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Comprehensive Evaluation of Water Quality in Binzhou Basin Based on RAGA - PPCE Model

GUO Ning (School of Civil Eengineering,Binzhou University , Binzhou, Shandong 256600 )

Abstract Taking key river water quality in Binzhou City of Shandong Province as an example, comprehensive evaluation of water quality with
RAGA-PPCE model was conducted. Selecting 6 water quality evaluation factors including pH, dissolved oxygen, total phosphorus, total nitrogen,
ammonia nitrogen, dissolved oxygen, comprehensive evaluation of water quality classification standard was constructed. The results showed that
RAGA-PPCE model water quality evaluation results and fuzzy comprehensive evaluation results are basically the same. The evaluation result of

RAGA-PPCE model was objective and reasonable ,and it can be applied to comprehensive evaluation of water quality.
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Table 1 Criteria for surface water quality of each index
25 DO TP TN COD NH, -N PR
Grade pH mg/L e/kg e/kg mg/L mg/L Evaluation value
I 6 =7.5 <0.02 <0.20 <15.00 <0.15 1.497 8
| 6 =6.0 <0.10 <0.50 <15.00 <0.50 1.502 2
I 7 =5.0 <0.20 <1.00 <20.00 <1.00 1.506 6
v 8 =3.0 <0.30 <1.50 <30.00 <1.50 1.5119
A% 9 =2.0 <0.40 <2.00 <40.00 <2.00 1.5155

P 2 AR ST 3 S (R L) Wifn V280K B
i 60.08% , T I8 ] 2% ¢ Ak (K% ) Wi i V- 28K B AL o
68. 74% , T TURHAl/INAS B Wi V 28K B LA L A7 44.49%
BERZIT HRTIRD VSR A7 95. 08% TiF 3 /NI 14 7K BT 44

WA 1A T3S, FERZ] B AR T TR K S B, 15 T/ N Sk
Wi K 22, a = (0.045 0,0.215 4,0.299 6,0. 884 0,
0. 124 1,0.255 0) Fy A= 5 J7 1] .
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Table 2 Quantity and percentage of water quality categories
I | I I\ \i £V
Wit e Ll it Ll it Ll it Ll it LAl kit Lt
Section No.  Number Proportion ~ Number Proportion ~ Number Proportion ~ Number Proportion ~ Number Proportion ~ Number — Proportion
i %o i % i % i % i % i %
1# 0 0 0 0 17 9.80 29 16.76 58 33.52 69 39.88
24 0 0 0 0 12 6.90 32 18.49 75 43.35 52 30.05
3# 0 0 0 0 14 8.09 26 15.02 37 21.38 94 54.33
A# 15 8.67 52 30.05 30 17.30 33 19.07 36 20. 80 7 4.00
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Fig .1 Water quality evaluation of Yuanjia Bridge of Xiaofu
River( Changshan) section
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Note : Sampling time was from July 2,2016 to December 15,2016
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Fig.2 Water quality evaluation of Lixin Bridge of Majia River
(Dadian) section
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Fig.3 Water quality evaluation of Xiaobotou Bridge of Zhang- Fig.4 Water quality evaluation of Shen Bridge of Tuhai River
weixin River section section
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Table 3 Monitoring values of water quality evaluation factors in each section
2 A ) o ’rﬁ*ﬁﬁ%%ﬁ
Wi g Chemical NH, - N DO TN TP :&%} [ ity ﬂ—‘ké& 15?7?{%1%’? R
Section No. oxygen mg/1. pH mg/1. o/ke o/ke Projection  Evaluation Evaluation grade.
demand value grade of fuzzy comprehensive
mg/L evaluation method
1# 1 20.30 1.80 8.50 5.59 4.958 6.616 1.498 5 £V £V
2 22.20 1.34 8.43 4.44 2.123 6.544 1.497 8 AY \Y
3 16.40 0.96 8.44 3.68 1.969 6.625 1.500 1 v v
4 15.40 0.93 8.43 3.66 1.762 5.875 1.503 4 11| Iir
5 16.20 0.86 8.46 4.09 1.711 5.965 1.505 2 I I
6 15.70 0.72 8.66 5.75 1.969 4.868 1.505 0 v v
7 16.70 0.70 8.51 3.50 1.505 3.895 1.502 9 \4 A%
8 17.00 0.74 8.76 6.18 3.721 4.989 1.500 9 I I
9 18.70 0.78 8.61 3.96 6.092 4.510 1.506 9 £V £V
10 20.10 0.82 8.52 2.69 3.257 4.690 1.497 8 v v
24 1 52.60 2.35 8.33 2.94 4.950 8.391 1.502 6 \Y v
2 52.60 2.35 8.33 2.94 2.120 7.704 1.502 6 I I
3 52.60 2.35 8.33 2.94 1.960 7.804 1.505 1 i} I
4 50. 40 2.43 8.36 3.23 1.760 8.147 1.504 7 v v
5 45.90 4.13 8.35 2.47 1.710 7.737 1.502 9 v A%
6 44.20 3.02 8.27 2.93 1.960 6.288 1.501 8 £V £V
7 39.90 3.25 8.30 3.59 1.500 0.591 1.498 0 \4 A%
8 41.40 3.41 8.26 3.29 3.720 0.477 1.501 0 i} I
9 31.70 2.92 8.14 2.86 6.090 0.616 1.507 4 I I
10 32.00 2.33 8.35 5.71 3.250 6.312 1.507 1 I IIr
3# 1 27.00 0.15 8.30 2.22 4.288 8.412 1.507 2 v v
2 26.20 0.13 8.30 2.23 4.701 8.568 1.504 0 11| Ir
3 26.40 0.12 8.31 2.30 2.587 9.568 1.505 9 I I
4 27.50 0.17 8.34 2.56 5.422 8.351 1.507 5 I I
5 31.80 0.11 8.33 2.53 3.618 6.649 1.507 1 v v
6 25.90 0.12 8.33 2.69 4.494 3.865 1.506 1 \Y v
7 25.10 0.10 8.33 3.08 2.690 4.363 1.503 8 11| IIr
8 24.80 0.09 8.37 3.64 3.567 3.582 1.503 8 £V £V
9 20. 80 0.08 8.39 3.79 3.412 2.356 1.502°5 £V £V
10 21.80 0.08 8.44 4.76 2.948 3.347 1.506 4 \4 Vv
44 1 32.60 2.69 8.03 0.56 4.288 6.586 1.503 9 AY \Y
2 37.60 2.79 8.00 0.80 4.701 5.884 1.497 1 £V £V
3 39.10 2.65 8.00 1.31 2.587 5.984 1.496 9 £V £V
4 48.90 2.91 8.04 0.53 5.422 6. 060 1.501 3 £V 4V
5 48.20 3.21 8.01 0.40 3.618 7.071 1.498 7 \4 Vv
6 47.90 2.81 7.99 0.42 4.494 6.065 1.497 7 AY \Y
7 47.10 4.65 7.95 2.06 2.690 2.509 1.497 3 \4 Vv
8 39.80 4.86 8.05 2.50 3.567 4.504 1.498 4 v Vv
9 34.80 4.08 7.94 2.07 3.412 0.952 1.499 9 \4 A%
10 30.40 2.93 7.98 3.30 2.948 0.331 1.497 7 Vv Vv
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Fig.2 IR spectra of different straw materials biochars
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Fig.3 Removal rate of Cu’* on different straw materials bio-

chars at different pyrolysis temperature
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