/1 /1l

| >\

(BOD) (DO)

(BOD) -
/
‘ / /O

W
O
O

E-mail: hasafavi@cc.iut.ac.ir



(BOD)

.(Little, and

Williams, 1975)

(ANFIS)

.(Jang, 1993)

(1975) Yih, and Davidson
(1998) Mulligan and Brown
- Van Griensven,

(2002)

(Jang and Gulley, -
.1995) -
(DO)



(Chang and
- .Chang, 2001)

‘(Nayak, et al., 2004)

Layer 1

Layer 2 Layer 3

/ B1 Wo

I

(Nayak, et al., 2004) -

w2"

Layer 4

XYy

A = Wi Wi ! l
Y\ e Q\>

x —>
< —>

)

Layer 5

W1 f1

w2" 2




(RMSE)

(R

(NMSE)

x%

TS, =% x100

(MAPE)
T ey)
(2
3)
4
Xi
(TS
®)
Y
n x% (APE)

x%



alasS

s, saly wlsss,

olee sy

Scale: Scale:

[~ Aaaaa— (____— SSaa—— )
0 100 Km 200 Km 300 Km 0 500 Km 1000 Km 1500 Km

()

5599 NESTI N e 58 Gl



DO BOD ()

(mg/l) | (mg/) | (mg/l) | (mg/l)
/ / BOD
/ / / / DO
BOD
(MATLAB 7.4)
()
ANFIS
BOD

()

NE3 "NF2 NF1

ANFIS BOD
(NF1) -
BOD
BOD
() : (TSx)

NF1

DO

(T)

(T)

V)

DO

BOD

BOD (V)

W)

Q
(d)

Q)
(d)

DO BOD



BOD ANFIS ()

MAPE NMSE RMSE R?
/ / / / / / / / BOD_,, BOD,,, T, Q | NF1
/ / / / / / / / d,V ,BOD,, BOD,, | NF2
T.Q
/ / / / / / / / d,V,T,Q | NF3
| —— Halie —— NF1 —— NF2 —— NF3 |
50 -
45 -
40 + .;}:,A\ I 1 :'4. y/
" A‘ [\x n A ;::v." ! V‘A
35 1 1R \ 7 L \ 1 (IR
P \ V \‘ //\\ /»l’ \& )/ "é‘\l
E’ 30 H \\U‘A“ ; ) \‘ " % / \/ Y |
E 513 W\ N Y A\ Mot ;\ 1 %4
‘\ \ ’,\ ]5 \\,
B0 Y \ |
15
10 A
5,
0 T ————————————————————
1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109
(aLa)QLAj
(NF3 ,NF2 ,NF1) BOD ()
100 -
90 -
80 -
70 -
)
7-"5 60 - —_m= NF1 —+_NF2 —«_NF3
1’50—
g 40 -
30 -
20 -
10 -

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96

(%) Wi 4astid

(NF3 ,NF2 NF1) ()




NF6 NF5 NF4

ANFIS
DO
DO ANFIS ()
MAPE NMSE RMSE R’
/ / / / / DO, W, T,d, | NF4
\%
/ / / / / d,DO.,DO., | NF5
b T ’Q
/ / / / / d,W,DO,, | NF6
Q
—+— ulic —a NF4 —a—NF5 ——NF6
7 _
>
E
Q
[a]

0 L I O A B

1

16 21 26 31

(NF4 NF5 ,NF6)

(TSx)

36 41 46 51

(oY) ol

DO

56 61 66 71

76 81

()

()

ANFIS

86 91

DO

96 101




—=— NF4 —— NF5 —— NF6

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96
(%) Ui Alliud

(NF6 ,NF5 ,NF4) ()

(TDS) -
(COD) / / BOD

(DO BOD )



cwioal

1-Adaptive Neuro Fuzzy Inference System -
(ANFIS)

Chang,L.C. and F.L.,Chang. 2001. Intelligent control for modeling of real-time reservoir operation.
Hydrological Processes, 15, 1621-1631.

Jang,J.S.R. 1993. ANEFIS: Adaptive-network-based fuzzy inference systems. IEEE Transaction
Systems, Man. and Cybernetics. 23, 665-685.

Jang J.S.R. and N.,Gulley. 1995. The Fuzzy Logic Tool Box for Use with MATLAB. The Mathworks
Inc. Natick, MA.

Little, K.W., and R.E.,Williams. 1975. Least-squares calibration of QUAL2E. Water Environment
Research, 64(2), 179-185.

Mulligan,A.E., and L.C.,Brown. 1998. Genetic algorithms for calibrating water quality models.
Journal of Environmental Engineering, 124 (3), 202-211.

Nayak,P.C.and et al. 2004. A Nero-fuzzy computing technique for modeling hydrological time series.
Journal of Hydrology, 291, 52-66.

Van Griensven,A., A.,Francos, and W.,Bauwens. 2002. Sensitivity analysis and auto calibration of an
integral dynamic model for river water quality. Water Science and Technology, 43(7), 321-328.

Yih,S.M., B.,Davidson. 1975. Identification in nonlinear, distributed water quality models. Water
Resources Research, 11 (5), 693-704.



