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Wind erosion is one of the most critical environmental and agricultural factors, increasing risks
to soil productivity and food security, with significant consequences for ecosystems and
human well-being. Considering that Bushehr Province is located in arid and semi-arid regions
and frequently experiences dust storms, this study aimed to evaluate soil susceptibility to wind
erosion, measure the wind erosion threshold velocity, and examine its relationship with soil
properties in the province. Soil samples were collected from 22 stations across seven counties
in Bushehr Province to determine observational threshold velocity (m/s), calculated threshold
velocity (m/s), and total wind erosion (kg/m#min) at three wind velocity classes of 15, 20, and
25 m/s. The results indicated that the lowest observational and calculated threshold velocities,
5 and 6 m/s respectively, were recorded in Pahlevankeshi village and rangelands in the Gorgor
hotspot of Tangestan County. The highest velocities, 15 and 19.4 m/s, were observed in
abandoned lands along Kabgan Road, shrimp farming sites, and rangelands in the counties of
Genaveh, Deylam, Dayyer, and Bushehr. Furthermore, the highest wind erosion, 47.7 and 34.4
kg/m2/min, occurred in areas with the lowest threshold velocity (6 m/s), such as managed
rangelands, while the lowest wind erosion, 0.36 and 1 kg/m&/min, was recorded in areas with
the highest observational and calculated threshold velocities (15 and 19.4 m/s), including
shrimp farms and abandoned rangelands. These findings demonstrate that these regions are
active dust hotspots in southern Iran and require serious local and regional management
strategies.
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EXTENDED ABSTRACT

Background and Aim

Wind erosion is one of the most critical environmental and agricultural factors that significantly reduces
soil productivity and poses a threat to food security, with substantial consequences for ecosystems and human
well-being. This study aimed to assess the susceptibility of soils to wind erosion, measure threshold wind
velocity, and examine its relationship with soil properties in Bushehr Province, south Iran. Specifically, the
research focused on determining the threshold wind erosion velocity in potential dust source areas, evaluating
wind erosion amounts at different wind speeds (15, 20, and 25 km/h), and analyzing the key physical and
chemical soil factors influencing wind erosion intensity across seven counties of the province. The findings
are expected to support improved land management and effective control strategies against wind erosion in the

region.

Methodology

In this study, undisturbed soil samples (approximately 25 kg) were collected from wind erosion-prone
areas to measure observational and calculated threshold wind velocity (m/s) as well as wind-eroded sediment
flux (kg/m?/min). Additionally, 22 composite soil samples were taken from a depth of 0-30 cm across seven
arid counties of Bushehr for physical and chemical analyses. After recording field characteristics, samples
were transferred to the Soil Science Laboratory at the Agricultural Research Center of Bushehr.

Findings

The lowest threshold wind velocities (5 and 6 m/s) were observed in Pahlevan-Keshi village and
rangeland areas of Tangestan County, while the highest values (15 and 19.4 m/s) were recorded in abandoned
lands near Kabgan Road and shrimp farming sites in Genaveh and Bushehr counties. Maximum wind erosion
rates (47.7 and 31.4 kg/m2/min) occurred in areas with low threshold velocities (6 m/s), whereas minimum
erosion rates (0.36 to 1 kg/m?/min) were found in areas with higher resistance to wind erosion (15 m/s). The
findings demonstrated that wind erosion susceptibility is strongly influenced by soil texture (sand, silt, and
clay content), surface structure, and chemical properties, particularly calcium carbonate equivalent (CCE) and
electrical conductivity (EC). Higher sand and CCE contents in light-textured soils increased erosion rates,
while greater clay, silt, and salinity levels, along with stabilizing cations (e.g., Ca?* and Mg?"), enhanced inter-
particle cohesion and improved resistance to wind. The effectiveness of surface gravel and sand cover varied
depending on their density, size, and spatial distribution. Overall, wind erosion in the region is a result of the
complex interaction of physical, chemical, and climatic factors and requires localized, multi-factorial
management strategies.

Conclusion

Wind erosion in the study area is significantly affected by soil texture—especially sand, clay, and silt
content—as well as chemical and climatic conditions. Sandy soils with low moisture and poor vegetation cover
were most vulnerable, while heavier-textured soils showed greater resistance. Chemical characteristics such
as CCE and EC demonstrated texture-dependent effects on soil structure stability. Effective erosion control
demands site-specific, multi-variable management strategies, including vegetation restoration and soil
structure improvement, particularly in critical hotspots such as the southwestern rangelands of Bushehr. These
areas are recognized as active dust storm sources in southern Iran and require urgent regional and local

planning efforts.
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