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Extended abstract

1- Introduction

Dust aerosols have adverse effects on public health, air quality, and the environment; therefore,
continuous monitoring of their spatio-temporal changes in different regions, especially arid and semi-arid
regions, is very important. Considering the vast spatial extent of Kerman province, the inappropriate
distribution of air pollutant measurement stations, a number of synoptic stations, as well as the large area
of the province and the different climatic and biological diversity; the use of remote sensing technigues
and especially the use of Aerosol optical depth (AOD) index of the MODIS sensor can be one of the
appropriate tools to analyze and investigate the trend of temporal changes and the pattern of spatial
distribution of dust particles in different regions of this province. This study has been carried out with the
main purpose of analyzing the changes in dust aerosols based on the average monthly, seasonal and annual
values of aerosol optical depth in different regions of Kerman province during the period from 2000 to
2022, so that while knowing the state of these changes, the high-risk areas of dust production in recent
decades should also be identified.

2-Methodology

In the present study, the MODIS sensor aerosol optical depth index product (MCD19A2) was used to
analyze the trend of changes in dust aerosols in different regions of Kerman province. In order to validate
this product, the average daily horizontal visibility recorded on the days of dust events was used. The data
related to the MCD19A2 satellite product was downloaded through programming in the Google Earth
Engine environment for different cities of Kerman province in the period from 2000 to 2022. After
filtering the dusty days (AOD>0.5), the average values of the mentioned index on monthly, seasonal and
annual time scales were calculated separately for each region. The Mann-Kendall test was then used to
analyze the temporal changes of the optical depth of dust aerosols in different regions of Kerman
province.

3- Results

Based on the spatial distribution pattern of the air quality, it was found that the air quality of the eastern
half in March and April was lower than other areas of the province, while in the central areas, the air
pollution was less and the air quality was more favorable. The results of the Mann-Kendall test showed
that in June and December, the trend of changes in the dust aerosols optical depth in more than two thirds
of Kerman province had a non-significant decrease (Z>-1.96). This is why in November and May, half
of the province and in other months more than two-thirds of the province have experienced incremental
changes over the last 23 years. The pattern of long-term average spatial changes of the optical depth of
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aerosols on a seasonal scale showed that Kerman province was more affected by aerosols in the spring
and summer seasons. Maximum dust pollution has occurred from Raver to Rigan, Jiroft to Manojan,
Sirjan and Anar cities. The mentioned areas in the cold seasons of the year have also experienced the
worst conditions in terms of the presence of aerosols, but their concentration has been significantly lower
compared to the warm seasons of the year. The results of the Mann-Kendall test showed that 75% of the
cities of Kerman province have faced an increasing-insignificant trend of spring dust events, which has
led to an increase in the concentration of aerosols. In summer, these changes were increased in more than
95% of the province's regions, and the most changes were observed in Anar, Baft, Fahraj, Kohnouj,
Kohbanan, Orzuiyeh and Rafsanjan. Although in the fall season, about 25% of the regions of the province
had a decreasing trend and about 4% had no particular trend, but in more than 70% of the regions of
Kerman province, the trend of changes in dust aerosols was an increase, and among the regions with a
positive trend, the cities Baft and Jiraft had the worst conditions (Z>1.96). The remarkable result is the
rising trend of dust and dust aerosols in all regions of Kerman province during winter, particularly in the
cities of Anar, Anbarabad, Baft, Faryab, Ghaleganj, Manojan and Rabor. Although Anbarabad, Baft,
Orzuiyeh, Shahrbabak and Sirjan exhibit a stronger annual increase compared to other areas, the rise in
AOD changes is evident throughout the province. This 23-year trend indicates that Kerman has not
experienced favorable conditions, highlighting the increasing frequency of dust events in this desert
region.

4- Discussion & Conclusions

Based on the findings of the analysis of the temporal changes of dust aerosols; the western cities of
the province have become more sensitive to the phenomenon of wind erosion compared to the past. This
can be a serious threat to the residents of these areas. On the other hand, the increasing trend in the
southern and eastern regions highlights the intensification of dust events, contributing to the decline in
air quality in the province over recent decades. Considering the intensification of the phenomenon of
wind erosion and dust storms in many areas of Kerman province, it is necessary to control this
phenomenon in order to increase the health security of the residents of the affected areas. Although the
awareness of the spatial and temporal changes of dust aerosols has led to an increase in our understanding
of the phenomenon of wind and dust erosion in the province, but in order to prevent, control and reduce
the risks caused by the occurrence of this destructive environmental phenomenon, it is necessary to
identify the main driving factors of these changes that are suggested to be investigated separately for each
city in future researches.
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