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Application of RBF Neural Network in the Surface Water Assessment in Pingdingshan City

LI Lei et al  (Institute of Natural Resources and Environmental Science Research, Henan University, Kaifeng, Henan 475001 )

Abstract In order to assess the surface water environment quality accurately and objectively, neural network toolbox of MATLAB was used
combining with K-means method. The surface water quality of five sections in Pingdingshan City in 2004 was assessed. Due to the actual situa-
tion, the scope of training samples were changed before assessment. The training and test samples were normalized. The RAND function was
used to construct enough training samples in order to keep the network full learning. The result showed that using K-means method could deter-
mine the network center fast and accurately, and the result was the same with that by the single factor method. The RBF network could com-

pute fast and quantify the result, which was advantageous for the comparison of same kind of water quality.
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Table 1 Quality standard of surface water environment mg/L
TR G N 2 S ™ B T T —
. . . . . . FERlHES PR EaRia]
Evaluation Standard of water ~ Chemical oxygen Ammonia Biochemical Permanganate
Petroleum oil ~ Volatile phenol ~ Fluoride
level quality demand nitrogen  oxygen demand index
—2& Type 1 15 0.15 3 2 0.05 0.002 1.0
2 2K Type 2 15 0.50 3 4 0.05 0.002 1.0
3 =2 Type 3 20 1.00 4 6 0.05 0.005
4 PUZ& Type 4 30 1.50 6 10 0.50 0.010 1.5
5 T2k Type 5 40 2.00 10 15 1.00 0.100 1.5
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Table 2 Surface water quality in five sections of Pingdingshan City in 2004 mg/L
Wi fle=stt o A AT R TR L FaNiEN R A
Section Chemical oxygen demand ~Ammonia nitrogen ~ Biochemical oxygen demand — Permanganate index  Petroleum oil  Volatile phenol Fluoride
A KT Section A 6 0.29 1.33 2.10 0.01 0.001 0.46
B i1 Section B 7 0.49 1.65 2.4 0.01 0.001 0.44
C BT Section C 16 7.50 5.9 5.30 0.01 0.001 0.60
D ¥ Section D 8 39.00 37.00 26.90 0.12 0.100 1.91
E Wrifii Section E 6 0.12 1.50 2.65 0.01 0.001 0.60
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Table 3 Single factor assessment level of all sections in 2004
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Table 4 Comparison of water quality assessment result by differ-

ent methods

o BLR TR RBF [
WTil Section
Singlefactor evaluation RBF network
A W Section A JIES 1.468 2(I12%)
B Wi Section B IS 1.518 9(1I2%)
C BT Section C HIk 5.193 6(H %K)
D Wi Section D HIk 5.548 T(H %K)

E Wi Section E JIES 1.351 7(I%%)

(2)RBI [W245 1 11 Z50RE A i B AR 5 o 50 0 7 4

B X T8 IOK bR v A W B 45 ARk

KINGFEARVER . I H I ZRAEAN 2238 37 RAND R £ BEHL

B PRI R 285 1R 724327 2T, TR Bs X )I 25 A i RE AR 47105

—ARAR B, bR P 45 IS

(3) XA A A UEAT K S 5 25, R bt 1 A 20 48

R A Z R B, AT EE G T DR Bl AL BE IO 5 3 4%

PEBE N IRATEOL . B A 37 5 B0 I 75 5 BE AL 4k 1 BB

BUF R 4, I BI85 5% W EHf

S Z 3k

[1] 3k, ST A TS A K S R PR [ ] SRR
Fl4,2000,26 (4) :40 —42.

[2 ] 35kt ofate, 2 0iR. M A NE RS TN iRt [ .
TEPREEISN,2000,14 (3) :141.

[3 ] VEAItE, 2R AL T ANN [OERES TR PEOY [T 1. PUJTIERER, 2002, 21
(3):43.

(4 ] XTS5 Bk R, & P W AR E 1 Rl B B R
FALT | i irss St A245,2003,16 (6 ) :251 —253.

[5 ] =P, B 85 55, R 15, 55, RBF f48 45 N ELAE 7K B o A 1z
[T . MzsEE A, 2006,25 (7)) :69 = 70.

[6 ] X152 40 2550, 844%. MATLABG Feffi K ity Fi (M ] BE R : B R IR
+t-,2002.

[7 ] SIMON HAYKIN. #WEEHE [ M 1.2 fi. H-H( 25, 1% dbat AU T
Al 2004,

[8 ] {44R, 5. 4T MATLABG. X Y 2480 M 5150 ——f i 4 (M ],
VO PO2r T RH R A, 2002.

[9 ] BRI, ke, 1 1 = N TR s SHEMIE S (M ] 5
12, 5. bR RRE A, 2003 :38.

[10 ] B5E 5, T2, 507 25 MATLAB SCf ANN J57E/EH /K BT
WrrREoRz L) ] JEERe s - SRR AR, 2004 ,40 (2) :299.

S G S GG GGG GG S S G 0 W S G 0 G G G GG S G GO W S GO O O P GO WO SO G Wiy

(E#% 11511 ®)

R /D PR S ) B RN 2R H A /D 3 B A R Y
MR AE. — 28 Z 54 Fh 28 1077 Ui 5Kk A< 3% (Sphaerotilus na-
tans ) RGN FE R (Microcystis aeruginosa ) /|NER B ( Oscillato-
ria tenuis ) B OREEE ( Euglena viridis ) HRIE £ 4t % (Ankistro-
desmus faicatus)%;m R T SC B R B ) L SR S

S BT T P A K AR T AR

Sk

[1] =y, DETn 48 AR, FERmso ks R K n ek 6 (0 1. b
R ARk, ,2005 (11 ) :49 - 53.

[2 ] ipeae. okt (M ] s Aol iR, 1986::170.

[3 ] e s Wi (=) [ ] Bl ,2007 (1) :85 - 86.



