sl
SB g ol cblis gl yigsy alxe
VY (Jgl 0 )lowd cpucmd Wl
www.gau.ac.ir/journals

SOl sas3935 b (5T & yShos (w9 g ANN sl Juo b 4589 (b 3> (S

Y # Y. s ‘ Ve .| .
o a9 LSS ol g A 93] dlass
Ld)‘}}:;';_:T E) S bl aJ._<..i.Aj}é bl:.w“‘ oot S S NEGH L&T 6@@)[«: cjjg ‘5_,253 d)m:.:\)\
Z .. - P TR
oot S S oSl ‘g;g. ‘SUM)L\A UJS )L:..L_:\b

AQJA/Y c s dy ’@)U CANA/YO (sl s '@)U

S

Gladul b 035 Je 53 (Glos Sl 5 O S5 Al pgm e ladite ST
CLSGESS ocnl Sl st arlpe CnSE L S0 bag) Ol i Wles (o 2
ol Gmote Sl D )l il (ANND (s ae glaaSid dile s 8
sl bl ol 532355 o i cOa0lS s dar sla ¥ B ) Ol e ol s il Loy T 3
$3358 Je £ (PCA) Lol slaad 5o 56T 5 (CO) 523335 Sar S 6,8 Ka L
il slaails 5 (CV) i osliel ST 51 eslizad L e 45 <5le ANN |
©3a5 Jhe pip bt Olape :S0ke i 5 bt Glae 8 (Sle (el o b WSlaa
(ool slaaddse 5 53555 Sl iie SIS a LA Ol e i Sl e 0 8 plulis
o Sl 5 A e ANN e o Sles 2 T 51 G 0 (S5 5 3k A
S8 2ol suse (855 dbe i s Sas 5 =Y 5 t=) & sl 53 (SOD) s Ul g
Wlasy O s 86 St ples o site DI 4y 53 8 35 O Sy o .2 8
0 Olyets |y bdde ol 5 Shas gt jsbas (65555 e Olgeas SOI [axls pioean .l
sl odizn 35 R 6l Ao 3 & s MAE 3 RMSE (¢l st s

Qﬁ)lS w? SOI AANN 40‘-“']7' Lf”fg)’:”ﬁ L;J,.Lf‘;lmj(;

morid_sa@modares.ac.ir 435 J s ™

"y



Aodfo

ST b Slaptos 5l aug o3 0 0> bl B A O35 4 8355 0L wote
Coy Cdeay oS 0558 Wlen Jlua S 5 SHp cbas s 5o b oo i ool Caanl 3yl
Al Sk s e e Ol age Slaas e I B S350 M5 s shuslis Bl
5 bdie )l ey gl Sl sl sadie 1 sl ity ol sl sl
rlge CuSa b bt gleekdy ledde 0o A bt G S5 gladie s
Llg o (ANN) o gime e ot gladde tile st 2 eSS blie s .y
Cuo 33 oy G iasy ol cldle b (01444 OKes 5 diby) asb g el sl
OLan 5 il el ok alol Ol e 53 ANN sladute 51 ealisal b Ol it
oxlital ST e 53 sl sl o3 0> ULy ook dlaly 03,5 Jte g ANN 1 (Y20 8)
WSd b ed sladde ol IS wltsg, 0L alale o o gl (Y0r) JlsS 5 o s S
23 5 05 0L wie (T00A) O 5 BTN s JSw 1) Gles lags j = e
Sk a5 ot Gl (T408) OLes 5 S isls ool ANN (sladie Jaw 55 1 Lol
Sz Geamad 5 03 el el s As S ealiied ANN gladie 51 ST 5o UL,
Jde s ANN sladue sleslanal b JUs 55 0L o &l30, s sl (T008) OLGa 5 J s
b avslie 53 ANN Gsladute sl pe 5,lS Sy (Koa JSWAT) Sl 5 T s i3
e Sop im0 st ans > e Llesy tash 3 b e sladde L
S osdige oS TSOD Ly Sllay Latls &) yon o5 (ENSO) sl sdyy dle ol
ol Sl in e 03 St e Olpeay 5 el el e Oler il Gble (5L Ol
S s i 61 SOL i ealanal b abaly 53 .l ol b S )8 cilises bl 53 S50 00 5
o Lal (Yo o)) OLan 5 iS5 (V4AA) OB sla fimss 4 Olg5 o &l 0L 5 SLL
2oty ol BB el ol SIS e by 33 SOL S o sy ol 5 oS 58

01898 (ALl BL) A3l o Jazoes 33 01l 5l ala i o3l

1- Artificial Neural Network

2- Soil and Water Assessment Tool

3- El-Nino Southern Oscillation Index
4- Southern Oscillation Index
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Abstract

Traditional modeling techniques such as regression and time series, often fail in
the modeling of nonlinear hydrological processes like stream flow forecasts.
Therefore, nonlinear techniques such as Artificial Neural Networks (ANNs) could
be more efficient tools for forecasting these processes. This study aims to forecast
the next 1- to 3-months flow of Karoon basin. For these forecasts, first four input
models of ANN have been constructed by Principal Component Analysis (PCA)
and Cross Correlation (CC) techniques. Then, using Cross Validation (CV) method
and model performance evaluation indices like determination coefficient, mean
absolute error and root mean square error, the best input model was identified.
Also, to determine the effectiveness of each input variables and principal
components, their single and compound role on ANN performance was
investigated. Finally, the effect of SOI index at t, t-1 and t-2 times on the best
model performance was evaluated. Results showed that thermal variables have the
greatest influence on Karoon basin streamflow. Also, SOI index as input variable
can improve the performance of model averagely about 5% in MAE and RMSE
and 4% in R* values.
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