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Simulation of Reference Evapotranspiration Based on

Gene-expression Programming Method

Wang Sheng Chen Hongsong Nie Yunpeng Fu Zhiyong Wang Kelin Ding Yali
(Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract; Reference evapotranspiration (ET,) is a major component of the hydrological cycle. Accurate
assessment of evapotranspiration is needed for water resources management and irrigation scheduling. The
performance ability of gene-expression programming ( GEP) and radical basis function neural network
(RBFNN) was investigated for modeling ET, in weather station of Du’an for a 5-year period (2008—
2012). The data set was comprised of daily maximum temperature, minimum temperature, sunshine
duration and relative humidity, which was employed for modeling ET, by using FAO — 56 Penman —
Monteith equation as reference. GEP results were compared with RBFNN and Hargreaves models, and
their performances were evaluated through determination coefficient ( R*) and root mean square error
R,;- Based on the comparisons, GEP was found to perform better than RBFNN and Hargreaves models.
The GEP model which can replace Hargreaves model and the GEP model without relative humidity were
established. Statistically, GEP is an effectual modeling tool for successfully computing reference
evapotranspiration.
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Tab.2 Error statistics of variable input factors

for applied models
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Fig.3 Comparison of results for GEP5 and GEP10 with ET, from FAO P—-M
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