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Abstract

Supercritical visibility, defined as a 100-meter horizontal field of view (HFOV), is
taking an incremental trend in Khuzestan Province due to the increasing
development of drought-stricken eroded land as the source of airborne dust,
continued drou?ht, and the rising trend in climate change. Surveying the internal
land sources of airborne dust, the present study explores the effects of wind
direction and speed on this phenomenon in the metropolitan city of Ahvaz. For this

urpose, 100-meter HFOVs are initially zoned for a 15-year statistical period to
Identify the more critical locations in terms of HFOV frequency. Moreover, the
long-term annual changes and monthly distributions of the event measured at
Ahvaz synoptic station are plotted for the 65-year statistical period of 1952-2017.
Given the significance of steady and calm weather for 100-meter HFOV events, the
monthly and hourly events recorded at the station in Ahvaz under steady calm
atmosphere are studied. The WR-PLOT software is then used not only to plot the
general long-term annual dust rose but also to derive the seasonal distributions of
wind direction and speed associated with the events in order to plot and analyze the
dust rose for each season. It is found that the annual number of 100-meter HFOV
events and its monthly distributions indicate a higher frequency in cold seasons
such that the highest number of events belongs to January, December, and February
while the lowest belongs to June and July. It is also observed that most dust storms
in the warm season have western and northwestern origins while those in the cold
season originate from the east and southeast. Due to the heavy air weight and
inversion in cold seasons, the 100-meter HFOVs occur mostly at 6 am local time.
No significant direct or inverse correlations are observed between 100-meter
HFOVs and wind speed due to the dual role of wind in the removal and deposition
of dust particles. Overall, 83% of the events are observed to occur durinlg the hours
before the noontime and 61.8% of the events occur in very stable weather
conditions and calm atmosphere, which allow for the subsidence and deposition of
dust particles. Knowledge of the temporal and spatial distributions of supercritical
100-meter HFOVs can be useful for planning operations by the air monitoring and
dust control center, flight schedules, and suspension of schools and public offices
during critical dust storms.
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