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Abstract

Numerous equations, classified as temperature, radiation, pan evaporation-based and combination-type, have
been developed for estimating reference evapotranspiration (ETo). Relationships were often subject to rigorous
local calibrations and proved to have limited global validity. The Penman-Monteith equation ranked as the best
equation for estimating daily and monthly ETo in all the climates. The main shortcoming of Penman-Monteith
equation is that it requires numerous weather data that may not always be available for any location. In this paper
some procedures have been recommended for estimating the parameters of Penman-Monteith equation where
some weather data are missing. The absence of weather data also can be overcome by using ETo equations with
fewer weather data requirements. Therefore, other ETo equations have been included in this study and have
been compared with Penman-Monteith ETo estimates using limited weather data. These equations were
Thornthwaite, Hargreaves, Blaney-Criddle (based on temperature), Turc, Jensen - Haise (based on radiation) and
Penman —Monteith. Meanwhile in this study have been provided alternative methods to estimate missing data,
also ETo equations have been evaluated for limited data and in terms of accuracy was ranked in semi humid and
semi arid climates Individually. The result of assessments indicated the Penman—Monteith equation for missing
data in semi arid climate is more sensitive than semi humid climate. If the dew point and minimum temperatures
have been calibrated and there was long-term average wind speed for each station, accuracy of Penman —
Monteith equation highly increases in limited data condition. Also in this study the calibration equations of
minimum and dew point temperatures for 15 selected stations were presented during long-term statistics (from
beginning). Therefore the minimum data requirements necessary to successfully use the Penman —Monteith
equation under semi humid condition are the air temperature and for semi arid condition are the air temperature
and wind speed data. However, the calibration between minimum and dew point temperature must be exist,
especially in the Arid Climate. Otherwise, using of the Hargreaves-Samani equation for semi humid conditions
and Hargreaves equation modified by Droogers and Allen, recommended that have good performance in this
study. The application of Blaney Criddle, Turc and Thornthwaite equations were result relatively undesirable
and in term of accuracy were in lower rankings In both Climates.
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