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Abstract

The eastern region of Saudi Arabia experiences frequent recurrences of dust storms in general, particularly during the period of
Albawarih (Shamal) winds. This study focuses on analyzing the dust storms repetition observed at the stations of Al-Qaysumah,
Dammam, and Al-Ahsa, The city of Riyadh was also included due to its location within the Shamal wind belt and its exposure
to accompanying dust storms, which originate from Iraq and extend across the entire eastern region until they dissipate in the
Empty Quarter to the south. Daily data on the recurrence of dust storms that affected the mentioned areas were collected from
the beginning of May to the end of August of each year during the period 1985-2017, which is the period of Shamal wind
activity in Saudi Arabia. Data on the accompanying weather elements were also collected, including temperature, wind speed,
relative humidity, water vapor pressure, and cloud cover. This study analyzed the general trend of dust storm occurrences and
the associated weather elements using various statistical methods. The SPSS23 software was used for data analysis, including
tests for the normality of data distribution and homogeneity of variances. The study also used a multiple linear regression meth-
od between the maximum wind speed (dependent variable) and the weather elements (independent variables) to determine a
model for estimating the maximum speed of the Shamal winds accompanying dust storms in the study area. The results revealed
correlations between maximum wind speed and other weather elements, indicating variations in the estimation model across
different stations in terms of the number and type of independent variables. The efficiency tests of the model also showed good
results at Al-Qaisumah and Dammam stations and excellent results at Riyadh and Al-Ahsa stations.

Keywords: Shamal winds, dust storm recurrence, daily maximum wind speed, eastern region, Kingdom of Saudi Arabia.
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