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Abstract

Dust phenomenon, as a major environmental challenge, has significant impacts on public health,
ecosystems, and the economy of Tehran province. This study was conducted to comprehensively analyze
the relationship between climate fluctuations and dust storms over a 30-year period (2019-2020). Climatic
data from four synoptic stations (Mehrabad, Varamin, Imam Khomeini (RA), and Shahriar) were
reconstructed and homogenized, and analyzed using standardized precipitation indices (SPI), standardized
precipitation-evapotranspiration index (SPEI), dust storm index (DSI), and quicksand mobility index
(Lancaster). The results showed a significant increasing trend in the frequency and intensity of dust storms
in the last two decades. Specifically, the DSI values at Mehrabad station increased from 0.3 in 1991 to 1.8
in 2013. A strong correlation was observed between the decrease in annual precipitation (with a slope of -
2.1 mm/year), the increase in average temperature (with a slope of 0.04°C/year), and the increase in the
number of dust days (with a slope of 0.3 days/year). Multivariate regression analysis showed that 74% of
the changes in the DSI index were explained by the combination of maximum temperature, relative
humidity, and precipitation parameters. These findings clearly demonstrate the increasing impact of climate
change on the intensification of dust storms in Tehran province and highlight the need to implement
adaptation and mitigation strategies.

Keywords: Climate change, dust, DSI index, Lancaster index.



