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Fig. (1): Case Study
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Table (1): characteristics of synoptic stations in the Case Study
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Table (2): Elements or elements effective in the production of local sources to dust
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Fig. (3): Elevation classification based on role in the production of dust sources
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Table (4): Slope classification based on role in the production of dust sources
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Fig. (4): Slope classification based on role in the production of dust sources
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Table (6): The matrix of the final weights of each of the effective layers in the formation and

development of local dust centers in the studied area
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Fig. (6): The final map of the assessment of the possibility of creating and developing local dust
sources in the studied area by simultaneously considering environmental and climatological
factors a) using hierarchical analysis, b) using fuzzy logic (note: in figure (b) due to pixels Large
values for climatic elements (rainfall and wind speed) cause problems in the visualization of

images. In order to prevent the manipulation of the resulting information in order to solve the

problem, it was avoided.
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Fig. (7): Dust occurrence frequency map
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Table (7): The frequency of dust occurrences recorded in the synoptic stations of the study area
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Identifying Potential Areas to Dust generation using fuzzy logic and AHP in the
Southeast of Urmia Lake

Abstract

In addition to natural disasters such as floods, which cause great damage to the
environment and human societies, the phenomenon of dust also causes irreparable
damage to urban environments, transportation systems, respiratory systems, etc.
Identifying Potential Dust Source Areas is considered the first step to control and prevent
this phenomenon. Various researches have been conducted to identify dust sources, but
most studies have relied on small-scale images. This research aims to use medium-scale
satellite images to identify local areas prone to dust production. Google Earth Engine was
used to analyze factors influencing dust generation, including slope, Digital Elevation
Model (DEM), land use, soil salinity, Normalized Difference Vegetation Index (NDVI),
soil moisture, wind speed, precipitation, and Land Surface Temperature (LST). Analytical
Hierarchy Process (AHP) was used to assign weights to these elements. The resulting
weights were: soil moisture (0.264), NDVI (0.208), wind speed (0.153), precipitation
(0.107), land use/soil salinity (0.081), LST (0.064), DEM (0.024), and slope (0.020). The
inconsistency index (0.015) indicated a high degree of consistency between the assigned
weights, which is below the acceptable threshold (1). Due to the lack of ground-based air
quality measurements, the Aerosol Optical Depth product (a satellite-derived
measurement of airborne particles) was used to validate the resulting dust source maps.
The final map showed that the potential for dust generation decreased closer to the heights
of Sahand and increased closer to the lake.

Keywords: Dust, Urmia Lake, Geographical Information System, Google Earth Engine,
AHP, Fuzzy Logic.



