Synoptic-Satellite Assessment of Dust Storms in Western Iran
Using Zero Horizontal Visibility Criterion
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Western Iran, due to its proximity to major dust sources in Irag, Syria, and Saudi Arabia, is especially
vulnerable to frequent and severe dust events. This study aimed to identify and analyze the most
intense dust storms recorded at 16 synoptic stations in western Iran where horizontal visibility was
reduced to zero meters and wind speed reached at least 15 m/s. MERRA-2 data and DCMD and
DSMC indices were also used to identify the dust centers of the storms. Analysis of 74-year data
(1951-2024) reveals that extreme dust storms in western Iran follow an irregular temporal pattern.
The highest frequency of such events occurred in 1953 (4 cases), 1964 (4 cases), and 1965 (3 cases),
with the 1960s being the most active decade (12 events). Data analysis indicates that low-altitude
stations such as Abadan and Ahvaz were the most affected. These events were primarily associated
with specific climatic conditions (drought periods) and shifts in atmospheric pressure patterns. The
monthly distribution shows two distinct peaks in March and September, highlighting the significance
of seasonal transitional periods. Synoptic analysis reveals that these storms are driven by unstable
atmospheric systems and strong winds with specific directional patterns, with over two-thirds linked
to Mediterranean cyclones and intensified northwesterly winds. The findings underscore the need for
early warning systems, integrated management, and regional planning. Proposed mitigation strategies
include wetland restoration, dust source control, and the design of localized infrastructure.
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