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Diurnal Variation and Evaluation of Water Quality of Panxi River in Spring
ZHANG Qian-qian', WANG Xiao-ke', HAO Li-ling’, LU Fei', OUYANG Zhi-yun' , HOU Pei-qiang'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Resources and Environments, Southwest University, Chongging 400715, China)

Abstract: Based on the investigation of water quality of Panxi River in spring, 2010, we assessed the diurnal variation of water quality
in spring and the characteristics of water quality changes within a day by using non-parametric test, analysis of variance and grey
relationship analysis. The results showed that the differences were not significant for ¢, DO, COD, Pb, Cd, Zn and Cu (P >0.05) in
upstream, midstream and downstream, but significant difference existed among the pH, EC, TP, TSS, BOD,, NO; -N, TN and
NH," -N contents. The diurnal variation of different water quality parameters presented distinct patterns; TN, TP and EC increased

«

wavelike with time in upstream, fluctuated less in middle and showed the “single-peak single-valley” pattern in downstream, with the
peak at 12:00. The diurnal variation of COD showed that “single-peak” pattern and with the peak at 10;00 in upstream and midstream
and peak at 12:00 in downstream. The concentrations of Pb, Cd, Zn and Cu were low and peak at 12;00 in midstream; The grey
relationship analysis indicated that the water quality in upstream was inferior to the V class of surface water at 1800 and 2000 and
were in the Il class of surface water for the rest hours, and the water quality in midstream was inferior to the V class of surface water
at 12:00 and were in the I class of surface water for the rest hours; and the water quality in downstream was inferior to the V class
of surface water all time during investigation.

Key words : diurnal variation; evaluation of water quality; non-parametric test; analysis of variance; grey relationship analysis
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Fig. 1 Sketch map of sampling stations in Panxi River
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Table 1 Mean concentration and coefficient of variation of different pollutants in upstream, midstream and downstream of Panxi River
liF rhiiF T iF e
ihi s 5 s 5 s wg e UERVERE
(n=8) ZHU% (n=8) 2% (n=8) % 8
pH 7.88 £0.19* 2.39 7.89 £0. 05 0.59 8.07 £0.08" 1.02 0.012 6~9
t/°C 18.28 £0.26 1.43 18.21 £0.22 1.23 18.36 £0.27 1.45 0. 469
EC/pS-cm ™! 665.1 +18. 1% 2.73 706. 6 +4. 6" 0. 65 840.5 +£30. 6° 3.65 0. 000 —
DO/mg-L ™! 5.86 £0.78 13.35 5.82+1.71 29. 47 5.10£1.97 38.54 0.711 2
BOD;/mg-L~" 7.36 £2.59* 35.22 5.03 £0.97* 19.20 18.35 +6.90" 37.61 0. 042 10
COD/mg-L~! 47.1 +£16.20*  34.41 33.5+16.63"  49.69 65.3 +33.57° 51.41 0. 341 40
TP/mg-L ™! 0.45 0. 16* 36.71 0.64 0. 07" 11. 49 1.46 £0. 24¢ 16. 17 0. 000 0.4
TN/mg-L~! 8.19 £2.49® 30. 38 9.31 £0.43° 4.63 20. 65 3. 49" 16.91 0. 000 2
NH, -N/mg-L"! 4.70 £2.41*° 51.19 6.05 +£0.37* 6. 08 16. 67 £2.95" 17.71 0. 000 2
NO; -N/mg-L~! 2.73 £0. 87* 31.97 2.25 £0.05* 2.17 0.86 +0. 18" 21.52 0. 000 —
TSS/mg-1.~! 28.7 £28.1* 98. 00 17.3 £4.0° 23.45 61.2 +32 3P 52.75 0. 006 —
Pb/mg-L~! 0.0064 £0.0027 41.62 0.0096 £0.0063  65.99 0.0059 £0.0029 50.25 0. 561 0.1
Cd/mg-L~! 0.0008 £0.0005 55.64 0.0009 £0.0005 56.93 0.0006 £0.0001 12.60 0.427 0.01
Zn/mg-1L~! 0.0661 +0.0915 138.28 0.0683 £0.0524 76.71 0.0387 £0.0257 66.54 0. 853 2
Cu/mg-L~! 0.0147 £0.0131 88.95 0.0276 £0.0225 81.56 0.0153 £0.0174 113.80 0.916 1

1) FHEAEN mean +S. D n ARERNEL M T RERIR TS R R BOR A7 R VER 22 5% (P >0.05) 3 “—" R TG{H
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*a 06:00 08:00 10:00 12:00 1400 16:00 1800 2000

1% 0.907 0. 905 0. 862 0. 856 0.852 0. 849 0. 831 0. 724

IES 0.923 0.921 0. 879 0.870 0.871 0. 857 0. 847 0.773

= 0. 847 0. 843 0.797 0.789 0.790 0. 769 0.763 0. 681

\ES 0.852 0. 849 0. 804 0.797 0. 800 0.774 0. 766 0. 683

V% 0. 845 0. 839 0. 808 0.803 0. 808 0.770 0.771 0. 680

EAES 0. 846 0. 844 0. 860 0. 864 0. 865 0. 853 0. 864 0. 851
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Table 3 Grey relationship degrees and the assessment results for water quality of different time periods in midstream of Panxi River
) i8] ( 0’clock )
06:00 08:00 10:00 1200 14:00 16:00 18:00 20:00
I 2% 0.862 8 0.85717 0.8559 0.8053 0.8554 0.8623 0. 8667 0.8708
2 0.8777 0.8634 0.8624 0.8356 0.864 1 0.8679 0.8702 0.8747
mz& 0.7875 0.769 8 0.769 2 0.7585 0.770 8 0.7762 0.779 5 0.7839
\ES 0.7909 0.771 6 0.771 6 0.769 1 0.7733 0.7803 0.7849 0.7886
Vi 0.7810 0.7618 0.763 4 0.779 4 0.7647 0.7720 0.7780 0.7815
£V 0.8467 0.8467 0.8487 0.879 8 0.8490 0.8479 0.848 7 0.8479
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Table 4  Grey relationship degrees and the assessment results for water quality of different time periods in downstream of Panxi River
e A 8] ( 0’clock )
g
06:00 08:00 10:00 12.00 14..00 16:00 18:00 20:00
12 0.8216 0.801 4 0.7999 0.786 4 0.798 3 0.7929 0.7940 0.7938
IES 0.8191 0.8104 0.799 3 0.7889 0.7989 0.797 8 0.794 4 0.793 4
m 0.7254 0.7126 0.7154 0.704 6 0.7120 0.707 1 0.7003 0.705 1
V& 0.7252 0.7116 0.714 4 0.704 3 0.7110 0.708 1 0.698 4 0.705 6
V% 0.7143 0.7003 0.704 1 0.6943 0.700 6 0.700 1 0.6875 0. 696 6
HVAE 0.8490 0.8469 0.8730 0.8758 0.868 8 0.8651 0.8576 0. 8672
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