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Association Study Between Water Quality of Chaohu Lake and Resources Input

in Agriculture of Basin

ZHANG Yan, GAO Xiang, ZHANG Hong

(School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210093, China)

Abstract: In order to discuss the association between the water quality of Chaohu Lake and the resources input in agriculture of the
basin, factors that may affect the lake eutrophication are chosen, such as surplus fertilizer, irrigated area with saved water, agricultural
films, water and soil loss control and so on. The methods of correlation analysis and stepwise regression are used. Furthermore, a new
method, combined with the Technique for Order Preference by Similarity to Ideal Solution ( TOPSIS) method, calculating the surplus
fertilizer is designed. The results indicate that among various resources input in agriculture of the basin the surplus fertilizer, irrigated
area with saved water and agricultural films have a great influence on Chaohu Lake eutrophication. And one year’s lag phase between
the water quality of Chaohu Lake and the surplus fertilizer is confirmed. Therefore, it is necessary to raise the utilization efficiency of
fertilizer, to improve the irrigation way and to decrease the agricultural water consumption in order to conserve resources and to reduce
the influence of agricultural production on the water quality of Chaohu Lake.
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Table 1  Resources inputs and outputs in agriculture of western basin of Chaohu Lake from 2000 to 2010

A 7=
\ e ik 9 V25 Hevh
R R/t ”;ﬁﬁﬁﬁzﬂ g K if;?;{/nhi%ﬁﬁ B x10°/t #RAE <10/t SR x10*/ LA Q
2000 126 413 42. 62 2344 84.10 123.32 1. 06 24. 48 0.4209
2001 139 577 47.05 4853 86. 10 127.28 1. 06 27.76 0.566 8
2002 154 331 48.38 2421 87.23 137.82 0.92 23.71 0.4137
2003 140 404 50. 08 2186 89. 10 94.90 0.89 21. 11 0.0800
2004 123 651 51.00 2125 89. 60 151. 60 1. 11 29.58 0.7200
2005 129 235 53.01 3813 90. 51 139.52 1.02 29.00 0.6274
2006 136 845 57.22 3787 92.07 157.98 1.52 28.50 0.9440
2007 139 422 57. 60 6 060 92. 64 158.18 1.32 22. 46 0. 609 4
2008 144 292 58.97 2977 93.87 167.27 1.51 27.78 0.946 8
2009 150 893 60. 31 3774 95.41 169. 96 1.55 28.29 0.9909
2010 152932 61.963 3929 96. 44 173.48 1.54 24. 06 0.7702
R2 2003 ~2009 £F 5 E EKFRIETR
Table 2 Main water quality indexes of western Chaohu Lake from 2003 to 2009
P %%ﬁﬂiﬁﬁ?’?ﬁ E’ﬁ?’??l E'\’:EL?] ”l‘ﬁ%j R A
/mg-L /mg-L /mg-L /mg-L

2003 5.84 0.36 4.16 0.0359 67.3

2004 5.70 0.33 3.77 0.0359 67.0

2005 5.80 0.34 2.78 0.0310 65.0

2006 7.00 0.19 1.55 0.0430 64.0

2007 6. 40 0.22 1.39 0.0330 63.0

2008 5.80 0.22 2.48 0.0520 66. 1

2009 5.40 0.13 2.10 0.0340 62.6
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Fig. 1 Input, surplus and utilization efficiency of fertilizer in

agriculture of western basin of Chaohu Lake from 2000 to 2010
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Table 3 Pearson correlation coefficient, lag correlation coefficient and multiple correlation coefficient between water quality

indexes of western Chaohu Lake and resources inputs in agriculture of western basin
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0 i PR R FE A -0.142 -0.259 0. 130 0. 423 -0.084 0.954
S 0. 492 0.592* —0.951%** -0.482 -0.932%** 0.957
BA 0. 496 0.848* " -0.833%** -0.838*** -0.712** 0.987 "
432 a -0.312 0.153 0.370 -0.279 0.308 0.915
BIEH 0.351 0.868 " * * -0.769** -0.823** -0.729** 0.929

1) % % s FRRBEMIE P<0.01; » =« F/REFEML P<0.05; * F/RMK P <0.10; AL n =7
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