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This study investigated the impact of extreme temperature and precipitation indices
on the trend of dusty days in southeastern Iran. Extreme temperature and
precipitation indices were selected based on local requirements and climatic
characteristics of the study region, resulting in a total of eight precipitation indices
(Rx1, Rx5, SDII, R10mm, CDD, CWD, and PRCPTOT) and six temperature indices
(SU25, TXx, TXn, TX90p, WSDI, and DTR). These indices were derived using
daily temperature and precipitation data from stations in the research area over 21
years, from 2000 to 2020, processed using the RClimDex software. A multilayer
perceptron neural network was employed to assess the influence and importance of
these temperature and precipitation indices on the trend of dusty days in south-
eastern Iran. Additionally, the Mann-Kendall test and linear regression were used to
analyze the trends in the investigated variables. The results revealed a significant
decrease in the pattern of dusty days at the Rudan, Saravan, Iranshahr, Zabol, Bandar
Abbas, Bam, and Khash stations. Among these, Zabol and Bandar Abbas recorded
the highest number of dusty days over the study period, with annual averages of 171
and 93 days, respectively. The perceptron neural network model indicated that the
extreme precipitation indices CDD, R10, and R20, along with the extreme
temperature indices SU25, DTR, and TXn, exhibited the strongest correlations with
the trend in dust storm variations. These findings provide valuable insights for
developing more precise planning and policymaking strategies for dust storm
management and adaptation to climate change-related impacts.
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EXTENDED ABSTRACT

INTRODUCTION

Recently, it has been acknowledged that the frequency of extreme temperature and precipitation events
is closely tied to global warming and is anticipated to rise in areas with hot and dry climates (Liang et
al., 2023). Extreme temperature and precipitation events disrupt environmental processes and can alter
the intensity and frequency of dust storms in regions characterized by hot and dry climates. The
southeastern part of Iran is recognized as one of the most prominent sources of dust storms in Asia
(Bahek, 2018). The findings from the examination of the seasonal distribution of extreme precipitation
in Iran indicated that the highest Rx1 index of 80 mm occurred during the winter season. The peak
SDIl index of 19. 2 mm was also recorded in the summer season. Meanwhile, the highest number of
days with heavy precipitation in all seasons was noted along the Caspian coast (Rahimbeigi et al.,
2014). Spatial analysis of climate change in Iran revealed an inverse relationship between altitude,
slope, and the trend of hot extreme indices. Thus, as altitude and slope decrease, the trend of hot
extreme indices rises, and stations situated in lower areas face more severe climate transformations,
with the trend of changes in hot extreme indices surpassing that of cold extreme indices (Sadeghinia et
al., 1400). The primary aim of this research is to explore the impact of changes in temperature and
precipitation extreme on the trend of dust storm variations in the southeastern region of Iran. The
central hypothesis of this research posits that during the timeframe from 2000 to 2020, the alterations
in days with dust in the south have shown an upward trend.

DATA AND METHODS
Study Area
The study area is located in southeastern Iran (Figure 1).
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Figure 1: Location of the study area and study stations

To compute theextreme temperature and precipitation indices, daily temperature and precipitation
information from the stations within the study area were utilized over 21 years from 2000 to 2020.
RclimDex software was employed to determine the precipitation indices Rx1, Rx5, SDIl, R10mm,
CDD, CWD, and PRCPTOT as well as the temperature indices SDII, TXx, TXn, TX90p, WSDI, and
DTR. In this research, the variable of days with dust, horizontal visibility information, and dust
meteorological codes were applied to differentiate days with dust of internal and external origins. The
multilayer Perceptron neural network techniqgue was employed to investigate the correlation between
data. Furthermore, the Mann-Kendall test (Kendall, 1975; Mann, 1945) along with the linear
regression technique was utilized to assess the trend of variations in variables (Azarakhshi et al.,
2013).
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RESULTS AND DISCUSSION

The findings of the trend examination employing the linear regression approach indicated that the
trend in the number of days with dust remained stable at the Minab and Kahnouj stations, whereas in
the other stations of Rodan, Saravan, Iranshahr, Zabol, Zahedan, Bandar Abbas, Bam, Khash, and
Chabahar, the trend exhibited a decline, which was significant only at the Rodan, Saravan, Iranshahr,
Zabol, Bandar Abbas, Bam, and Khash stations (with a significance level of less than 0. 05). A
comparison of the significance of independent predictor variables across various fitted models
revealed that the CDD, R10, and R20 indices exhibit the highest correlation with the trend in changes
of dust storms. Additionally, a comparison of the significance of independent predictor variables
across different fitted models indicated that the SU25, DTR, and TXn indices exert the most
substantial influence on the trend of changes in dust storms within the study area.

CONCLUSION

Based on the results obtained, it can be concluded that the occurrence of extreme temperatures and
precipitation has significantly influenced the prevalence of dust storms in the study area. Additionally,
the trend regarding changes in dust storms in the area has been declining, which may be partially
attributed to the reduction in dry days and days with temperatures exceeding 24 degrees Celsius. The
incidence of dust storms is directly associated with dry days and elevated temperatures because
environmental dryness diminishes soil moisture content, thereby facilitating the wind's ability to lift
soil particles. Furthermore, the occurrences of extreme temperature and precipitation manifest
simultaneously and can interact with one another.
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