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Fig.1 Location of the monitoring sections from Wenche

Bridge to Panlongshijiao Bridge of Jiuzhou River
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Tab.1 Weight and evaluation standard of the
water quality affiliated to grades I to V
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Tab.2 Results of water quality monitoring data by triangular fuzzy numbers

DO/ BODs / CODwm,/ NH;-N/ TP/
9 W THT 44 B pH 4
mg e« L7 mg e« L7 mg * L7 mg e+ L7 mg e« L7
1 SCEAF (6.72,6.95,7.18) (5.76,6.82,7.88) (0.98,1.90,2.82) (2.63,4.25.5.87) (0.34,0.72,1.10) (0.24,0.28,0.32)
2 FEH T U (6.95.7.08,7.21) (5.17.6.93,8.69) (1.93,2.45,2.97) (3.75,4.73,5.72) (0.69,1.21,1.74) (0.22,0.33,0.43)
3 KR (6.67,7.20,7.73) (4.21,6.70,9.19) (0.65,2.05,3.45) (2.80,4.10.5.39) (0.25,1.11,1.97) (0.15,0.23,0.31)
4 i (6.64,7.14,7.65) (5.19,6.62,8.05) (0.72,1.73,2.75) (2.54,4.22,5.89) (0.21,0.39,0.57) (0.11,0.21,0.32)
5 AAE R (6.34,6.95,7.56) (3.73,4.80,5.87) (0.39,1.30,2.21) (3.31,5.55.7.79) (0.08,0.48,0.88) (0.18,0.22,0.26)
3 o-HELEZENEEAKRENSELS
Tab.3 Data of monitoring sections treated by a-cut
DO/ BODs/ CODwa/ NH;-N/ TP/
ETReS W 1T 44
mg e« L7 mg -+ L7t mg e+ L7 mg e« L7 mg* L7t
1 SCHEAR [6.711.6.928] [1.808,1.992] [4.088.4.411] [0.680,0757] [0.280,0.287]
2 = Hb ) R iR [6.757,7.109] [2.398,2.502] [4.635,4.832] [1.158,1.264] [0.318,0.339]
3 AR [6.451,6.950] [1.910,2.190] [3.970,4.230] [1.035,1.198] [0.225,0.241]
4 i A [6.474,6.759] [1.632,1.834] [4.049,4.384] [0.371,0.408] [0.203,0.224]
5 A1 Ff 0% e B [4.693.,4.907] [1.208,1.391] [5.326.5.774] [0.439,0.519] [0.214,0.222]
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Tab.4 Results of Kolmogorov-Smirnov test

of monitoring indexes
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S A < 7 [~

. FHME 5.924  3.772 3.501  0.974  0.199

] PR 2 1.013  0.669 1.300 0.871 0.084

e %65 %F 0.084 0.105 0.104 0.204 0.151
oo WY i

PN iE 0.037 0.105 0.104 0.204 0.151

il ~0.084 -0.073 —0.052 —0.141 -0.051

KI5t it 0.084 0.105 0.104 0.204 0.151

Wi B (URE)  0.050  0.004  0.005 0.000 0.000
T a K50 20 A 2 IEAS 20 A s b AR S BB 11585 ¢ Lilliefors & 3%

Note: a. Normal distribution; b. Calculate according to the da-

ta; c. Lilliefors significant correction.
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Tab.5 Posterior probability of the water quality affiliated to grades I to V

9T LTI 1 11 111 v v
1 P [0.0191,0.0269] [0.541,0.581] [0.163,0.175] [0.220, 0.238] [0.0172,0.0187]
2 E IR N3 [0.0684, 0.102] [0.326,0.368] [0.256,0.282] [0.221,0.237] [0.0445,0.0947]
3 IR IR [0.008, 0.0268] [0.358, 0.382] [0.378.0.479] [0.130, 0.169] £0.0447, 0.0245]
4 1 £ [0.007, 0.013] [0.497,0.505] [0.402,0.409] [0.0728, 0.0802]  [0.0071, 0.0078]
5 VepiLiy A [0.004,0.0136] [0.433,0.490] [0.450, 0.524] [0.0380,0.0465] [0.0002,0.0005]
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Tab.6 Water quality assessment results of the

monitoring sections in July 2016
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Water Quality Assessment of Jiuzhou River Based on the Integrated Method of
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WANG Xiao-fei', TENG Yun-mei', CHEN Yang', XIA Xin-jian'
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2.Department of Management Science and Engineering, Guangxi University of
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Abstract; With increasing economic development and population growth in China, water pollution, water
security and shortage of water resources have become issues of concern. To date, few studies have ad-
dressed both the uncertainties of model structure and parameterization when assessing water quality. As a
result, the accuracy and comprehensiveness of the assessment results is compromised. This study aimed to
investigate the uncertainties in the process of water quality assessment. An integrated fuzzy Bayesian water
quality evaluation model has been developed and the fuzzy set and Bayesian analysis were introduced in this
study. Water quality parameters included in the assessment included dissolved oxygen (DO), biochemical
oxygen demand (BOD;), permanganate index (COD,,), ammonia nitrogen (NH;-N) and total phosphor-
us (TP). Approximately 30 water samples were collected from the Jiuzhou River within the trans-provin-
cial basin areas in July 2016. The integrated fuzzy Bayesian water quality evaluation model was then used to
evaluate water quality based on the monitoring results. The water quality interval numbers at Wenche
Bridge, Guidi River 1 000 m downstream., Wenshuilang, Shanjiao and Shijiaopanlong Bridge monitoring
sites were, respectively, [3.320, 3.365], [3.120, 3.179], [3.178, 3.196], [3.432, 3.4287] and [ 3. 404,
3.470]. Water quality in all sections was Class III according to water quality evaluation standards. The or-
der of sections, in order of water quality was Shijiaopanlong Bridge™>Shanjiao™>Wenche Bridge>Wenshui-
lang™Guidi River 1 000 m downstream. Compared with water quality evaluation results based on the com-
prehensive pollution index, ranking was the same and the water quality classification was consistent for all
monitoring sections, except for Guidi River 1 000 m downstream. In conclusion, the triangular fuzzy num-
ber model of assessment was shown to have a strong model structure and mitigated model parameter un-
certainties. The assessment results obtained using this method are therefore more objective for evaluating
water quality.

Key words: triangular fuzzy numbers; Bayesian theory; Jiuzhou River; water quality assessment



