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Abstract

Among the various factors that affect evaporation, both climatic indicators and hydrological
indicators, such as the hydrological connectivity of a particular region, play significant roles.
With advancements in remote sensing technology, satellite image data can now be utilized to
monitor the evaporation of lakes. In this particular research, the focus is on investigating the
climatic factors that impact evaporation in the Chaah Nimeh reservoirs situated in the Sistan and
Baluchistan province of Iran. Initially, the water surface temperature is estimated using Landsat 8
images through the Split window method. Subsequently, meteorological data, including Net
radiation, Wind speed, and Air pressure, are obtained from the nearest meteorological synoptic
station in close proximity to the Chaah Nimeh location. These meteorological data, along with
the water surface temperature data derived from Landsat 8 images, are then inputted into the PM
FAO 56 equation. This formula is recognized as one of the most reliable relationships for
calculating lake evaporation. Furthermore, the environmental conditions of the region are
examined by assessing the hydrological connectivity. This examination provides insights into the
region's conductivity for water and sediment transfer and is determined by indicators such as
flow length and topographic wetness index. The values of these indicators are obtained from a
Digital elevation model satellite image and processed using image processing software. To
estimate the contribution of each environmental element to evaporation values, machine learning
methods are employed. The available data is categorized in two ways: one classification is based
on the wind of 120 days periods and no wind in the region, while the other classification
considers periods of Flood discharge periods or high inflow and Water storage periods or low
inflow. By utilizing the available data machine learning techniques can be applied to determine
the impact of each environmental element on evaporation. This operation is done with the help of
Garson's method, which assigns a percentage value to each parameter based on the weights
assigned to each parameter in the neural network, which is known as the percentage of relative
importance.The higher the percentage of relative importance, the greater the effect of that
measure on evaporation. Results highlight the significant influence of the topographic wetness
and flow length indices on evaporation, especially during flood discharge periods where their
impact is 5% higher than in water storage periods. Additionally, meteorological indices have a
10% greater effect during windy conditions, with wind speed being notably more influential
during the wind of 120 days period. This research underlines the importance of integrating
meteorological and hydrological data for comprehensive water resource management and
suggests the potential of using similar approaches in other regions and under different climatic
conditions, paving the way for future studies in water conservation and management strategies in
response to global environmental changes.
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® Subsystems

" Flowlength (FL)

8 Topographic wetness index (TWI)
® Digital elevation model (DEM)
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! Remote sensing

2 Thermal infrared (TIR)

® Hydrological connectivity
4 Geomorphic

® Coupling
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Fig. 1. The location of the Chaah Nimeh along with the location
of the meteorological station (Yellow square)
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5 Atmospheric correction parameter calculator
® Collection 1
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! Multiple linear regression
2 Machine learning

® Artificial neural network
4 Relative Importance (RI)
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Table 1. The maximum, minimum, average, standard deviation,
and coefficient of variation for each parameter employed
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® Daily water heat flux

* Energy storage

% psychometric

® Net Radiation

" Shuttle Radar Topography Mission (SRTM)
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Fig. 4. Part (a) the average of wind speed values (m/s) from 2013 to
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