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5 Hybrid Single Particle Lagrangian Integrated Trajectory
6 .Global Data Assimilation System
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ABSTRACT

Pollution caused by dust particles has been increasing recently in different parts of the world, including
Iran. According to the published reports of meteorological and environmental protection organizations,
the metropolis of Tehran is no exception to this rule. For example, the metropolis was severely affected
by the storm that occurred between September 1 and 3, 2015. Accordingly, this study was conducted to
investigate and identify dust sources in Tehran during the above stormy days. Storm data were extracted
using data from Iran Meteorological Organization, the Iranian Department of Environment, and FNL re-
analyzed data from the NCEP and NCAR archives. Dust behavior and concentrations were then analyzed
using the Weather Research and Forecasting (WRF) model coupled with Chemistry (WRF-Chem). The path
of dust particles was also traced using the Hybrid Single-Particle Lagrangian Integrated Trajectory Model
(HYSPLIT). The results of the models used indicate that the internal sources of the storm dust are east
and southeast of Tehran and that its regional sources are Irag, Saudi Arabia, and Turkmenistan. According
to the tracking of the storm using HYSPLIT, after entering Iran, the storm covered the cities of Gorgan,
Shahroud, Semnan, Garmsar, Shahriyar, Tehran, Karaj, and Qom, and finally deposited in Qom. Besides,
the results extracted from the WRF-Chem suggested that the peak dust concentration in Tehran (200-51
ug/m3) occurred on September 2, 2015. This concentration is classified as unhealthy. Finally, the model
outputs were compared with dust concentration data measured by the Head Office of the Tehran Province
Environmental to validate the numerical model. The WRF-Chem results indicated that the emission source,
the mode of emission, and the extent of the dust-covered areas were well simulated, making it possible

to make an acceptable prediction.
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