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Abstract

Background and objectives

The recession of Lake Urmia's water levels and its progressive desiccation have formed numerous
dust source areas in the region. Thus, identifying critical wind erosion hotspots represents the first
step toward preventing and reducing the adverse impacts of this phenomenon. This study aimed
to accurately identify internal dust source areas in part of the eastern region of Lake Urmia using
an integrated approach based on Google Earth Engine (GEE) and Geographic Information System
(GIS).

Methodology

In this study, wind speed, slope, soil moisture, precipitation, vegetation cover index, and soil
salinity data served as the main input layers for identifying critical wind erosion hotspots. We
extracted these layers through the required computational processing of Landsat 8 satellite
imagery acquired from 2013 to 2021. After data preparation, we normalized all layers using the
Fuzzy Membership operator. Subsequently, we integrated the layers using the Fuzzy Overlay
operator and the gamma method for each season (wet and dry) in each year. A total of 18 wind
erosion hotspot maps were generated for different seasons and years, and finally, we produced a
stable wind erosion hotspot map for the study area.

Results

After determining the membership values of each layer associated with the effective parameters
influencing wind erosion and implementing the model, we generated the final map of stable wind
erosion hotspots using the Fuzzy Overlay operator and the intersection method. The results
showed that areas farther from Lake Urmia or at higher elevations were less susceptible to wind
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erosion. In contrast, areas closer to the lake shoreline exhibited higher wind erosion risk due to
their topographic, ecological, climatic, land-use, and edaphic conditions. The findings also
indicated that areas near the villages of Shangal Abad, Koshk, Qaleh Hassan Abad, Qom Tepe,
Qezel Dizaj, Mahdinlu, Qeshlagq, Bahram Abad, Timorlu, and Khurkhor were major wind erosion
hotspots during 2013-2021. Areas with very high wind erosion risk concentrated mainly near the
lake margin, where high soil salinity, elevated temperatures, sparse vegetation cover, and stronger
wind conditions increased erosion susceptibility. These areas are predominantly flat plains with
low slopes.

Conclusion

Our analysis of soil, vegetation, and climatic factors affecting wind erosion at a medium scale
using remote sensing, GIS, and coding within the Google Earth Engine platform demonstrated
that the highest wind erosion risk occurs in the eastern parts of the study area. This arises mainly
from bare lands or areas with very sparse vegetation cover, high soil salinity, degraded soil
structure, saline-alkaline soils, elevated temperatures, and frequent strong winds. The applied
model effectively enabled us to identify the areas most vulnerable to wind erosion. Our results
revealed that approximately 77,000 hectares in Shabestar and Osku counties, out of the total
690,000 hectares of the study area, were highly susceptible to wind erosion and qualified as wind
erosion hotspots. Therefore, planning and implementing management measures to prevent the
expansion of this phenomenon and mitigate its impacts remains essential.

Keywords: Dust source, geographic information system, google earth engine, landsat satellite,
remote sensing.
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ID Index Relationship Reference
. NDVI (Normalized . .
Vegetation - - Drisya and Roshni
Igndex Difference Vegetation NDVI = (Ryir — Rrea)/(Ryir + Rrea) y(2018)
Index) Landsat8
. EC = —2.87 — 23.27In(GDVI)(dS /m)
C;'\Z‘ﬁ;‘fj:ty Soil Salinity (EC) GDVI = (SR™ — 1)/(SR™ + 1) wu (20(1243?4’1\;“ etal,
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Soil moisture (SIWSI: R _R
Soil moisture  Shortwave Infrared Water SIWSI = H Fensholzggggandholt
Street Index) swir T Rnir
Precipitation Precipitation Product Climate CHIRPS-Terra
Wind speed Wind speed Product FLDAS
Slope Slope Product Radar
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Table2- Indicators used and the relationships between them
Map Resolution Resampling Clipping
EC 30m Not Resampling *
precipitation 5566m 30m *
Wind speed 4638m 30m *
Slope 12.5m 30m *
Soil moisture 30m Not Resampling *
NDVI 30m Not Resampling *
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Figure6- Wind erosion hotspot of the study area on Google Earth
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