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1- Feed forward neural networks
4- Multiple regression

2- Autoregressive
5- Gene expression programming

3- Adaptive neuro-GA integrated system


http://dx.doi.org/10.29252/jwmr.8.15.250
https://jwmr.sanru.ac.ir/article-1-860-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jwmr.8.15.250 ]

A

Wbj cono b o(gilgp b ol s oS sy,
5 oland .l oaly plodil 1) Wiy, ailiey by Gwie
90 jl ool b Gblgy 9 (o)l (gilwJde 4 (0) o)
s~ s 4 5 (gin o 4 Jao
as ol L (Ul Ly i3y s Soul 0jes jo
G s Sy 2Uly b~ nas S e
Loyl Qlsy =05k (gilude )d (sgian (as 4l
> 9 o gyl (23 calie gt & (ol @ 2y
Cuonl g O S8 dads (3be o pae ;> Uiy,
o ol L g cdldgj sboodly jl oslatwl )b 5l 05l
M3 0 53k )8 (831 51 el slaoje > Sk
B isy dunlio Bua b pols 5856 9) peed bl 0
S —(mas &Sud g (Fohae (as dSuD) Ledgn
ool 2 Sllyy w9 OV g9l (23 (30055 5 (ks
od pbsl bk ool ojo> 3 Sk sl Gl

om|

W g, 9 dlge
adllbo 390 ashio ul,ypw
b oYb a6y, sloasdss s 5l Gl sl o)
YAYIY a¥lo (S35l lawgio g @ y0 00l /YO Conlus
on 35l ojp ol oWl Cusdse bl yieka
BYLOYT AR, s o, Y5 0OV YT OA Y

5 Lawgio () JSK3) cawl 0l gly By Job OY 10

B VYer ol)) aials b by prdaws 51 420 VOVS ol ol
g b ool ojes wuldl (VY) conll )y pdaw I yzo YV
3 )3 sk ye sl 095 53 (slegd (couldl oy 4

(M)

WA Ll 5 )le 110 o)lod [piin o el s> upute dsliagsy

Iy sy 2 Sdas GEPJuo &S Wity s ol & 4S5
OSan 5 aid 2)ls bl bk il b (siloand )
3lgy 5 smas 4Sud ARMAX (gl (oo (¥+)
2 8B ol dnite 5 SUlsymohib il lp
ol @l 35 el d9 2l 5 2 jul slaoje
S (g Odas (S 5 o e &0 (s e
4 g b SBhe Cjgo 4 (o5l 3590 Sl Je ;03 4
sl Jre 5,Slee Cllg) — U8k w18 g s e
ol ARMAX Lot sl s j| jigy cesbmo b
ras gbeSed Jbs g a4 (V) Gl 5 e
P gl joul 0jes 3 paditus Cllgy dy5ly 40 eouas
oS sleodly ob sl wmbs by oles bl
Sshae as e Gl odlitel b (5elsy9e55)
(Sregyh oSl Goh loojer 3 (Suigled)9e05)
@ S)b Sl slayld) wpie » @2V LS
SUlgy 3pgly 3 2Vb 2L Hepe &S &5 b
Joe 228 sl 4 (V) pllan g Glleg udls ot
eSSl AV Ggpiey (Sghas (as &S
o) b sy 8,5 sblae Abg, 0 Juw 29030
oIl g das emST Jlsl gl g3 oS ol ol Guios
&l ple & o dgei] (gilwams 4> s jgus]
256 gloy GRIBIL Grze 5 il (g3 bl )b
(F) ohSer 5 (Shgwd 2gde a8 (gjlwdnd B>
Sp9ly sgate 4 1) (G3lgp g (Eohae (as &Sud
AR Slil 290 9y eanly el oje p3 Gllg)- i)k
omas a8 oS ol )l adlas cpl il ol gols ol
SleaSy by s ulyd o glsy 9 sgian
ol 2 5l (Sglite gls (639y9 slayiel)l il
Juo 3 oolial b (V) fSen 5 oSis Jb xim e
Qb oul o o wliyy (> wote 4 sy

1- Perceptron
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Figure 1. Position of Kasilian watershed in Mazandaran province and Iran
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1- Overfitting 2- Automated regularization
2- Training Set 5- Validation Set

3- Levenberg-Marquardt
6- Test Set
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Table 1. The eigenvalues of a correlation matrix
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Table 2. Rotated factor weight matrix for standardized data
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Figure 2. The observed and estimated pesk discharge with ANN in training, validation and testing periods
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Figure 3. The observed and estimated runoff volume with ANN in training, validation and testing periods
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Figure 4. The observed and estimated peak discharge with ANFIS in training, validation and testing periods
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Table 5. Sensitivity analysis results
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Abstract

Prediction of flood peak discharge and runoff volume is one of the major challenges in the
management of watersheds. The present study was carried out to estimate event flood peak
discharge and runoff volume using artificial neural network (ANN) and adaptive neuro-fuz
inference system (ANFIS) in Kaslian watershed, Iran. For this purpose, 15 rainfdll
characteristics were considered for 60 storms from 1975 to 2009. Statistical indices of mean
sguare error (RMSE), coefficient of efficiency (CE) and the coefficient of determination a%RZ)
were used to assess models Qerformance. The results showed that flood peak discharge variable,
ANFIS with RMSE=1.28m"s", CE=%82 and R°=0.86 has better performance than ANN with
RMSE=1.22m°s", CE=%82 and R°=0.95 and for runoff volume variable, ANFIS with
RMSE=2369.54 m’>, CE=%99 and _R°=0.99 has better performance than ANN with
RMSE=10282.82m°, CE=%98 and R’=0.98. Also, the results of the senstivity analysis
indicated that the most sensitive factor is excess rainfall for runoff flood pesk discharge and
runoff volume estimation.

Keywords: ANaIN, ANFIS, Excess rainfall, Factor analysis, Kasilian watershed, Sensitivity
anaysis
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