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Objective: Actual evapotranspiration is one of the key components of the hydrological
cycle that plays a significant role in water resources management and water balance
determination. The SEBAL model, using thermal and visible satellite data, allows for
direct and indirect estimation of evapotranspiration, and its results are highly accurate,
especially in large and remote areas.

Method: To analyze the temporal changes of actual evapotranspiration in the Khosuyeh
Dam watershed, the SEBAL model and Landsat 7 and 8 satellite images were used.

Results: The results of comparing the actual evapotranspiration obtained from the SEBAL
model with the potential evapotranspiration calculated from the Penman-Monteith model
in 2001 and 2021 showed a positive and significant relationship between these two
variables. The Pearson correlation coefficient (r), coefficient of determination (R?), and
Wilmot index (d) in 2021 were 0.93, 0.86, and 0.92, respectively, indicating a very strong
correlation between actual and potential evapotranspiration. In contrast, in 2001, these
values were 0.81, 0.65, and 0.61, respectively, indicating that the accuracy of the SEBAL
model in 2021 has improved significantly compared to 2001.

Conclusions: The results indicate the appropriate ability of this algorithm in estimating
evapotranspiration and also show that the amount of this parameter has an increasing trend
and this value is about 16.5% on average. The results obtained can be used as a basis for
management decisions in the field of optimizing the use of water resources and dealing
with the challenges caused by climate change in arid and semi-arid regions of the country.
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Introduction

Actual evapotranspiration is one of the key components of the hydrological cycle that plays a
significant role in water resources management and water balance determination. This parameter is
affected by climate changes such as increasing temperature, changes in precipitation patterns,
decreasing relative humidity, and also changes in land use. Remote sensing models and satellite data
analysis tools such as the SEBAL model have become one of the most important tools in actual
evapotranspiration studies due to their ability to provide accurate and extensive information at
different spatial and temporal scales. The SEBAL model, using thermal and visible satellite data,
allows for direct and indirect estimation of evapotranspiration, and its results are highly accurate and
applicable, especially in large and remote areas. In this study, the spatial and temporal changes in
actual evapotranspiration in the Khosuyeh Dam watershed during the period 2001 to 2021 were
investigated using the SEBAL model and remote sensing data. For this purpose, Landsat 7 and 8
satellite images, which have a high ability to estimate evapotranspiration, were used.

Methods

The study area in this study is the Khosuyeh Dam watershed in Darab County, which is located in the
southeast of Fars Province and is considered one of the important hubs of agriculture and agricultural
and horticultural production in the province. In this study, land use changes in this area were
investigated in two time periods (2001 and 2021).To analyze the spatial and temporal changes in
actual evapotranspiration in the Khosuyeh Dam watershed during the period 2001 to 2021, the SEBAL
model and Landsat 7 and 8 satellite images have been used. Information on precipitation and
temperature in the study area was collected from meteorological stations. These data were used to
analyze climatic conditions and their changes over time.

Results

The SEBAL model, as a surface computational model using satellite data, has been able to predict
actual evapotranspiration with considerable accuracy. The results of comparing actual
evapotranspiration from the SEBAL model with potential evapotranspiration calculated from the
Penman-Monteith model in 2001 and 2021 indicate a positive and significant relationship between
these two variables. In 2021, the Pearson correlation coefficient (r), coefficient of determination (R?),
and Willmott’s index of agreement (d) were 0.93, 0.86, and 0.92, respectively, indicating a very strong
correlation between actual and potential evapotranspiration. In contrast, these values for 2001 were
0.81, 0.65, and 0.61, respectively, demonstrating a significant improvement in the accuracy of the
SEBAL model in 2021 compared to 2001. The study of the time trend of evapotranspiration changes
also indicates an average increase of 16.5% in this parameter during the study period, such that the
estimated evapotranspiration rate has increased from 866 to 1008 mm per year. The results show that
the highest evapotranspiration rate is related to the spring and summer seasons and the months of May
and June. However, the highest change in actual evapotranspiration in two time periods, related to
September and October, is an increase of 41.5 and 30.5%, respectively. This increase, in addition to
land use change and increase in agricultural land area and the need to irrigate crops in these months,
could be due to the impact of climatic factors such as increased temperature, decreased relative
humidity, and increased solar radiation, which have been mentioned in other studies, on actual
evapotranspiration in this region.

Conclusion

In this study, spatial and temporal changes in actual evapotranspiration in the Khosuyeh Dam
watershed were investigated using the SEBAL model and Landsat satellite data. The results indicate
that this algorithm has a suitable ability to estimate evapotranspiration. On the other hand, the study of
the temporal trend of evapotranspiration changes also shows that the amount of this parameter has an
increasing trend and this value is about 16.5% on average. The study of land use change shows that the
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area of agricultural land (irrigated agriculture) has increased, which, along with the impact of climatic
factors such as increasing temperature, decreasing relative humidity, and increasing solar radiation,
which has been acknowledged in other studies, could be the reason for the increase in actual
evapotranspiration in this region. The results obtained can be used as a basis for management
decisions in the field of optimizing the use of water resources and dealing with the challenges caused
by climate change in arid and semi-arid regions of the country.
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