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Extended Abstract

Background: Wetlands are considered highly important natural environments in global
ecosystem systems. These biologically rich areas contain abundant biodiversity and are known as
the "green lungs" of the Earth. Wetlands, as water-rich environments abundant in aquatic plants
and aquatic mammals, are vital habitats in ecosystems. The Shadegan Wetland is one of the most
important natural resources in Iran, which holds great significance in conserving biodiversity and
providing essential environmental habitats. However, it has faced drought in recent years.
Watershed management and wetland conservation are crucial and necessary. Watersheds play a
significant role in the supply and distribution of water resources, as well as in maintaining
ecosystem balance and controlling floods and droughts. Furthermore, proper watershed
management can lead to improved water quality and preservation of biodiversity in wetlands.
Considering the importance of the Shadegan Wetland as one of Iran's most vital natural resources,
the management of its watershed is highly important and fundamental. Important measures in this
regard include the construction of small dams and soil bunds for surface water storage, improved
water resource management, reduced excessive consumption, and the cultivation of drought-
resistant native plants. These actions not only contribute to the conservation and restoration of the
Shadegan Wetland but also improve the environmental conditions of the region and enhance the
quality of life for local residents.

Methods: The relationship between changes in the area of the Shadegan Wetland and the
prevalence of dust storms was examined in this research. For this purpose, the MODIS satellite
was used to monitor dust storm events and the wetland area (2010-2023), and the Sentinel-2
satellite was used to assess the surface area of the Shadegan Wetland (2017-2023) using NDWI
and MNDWTI indices. The correlation between the wetland surface area and dust storm events
(Event-Dust) was investigated in this study. Furthermore, the Air Quality Index (AQI) values for
PM2.5 and PM10 pollutants were determined using real data from the Shadegan station, and the
number of days with unhealthy air quality (AQI greater than 100) was identified, examining its
relationship with the monthly reduction in the surface area of the Shadegan Wetland. Pearson’s
correlation coefficient (r) was used to examine the relationship between the wetland extent and
dust storms, and Kendall's Tau rank correlation test was used to analyze the correlation between
the reduction in the wetland areas and the increase in dust storm events.

Results: The analysis of the NDWI index revealed that the Shadegan Wetland reached its
minimum extent in the years 2018, 2019, 2021, and 2022. Similarly, the MNDWI index indicated
that the smallest wetland area occurred in the years 2018, 2019, 2021, and 2023, with the western,
southwestern, and southern parts of the wetland completely disappearing. The dust storm event
map showed that more than 20 dust storm events occurred around the Shadegan Wetland in
different years. The correlation coefficients between dust storm events and the Shadegan Wetland
extent were found to be -0.90, indicating a significant negative correlation. Kendall's Tau rank
correlation also demonstrated a significant increase in dust storm events with the reduction in the
wetland area. The results obtained from the data analysis indicate that the NDWI index exhibits a

lower correlation with dust pollution data (PM2.5 and PM10) than the MNDWI index. The
correlation between the number of unhealthy days per month regarding PM10 and PM2.5
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pollutants and the NDWI index showed a significant relationship (P-Value = 0.0001), with
correlation coefficients greater than -0.77 in most months. This indicates a high correlation
between them, where the reduction in the wetland area leads to an increase in the PM2.5 index.
Furthermore, considering the correlation between the NDWI index and the number of polluted
days per month for PM 10 (Pearson’s correlation coefficient and a coefficient of determination of
0.71), it can be concluded that the reduction in the wetland area has a stronger impact on the
increase in the PM2.5 index and is negatively associated with wetland areas. Moreover, the results

of the MNDWTI index with the number of polluted days per month for PM2.5 and PM10 indices
show that the correlation between the MNDWI index and PM2.5 is better than PM10, with a
coefficient of determination (R?), indicating that 72% of the variations in the number of PM2.5
polluted days can be explained by the wetland area. In other words, the regression equation was
able to account for about 72% of the variance in the number of polluted days. The Pearson
correlation coefficient (-0.84) also indicates a strong inverse relationship between the number of
PM2.5-polluted days and the MNDWI index, meaning that the number of days with particles less
than 2.5 microns in size decreases with an increase in the wetland area (an increase in the MNDWI
index). Therefore, the analysis results demonstrate that the number of PM2.5 polluted days is

significantly influenced by the MNDWI index of the Shadegan Wetland, and PM2.5 dust
pollution increases compared to PM10 with the reduction in the wetland area.

Conclusion: The results indicate that the increased area of the Shadegan Wetland may lead to a
reduction in air pollution and the number of days polluted by PM2.5 and PM10. These findings
emphasize the importance of conserving and restoring wetlands to reduce air pollution and
improve the environmental conditions of the region. Increasing the area of the Shadegan Wetland
can potentially decrease the number of polluted days and improve the quality of life for residents
in the surrounding areas. Additionally, watershed management and the preservation of the
Shadegan Wetland are crucial. Watersheds play a vital role in water resource supply and
distribution, maintaining ecosystem balance, controlling floods and droughts, and improving
water quality. Furthermore, it is essential to preserve wetlands as vital habitats for aquatic animals
and plants.
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Figure 1. Geographical location of the Shadegan Wetland and the Shadegan Pollution Monitoring Station

sbasialyd g b )5Sl el B 298 oo o 9 39500 plox]
sl G )3 dgrse laodly 55y 2 1yl e
ool b el 1) alisee gla oo 5 38 (gilwesly
(opol @)l 565 wlobs > cungiaS jl oolatwl b o iagh
s MODIS (¢lao lsnle MNDWI s NDWI cla sl
gzl Bols YU yelay g gl 5wl SENTINEL-2
J cwiya AAL 5 AOD gl jasls (piomen 05
sl g gyl SENTINEL-5 o MODIS (clas lals
zlycwl MODIS ojlgale ;I salaiwl b \)L,.é 5 3,5 &5y

ol ol ooy L3 Y S 50 alobis ol L0

2201 &) S5 o33
555 L o ol 53 g0 2 ol )55
sloodls g9y g e Sladidos ploxl 4 g 3950 &)
9 Jeos gl Il cpl S 0 SaST e g sloylgnle
5 il lodly (slolanle yolas 5l wleMbl 2l el
Laiyad e glaodly ple g elBl gla Juo s
Oleieds oposl el J55 (NOAA, 2020) 245 0 03litul
Sy Sl Ul ol SIS o il S,
b oo ) Lo by Loy Mo 5 sy giaoli
P S S (o wald hasye laoje K03 g ol
Sl Iols zgiaoliyy 5 51 o3zl b oyl )| US'sS

! Dust Events


http://dx.doi.org/10.61882/jwmr.2025.1286
https://jwmr.sanru.ac.ir/article-1-1286-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-31 ]

[ DOI: 10.61882/jwmr.2025.1286 |

Sl Sila 595 9 ey 578 D3k 930 e by (Ghogy Lo ple

VA VEF 1Y oyl [pd 3l Jlo )..Dul 0595 Cu pide Aol yimg
doate -
3
s
m g
e | o Bt
o 9 abul :
55T .Abadan o Sochuaran,. Bestt m
culall

ol @)l 565l pglas Slsslyd g (mngias -y SD

Figure 2. Coding and calling images from the Google Earth Engine
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Table 2. Kendall's Tau Results
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Figure 7. Analysis of the relationship between monthly dusty polluted days (PM2.5 — PM10) and the Shadegan

Wetland area
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Figure 8. Sentinel-2 satellite MNDWI images of the Shadgan Wetland
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