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Figurel. The geographical location

and hydrometric stations in sofichy basin
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Figure 2. The observed values of monthly precipitation and runoff Tazekand station during statistical period

Table 1. Statistical Profile_monthly runoff in Tazekand
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Table 2. Cross-correlation coefficient between input and output parameters
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1- Support vector machine

2- Artificial Neural Network


http://dx.doi.org/10.29252/jwmr.9.17.57
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.2.4
https://jwmr.sanru.ac.ir/article-1-610-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.22516174.1397.9.17.2.4 ]

[ DOI: 10.29252/jwmr.9.17.57 ]

4

ol asb e pido Y ojled S 5 Lm‘_’)] sl
Qi Qrt yusio i Jols OluS 5 pl ol ol psio
Silw s > Pho yuiio lgiedy Qre Qrs Qra Qi3
u|9_&4_: Q1 JEVE VIR ON 1 LS eald uw uua)
3 eite ol (B bl <S5 ol ) e (ke
Iy e (p i (0,0 jods b psio dad &S Jloj )

Sy o yolaid! sgs 4

WAV il g 5lee VY oyl /s Jlo jusol 059> o o dolidimgs

Al oo ydls Qpe o j>dy o juiio dad cgd 0)led
Cad & ¥ Jodo slacaS 5 plad gly LS lade a5l
LYLY gols olusy il S (1) a)LaT Jlde kW]
A dmlie o oS 5 an abgrye LolS oylal Hlade
oo OS5 b Jao Ll e o] 3 o8 SlS s
Olg=isdn g ) oplend S5 jolad LB lade I yudey
iy a0y el Qllyy (e ) e (n Feke
JaSgban (IV) 4235 el (sl Jie sy o]
Mo 483,15 392y S )5 (b 3980 onlie ¥ Jou

adllasygo (5 yiag)hed ol Cllgy (silo o )3 LI (ygeil gls —F Jouo
Table 4. Gamma test results in modeling runoff in Tazekand hydrometric station

laosls liss V caus syl gllos A s Ll » “‘j;f“ S
¥rs s [y = .J-50 - \
frs YAY Y R Y Qe v
Aird -IYVYY [+ o[-0y +[+59 Qts Y
5 -Iyvy [--5 AN RN Qus ¥
frs LYot [ YD o5y Qs 5
frs YA [ A ey Ve Qus 5
Aird -[ovs [+\¥ «oFY <\YY¥ Q1 N

N )2
RMSE = /W v)

_IN rimy)?

E=1- e g

2 Mie Y Slalie 0 e x; A JIF Llg,y 5 a8
OxSlpe polde UL i an Y 9 X g 0dddn i
Aaled |y o opy iy Jie il o jblie glaosly
A S s pdlie iy 4 Hlse dw cpl gl &8 cail
Sl ansly olyed 4 1y S§ g yhuo S$

Jis 90l oolatwl b Gllgy (slaosly (gjlw Jao jolaioay
i g ejeal Caps Laody 5l isw ANN 4 SVM
Jolia 33.cd )5 )18 eolasiwl 3y50 (i Como S 500
b 4 by e oddbduwle &bl sl oyl polis £ 90
5SVM Jue 53 2 )3 (oxicws Como g (hjgel S5
Cuol 0ab 451, ANN

35S 035 o) alale GUslg, (glaedls I oalawl caps
5 Olwidy by pile la Jue o sla Sao 4B,
90 du (Blal Ojawds sl Ll cogins uac &S
Yo g Jie Ubjsel (lp doyd Vo Al (CAmandl Caomndd
(\;’) .\_).))5 odlawl (T SO (.)"‘?U dl).: Al Loy

ey JSi &y bl laodls des ¢ Jdo o8 isl58] jslaiea
323l 4 Loyl s 1505 55kl V g yho Sae 93
WS (glwdad 53 odlaiwl 5l dn adel

Xi—X
X = i~ 4max D
n Xmin—Xmax ( )

slaodls X ¢ Slaalin laodly polas X; dlaly opl )
slmodly By o iy a Xy 9 Xipgy c0dbd )l

Al o Jolis g iSTas
)] D.A_M)u_u..)u,m_) 9 LS.JIAELM'J.A dLbb.)l.) d._m;l.mo Lg‘)—’

Slape bwgio aday (RY) o cups (ylol slayasli

25,5 o3kl (E)ylSsl 55 ykne o (RMSE) s

RZ _ Z 1(xl -X)(yi—y) ]2 (;)
Jz O

1- Nash Sutcliffe


http://dx.doi.org/10.29252/jwmr.9.17.57
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.2.4
https://jwmr.sanru.ac.ir/article-1-610-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.22516174.1397.9.17.2.4 ]

[ DOI: 10.29252/jwmr.9.17.57 ]

al (Sgman (was 8Sub g Glutdy )by cpdle jledliiul b gl Bgo 4ldg) Cllg) (g3l Je

LS 05l (g yrogytem olSiul Gy, (gilwand )d Glutdy Jbp cpdle Jho oLyl =0 Joa
Table 5. Evaluation of Support Vector Machine to predict runoff in Tazekand hydrometric station
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Table 6. Results artificial neural network used in the training and validation
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Abstract

Accurate simulation runoff process can have a significant role in water resources
management and related issues. The inherent complexity of this process makes difficult the use
of physical and numerical models. In recent years, application of intelligent models is increased
a powerful tool in hydrological modeling. The aim of this study was the application of the
Gamma test to select the optimal combination of input variables for runoff modeling in Sofi
Chay. Streamflow modeling was performed based on the optimum number of the selected
variables using the artificial neural network (ANN) and Support vector machine (SVM)
methods .Gamma test results showed that monthly runoff with six antecedent runoff values
provide better results to predict. Runoff simulation using support vector machines and artificial
neural network models also showed that the best input structure will be delayed until six to
predict of next month runoff. Among to models with the same input structure, support vector
machine have relatively high efficiency compared to artificial neural network.

Keywords: Qrtifgpial Neural Network, Gamma Test, Runoff, SofiChay River, Support Vector
achine
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