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In this study, spatio-temporal variations of evapotranspiration (ET) in
the southern part of Aras River basin were investigated. For this
purpose, FLDAS Noah gridded ET data with a horizontal resolution of
0.1*0.1 degrees for 38 years (1982-2019) were used. After validating
the data, first the average annual ET values for the basin were

Received determined. Then the monthly and seasonal distribution of ET was
2021/03/12 analyzed spatially. Next, the changes and anomalies of ET in the basin
Received in revised were evaluated yearly. Then, the spatial distribution of the occurrence
2021/10/23 of ET was investigated by consi_dering the absolute thresholds of 50,

80, 100, and 120 mm for the basin. The results showed that annual ET
Accepted is higher in the east of the basin than in the west. On a seasonal scale,
2022/02/14 spring and summer have the highest ET values. On a monthly scale,
Published May, June, April and March have the highest ET values. Autumn and
2022/03/27 winter months have the lowest average values of ET. During the study
Sublished online period, the Aras River basin has experienced three speC|f|c_per|ods _of

ET changes. In the eastern and western parts of the basin, despite
2023/10/01 similar behavior in the second and third periods, a prominent

difference was observed in the first period. The findings also indicate

the existence of a positive anomaly after 2002 in the entire basin, the
Keywords: highest values of which occurred in the west of the basin in 2018.
Evapotranspiration, Examining the frequency of occurrence of absolute thresholds of ET
ELDrﬁa Sgsltem, on the basin, shows the high frequency of occurrence of ET in all
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Aras River Basin.

thresholds in the east of the basin. A 4-decade study of ET values in
the Aras River basin has shown an increase in ET values in the last two
decades in the entire basin, which can consider it to be a result of global
warming.
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Introduction

Evapo-transpiration (ET) is one of the main components of water balance. The study of this
parameter is very critical because of its role in the water balance and consequently in the
management of water resources and related issues. Many experimental methods and
algorithms have been presented to estimate this parameter. In this study, temporal and spatial
variations of ET in the southern part of the Aras River basin have been investigated. In
addition to having the longest river in Iran, this basin also forms the border of the countries
of the Caucasus region with Iran, and its geopolitical importance has increased the
importance of the water issue. So far, there has not been a comprehensive study that paid
attention to the temporal-spatial features of ET in the Aras River basin on a climatic scale.
This research tries to provide the characteristics of ET in the Aras River basin by using
networked data with high horizontal resolution.

Methods and Materials

To carry out this study, using the gridded ET data of FLDAS Noah model (with horizontal
resolution of 0.1*0.1 degrees) and extracted from satellite images for 38 years period (1982-
2019), the temporal-spatial ET changes of the Aras River basin was evaluated. At first, by
functions such as Root Mean Squared Error (RMSE), Normalized Root Mean Squared Error
(NRMSE), Mean Absolute Error (MAE) and Mean Absolute Percentage Error (MAPE), the
model data was validated by station data. Then, the annual average values of ET for the basin
were determined and the monthly and seasonal distribution of ET was spatially analyzed.
Then, the year-to-year ET changes and anomalies of the studied basin were calculated based
on the long-term climatic average of ET (1982-2016). Also, the spatial distribution of ET
frequency with absolute thresholds of 50, 80, 100 and 120 mm was investigated for the
studied basin.

Results and Discussion

The results showed that in the Aras River basin, the latitude of 38> 45" had the highest amount
of ET. On an annual scale, ET is higher in the east of the Aras River basin than in the west.
On a seasonal scale, spring with 270 mm and summer with 259 mm have the highest amount
of ET, respectively. On a monthly scale, May, June, April and March had the highest amount
of ET respectively. Autumn and winter had the lowest average values of ET. On all maps,
highlands and southern slopes had higher ET values than lowlands. During the study period,
the Aras River basin experienced three specific periods of ET changes. In the eastern and
western parts of the basin, despite similar behavior in the second and third periods, a
prominent difference was seen in the first period. Year-by-year ET anomaly maps indicate
the presence of positive anomalies after 2002 in the entire basin, with the highest values of
positive anomalies occurring in 2018 in the west of the basin at the rate of 2.4. Spatial
investigation of the frequency of occurrence of absolute thresholds of ET on the Aras River
basin also shows the high frequency of ET in all defined thresholds in the east of the basin.

Conclusion

One of the reasons for ET abundances of more than 50 to 120 mm in the east of the Aras
River basin can be considered the proximity of this part of the basin to the Caspian Sea. The
monthly ET regime of the Aras River basin showed that May and June have the highest ET
values. This result showed the power of FLDAS model outputs in revealing the effect of
local heat forcing and humidity of cities on ET values. The reason for the formation of urban
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heat islands can be attributed to the effect of cities on climatic features on a local scale, which
has caused a change in the natural regime of the basin. In the Aras River basin, the increase
in temperature and the change in the local balance of radiation have changed the amounts of
snow and evaporation on a local scale in winter. A 4-decade study of ET values in the Aras
River basin has shown an increase in ET values in the last two decades, which can be
considered as a result of global warming.

Keywords: Evapotranspiration, FLDAS System, Noah Model, Aras River Basin.
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