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1- Introduction

Soil and air are two essential elements in the life of creatures on the earth. Their interaction in certain conditions can
cause many risks; among these dangers, dust storms can be mentioned. Under the conditions of dust storms, a large amount
of dust is emitted in the air and the horizontal visibility is reduced to less than 1000 meters. Therefore, due to the important
role of the dust phenomenon, it is highly necessary to understand the spatial-temporal changes and to analyze their long-
term variations. Jazmurian region, located in the southeast of Iran, between the two provinces of Kerman and Sistan and
Baluchistan, has become completely dry and turned into a desert due to drought and construction of numerous dams, and
has turned this region into one of the key areas of dust production in the country. Therefore, the purpose of this study is to
investigate the temporal-spatial changes of dust storms in relation to climatic parameters in Jazmurian wetland, which is of
particular importance in order to properly manage this area to face the problems caused by dust storms.

2- Methodology

In order to carry out the present research, the meteorological data related to the synoptic stations
located in the Jazmurian wetland area for a period of 20 years (2000-2020) were received from the
Iranian Meteorological Organization. Climatic data used in this research include temperature,
precipitation, relative humidity, wind speed and direction, horizontal visibility, and remote sensing
data including Aerosol Optical Depth (AOD) and Normalized Difference Vegetation Index (NDVI).
The research method uses a combination of statistical analysis, observation and remote sensing. In
order to check the AOD and NDVI, the monthly data of MODIS sensor was used. In this study, 12
synoptic stations that had the longest and most complete statistical periods were used in order to
identify the temporal-spatial changes of dust occurrence in Jazmurian wetlat. The Mann-Kendall test
was used to examine the trend of time changes. The slope of the Sen estimator was used to check and
confirm the accuracy of the trend changes. In order to better understand the spatial distribution pattern
of dust events in the Jazmurian wetland basin, the inverse distance interpolation method (IDW) was
used. Also, Pearson's spatial correlation analysis was used to investigate the mutual effects between
the indicators.

3- Results

The 20-year average review of the indicators showed that the maximum value of aerosol
optical depth in the studied area was 0.3, which is seen in the central part of the wetland. The
vegetation index also showed that the maximum value of this index was 0.2, which covers
most of the northern, northwestern and western parts. Examining the average rainfall trend
showed that the maximum and minimum rainfall in this period are about 219 and 85 mm,
respectively. Meanwhile, the 20-year average temperature survey showed that the maximum
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and minimum temperatures were 28.7 and 17.2 degrees Celsius, respectively. The fact that the
maximum rainfall is in the northern and western part is in harmony with the minimum
temperatures in these areas. The examination of the average wind speed showed that the
maximum speed was 3.6 m/s, which was mostly in the central, west and northwest, south and
southwest parts. The results of the wind direction index showed that the lowest wind direction
is in the northern parts of the region and the highest wind direction is in other parts of the
Jazmurian wetland basin. The maximum humidity in the studied area is 43.73%, which is
mostly seen in the north, northwest, west, south, and southwest parts. Examination of the
horizontal visibility index showed that the maximum amount of horizontal visibility was in the
northeastern and northwestern parts of the region. Also, the process of changes in the Mann-
Kendall test showed that the annual averages of the indicators of wind direction, wind speed
and horizontal visibility have been increasing with a positive slope, and the trend of changes in
the relative humidity index has a negative slope and indicates a decrease in the period of 20
years. The results of the correlation analysis (at a significance level of 5%) showed that the
highest correlation of the optical depth index was with the wind direction parameter and the
lowest correlation was with the relative humidity index.

4- Discussion & Conclusions

The growing trend of the emission of dust particles caused by the phenomenon of wind
erosion in recent decades has caused major concerns at different regional, national and global
levels. Therefore, it is necessary to understand the temporal-spatial changes of the dust caused
by these events in order to reduce their adverse consequences in different regions. Accordingly,
in this research, with the help of this knowledge, information related to the optical depth of
particles in the air (AOD) and the vegetation cover index (NDVI) were investigated using the
MODIS sensor satellite data. Using the meteorological data received from the website of the
National Meteorological Organization, the climatic data of rainfall, temperature, relative
humidity, horizontal visibility, wind direction and wind speed were evaluated in the period of
2000-2020 and finally the correlation between the AOD index and other climate parameters
was evaluated. The results of the optical depth investigation showed that the maximum optical
depth is located in the central parts of Jazmurian wetland. The trend of changes in rainfall and
temperature indicators also showed that the trend of these two parameters was increasing; this
increase in temperature is more noticeable. Correlation investigation between optical depth and
other parameters showed that the highest correlation of optical depth index was with the wind
direction parameter and the lowest correlation was with the relative humidity index. In general,
we can conclude that the optical depth of airborne particles is highly dependent on
environmental factors, which is more evident in arid and semi-arid areas, especially in Iran and
the Jazmurian wetland area. In recent years, the area of the wetland has acted as a source of
dust. Therefore, by using the remote sensing data obtained from the MODIS sensor and the
climate data, it is possible to examine and analyze the trend of dust changes in the units of time
and space.
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