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Application of Backpropagation Neural Network to
Estimate Crop Evapotranspiration for ChaiNan
Irrigated Area
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ABSTRACT

Crop evapotranspiration is the essential data to efficiently estimate the agricultural
water requirements for promoting the technical of agricultural water management and
drawing up the irrigation plan for irrigation association.

Backpropagation artificial neural network was applied to establish the relationship

between agricultural climate factors and evapotranspiration to estimate the crop
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evapotranspiration for ChiaNan area. The ten meteorological data, recorded by
Irrigation Technical and Promotion Center (ITRC) of ChiaNan Irrigation Association,
were used as input data for netural network model as follows: (1) maximum temperature,
(2) minimum temperature, (3) mean temperature, (4) relative humidity, (5) wind speed, (6)
sunshine hours, (7) solar radiation, (8) dew point, and (9) soil temperature on morning,
and (10) soil temperature on afternoon. Based on the module of ten hidden layers and
the output data of evapotranspiration was calculated by Penman equation with the
meteorological data from ITRC in 1994, the simulation results demonstrate that the
correlation coefficient for input and output layers was higher to 0.993; furthermore, the
prediction error was only 1.67% based on he actual and predict evapotranspiration were
911.6 mm and 896.4 mm, respectively. On the other hand, the module with twenty
hidden layers and output data of evaporation was recoded by pan evaporation, the results
show that the correlation coefficient related to input and output layers was lower to 0.708;
furthermore, the prediction error was 13.23% based on he actual and predict evaportion

were 1673.1 mm and 1451.7 mm, respectively.

Keywords: Backpropagation neural network, Evapotranspiration, Agricultural water

resource.
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