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* Soil Texture

¥ Precipitation

* Land-use

* National Center for Atmospheric Research

' Total Ozone Mapping Spectrometer

" Hybrid Single Particle Integrated Trajectory Model
" Effective Rainfall

‘" Net Primary Production
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' Dust Storms

¥ Albedo

¥ Condensation Nucleus
¥ Soil Moisture

& Air Temperature
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* Multilayer Perceptron Artificial Neural Network
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' Cloud-Aerosol Lidar and Infrared Pathfinder

Satellite Observations
¥ Aerosol Optical Depth

¥ Aerosol Deflection Index
¥ Angstrom Exponent Index
® Moderate Resolution Imaging Spectroradiometer
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' Famine Early Warning Systems Network (FEWS
NET) Land Data Assimilation System
¥ Data hub of ISRIC (https://data.isric.org/)

" https://www.worldpop.org/
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" Neurons

" Input Layer

® Hidden Layer
* Output Layer
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' Fuzzy Logic
¥ Artificial Neural Network
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¥ Hyperbolic Tangent (Tansig)
® Mean Squared Error
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' Transfer Function
" Bias
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Abstract

Sand and Dust Storms (SDS) are known as one of the most common environmental problems in arid and semi-
arid regions of the world. This phenomenon is harmful to human health as well as to economy. Over the past
two decades, SDS have been increasing on a local, regional and even global scale. The Euphrates Basin is
recognized as one of the most active SDS sources in the world. The first step in managing this environmental
phenomenon, is to identify dust storm sources. The aim of this study is mapping the potential sources of SDS in
the Euphrates basin by using Multi-Layer Perceptron Neural Network. In the first step, the long-term time
series of which is data, related to key environmental parameters affecting the occurrence of SDS including:
soil moisture, soil temperature, soil texture, land surface temperature, wind speed, precipitation,
evapotranspiration, dusty months, land use population, pressure, the identified elevation and slope were used
as artificial neural network model inputs. Using the visual interpretation of 2500 MODIS images in natural
color composite, 190 SDS centers were identified visually and introduced to the neural network as training
points. 70% of the points (133 points) and 30% of them (57 points) were used for training, testing and
validation of model, respectively. After running the model, the estimated mean squared error (MSE) was equal
to 0.1, which indicats acceptable accuracy of the neural network model in mapping the potential SDS sources.
The results show that, 147000 km? of the basin is prone to the formation of SDS sources, which mainly include

low rainfall, dry and barren areas of the basin.
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