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The remote sensing technique is a suitable method for estimating actual evapotranspiration
(ETa) at the large-scale due to spatial and temporal resolution. The present study aims to assess
the ETa using the SEBAL and different algorithms to survey the effect of the LST and their
impact assessment on the ETa fluctuation. Field measurement, including canopy temperature
and the volume of inflow and outflow of water consumption was done based on lysimeters
during 2018-2019. After the necessary pre-processing on the satellite images, the Land Surface
Temperature (LST) was estimated using Planck's and split window algorithms. The result
showed that the performance of Split window was better than to the Planck algorithm. Also,
ETa was estimated by the SEBAL algorithm based on two temperature scenarios including the
Planck and split window. The results showed, the cold pixel of SEBAL algorithm had
compliance with the Lysimetric measurement. Moreover, the cold pixel of the split window
algorithm with RMSE=0.56, NRMSE=0.084 and NS=0.992 (mm/day) had the highest
consistency with the lysimeter data. Also, the rMBE index of the split window algorithm was
associated with underestimation in the range of -4.07 to -3.22%, while the Planck function
algorithm fluctuated with overestimation in the range of 4.76 to 12.65%. This research has
been verified to the cold pixel of satellite for crop with no stress conditions and for better
investigation at crop stress condition, precise instruments are needed.
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The Influence of Land Surface Temperature (LST) on Estimated Actual Evapo
transpiration

Extended Abstract

Introduction

Lack of water resources in Iran in recent years has become more and more of a major management challenge that the
main losses are in the agricultural sector and related to the phenomenon of evapotranspiration. Therefore, optimal and
sustainable management of water resources requires accurate estimation of evapotranspiration. Actual evapotranspiration
(ETa) is a critical component of water balance at local (field, farm, catchment, and basin) and global levels. From an
agricultural point of view, the ETa determines the amount of water to be applied through irrigation. Most hydrologic
models and agricultural management applications require accurate estimation of the ETa. The ETa is defined by the
processes whereby water is lost through evaporation from the soil surface and through transpiration from the plants.The
remote sensing technique is one of the methods for estimating actual evapotranspiration (ETa), which is a suitable option
for estimation of ETa at the large-scale due to spatial and temporal resolution. The present study aims to assess the ETa
using the SEBAL algorithm and different algorithms to survey the effect of the LST and their impact assessment on the
ETa fluctuation.

Material and Methods

This research aims to estimate the actual evaporation-transpiration of alfalfa plant in Aleshtar region using remote sensing
and comparing it with field data. Dasht Aleshtar, with an area of about 1900 square kilometers, is located at an altitude
of 1600 meters above sea level, which is located at 48 degrees and 15 minutes of east longitude and 33 degrees and 54
minutes of north latitude in the north of Lorestan province. . Field measurement, including canopy temperature and the
volume of inflow and outflow of water consumption was done based on lysimeters during 2018-2019. After the necessary
pre-processing on the satellite images, the Land Surface Temperature (LST) was estimated using Planck's and split
window algorithms.The SEBAL method uses two anchor pixels to determine the stable boundary conditions in the energy
balance relationship. These pixels, called hot and cold pixels, should be within the study area. Cold pixel is selected from
a fully vegetated and fully irrigated area where the surface temperature is assumed to be equal to the air temperature near
the surface. The hot pixel is selected from a non-vegetated and dry land in which the amount of ET is assumed to be zero.
The computation performance of SEBAL is dependent on the accuracy of choosing these two pixels, therefore, cold and
hot pixels should be selected precisely.

Results and Discussion

.The result shown that the performance of Split window was better than to the Planck algorithm. Also, ETa was estimated
by the SEBAL algorithm based on two temperature scenarios including the Planck and split window. The results shown,
the cold pixel of SEBAL algorithm have compliance with the Lysimetric measurement. Moreover, the cold pixel of the
split window algorithm with RMSE=0.56, NRMSE=0.084 and NS=0.992 (mm/day) have the highest consistency with
the lysimeter data. Also, the rMBE index of the split window algorithm was associated with underestimation in the range
of -4.07 to -3.22%, while the Planck function algorithm fluctuated with overestimation in the range of 4.76 to 12.65%.
This research is verify to the cold pixel of the satellite which crop no stress conditions and for better investigation at crop
stress condition we need precise instrument.

Conclusion

In order to check the results, cold pixels of two used scenarios that have the most similarities with evaporation and
transpiration in Lysimetric conditions were compared. The results showed that the cold pixel of the split window
algorithm is the most consistent with the lysimeter data values. It is suggested that since this work has been done with the
images of Landsat 8 satellite, which has the power of time resolution, it has passed through the study area every 16 days,
and recently Landsat 9 has also been placed in orbit, and every 8 days the image of accessibility is suggested. and this
action improves the separation power. Therefore, this research should be investigated with different temperature
algorithms and Landsat 9 satellite and then the combination of two Landsat series satellites (8 and 9) in the future.

Keywords: Cold Pixel, Remote Sensing, Sebal Algorithm, Lysimetric.



