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Water quality evaluation and prediction of upstream of Dahuofang Reservoir in the

Hunhe River based on the fuzzy comprehensive evaluation
YAN Bin, YANG Xiao
( Shenyang Agricultural University, College of Water Conservancy, Shenyang 110866, China)

Abstract: Water quality in the upstream of Dahuofang Reservoir of the Hunhe River was evaluated in three detecting sections

( Beizamu, Gulou, and Taigou) using the fuzzy comprehensive evaluation method and analytic hierarchy process ( AHP). T he

oorrelation analysis between water quality evaluation results ( water quality fuzzy comprehensive evaluation index) and corre

sponding upstream inflow was preformed. A nonlinear regression model of the upstream water inflow and water quality fuzzy

comprehensive evaluation index was developed to predict water quality. The results show ed that the nonlinear regression model

has high fitting accuracy and it can predict the water quality categories of each upstream inflow section.

Key words: water quality evaluation; water quality prediction;

fuzzy comprehensive evaluation method; Analytic Hierarchy

Process ( AHP) ; nonlinear regression model; upstream of Dahuofang Rreservoir; water quality fuzzy comprehensive evaluation

index
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Tab.1 RI values of order 1- 10 matrices

M 1 2 3 4 5 6 7 8 9 10
RI 0 0 0.58 0.9 1.12 124 1.32 1.41 1.45 1.49
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BZHATH . SRR R HTETERE Wy (R 2) .
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Tab.2 Weights determination using Analytic
Hierarchy Process (AHP) method
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Tab.3 T he single hierarchical arrangement
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Tab.4 Weights of pollution factors determined by
Analytic Hierarchy Process (AHP)

B1 B2 B3 A JZRRHET
JZIR - )
0. 091 0. 151 0. 758 AL Hey

Cl 0. 043 0. 026 0. 035 0.035 6
) 0.196 0. 263 0.211 0.217 3
a 0. 079 0. 060 0. 094 0.088 5
A 0. 094 0. 079 0. 120 0.111 4
s 0.013 0.010 0.011 0.011 7
6 0. 526 0. 420 0. 156 0.230 2
c1 0. 050 0.143 0.372 0.308 1
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Tab.5 Seasonal water quality evaluation of each section from 2004 to 2012
VT b Z A W PR Al RTINS REs] ]

\ - B
2004 1.81 0 .72 0 .98 0 1.8 0 .54 0 .53 0 1.66 0 .6 0 1.63 0
2005 1.69 0 1.73 0 .79 0 172 0 1.62 0 .51 0 .57 0 1.59 0 1.63 0
2006 1.86 0 .75 0 .89 0 1.63 0 1.47 N .58 0 .6 0 1.47 N .63 0
2007 1.79 0 .79 0 .91 0 1.8 0 .7 0 .5 0 .63 0 .7 0 1.71 0
2008 1.74 0 .76 0 .92 0 126 N .55 0 1.44 N 1.28 N .62 0 1.63 0
2009 1.67 0 .8 0 .97 0 119 N 1.47 N 1.45 N 1.24 N 1.44 N 1.64 0
2010 1.8 0 1.84 0 .94 0 1.8 0 2 0 1.48 N 1.18 N 1.48 N 1.64 0
2011 1.5 0 1.48 N .92 0 .2 KN 1.45 N .52 0 .19 N 1.43 N 1.64 0
2012 1.52 0 .6 0 287 0 1.13 N .77 0 .58 0 .12 N .47 N 222 0

B 5 nl UL, db Z AT T 4 4R KB 2850 B0 0 25, F2K
WK IR 2011 4F N RSN HABAE 440 0 25, Ak
WK B AIBR 2012 4E240 SELLA JLABAE 633528 0 28, i —
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mg/ L, @ E M KO K T bRk 80% o ol HE I
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FEAN 252010 4EER AN, KR EGHR U, 3 — L0k
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Fig. 1
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Tab.6 Regression analysis

Average daily flow
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Jb 2y

RN

ngé y= 0.0003x3 - 0.008x2+ 0.0824x+ 1.2336 R2=0.6422
G4 y= 0.0075x3— 0. 1523x2+ 0.9692x— 0.2443 R2= 0. 689
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KARRVEAN S B, & W K 6. 7. AT W, B KW &
WrIRT [l VARE R R g 0. 0817 4b, HoAth 5% B 1345 Wi R* 3

y= 0.0134x3- 0.2717x 2+ 1.7049x- 1.3235 R2=0.7152
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WE & 1) W TR 7K S K TR 23 PRAN i B 38 52 IEAH D% (4
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Tab.7 Nonlinear correlation analysis

AbrHEL R E bR R 2L

b BE T s
PRI

g JEZ4AR - 0.006 0.014 - 4.255 - 0.46 0.665 0.253
K 0,002 0.014  0.766 0.132 0.9 0.807*
5 B9 - 0.006 0.013 - 4.959 - 0.487 0.647 - 0.197
" JbZ4AK 1.705 1.247 13.844  1.367 0.23  0.577
Ko HBE 0.082 0.216  4.337  0.382 0.718 0.762%
s G 0.969 0.778 13.189  1.247 0.268 0.62

e # RIRAE 0. 05 ACF( XU - W24

K Fom)
N FEY A P 0 A5 2R 5 BT 1T = 7K 3 A 7K A 7K A
SR VEM R BCIEAT I, AN AR (R 8. 9) WL, TMME S
VR ZE (8 7 o) TLISLE 20% LA Ul i F iR . db 2y
AR W ol BT T 5 A BT K 390 TN Fe 3 4 0 176
L 671 66, KTV AR 4 0 2 Ak B 1500048 5 23 ik
3321 59.2 5, KBV L A0 0 L0 %K.
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(1) JBZRA . b & Vi T 2R K SR M 7E 0 8
b KIS T AR I TE O 8 Lh b, AR 1BR 2012 4
A A W THI K B 0 O LA, JoAt 5 Wi i 4 4242975 0 2
Pt

(2) 3L SR KA B K TOBERI 25 45 VRO i B AR 2k
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Tab.8 The prediction of water quality evaluation index of each section during the wet period

ey FAMETE  KERRECIRE AR A VA (%)

KRR (mP= ) ek Wit AW dbgok W AW dRk W AW Jek W AW
2004 68. 84 1.72 1.54 1. 60 1.71 1.55 1.55 0.01 -0.01 0.05 0.63 -0.37 3.31
2005 182. 46 1.73 1.62 1.59 1.79 1. 69 1.69 -0.06 -0.07 -0.10 -3.50 -4.63 -6.03
2006 94.75 1.75 1.47 1.47 1.68 1.57 1.55 0.07 -10.11 -0.07 3.91 -7.19 -4.79
2007 54.35 1.79 1.70 1.70 1.74 1.53 1.57 0. 05 0.17 0.13 2.82 9.86 7.59
2008 58.97 1.76 1.55 1.62 1.73 1.54 1.56 0.03 0.01 0. 06 1.69 0.89 3.80
2009 47.51 1. 80 1.47 1.44 1.76 1.52 1.58 0.05 -0.06 - 0.14 2.58 -3.96 -9.62
2010 267. 36 1.84 2.00 1.48 2.00 1.99 1.76  -0.16 0.0l -0.28 - 8.58 050 - 18.88
2011 59.94 1.48 1.45 1.43 1.73 1.54 .56 -0.25 -0.08 -0.13 -16.56 -5.84 -9.03
2012 140. 68 1. 60 1.77 1.47 1.71 1.62 1.0 -0.11 0.14 -10.13 -6.62 8.08 -9.16
2013 169. 26 1.76 1.67 1. 66

£ 5HE - 287 ¢
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9
Tab.9 The prediction of water quality evaluation index of each section during the dry period

gy MKMETSy RTOEIMEEGIIE KOG Al AT A He(%)

HOKI (m> 1) ook Wil AW vk W AW ek W Al ek W A
2004 7. 14 1.98 1.53 1.63 1. 88 1.52 1. 64 0. 10 0.01 - 0.01 1. 46 0.34 -0.76
2005 6.31 1.79 1.51 1.63 1.98 1.51 1. 69 -0.19 0.00 -0.06 - 3.06 -0.02 - 4.08
2006 7.43 1. 89 1. 58 1.63 1. 84 1.53 1.63 0. 05 0.05 0. 00 0. 66 2.79 0.30
2007 7.8 1.91 1.50 1.71 1. 80 1.53 1. 61 0.11 -0.03 0.11 1.42 - 1.60 7.12
2008 3.38 1.92 1.4 1.63 1.85 1.43 1.58 0.07 0.01 0. 05 2.01 0.57 3.13
2009 4.38 1.97 1.45 1.64 2.06 1. 47 1.71 -0.09 -0.02 -0.07 -2.04 -0.97 - 4.85
2010 6. 67 1.94 1. 48 1. 64 1.94 1.52 1.67 0.00 -0.04 -0.03 0.05 - 1.85 -2.10
2011 10. 80 1.92 1.52 1. 64 2.28 1.57 1.91 -0.36 -0.05 -0.27 -3.32 -2.52 -17.62
2012 11.43 2.87 1.58 2.22 2.68 1.58 2.14 0.19 0.00 0. 08 1. 66 0.11 4.94
2013 12. 15 3.32 1.59 2.50

(3) ABEAe A R | £ ¥ T 1 = 2K S0 K BTN F A S5 2

A0 e MR WK BB AN S50 A0 0 L0 K.

i A R K R, N A SCIR R £ 5 DF i 3208E AT K

TR, Hol 2 0K (913 R B0 R R T 1, 00 4 2R

TR 14 o
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