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Table 1 the station characteristics used in this study

Station Name Station type Latitude (Degree) Longitude (Degree) Elevation (meter)
Sarab Shahrak Climatology 35.62 47.37 1983
Hezarkanian Climatology 35.77 46.80 1894
Ghamloo Climatology 35.18 47.48 1910
Divandarreh Climatology 35.87 47.07 1755
Babarashani Climatology 35.67 47.78 1662
Dehgolan Climatology 35.28 47.42 1815
Yasokand Climatology 36.28 47.75 1760
Zarrineh Synoptic 36.07 46.92 2143
Bijar Synoptic 35.89 47.62 1883
Ghorveh Synoptic 35.18 47.79 1906
Hezarkaniyan Synoptic 35.75 46.80 1934
Bolbanabad Evaporation-gauge 35.14 47.32 2032
Changizghaleh Evaporation-gauge 35.88 47.54 2133
Khandangholi Evaporation-gauge 35.70 47.42 1817
Dabagh Evaporation-gauge 35.89 46.97 1991
Dosar Evaporation-gauge 35.08 48.02 1825
Salamatabad Evaporation-gauge 35.67 47.84 1664
Zafarabad Evaporation-gauge 36.02 46.98 2108
Naserabad Evaporation-gauge 35.29 47.51 1796
Nesare Evaporation-gauge 35.87 47.10 1802
Vazir Evaporation-gauge 36.01 47.26 1761
Sangsiah Evaporation-gauge 35.18 47.47 1862
Ghalehfoulad Evaporation-gauge 35.49 47.34 1916
Sooral Evaporation-gauge 35.17 47.20 2036
Khosroabad Evaporation-gauge 35.52 47.62 1867
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Abstract

Reference evapotranspiration is one the most important climatic parameters to determine crop water
requirement, climatic and hydrological studies and water resources management. The aim of this study
was spatial estimating and zoning of reference evapotranspiration using the MODIS sensor images
performed for Sefidroud basin. For this purpose, among the MODIS sensor products, Land Surface
Temperature was selected and based on that, daily values of maximum and minimum air temperatures
were modeled for studied area using Multiple Linear Regression and non-linear model of Support
Vector Machines-based. Then, map of reference evapotranspiration zoning was prepared for studied
area using Hargreaves-Samani method. Afterwards, by developing a linear regression model, the
extracted reference evapotranspiration from Hargreaves-Samani method was converted to the FAO-
Penman-Monteith method and based on that, map of reference evapotranspiration zoning on the basis
of the FAO-Penman-Monteith method was extracted for the study area. Based on performed analyses,
Support Vector Machine and Multiple Linear Regression models were selected to model minimum and
maximum air temperatures, respectively and by applying cross validation method, the adjusted
coefficient of determination for these models obtained was 0.81 and 0.92. The results showed that it is
possible to make spatial estimation of reference evapotranspiration with an appropriate accuracy by
considering an algorithm on the basis of combining satellite-based Land Surface Temperatures and
statistical models. Zoning of reference evapotranspiration for any region can be extracted by only
having some meteorological data in few point stations and by utilization from the satellite-extracted
Land Surface Temperatures.

Key words: FAO-Penman-Monteith; Regression Model; Remote Sensing; Water Requirement
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