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Abstract 

Reliable method of rainfall-runoff modeling is a prerequisite for proper management and mitigation of extreme events such 

as floods. The objective of this paper is to contrasts the hydrological execution of Emotional Neural Network (ENN) and 

Artificial Neural Network (ANN) for modelling rainfall-runoff in the Sone Command, Bihar as this area experiences flood 

due to heavy rainfall. ENN is a modified version of ANN as it includes neural parameters which enhance the network 

learning process. Selection of inputs is a crucial task for rainfall-runoff model. This paper utilizes cross correlation analysis 

for the selection of potential predictors. Three sets of input data: Set 1, Set 2 and Set 3 have been prepared using weather 

and discharge data of 2 raingauge stations and 1 discharge station located in the command for the period 1986-2014.  

Principal Component Analysis (PCA) has then been performed on the selected data sets for selection of data sets showing 

principal tendencies.  The data sets obtained after PCA have then been used in the model development of ENN and ANN 

models. Performance indices were performed for the developed model for three data sets. The results obtained from Set 2 

showed that ENN with R= 0.933, R2 = 0.870, Nash Sutcliffe = 0.8689, RMSE = 276.1359 and Relative Peak Error = 

0.00879 outperforms ANN in simulating the discharge. Therefore, ENN model is suggested as a better model for rainfall-

runoff discharge in the Sone command, Bihar. 
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1. Introduction 

The rainfall-runoff relationship is one of the most complex hydrological phenomena due to presence of complex 

non-linear relationships in the transformation of rainfall into runoff. This process is quite difficult to comprehend, owing 

to the presence of huge number of variables involved in the demonstration of physical process [1-4]. Therefore its precise 

modelling is important for water resources management and development and the prediction of natural calamities like 

droughts and floods. Based on the involvement of physical aspects, rainfall-runoff models are classified as either 

physical-based models or system theoretic models [5-7]. The physical-based models also called data driven models 

require the considerable information about the system mechanism as well as its parameters. However, the system 

theoretic models do not concern much about the physical processes of the problem. These models are primarily based 

on rainfall and runoff data and seek to characterize nonlinearity and non-stationary behaviour from those data by the use 

of transfer functions [8-10]. Among the system theoretic models, Artificial Neural Network (ANN) based models for 

rainfall-runoff modelling have received global attention because of their capability to capture high degree of non-
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