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Abstract: This paper estimates the reference evapotranspiration on daily basis and to develop the models using various training functions of 

Artificial Neural Network (ANN). The potential of ANN is investigated in modeling of daily reference evapotranspiration obtained using standard 

Penman-Monteith equation. The study compares results obtained using mean absolute error, root mean square error, coefficient of 

determination and Mean absolute percentage error statics used as criteria for evaluation of model performance. The major objective of this 

study was to estimate daily reference evapotranspiration using an artificial neural network technique with LM, GDM and OSS learning 

algorithms and compares if a trained neural network with limited input variables can estimate reference evapotranspiration (ET ) efficiently. o

The comparison results indicate that the LM training function is faster and has a better accuracy than GDM and OSS. The value of coefficient of 

determination for LM, GDM and OSS function is 0.960, 0.959 and 0.949 respectively. LM produced high value of determination coefficient and 

lower value of root mean square error rather than other two training functions. So it is considered as best model for reference 

evapotranspiration estimation in Pusa.
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Evaporation from the dams, rivers and lakes are among 

the most important losses in many hydrological project 

design and water resources planning studies. The prediction 

of evapotranspiration quantity is of essential significance in 

the administration of water resources, water system, 

irrigation, horticulture, soil protections and water balance and 

hard to adequately simulate its variation because of the 

complex communication amongst land, atmosphere and 

relies on numerous climatic components. It is a key factor for 

irrigation framework design and administration, crop 

production, natural evaluation water assets management 

and planning. Exact evaporation estimations are 

fundamental for the adjusting of irrigation water use in dry 

and semiarid areas, more conditioned by water deficiencies, 

where capable irrigation engineering and management is 

required. Estimation of evaporation for remote country zones 

where no evaporation data are accessible is of extraordinary 

attention regarding the hydrologists and meteorologists (Kisi 

2006). Artificial neural system assumes a critical part to 

overcome complexity and nonlinearity in process and have 

been discovered extremely reasonable to handle the issues 

that are numerically hard to describe. It is a biologically 

stimulated computational model that comprises of 

processing components (neurons) and association between 

them (weights). Dumka et al (2018) estimated climate based 

daily reference evapotranspiration using various training 

function of ANN and concluded that both GDM and OSS 

training functions are almost equally fitted.

MATERIAL AND METHODS

Location of the study area: Pusa is located in Samastipur 

district of Bihar, India and is a part of great Ganga basin. 

Geographically it is located at 25°98' N latitude and 85° 67' E 

longitudes with elevation of 52 m from the mean sea level. 

Pusa falls in a monsoon tropical zone, and is considered as 

semi arid and sub tropical atmosphere. The mean annual 

temperature is about 25.5°C; the mean annual rainfall is 

1097 mm. January is the coldest month having mean daily 

temperature in the range of 7-10°C and maximum daily mean 

temperature is in the range of 20-25°C. December is 

considered as the driest month having an average 

precipitation of 2 mm summer season begins from March and 

goes up to June and is described by continuous increment in 

temperature, periodic thunder, hail storm at a place and high 

rainfall. Summer season is followed by storm season which 

remains till September. The daily metrological data of 

maximum and minimum temperature, wind velocity, relative 

humidity and sunshine hours of 5 years for the year 2011 to 

2015 were collected from the local metrological observatory 

at Pusa, Bihar.

Development of models for study area: For study region, 

the data set was taken as standard meteorological data of 

maximum and minimum temperature, mean relative 

humidity, sunshine hours and wind speed as input and 

utilizing these sources of inputs evapotranspiration was 

estimated by CROPWAT 8.0. These inputs and output were 

then modeled, utilizing Matlab-2015. Total number of data for 


