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Table 1. Quality of the results produced by the model using normal feed forward ANN

du)hl)lg i ] o Jl.&u\ @U saY sl JL"’Q%" o R Nash, RMSE MAE
&399 e (p 5 Jsl) ol She Y Sutcliffe

o trainim Tansig-purelin \ o <[M AV \7A1 \Vi4
o traingdx Tansig-purelin \ \e <[M 74 Y Vo
A traingdx Tansig-purelin \ ye <A <V \7A1 \Vi4
A trainim Tansig-purelin Y B AN IV Y \Vi4
\4 trainim Tansig-purelin \ B <IYA /4 Y/ VAy
\4 trainim Tansig-purelin Y \e <Iva /5 Y/5 VAA
a trainlm Tansig-purelin \ Ve <[OA R ¥ Y/vo

Cascade jLisl L awas 4Kb 1 oolil b Jso ol cusS -V Jgio
Table 2. Quality of the results produced by the model using Cascade back propagation ANN
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Table 3. Quality of the results produced by the model using Elman back propagation ANN
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Table 4. Quality of the results produced by the model using Adaptive Neuro-Fuzzy Inference
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Abstract

Rainfall-runoff models are used in the field of h¥drology and runoff estimation for many
years, but despite existing numerous models, the regular release of new models shows that there
is still not a model that can provide sophisticated estimations with high accuracy and
performance. In order to achieve the best results, modeling and identification of factors
affecting the output of the model is necessary. In this regard, in present study, it has been tried
to identify the tactors and estimating the amount of runoff using a variety of methods of
artificial intelligence and multiple regression. Then, to evaluate the efficiency of the
implemented models and choose the best model, some performance criteria including the
correlation coefficient (R), Nash-Sutcliffe coefficient (NSE), the root mean square error
(RMSE) and the mean absolute error (MAE) were used . The data used in this study were 9
rainfall events data measured in time period of 2011- 2015 taken from the Khakh watershed of
Gonabad. Artificial intelligence models used in this study were: normal feedforward neural
networks, feedforward Cascade neural networks, feedbackward Elman neural networks,
Adaptive Neuro Fuzzy Inference System (ANFIS) and regression decision tree model
(Regerssion Tree) that were implemented in MATLAB software environment and aso step
multiple regression as statistical methods which was implemented in Minitab software. The
results of this study showed that the used statistical and artificial intelligence methods are
considered acceptable with almost similar performance and with relatively appropriate accuracy
and low error they are able to estimate the amount of runoff. In the meantime, Cascade and
normal feedforward neurad models with 5 input parameters, presented better performance
comparing to the other models, as the performance criteria of R, RMSE, NSE and MAE in these
models were the smilar values of 0.88 , 0.76, 2 and 1.5, reiectively. Overdl, the findings
indijcéaltte better estimations of the artificial intelligence models comparing to the regression
model.

Keywords: Modeling, Neural Networks, Decision trees, ANFIS, Backpropagation,
Feedforward, Feedbackward
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