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Abstract: This study examines the spatiotemporal distribution and

trends of the dust phenomenon in Lorestan Province over a 20-year
period (2000-2020). By integrating ground-based data from synoptic
stations with MODIS satellite imagery and utilizing the Google Earth
Engine (GEE) platform alongside Geographic Information Systems
(GIS), the Aerosol Optical Depth (AOD) index was analyzed as a key
indicator of suspended particulate concentration and dust intensity.
Statistical methods, including the Mann—Kendall test and Sen’s slope
estimator, were applied to detect temporal trends. The results indicate
a substantial increase in dust events, from 33 days per year in 2000 to
110 days per year in 2020, with the most pronounced rise occurring in
the third decade (2011-2020). The annual mean AOD also increased
from 0.15 to 0.45, reflecting a marked growth in particulate
concentration, particularly during the spring season. A strong
correlation (>80%) was observed between ground-based and satellite
data, with close temporal alignment in recorded dust events. The GEE
platform demonstrated significant advantages due to its high efficiency
in processing large datasets and conducting spatiotemporal analyses.
Projections suggest that by 2030, the number of dusty days may reach
150 per year, with the mean AOD rising to 0.6. This escalating trend
is likely to be further intensified by climate change, recurrent droughts,
and the degradation of vegetation cover.
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Extended Abstract

Introduction and Objectives

In recent decades, dust storms have
become one of the most critical
environmental challenges in western
Iran. Lorestan Province, due to its
specific ~ geographical  location,
mountainous—valley topography, and
position along prevailing westerly
winds, is considered a highly
vulnerable region. The increasing
frequency of dust events has led to
significant impacts on air quality,
public health, water resources, and
agriculture. The main objective of this
study is to comprehensively analyze
the spatial-temporal distribution,
investigate long-term trends, and
forecast the future status of dust
storms in Lorestan Province during
the period 2000-2020, as well as to
examine the role of climatic and
geographical factors influencing this
phenomenon.

Materials and Methods

In this study, daily data from synoptic
stations across Lorestan Province
were integrated with satellite data
derived from the MODIS sensor of
NASA. Aerosol Optical Depth (AOD)

was used as an indicator of particulate
matter concentration and  dust
intensity. Data  processing and
analysis were conducted using the
cloud-based platform Google Earth
Engine along with Geographic
Information System (GIS) tools. The
non-parametric Mann—Kendall test
and Sen’s slope estimator were
applied to detect trends, and the
correlation between ground-based and
satellite observations was assessed.
Spatial  analyses were further
performed using a Digital Elevation
Model (DEM) and seasonal pattern
evaluations.

Results:

The findings revealed that the number
of dusty days increased from 33 days
in 2000 to 110 days in 2020, with the
most pronounced growth occurring
during the third decade (2011-2020).
The annual mean AOD rose from 0.15
to 0.45, indicating a substantial
increase in particulate concentration,
particularly during spring. Spatial
analysis identified the Silakhor Plain,
the valleys of Khorramabad and
Dorud, and several low-altitude areas

as critical internal dust hotspots.



Meanwhile, transboundary  dust
transport from Iraqi deserts and the
Syrian Desert via westerly and
southwesterly winds played a
significant role in intensifying dust
events. A strong correlation (above
80%) between ground-based and
satellite data confirmed the reliability
and validity of the integrated
methodological approach.

Conclusion and Recommendations
The significant upward trend of dust
storms in Lorestan Province reflects
increasing  climatic  instability,
reduced  precipitation, recurrent
droughts, vegetation degradation, and
anthropogenic  activities.  Trend
projections suggest that by 2030, the

number of dusty days may reach

approximately 150 days per year, and
the mean AOD may increase to about
0.6. The results, while consistent with
regional studies, provide a
comprehensive and  integrated
framework for dust monitoring and
management. The study emphasizes
the urgent need for sustainable
environmental management
strategies, desertification control
measures, vegetation restoration,
continuous satellite monitoring, and
enhanced transboundary cooperation

to mitigate the adverse impacts of dust

storms in the region.
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