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3- Soil Conservation Number
4- Curve Number
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3- Soft Computing

4- Artificial Intelligence

5- Artificial Neural Network

6- Hydrologic Modeling System
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4- Gradient

5- Step Size

6- Residual Root Mean Square Error
7- Mean Percentage Error

8- Correlation of Coefficient
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1- Co-active Neuro Fuzzy Inference System
2- Feed Forward Network
3- Back Propagation
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Abstract

From Longley, the various equations for determining the runoff to water management are presented by the
researchers that are widely used in hydrologic sciences. In this study by using observational data, was evaluated
empirical, artificial neural network (ANN) and ca-active neuro-fuzzy inference system (CANFIS) models in
estimation of runoff. For this purpose, by using climatic and physiographic information in three stations of Pole
Zamankhan, Ghale Shahrokh and Sade Zayandeh Rood, runoff values were estimated from empirical models and
intelligent models were compared to annual runoff values. Input parameters include rain, mean temperature,
mininmum temperature and maximum temperature. The results showed that the artificial intelligent models had
good accuracy in estimating runoff. Among the empirical methods, method of Di Souza was appropriate.
Comparison statistical parameters between methods was showed that mean percent error (MPE) in ANN,
CANFIS and empirical method was 7, 12 and 43 percent respectively that confirmed differences of between the
methods is significant. Also, CANFIS model did not artificial improve ANN results. The results showed, with
reduction of input variables from 4 parameters to one parameter of precipitation, modeling error reaches its
maximum value (from MPE=7% to MPE=16%). Versus, the optimal structure of ANN had less sensitivity to
remove the mean air temperature parameter (from MPE=7% to MPE=10%). Therefore, according to empirical

models required information limitations and high accuracy of artificial intelligent models, intelligent models
application is recommended.

Keywords: Estimation of runoff, Empirical method, ANN, CANFIS, Zayandeh rood Basin
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