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Figure 1. The geographical location of the study area, 99% in elevation within the region, and the land use
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Table 1. A brief description of the sensors and products used in the WaPOR platform and the METRIC and
Py _SEBAL algorithms

ALGORITHM DATA MODEL SATELLITE TEMPORAL SPATIAL
PRODUCT IMAGERY RESOLUTION RESOLUTION
MODIS MOD16 A2 ET 8 Day 500 m
MODIS MOD13Q1 NDVI
SRTM solar radiation

MOD11A1
MODO09GA
» 3
D (5]
: 7
MODO09GQ &
>
[72)
CHIRPS v2, Daily 5km
CHIRPS
Based on d cover map Yearly 500 m
Copernicus land
cover
map, 2015
MCD1 LC
MERRA/ Weather data
GEOS-5 ‘ (temp, specific
‘ humidity, wind
‘_‘ speed, air pressure)
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Figure 2. List of cloud-free'apdSnow-free images examined for each product in the METRIC and Py_SEBAL
algorithms
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Figure 3. Estimated values ofievapotranspiration by different models.
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Table 2. Evaluation of values obtained from the FAO-56 model and other models using statistical indices

R () RMSE (mm/month) NRMSE MBE MAE SE
(mm/month) (mm/month)  (mm/month)
Py _SEBAL 0.97 1.88 2.35 2.18 -1.07 0.57
METRIC 0.89 1.5 1.14 0.34 1.54 0.78
WaPOR 0.86 1.98 212 2.87 -1.41 0.91
MOD16 0.71 2.39 3.08 -0.8 2.58 1.48
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Abstract
N

Spatial quantification of actual evapotranspiration (ET) is crucial for waterfesource ianagement and planning in
arid regions. This research focuses on the investigation and estimation of evapotrangfiiration using Py_SEBAL and
METRIC algorithms, as well as the WaPOR model and MOD16,product, during the years 2021 and 2022 in the
Moghan Plain located in Ardabil Province. The results of each modelare compared with the FAO-56 method, which
is a standard approach for estimating evapotranspiration in different areas. The results indicate that the Py SEBAL
algorithm shows the highest correlation with the FAO-56 method, with,an Rwalue of 0.97 and an RMSE (mm/month)
of 1.88. Next, the METRIC algorithm demonstrates the highest carrelation with an R value of 0.89 and an RMSE
(mm/month) of 1.5. To further validate the performancetgf the estimation models in different areas, the WaPOR
database is also utilized. The obtained outputs indicategthat amon@,the irrigated lands covered by the water network,
the Py_SEBAL algorithm exhibits the highest correlation with the values derived from WaPOR, with an R2 value of
0.77. After Py_SEBAL, METRIC demonstrates a relativelysuttable correlation with an R2 value of 0.55. Considering
the land use map of the region, more than 60% offthe,area is covered by the irrigation network. Since Py_SEBAL
yields the best results in the conductad investigations for these lands, the estimation of evapotranspiration volume is
focused on the entire region. The resultsyindicate that the volume of evapotranspiration is approximately 4/5 times
higher per hectare in irrigated lands‘eompared to drylands.
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