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Aim: One of the most significant measures to reduce the destructive impact
of fine dust on the environment and human health is dust source detection
and conducting specialized studies on them. This study aims to assess the
Vol: 16 potential of the Hur al-Azim sabkhas in generating dust.

Material & Method: A combination of field, laboratory analyses, and the
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No: & WASPAS multi-criteria decision-making model was applied. The
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) maps and land surface temperature. The Shannon entropy weighting method
Revised: 2025-01-19 was used, and the options were prioritized using the WASPAS model. The
Accepted: 2025-02-01 final 5-c|as§ map of the potential for fine dust production was then prepared

) based on this model.

Published:  2025-11-01 Finding: The findings illustrated that 18.84 percent of the area is in the very
high-risk category, 30.50 percent is in the medium-risk category, and 14.85
percent is in the low-risk category. The southern parts of the region are

) classified as very high and high risk, the central parts as medium risk, and

Keywords: the northern parts of the western as low and very low risk.
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Innovation: A combination of field and laboratory studies and the use of the
WASPAS multi-criteria decision-making model was employed to assess the
potential of the existing sabkhas in the Hor al-Azim wetland in producing
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Extended Abstract

1. Introduction

Dust storms are one of the most significant sources of atmospheric pollution, occurring in arid and desert
regions. Iran is constantly under the influence of dust storms due to its proximity to a large part of the desert
areas. Dust storms have a negative impact on climate, weather patterns, the air quality of ecosystems, and
human health. One of the most essential measures to control and reduce the destructive impact of dust
storms on the environment and human health is dust source detection and conducting specialized studies
on them. Since the drying of the Hor al-Azim wetland and its transformation into a sabkha has created lands
susceptible to erosion and dust centers, this study aims to identify places with high potential for dust storms
in the Hor al-Azim wetland, as well as potential assessment of the existing sabkhas in this wetland in the
production of dust storm with a combination of field, laboratory studies and the use of multi-criteria
decision-making model WASPAS.

2. Materials and Methods

In this research, to identify dust storm source areas, the initial areas that have soil erosion potential are
determined. The determining factors of soil erosion in this study are the physical and chemical properties
of the soils of the study area, including salinity, PH, bulk density, sodium absorption ratio, and amount of
clay, silt, and sand, as well as vegetation and land surface maps. After determining the effective criteria,
soil property maps were prepared using the ordinary kriging method, and vegetation and land surface
temperature maps were prepared using NDVI and LST indices, respectively. In the WASPAS model, in
order to prioritize the options, it is necessary to weigh the criteria. For this purpose, the weight of these
criteria was calculated by the Shannon entropy weighting method, and finally, the options were prioritized
with the WASPAS model, and the final 5-class map of dust storm generation potential was prepared based
on the output of this model.

3. Results and Discussion

The results of this study indicate that the salinity level in most of the study area is in the very high salinity
class, and there also is a sodium problem. The moisture map of the region illustrates low moisture in the
southern and southeastern parts. The average bulk density was low, which indicates the fine-grained nature
of the soils in the study area, with the lowest value in the southern parts. Also, in the soils of the study area,
the amount of silt is higher than the percentage of clay and sand particles. These factors reduce the strength
and stability of the soil against wind erosion and erosion and ultimately lead to the formation of dust storm
centers. The zonation map of the potential of sabkhas to generate dust storms using the WASPAS model
reveals that 18.84% of the study area falls into the very high-risk range, 30.50% into the medium-risk range,
and 14.85% into the low-risk range. The southern parts of the region are in the very high and high-risk
classes, the middle parts of the region are in the medium-risk class, and the northern parts and parts of the
west of the region are in the low and very low-risk classes.

4. Conclusions

The zonation map of the potential of sabkhas to generate dust storms using the WASPAS model illustrated
that the southern parts of the region are in the very high and high-risk classes. Comparing this map with the
maps of moisture, bulk density, and vegetation, which have a negative impact, meaning that their low levels
increase the risk of dust storm formation. This comparison shows that these parts have the lowest amount
of moisture, bulk density, and also the low amount of vegetation cover. Also, this map shows that the middle
sections of the region are in the medium-risk class, and the northern parts and parts of the west of the region
are in the low and very low-risk classes. A comparison of the findings from this study revealed that the
results align with the maps of dust origin and sources in Khuzestan province, which include the dried parts
of the Hor al-Azim wetland and its surrounding areas. Additionally, based on the obtained results, it can be
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said that the study area is one of the most significant sources of dust production in the country and, hence,
requires management interventions to control or reduce its production.
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1. Electrical Conductivity 2. Sodium Adsorption Ratio
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1 0.1354 0.78332 1.18E-05 1.4E-05 0.542677 0.431708
2 0.156701 0.835326 1.32E-05 1.59E-05 0.546774 0.464271
3 0.159118 0.834899 1.34E-05 1.59E-05 0.542842 0.468057
a4 0.152089 0.823833 1.26E-05 1.55E-05 0.551575 0.453316
5 0.180998 0.848103 1.61E-05 1.64E-05 0.504941 0.511254
6 0.172028 0.841041 1.49E-05 1.62E-05 0.519727 0.493337
7 0.148159 0.830388 1.21E-05 1.58E-05 0.564641 0.445174
8 0.150355 0.829286 1.28E-05 1.57E-05 0.550258 0.455698
9 0.160912 0.834897 1.34E-05 1.59E-05 0.542203 0.469461
10 0.156975 0.829595 1.27E-05 1.57E-05 0.552251 0.45814
11 0.144673 0.818222 1.26E-05 1.53E-05 0.547771 0.449271
12 0.15503 0.848936 1.21E-05 1.65E-05 0.576585 0.44884
13 0.155835 0.825166 1.35E-05 1.56E-05 0.535655 0.466635
14 0.161367 0.839999 1.42E-05 1.61E-05 0.532495 0.478631
15 0.169211 0.851867 1.58E-05 1.66E-05 0.512209 0.502204
16 0.16713 0.858675 1.46E-05 1.68E-05 0.535003 0.488696
17 0.168183 0.870226 1.45E-05 1.73E-05 0.543694 0.488529
18 0.174186 0.856845 1.51E-05 1.68E-05 0.526723 0.497273
19 0.14409 0.806836 1.28E-05 1.49E-05 0.536494 0.451277
20 0.169253 0.85777 1.5E-05 1.68E-05 0.528132 0.494142
21 0.141104 0.810903 1.17E-05 1.5E-05 0.561409 0.434872
22 0.155622 0.8337 1.26E-05 1.59E-05 0.558501 0.454993
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29 0.155486 0.811331 1.42E-05 1.5E-05 0.513799 0.474359
30 0.164271 0.848002 1.47E-05 1.64E-05 0.527943 0.487031
31 0.158246 0.843276 1.26E-05 1.62E-05 0.562487 0.457956
32 0.177029 0.890241 1.57E-05 1.81E-05 0.536123 0.507872
33 0.148262 0.830716 1.29E-05 1.58E-05 0.549983 0.455378
34 0.149634 0.82706 1.29E-05 1.56E-05 0.548647 0.455393
35 0.146832 0.826522 1.23E-05 1.56E-05 0.558905 0.44664
36 0.154078 0.833782 1.33E-05 1.59E-05 0.544775 0.463497
37 0.147078 0.827852 1.2E-05 1.57E-05 0.565507 0.442869
38 0.152848 0.834988 1.21E-05 1.59E-05 0.568364 0.447284
39 0.152194 0.838914 1.22E-05 1.61E-05 0.568229 0.448699
40 0.170057 0.870658 1.54E-05 1.73E-05 0.528889 0.500118
41 0.174737 0.882164 1.59E-05 1.78E-05 0.527816 0.508773
42 0.133332 0.795934 1.09E-05 1.45E-05 0.570359 0.418013
43 0.148282 0.831231 1.18E-05 1.58E-05 0.572243 0.440419
44 0.149366 0.838628 1.24E-05 1.61E-05 0.563779 0.450036
45 0.147952 0.821246 1.27E-05 1.54E-05 0.547268 0.452774
46 0.151436 0.820985 1.25E-05 1.54E-05 0.55263 0.450972
a7 0.147147 0.808194 1.29E-05 1.49E-05 0.536538 0.453517
48 0.162581 0.863642 1.43E-05 1.7E-05 0.544333 0.482031
49 0.151745 0.841306 1.31E-05 1.62E-05 0.553198 0.459842
50 0.142019 0.796697 1.19E-05 1.45E-05 0.550234 0.436471
51 0.153726 0.832106 1.39E-05 1.58E-05 0.533007 0.470525
52 0.158306 0.836226 1.23E-05 1.6E-05 0.564199 0.453744
53 0.152378 0.832421 1.25E-05 1.58E-05 0.559727 0.451783
54 0.142346 0.808462 1.14E-05 1.49E-05 0.566347 0.431209
55 0.17806 0.885235 1.67E-05 1.79€-05 0.517017 0.519613
56 0.163763 0.842497 1.4E-05 1.62E-05 0.536582 0.478301
57 0.170702 0.872207 1.51E-05 1.74E-05 0.535723 0.496395
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59 0.156593 0.814243 1.53E-05 1.51E-05 0.497327 0.487176
60 0.16594 0.86304 1.4€-05 1.7E-05 0.547755 0.4812
61 0.17722 0.88602 1.54E-05 1.79E-05 0.538613 0.504251
62 0.192084 0.907743 1.8E-05 1.88E-05 0.510552 0.542362
63 0.163551 0.871469 1.39E-05 1.73E-05 0.555257 0.478392
64 0.180982 0.89036 1.73E-05 1.81E-05 0.510827 0.527991
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