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Application of fuzzy pattern recognition model in water quality assessment
of Fenhe River tributary at Gujiao mining section

CHEN Jiaoyan, LI Hongjian, YAN Junxia, YANG Yonggang
(Institue of Loess Plateaw, Shanxi University, Taiyuan 030006, China )

Abstract; Gujiao mining section in Fenhe River is a main recharge area of groundwater source of
Taiyuan, and the pollution in the section is more serious. The tributaries in the section is one of several
pollution sources. The paper applied the fuzzy pattern recognition model with the method of correlation
coefficient to determine the index weights so as to assess the water quality of the tributaries of Gujiao min-
ing section in Fenhe River comprehensively. The results showed that the level characteristic value of water
quality of nine tributaries is between 1 and 2, and the water quality of the section is better. The water
quality level in Dachuan, Shizi and Tianchi river is approximate level [ , and that of other 6 tributaries is
level II. The evaluation result is reasonable and objective ,which can provide academic reference for the
pollution control and comprehensive management of water resources in Gujiao section of Fenhe river.
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9 ZSCHB R BRI ZE RAE M AEAR (LR 1),
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® 1 HLH RS RKGRYNAR R 5% (2004) mg/L
P fERR - COD, FaRIiES HAA 15 % 1 K27 F- Pb cd
yILNG] 49.73 3.64 2.736 0.024 0.0034 0.4353 0.0011 0.039
i1 43.01 5.28 15.451 0.048 0.007 0.5684 0.014 0.004
JESE 17.47 1.34 0.589 0.416 0.002 0.4035 0.0001 0.0029
Wi F-Yn] 125.82 0.000 2.544 0.024 0.006 0.3012 0. 000 0.0018
WA H 471.64 5.98 0.376 0.005 0.002 0.4486 0.0319 0.004
A 200 3.65 7.893 0.019 0.0021 0.4507 0.0289 0.0063
R 72 46. 30 1.460 0.021 0. 0026 0.5263 0.0111 0.0079
K g5 25 0.54 2.263 0.009 0.0018 0.3841 0.000 0.000
Tk )i 462. 87 2.895 0.859 0.016 0. 003 0.4533 0. 000 0.0013
2.2 MAEHZH R XK REMER IR RS
2.2.1 I IEARSARALAE A G ARAR B ALLE IS
2% 1 ) W D ESCHE T ST FE AR ARG R X
T 49.73  43.01 17.47 125.82 471.64 200 72 25 462.877
3.64 5.28 1.34 0.000 5.98 3.65 46.3  0.54 2.895
2.736 15.451 0.589 2.544 0.376 7.893  1.46 2.263 0.859
v 0.024 0.048 0.416 0.024 0.005 0.019 0.021 0.009 0.016
0.0034 0.007 0.002 0.006 0.002 0.0021 0.0026 0.0018 0.003
0.4353 0.5684 0.4035 0.3012 0.4486 0.4507 0.5263 0.3841 0.4533
0.0011  0.014 0.0001 0.000 0.0319 0.0289 0.0111 0.000 0.000
L 0.039 0.004 0.0029 0.0018 0.004 0.0063 0.0079 0.000 0.0013.]

Z: MR FOK PR T b ( GB3838 —2002 ) X X /K B SLHEA T 204 , PN HEARAR IR (BN (% 2)

x2 MRAFRERESEIRE mg/L.
g3l CODy, PERTIES AR 15 % (i) F- Ph cd
I <I5 0.05 <0.150 0.002 0. 005 <1.0 0.01 0.001
I <15 0.05 0.500 0.002 0.050 1.0 0.01 0. 005
m 20 0.05 1.000 0. 005 0.200 1.0 0.05 0. 005
v 30 0.50 1.500 0.010 0.200 1.5 0.05 0. 005
A% 40 1.00 2.000 0. 100 0.200 1.5 0.10 0.010
HRAE R 2 PSR FRbR ME(E R R Y 2.2.2 HAARTFEEE RASPRRFEERERE X R
T 15 15 20 30 40 7 K (D) AR AR PR K BT A AR SR B (3R
0.05 0.05 0.05 0.5 1.0 3).
0.150 0.500 1.000 1.500 2.000 M FEPRPRAE(E AR Y FIA2R(2) A5 48 A
y - 0.002 0.002 0.005 0.010 0.100 FRUE(EXT K ITAN A BIAIXTRIE R (£ 4) .
0.005 0.05 0.2 0.2 0.2 2.2.3 KpmAAraE a2 i1 cop,,
.o 1.0 1.0 L5 L5 &8 Hr COD,  ATME . = A5 KB Sk,
0.01 0.01 0.05 0.05 0.1 F~ .Pb.Cd fAHEZ % R = (1.000,0.978,0. 965,
L0.001 0.005 0.005 0.005 0.01 ]

0.866,0.747,0.926,0.944,0. 838) , H /A= (3) 4



451 Fislgs b, 55 - BOBIBE UM AR 5 28 DX S it A VA 1 oz 99

— A5 RAL A B V= (0. 1377,0. 1346,0. 1328,
0.1192,0.1028,0. 1275,0. 13,0. 1154) , Az

2.2.4 FHEMBEXREINEE HIESSHp =
2, 8K B R R A A (8) L (9) 15 R 8

(4) 135 W, JE I 5 RFIE (R S) -
F3 B A WEWNREE mg/1,
e CoD, A A YR W WAk F- Ph Cd
SN 0 0 0 0.776 1 1 1 0
i 22 1] 0 0 0 0.531 0.99 1 0.956 0. 667
JESE | 0.901 0 0.763 0 1 1 1 0.789
i~ 0 1 0 0.776 0.995 1 1 0.911
WA 0 0 0.878 0.969 1 1 0.757 0. 667
B 0 0 0 0.827 1 1 0.79 0.411
W 0 0 0.292 0. 806 1 1 0.988 0.233
Ky it 0.6 0. 484 0 0.929 1 1 1 1
Kt )1 0 0 0.617 0.857 1 1 1 0.967
x4 EARAREEST A WEXNREE mg/L,
IK TR COD, A A R Ak F- Pb Cd
I 1 1 1 1 1 1 1 1
I 1 1 0.811 1 0.769 1 1 0.556
Il 0.8 1 0.541 0.969 0 1 0.556 0.556
\Y 0.4 0.526 0.27 0.918 0 0 0.556 0.556
Y 0 0 0 0 0 0 0
r 0 0 0. 1241 0 0 0 0 0. 0826 0 7
0 0 0 0. 1346 0 0 0 0. 0651 0
0 0 0. 1013 0 0. 1166 0 0. 0388 0 0. 0819
W - 0.0925 0.0633 0 0.0925 0.1155 0.0986 0.0961 0.1107 0.1022
0.1028 0.1018 0.1028 0.1023 0.1028 0.1028 0.1028 0.1028 0.1028
0.1275 0.1275 0.1275 0.1275 0.1275 0.1275 0.1275 0.1275 0. 1275
0.13 0.1243 0.13 0.13 0.098 0.1027 0.1284 0.13 0.13
L0 0.077 0.0911 0.1051 0.077 0.0474 0.0269 0.1154 0.1116-
HIRAT(S) XA W HETIA 1k, f3 LR B8 bR R AR W
r o0 0 0. 1834 0 0 0 0 0. 1125 0 7
0 0 0 0. 1945 0 0 0 0. 0887 0
0 0 0. 1497 0 0. 1829 0 0. 0745 0 0. 1248
W = 0.2043 0.1282 0.1519 0.1478 0.1613 0.2146 0.1975 0.14 0. 1567
0.2816 0.2581 0.1884 0.1842 0.2 0.2662 0.245 0.1737 0.1944
0.2871 0.2517 0.1921 0.1879 0.1537 0.2144 0.2467 0.1771 0.1982
-0 0.1559 0.1346 0.1519 0.1208 0.099 0.0517 0.1572 0.1701-
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x5 HIEZTRHAZRAKRIFENER

YAl S K& B 1] FONFRHE(E
SN u, = (0.6732,0.2910,0. 0203 ,0. 0095 ,0. 0059) H, =1.3836
i 22 1| u, = (0.4428,0.4664,0.0516,0. 0235,0. 0157) H, = 1.7029
JE 1| uy = (0.4898,0.4519,0.0358,0. 0145 ,0. 0080) H, = 1.599
RSt u, = (0.7846,0.1723,0. 0264,0. 0114,0. 0053 ) H, = 1.2805
WA N us = (0.4328,0.4876,0. 0495,0. 0193 ,0. 0107) H, = 1.6872
B4 ug = (0.4251,0.4777,0. 0573 ,0. 0237,0. 0161 ) H, = 1.7277
o 9l u, = (0.4371,0.4794,0. 0476 ,0. 0223 ,0. 0136) H, = 1.6959
KU1t ug = (0.6078,0.2535.0.0773,0. 0419,0. 0195) H, = 1.6118
Fet 1] u, = (0.6599.0.2550,0. 0494 0. 0235,0. 0122) H, =1.4731
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