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ABSTRACT

Reference crop evapotranspiration (ETo) is an important variable in agriculture and
irrigation system. Generally, the ETo is estimated from both direct method by apparatuses and
indirect method by many accepted formulas. Rencently, the ETo is acceptably calculated by
the Penman-Monteith equation, because this equation considers sufficiently affecting variables
of the evapotranspiration. However, the lack of necessary climatological data due to difficult
to measure and record in some irrigation project or meteorological station is limited to
calculate the ETo by Penman-Monteith equation.

Therefore, this research developed fuzzy set model for estimating ETo using only basic
hydrological data such as temperature, humidity and wind speed. A Fuzzy set is mathematical
theory that used to estimate the interested variables from uncertain factors or variables such
as hydrological data. A particle swarm optimization (PSO) is population-based stochastic
search algorithm. It is a robust method for searching for the optimum solution of complex
problem. The PSO is applied to calibrate the membership function of the fuzzy model. The
daily hydrological data of Mahasarakham province stations were used in this study. The actual
ETo were calculated by the accepted Penman-Monteith equation.

The results showed that the proposed Fuzzy-PSO can be used to estimate ETo using
only basic hydrological parameters. The highest R? of all stations are varied during 0.942 in
case of considering three variables using membership function of 3-3-3-3. Then, the
developed Fuzzy-PSO models were used to assess the efficiency of the models by the
compassion between the Fuzzy-PSO ETo and the ETo of the Penman-Monteith equation. The
results showed that the ETo of the developed model are closed to ETo of the Penman-

Monteith with standard error of the estimate (SEE) during 0.108-0.166 mm/day.



