Chl-a concentration with time in Hanfeng Lake

during the storage period of Three Gorges Reservoir
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Table 3 Factor loading of water quality in Hanfeng Lake during

the storage period of Three Gorges Reservoir

~ Fisf i) &1 -~ %3 [a] A -

EELD

s1 2 K1 K2
Chl-a 0.42 0.77* 0.43 0.77"
K iR -0.98** -0.14 -0.98** -0.14
SD -0.13 -0.90** -0.13 -0.90" "
pH 0.85**  0.45 0.86**  0.45
DO 0.84**  0.51 0.86**  0.45
NH; -N 0.45 0.74* 0.44 0.75"
NO; -N 0.90**  0.32 0.89**  0.33
TN 0.85%*  0.47 0.84** 0.48
TP 0.33 0.75* 0.31 0.76 "
TR R R HR 2L 0.31 0.79* 0.33 0.78*
Uk % 45.26 39. 46 45.43 38.95
BilTtikE/ % 45.26 84.72 45.43 84. 37
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Table 4 Time factor of water quality score and ranking in Hanfeng

Lake during the storage period of Three Gorges Reservoir
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2014-01 0.90 -0.13 0.36 2
2014-02 3.09 7.28 4.27 1
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Table 5  Spatial factor of water quality score and ranking in Hanfeng

Lake during the storage period of Three Gorges Reservoir
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