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The accurate separation of evapotranspiration components is one of the key gaps in
evapotranspiration research. Knowing this variable as well as the mechanism of separating its
components to determine the exact value of the components of the water balance equation in
relation to planning and managing water resources, optimizing crop production, designing
irrigation systems, evaluating crop performance, identifying plant stresses and the impact of
drought, and also evaluating the effects of climate change is very important on the efficiency
of water consumption. In this research, the efficiency of Two-Source Energy Balance (TSEB)
model was evaluated to separate the components of this parameter. In this regard, the outputs
of TSEB model were compared and evaluated with the outputs of the standard FAO-56 dual
crop coefficient method in the corn field located in the agricultural research station of Ferdowsi
University of Mashhad. For this purpose, four Landsat 8 satellite images were used between
planting and harvesting corn plants in the spring and summer planting seasons of 2021. The
results of this research showed that despite the closeness of two methods (TSEB and FAO-56
dual crop coefficient method with R2=0.94) in terms of total values of evapotranspiration,
there is a big difference between the two methods in terms of detail components (R2=0.46 for
transpiration and R2=0.75 for evaporation). This difference can be due to the overestimation
of the transpiration amount and underestimation of the evaporation amount in the dual crop
coefficient method, and because the FAO-56 dual crop coefficient method estimates
transpiration and evaporation values and it can be associated with some error, it cannot be said
for sure that the TSEB model is not accurate enough. Also, comparing the ratio of transpiration
to evapotranspiration in this research (0.77) with the results of other researchers (0.75-0.88)
showed that the outputs of the TSEB model are within the permissible range and provide
reliable outputs.
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Two-Source Energy Balance Model (TSEB) Evaluation for Evapotranspiration
Partitioning of Corn under Drip Irrigation in Farm Scale

Extended Abstract

Introduction

The accurate separation of evapotranspiration components is one of the key gaps in evapotranspiration research. Knowing
this variable as well as the mechanism of partitioning its components to determine the exact value of the components of
the water balance equation concerning planning and managing water resources, optimizing crop production, designing
irrigation systems, evaluating crop performance, identifying plant stresses and the impact of drought, and also evaluating
the effects of climate change is very important on the efficiency of water consumption. These cases are important from
the point of view that transpiration is usually associated with plant productivity, but evaporation does not directly affect
productivity, that is why transpiration is considered the more favorable part and evaporation is considered the unfavorable
part. Therefore, by knowing the exact amount of evaporation, losses can be greatly reduced with proper management
methods. Traditional methods of evapotranspiration partitioning or the use of measurement tools are not very efficient
due to problems such as high cost, point measurements, etc., therefore, using a method that can solve these problems and
accelerate the determination, is very important. Many of these problems can be solved thanks to remote sensing science
and remote sensing models developed in recent decades.

Research method

In this research, the effectiveness of the Two-Source Energy Balance (TSEB) model for partitioning evapotranspiration
components into plant transpiration and soil evaporation, which is a remote sensing method based on physical equations,
was investigated. This model uses bands of visible wavelength range (red, green and blue), near-infrared and thermal
bands of satellite imagery. In this regard, after processing the satellite images, the outputs of this model were compared
with the outputs of the FAO-56 dual crop coefficient standard method that calculates transpiration and evaporation
separately, as reference values, in a corn field under drip irrigation located at the Agricultural Research Station of
Ferdowsi University of Mashhad. Four images without cloud cover from Landsat Eight satellite were used in the interval
between the sowing and harvesting of corn plants in the spring and summer planting season of 2021. Also, the required
meteorological data was received from the automatic meteorological station located in the mentioned research station.
The volume of irrigation water was also measured using a water meter in the field.

Findings

The results of this research showed that despite the closeness of the general values of evapotranspiration between the
TSEB model and the FAO-56 dual crop coefficient method (R2 value equal to 0.94), there is a large difference between
the details of this parameter (R2 value for transpiration and evaporation, 0.46 and 0.75 respectively). Examining the
studies of other researchers has shown that this difference can be due to the overestimation of the transpiration amount
and the underestimation of the evaporation amount in the FAO-56 dual crop coefficient method, which in this research is
the reason for the difference, and here, because the FAO-56 dual crop coefficient method estimates transpiration and
evaporation values and can be associated with some error, it cannot be said for sure that the TSEB model is not accurate
enough. On the other hand, comparing the ratio of transpiration to evapotranspiration in this study (0.77) with the results
of other researchers (0.75-0.88) showed that the outputs of the TSEB model are within the permissible range and provide
reliable outputs.

Keywords: Evapotranspiration Partitioning, FAO-56 dual crop coefficient, Landsat 8, Remote Sensing, TSEB.



