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Aim: Long-term wind erosion data is essential for sustainable land management.
Research Paper Razavi Khorasan province experiences wind erosion, resulting in dust storms that
cause considerable damage. The sources of wind erosion and dust storms appear
Vol: 16 to change over time. This research aims to understand the dynamic patterns of

No: 61 wind erosion and its main drivers.

’ Materials & Methods: This study examines the spatial and temporal variations
P: 120-144 in wind erosion potential in Razavi Khorasan Province using the RWEQ model.
s ad- 19 It investigates how factors such as soil sensitivity, geography, and climate
gelutl 2024-12-15 influence wind erosion by analyzing data from the period 2000-2021. Results

Revised: 2024-12-22 were validated using AAI and BDI satellite data.
Accepted: 2025-01-19 Finding: Significant differences in erosion sensitivity were observed in Razavi
Khorasan, mainly due to geographical factors such as vegetation distribution, soil
Published:  2025-11-01 characteristics, and weather patterns. Areas with less vegetation and looser surface
soils are particularly affected. The southwestern and southeastern parts of Razavi
Khorasan show a broader distribution of wind erosion potential. On the contrary,
the northern region has a relatively lower soil erosion potential due to its different
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wind erosion in spring compared to summer.
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Extended Abstract

1. Introduction

In recent decades, climate change and human activities have turned land degradation into one of the major
global environmental challenges. Over 83% of this degradation is attributed to soil erosion, which poses a
significant threat to land productivity, agricultural sustainability, and food security. Soil erosion is
particularly concerning in arid and semi-arid regions, where the loss of topsoil due to wind erosion
significantly threatens ecosystem stability and agricultural productivity. In these regions, wind erosion
plays a more prominent role, removing fertile topsoil and directly impacting crop yields and the ability to
sustain agricultural practices. Furthermore, sand and dust storms, which are severe consequences of wind
erosion, contribute to air quality deterioration and exacerbate respiratory problems, having profound
negative effects on human health. Given the limited number of dust monitoring stations and the challenges
of collecting field data over vast areas, the use of advanced technologies for predicting wind erosion, such
as remote sensing data and erosion models, has become increasingly essential. Among these models, the
RWEQ model is proposed as an effective tool for estimating wind erosion potential at large scales. This
model enables the simulation of soil loss using climatic and land data, providing valuable insights into the
extent and variability of wind erosion over time and space, which can inform the development of strategies
to mitigate its effects.

2. Materials and Methods

Khorasan Razavi Province, situated in the northeast of Iran, has a dry and semi-arid climate, making it
prone to wind erosion and dust storms. The factors influencing this phenomenon include reduced vegetation
cover, improper land use, flat plains, and severe drought conditions. This study utilizes the RWEQ model
to create maps of spatial-temporal changes in wind erosion potential and its driving factors in the province.
Climatic data, including soil moisture (FEWS NET), wind speed, and snow depth (ERA5), as well as soil
texture (HWSD and OLM) and vegetation index (MODIS), were extracted. Additionally, the digital
elevation model (DEM) from SRTM data was used to calculate the slope. Moreover, wind erosion indices
(BDI and AAI) were applied for model validation. Data processing and map generation were carried out
using the Google Earth Engine platform. This study examines the impact of factors such as soil sensitivity,
geography, and climate on wind erosion occurrence by analyzing data from the period 2000-2021.

3. Results and Discussion

The results indicate that the spatial distribution of wind erosion in Khorasan Razavi Province exhibits
significant spatial and temporal variability, with a range between 0 and 600 kg per square meter per year.
This variability is primarily attributed to geographical factors such as vegetation distribution, soil
characteristics, and climate patterns, particularly in areas with sparse vegetation and looser surface soils.
The southern, eastern, and southwestern regions of the province have the highest wind erosion potential,
whereas the northern areas, due to their higher moisture and vegetation cover, experience less erosion. Ten
percent of the province’s area is in a critically endangered state, with Khaf County accounting for the largest
share among other counties. An analysis of the last 22 years reveals that wind erosion intensity increased
in 2007 and 2014, primarily due to severe droughts. Seasonal variations in wind erosion revealed the highest
intensity during the spring and summer seasons. The effect of wind speed on wind erosion was also
examined, showing a significant positive correlation between average wind speed and erosion levels. In
terms of temporal trends, global wind calm changed after 2010, and an increase in wind speed has
exacerbated wind erosion in the region. The RWEQ model results were compared and validated with
satellite indices, which indicated that the eastern and southern regions of the province have the highest dust
levels.
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4. Conclusions

In this study, an automated algorithm for generating wind erosion maps was developed using the Google
Earth Engine platform and processing spatial and temporal data over 22 years (2000 to 2021). The RWEQ
model, which does not require ground data, is particularly useful in sparsely populated and developing
areas. This method uses climatic data, soil characteristics, vegetation, and topography to produce wind
erosion maps. The results showed that wind speed is the main factor affecting wind erosion (r = 0.78, p <
0.001), and after an initial decrease, it increased starting in 2011. The RWEQ model, based on the Google
Earth Engine cloud computing platform, enabled rapid processing of extensive spatial data, and its results
were validated with satellite data generated through the AAI and BDI indices. Therefore, the use of this
model can support management decisions for controlling erosion in erosion-prone areas.
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1. Normalized difference vegetation index
2. Digital Elevation Model
3. Shuttle Radar Topography Mission

4. Brightness temperature dust index
5. Wind Erosion Prediction System
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1. Maximum transport capacity 6. Snow depth

2. Weather factor 7. Number of days in the period

3. Erodible fraction 8. Fifth generation ECMWF atmospheric reanalysis of
4. Soil crust factor the global climate

5. Soil moisture
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