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Diurnal Variation and Evaluation of Water Quality in Different Seasons of Panxi
River in Chongqing

ZHANG Qian-qian' , WANG Xiao-ke' ,HAO Li-ling’, LU Fei' ,OUYANG Zhi-yun' ,HOU Pei-qgiang' , ZHANG Ye'
(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, Chinaj 2. College of Resources and Environments, Southwest University, Chongqing 400715, China)
Abstract; Based on the investigation of water quality of Panxi River in different seasons, 2010, we assessed the diurnal variation of
water quality in different seasons 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 Zn and Cu (P >0.05), but
significant differences existed among the pH, EC, DO, COD, TP, TSS, BOD,, NO, -N, TN, NH, -N,Pb and Cd contents. It showed
that the minimum DO concentration occurred in winter, and the maximum of BODy,COD and TOC concentrations occurred in winter,
and the maximum NO; -N concentration occurred in summer and the minimum TN \NH," -N and TP concentrations occurred in summer.
The diurnal variation of dissolved heavy metals showed relatively larger fluctuations in different seasons. The diurnal variation of
different water quality parameters presented distinct patterns: diurnal variation of organic pollutants and nutrients showed the peak at
12.00 to 16:00 and dissolved heavy metals peaked at 12:00. The results of grey relationship analysis for surface water indicated that
the water quality in spring was in the Il class at 06:00 and 08:00 and was inferior to the V class for the rest hours; and the water quality
in summer was in the Il class; and the water quality in autumn was inferior to the V class at 06:00 and 16 :00 and was in the Il class
for the rest hours; and the water quality in winter was in the Il class at 08:00 and was inferior to the V class for the rest hours.

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 one-way ANOVA analysis of different parameters in different seasons of Panxi River

HEHMH

HEMH

EkZ I {H

A ZHMH

5h s o) o) P PIE HFK VSR
pH 7.95 +0. 15ac 7.97 £0. 28a 8.24 +0.20b 7.83 £0. 18¢ 0. 000 6~9
1/°C 18.28 0. 25a 29.21 =0. 60b 26.20 +1.94c 14.20 +0. 81d 0. 000 —
EC/pS-cm ™! 737.42 +78.97a 629. 63 +29. 48hd 470. 63 +122. 15¢ 584.17 £92.45d 0. 000 —
DO/mg-L~! 5.59 £1.54a 6.18 £0. 82a 5.97 £1. 84a 4.58 +1.80b 0. 009 2
BOD;/mg-L ™! 10.24 £7. 21ac 13.62 +4.27ab 8.33+7.07¢c 15. 81 =11. 64b 0. 000 10
COD/mg-1,7! 48.61 +26. 16a 42.08 +16. 39a 89.37 £90. 82b 95.25 +51.07b 0. 000 40
TP/mg-L~! 0.85 +0.48a 0.43 +0.17b 0.99 +0. 86a 1.07 0. 65a 0. 001 0.4
TN/mg-L ™" 12.72 +£6.22a 8.33 +1.83b 9.73 +8.21ab 12.18 £7.02a 0. 041 2
NH, -N/mg-1,~! 9.14 £5. 86a 4.14 +1.24b 7.08 6. 19ab 9.15 £6. 05a 0. 001 2
NO; -N/mg-L~! 1.95 £0.95a 3.32 +0. 64b 0.70 £0.71¢ 1.41 +0. 76d 0. 000 —
TOC/mg-1~! 4.93 +1.70ab 4.44 +1.07a 5.98 +1.90b 10.43 +4. 13c¢ 0. 000 —
Pb/mg-L7! 0.0091+0.0019a  0.0069 +0.004 2bc  0.0067 +0.001 3¢ 0.008 2 +0. 001 2ab 0. 000 0.1
Cd/mg-L~! 0.0006 +0.0003a  0.0007 +0.0003ab 0.0008 +0.0001b  0.0008 +0.0001b  0.000 0.01
Zn/mg-1."! 0.0389+0.0107a  0.0410+0.0210a  0.0372+0.0099a  0.0341+0.0090a  0.392 2
Cu/mg-L~! 0.0171+0.0097a  0.0183 +£0.0165a  0.0156 +0.0033a  0.0164 £0.0052a  0.532 1

1) RPEAEHN mean £ S. Dy n JREEANEL AR T R85 75 S ITEAR R I BN ATE FEE I 22 5% (P >0.05) ; “—" Rl
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Fig. 2 Diurnal variation of DO,BODy,COD and TOC in different seasons of Panxi River
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Table 2 Grey relationship degrees and the assessment results for water quality in different time periods in spring of Panxi River
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Z5H!

06:00 08 :00 10:00 12:00 14 .00 16:00 18:00 20:00
2% 0.8617 0.8504 0.8249 0.817 1 0.8266 0.8280 0.8295 0.8245
IS 0. 866 2 0.8559 0.8282 0.8245 0.8327 0.8316 0.8326 0.8269
m2 0.7737 0.7622 0.7332 0.7295 0.7382 0.7377 0.7382 0.7325
\ES 0.7772 0.7649 0.7337 0.730 1 0.7395 0.739 8 0.7392 0.734 1
V% 0.7689 0.756 1 0.7250 0.7220 0.7320 0.7333 0.7309 0.7270
EAES 0.847 4 0.8477 0.8516 0.8456 0.8532 0.853 4 0.8523 0.8535
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Fig. 4 Diurnal variation of Pb,Cd,Zn and Cu in different seasons of Panxi River
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Table 3 Grey relationship degrees and the assessment results for water quality in different time periods in summer of Panxi River
o s 1] ( 0’clock )
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
12 0.8977 0.8886 0.8779 0.8658 0.8730 0.8729 0.8721 0.8783
IS 0.9057 0. 8982 0.8840 0.8789 0.8816 0.879 4 0.8773 0.8836
IES 0.8183 0.8101 0.794 1 0.7889 0.7916 0.7893 0.7872 0.7942
IV 0.8281 0.8193 0.8010 0.7955 0.798 3 0.7957 0.7933 0.8012
V3 0.8236 0.8154 0. 800 8 0.7939 0.797 8 0.794 3 0.7922 0.7997
EAES 0.8447 0.8453 0.8521 0.8447 0.8530 0.8524 0.8523 0.8509
KB IS IS IS IS IS IS EAES £HVE
IKBHE 1 2 3 7 5 6 8 4
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Table 4  Grey relationship degrees and the assessment results for water quality in different time periods in autumn of Panxi River
o s 1] ( 0’clock )
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
I 2% 0.8251 0.8470 0.846 5 0.8505 0.8503 0. 806 5 0.8471 0.8535
IES 0.828 8 0.8523 0.8511 0.8550 0.8561 0.809 2 0.8513 0.858 1
ma 0.7340 0.758 4 0.7573 0.7617 0.7626 0.7133 0.7578 0.7659
\ES 0.7347 0.760 3 0.7596 0.7627 0.764 1 0.7126 0.760 2 0.7697
\ES 0.7262 0.7514 0.7510 0.7530 0.754 8 0.703 1 0.7532 0.7653
£V 0.8524 0.8497 0.8494 0.848 5 0.8489 0.8524 0.8509 0.8525
Sl IS IS IS IS IS IS %V EAES
IKBHE 8 1 3 6 5 7 2 4
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Table 5  Grey relationship degrees and the assessment results for water quality in different time periods in winter of Panxi River
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YT il I3 IES I3 IES I3 IES HV%E VA
KBk 8 1 7 6 3 2 5 4
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