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Abstract

This study was conducted to estimate the reference evapotranspiration (ET,) for Shahat region in Libya
using Fuzzy Inference System (FIS) compared to the results calculated with the FAO Penman-Monteith
equation (FPM56). Climatological data from Shahat Meteorological Station were used for the period from
1963 to 1999, in which six different FIS combinations were used from the available meteorological
variables, such as the mean air temperature (Tmean), the mean relative humidity (RHmean), and
extraterrestrial Radiation (Ra), the latter is calculated as a function of location and time during the year.
The FIS model was trained using 70% of the climatic data and tested using the remaining 30%. The
statistical indicators obtained in this study showed that the root mean square error value ranged between
0.25 (mm.day") for the model of mean air temperature (Tmean), mean relative humidity (RHmean), and
extraterrestrial Radiation (R, ) and 1.42 (mm.day') for mean air temperature (Tmean) model only, while
the coefficient of determination was 0.98 and 0.66 in the two cases, respectively, during the test period.
Therefore, FIS models represent a good choice for estimating ETo, especially when climate data are
scarce.

Keywords: Reference evapotranspiration, Penman-Monteith equation, Fuzzy inference system
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