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Fig. 1. Geographical location of the study area and surface sediment and dust samples
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Fig. 2. Funnel-shaped sampler used in this study
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Fig. 3. Particle size distribution curve of surface-alluvial sediments in the Saleh-Abad region
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Table 1. Results of particle size distribution of surface sediments in Saleh-Abad region (gr)

Size Class (¢) 5 4 3 2 1 0 -1

S.ID Clay & Silt | V.F.S | F.S M.S C.S | V.C.S | Granule

SS1 57.2 47.19 | 19.36 | 9.44 5.34 2.33 8.94

SS2 50.47 70.68 | 4.02 3.27 3.72 6.36 11.37

SS3 34.71 89.73 | 11.74 | 6.84 2.67 2.27 2.01

SS4 49.62 98.7 0.78 0.22 0.15 0.1 0

SSs 29.53 76.67 | 7.81 7.23 7.63 9.62 11.34

SSé6 43.73 41.52 | 24.77 | 1843 | 9.61 8.07 341

SS7 17.75 3329 | 142 | 1848 | 24.19 | 27.78 14.29

SS8 27.92 71.64 | 14.54 | 13.02 | 8.37 6.93 7.31

SS9 9.73 19.53 | 26.23 | 26.13 | 27.74 | 27.72 12.85

SS10 37.55 79.89 | 15.05 | 7.01 4.67 4.25 1.48

SS11 21.81 36.11 | 13.53 | 1196 | 17.9 | 26.32 21.95
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Fig. 5. Cumulative particle size curve of surface sediments in Saleh-Abad region
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Table 2. Sedimentolo

ical parameters of surface sediments in the Saleh-Abad region
SID | MZ | Md | ol SKI K Sediment name
SS1 | 4.09 | 3.61 | 268 | 0.12 | 1.19 Very Fine Gravelly Medium Silty Very Fine Sand
SS2 | 4.01 | 3.64 | 263 | 0.08 | 1.76 Very Fine Gravelly Medium Silty Very Fine Sand
SS3 | 3.99 | 3.54 | 1.70 | 0.38 | 3.37 | Slightly Very Fine Gravelly Medium Silty Very Fine Sand
SS4 | 451 | 3.73 | 1.60 | 0.71 | 1.08 Medium Silty Very Fine Sand
SS5 | 291 | 340 | 2.50 | -0.18 | 2.20 Very Fine Gravelly Medium Silty Very Fine Sand
SS6 | 3.56 | 3.24 | 2.57 | 0.15 | 1.22 | Slightly Very Fine Gravelly Medium Silty Very Fine Sand
SS7 | 1.54 | 147 | 237 | 0.17 | 0.95 Very Fine Gravelly Medium Silty Very Fine Sand
SS8 | 3.05 | 3.34 | 2.20 | -0.12 | 2.03 | Slightly Very Fine Gravelly Medium Silty Very Fine Sand
SS9 | 1.30 | 1.25 | 1.96 | 0.11 | 0.96 Very Fine Gravelly Coarse Sand
SS10 | 3.94 | 3.52 2 0.26 | 3.32 | Slightly Very Fine Gravelly Medium Silty Very Fine Sand
SS11 | 1.57 | 1.72 | 2.56 | 0.07 | 091 Very Fine Gravelly Medium Silty Very Fine Sand
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Table 3. Results of dust particle size distribution in Saleh-Abad region (

Size Class(}) 9 8 7 6 5 4
S.ID Clay | V.F.Silt | F.Silt | M.Silt | C.Silt | V.F.Sand
SP1- Summer | 0.336 0.209 0.512 | 0.689 | 0.303 0.18
SP2- Summer | 0.529 0.237 0.72 0.611 | 0.002 0.13
SP3- Spring | 0.719 0.256 0.455 | 0.208 | 0.012 0.15
SP4- Spring | 0.583 0.222 0.268 | 0.275 | 0.212 0.23
SP5- Spring | 0.188 0.096 0.312 | 0.549 | 0.205 0.18
SP6- Summer | 0.363 0.162 0.536 | 0.477 | 0.002 0.12
SP7- Spring 0.4 0.25 0.712 | 0.338 - -
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Fig. 6. Dust particle size distribution in seven selected samples.
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Table 4. Sedimentological parameters of dust in Salehabad region

S.ID MZ | Md | of | SKI | K | Name
SP1- Summer | 62 | 554 | 150 | 020 | 1.09 | Silt
SP2- Summer | 6.76 | 6.10 | 150 | 0.09 | 0.93 | silt

SP3-Spring | 7.16 | 7.08 | 152 | -0.19 | 0.98 | Mud
SP4- Spring | 6.46 | 6.56 | 191 | -0.13 | 0.69 | Mud
SP5- Spring | 5.76 | 535 | 149 | 0.17 | 1.30 | silt
SP6- Summer | 6.73 | 6.04 | 153 | 0.12 | 1.06 | Silt
SP7-Spring | 6.44 | 621 | 1.16 | 022 | 0.81 | Silt
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Table 5. Percentage abundance of identified minerals in dust and sediment samples
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Abstract

Dust storms, as a natural phenomenon, can exert considerable effects on the Earth system, the
environment, and human life. To investigate the sedimentological characteristics of dust in the
Salehabad region, seven depositional samplers were installed across Salehabad County and six adjacent
villages. Dust samples were collected over one year duration and analyzed using laser granulometry.
Based on Folk’s (1974) classification diagram, most particles were found to fall within the silt size
range. The fine grain size indicates that the dust likely originates from remote sources. Bimodal and
polymodal patterns in particle size distribution suggest the influence of multiple dust sources, which
vary with wind direction and intensity throughout the year. Wind rose data for the area reveal two
predominant wind directions. Additionally, water flows may also contribute to the polymodal nature of
the particle size distributions. The abundance of particles smaller than 10 microns in the dust samples
highlights their potential to cause environmental and health issues, particularly respiratory disease.

Keywords: Dust storm, Salehabad, Wind erosion, Particle origin, Laser granulometry

Introduction

Wind erosion is one of the primary forces of
land surface transformation in arid and semi-
arid environments. It plays a crucial role in
sediment mobilization, particularly in areas
lacking vegetation and moisture. Dust storms,
resulting from interactions between strong
winds and loose, fine-grained sediments, can
significantly affect the environment, climate
systems, and human health. Northeastern Iran,
including the Salehabad region, is highly
susceptible to dust storms due to its
geographical location near desert belts and its
dry climatic conditions. This study aims to
analyze sediment texture and grain size
distribution in the Salehabad region and assess
the role of wind and water flows in shaping
these patterns as well as the environmental
impact of the particle size.

The study area is located in Salehabad County,
northeastern Khorasan Razavi Province, Iran,
near the borders of Turkmenistan and
Afghanistan. It lies approximately 90 km
northeast of Torbat Jam and 174 km southeast
of Mashhad. Besides the central city of

Salehabad, six surrounding villages (Kalateh-
Dehnow, Hasanabad, Jahanabad, Derakht-
Toot, Gosh-Laghari, and Falizak) were also
included. The region features
geomorphological indicators of wind erosion
and is affected by the 120-day winds from
Central Asia. Geologically, the area is part of
the Kopet-Dagh structural zone, composed of
Formations ranging from Paleozoic to
Quaternary, including limestone, marl,
sandstone, and loess.

Materials and Methods

Surface Sediment Sampling: Eleven surface
sediment samples were collected from various
geomorphic settings within a 20x20 cm area to
a depth of 2 cm. Their GPS coordinates were
recorded. Samples were prepared and analyzed
at Ferdowsi University of Mashhad.

Dust Sampling: Seven funnel-shaped sediment
traps (75 cm diameter, 1 m height) were
installed in September 2022 at selected sites.
Positioned 3-5 meters above ground, these
galvanized collectors accumulated dust
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monthly over one year. Seasonal composites
were prepared for grain size analysis.

Grain Size Analysis: Surface sediments were
dry-sieved through six different mesh sizes (10
to 230) and the retained weights were
calculated. Dust samples underwent laser
diffraction particle size analysis.
Meteorological Data: Wind speed and
direction data were collected from the Torbat-
Jam synoptic station for one year (2022-2023)
and also 10-year historical period (2013-2023).
Wind rose diagrams were generated using
WRPIlot-View software.

Results

Surface Sediment Grain Size and Distribution:
Most samples were dominated by very fine
sand (~125 um), with some containing silt and
clay-sized particles. Distribution patterns
included unimodal (e.g., SS1, SS2), bimodal
(e.g., SS7, SS9), and polymodal (e.g., SS6)
curves, indicating varied sources and transport
processes. These sediments were influenced by
fluvial processes, particularly tributaries of the
Harirud River.

Dust Grain Size and Distribution: Dust
samples mainly consisted of silt-sized particles
(3.9-62.5 um), though fine sand and clay were
also present. Most samples were unimodal or
bimodal, with polymodal patterns observed in
SP4. The prevalence of silt suggests distant
sources, while fine sand likely reflects local
origins.

Textural Classification: According to Folk's
(1974) diagram, surface sediments were
predominantly gravelly muddy sand and
slightly gravelly muddy sand. Dust samples
were primarily mud or sandy mud.
Meteorological Observations: Wind speeds
peaked during July (5.13 m/s) and August
(477 m/s), indicating increased dust
mobilization potential. Wind rose analysis
showed a consistent northwesterly wind
dominance in both the annual and decadal
datasets.

Discussion

The study reveals a strong influence of
seasonal water flow and regional winds on
sediment transport and deposition in

Salehabad. Surface sediments with fine sand
particles are mainly associated with floodplain
environments, while silt-dominated dust
samples indicate long-range transport. The
presence of polymodal distributions suggests
complex sedimentary environments with
multiple sources and transport mechanisms,
including local fluvial channels and distant
aeolian sources. The combination of wind
speed, direction, and geomorphological
features  contributes to the observed
distribution patterns. Usually, the two main
sources of dust in the northeast are the
Qaraghom Desert and the Sarakhs Plain. Given
the prevailing wind direction blowing from the
northwest to the sampling area, the Qaraghom
Desert cannot be the source of the studied dust
particles. However, considering the wind
patterns and the mineralogy of Sarakhs dust,
which mostly consists of quartz, calcite, and
such clay minerals as montmorillonite and
kaolinite, the Sarakhs Plain can be considered
as the source of long-range dust particles.
Given that particles in very small sizes (below
10 microns) are of great importance in terms of
health, the particle size limit of 10 microns is
marked on the graphs in Figure 6. A significant
portion of the dust samples contain particles
smaller than 10 microns.

Conclusion

The  particle size  distributions  and
sedimentological characteristics of Salehabad's
surface and atmospheric sediments indicate
that both local and distant sources contribute to
dust events. Fine sand particles in dust point to
local sources such as dry riverbeds and human
activities, while dominant silt fractions imply
long-range transport. Multimodal grain-size
patterns further suggest a dynamic interplay
between wind and water processes in sediment
deposition. Understanding these patterns is
essential for managing land degradation and
mitigating dust-related environmental impacts
in arid regions.



