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1- Feed forward neural networks
4- Multiple regression

2- Autoregressive
5- Gene expression programming

3- Adaptive neuro-GA integrated system
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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


http://jwmr.sanru.ac.ir/article-1-860-fa.html

Downloaded from jwmr.sanru.ac.ir at 13:13 +0330 on Monday October 9th 2017

YO¥ b (658 — mas 4l eslitul b HLS) Gllgy oo 9 0w gl (03 (e

Table 1. The eigenvalues of a correlation matrix
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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

& Caus (Sl 400 duoyd A8 SIS o s g YYFA/OF
(B JS5) sl 03505 &8l gl yles
90y ;0 45 WS sdalde Cuwlus Judow pldl
ol boolile )b Jele Glilyy o> 5 7ol (03 it
Jole e ples 5 )38 Sl Glaie & copd op i

S (551 ovas dSow gl
SSE by) ol @ e 0 ¥ Js> i 4 gL
u&:LA Egao /20 O o J:..f)b L L;l:\..ﬁ9‘>
4 Cows o> A ShS oy 9 WYY gl Slayye
(F USE) ol 03905 &) sl b mly ple

(B Jga) adb oo b sladss S8 by g Sllgy po> juiie )3 (i ed
wlbd Gluye 1Ske gaome /Ay s rib
i (656 mas &S4d ol ¥ Jois
Table 4. ANFISresults
. . laSed SSas
adbed S5 _ :

S w8 4Bl press 1SS e al> e
CE RMSE R¢  CE RMSE R CE RMSE R.  CE RMSE R? e

A8 A SRR A T} NCYNEENTTY Y NITRENTY NES R sl
. al
R V7S WLV S 22 £/ JES A XA fE5 Y 1Y) - e oSayia)
JAD MY oA VY alvy UNOYA YR A A YAy LYY i (a6

SRR FWAAY AR R4 WOYNY A% AR SAYY AR A% WY AR bl
JARYSASY AY VA YSRYAV/Y /A /AL VEVEVIA oA YA YAMOYA oA s,

RYACRNE A v V") SRRV AR RAVN \atarini AN AN SYYYVY/A DAY DANS ¥avaa/sy Y O,ﬁﬂ



http://jwmr.sanru.ac.ir/article-1-860-fa.html

Downloaded from jwmr.sanru.ac.ir at 13:13 +0330 on Monday October 9th 2017

Yor b (658 — mas 4l eslitul b HLS) Gllgy oo 9 0w gl (03 (e

Yirog
2 e | oonlia ._r-usJ
P

bl

'\:'] AR A

’,3‘ 1y

'1
R

4

ES

’j, ¥

ol v |

X = 1T A% % A FY YR VY Y. YY ¥R YLOTY TS YA O BF Ay ke

033l 9 (Priwone (Shjsel Ao ye 1 ks 5306 — ras

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 analyss
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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