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Abstract

Background and Obijective: One of the environmental problems in recent years in the western
regions of Iran is the activity of dust storms and aerosols in the atmosphere of cities. Malayer,
Nahavand and Tuyserkan cities in the south of Hamedan province and west of Iran are vulnerable to
the entry of dust storms. In this research, dust storms, aerosols and visibility status and the manner of
entering these storms into the cities have been studied.

Method: In this study, different statistical periods were studied for three cities during the years 1992
to 2010. Then, the Prevailing wind conditions, storms dispersion, and visibility reduction were studied
throughout the year. Also, maps of pressure patterns on the days of the storm for synoptic analysis
were prepared and evaluated.

Findings: The maximum annual dust incidence has occurred in Malayer in mid- spring (May), in
Nahavand in the early spring (April) and mid-summer (August) and also in Tuyserkan at the end of
spring (June).The highest and lowest number of dust storms occurred in Tuyserkan and Nahavand,
respectively. Periodic changes of dust in the region have identified the rise of this climatic
phenomenon in recent years. Dust frequency changes have shown a positive trend in the region with
increasing height.The number of days with low visibility corresponded to the months of the
occurrence of dust storms in the region and the most number of days with low visibility have been in
June and July. Moreover, the synoptic analysis of the atmosphere shows that during the storm, an
intense gradient of pressure and instability near the surface of the earth and the convergence flow at
the level of 500 hPa have been created on the region.

Discussion and Counclusion: The results of this study indicate that the dust in the streets parallel
with the Prevailing wind direction is easily transmitted to the central parts of the city. Then due to the
collision of the dust stream with the city's high buildings, a part of the dust is transferred to the surface
of the earth, and other part of the flow creates a torsion mode in the back section of the building.
Eventually, another part of it passes through the city at altitudes above the buildings. Vegetation
around the cities has reduced the flow of dust into the cities and is considered as a positive factor in
reducing pollution in the region.

Key words: Dust, Aerosol, Storm, Air Pollution, Hamedan Province.
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Figure 1. Geographical location of the studied area
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Table 1. The number of dust storms in Malayer station (1992 -2010)
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Figure 2- The dust storms changes in Malayer station (1992 -2010)
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Table 2. The monthly average of dust storms in Malayer station (1992 -2010)
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Figure 3. The monthly average changes of dust storms in Malayer station (1992 -2010)
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Table 3.The number of dust storms in Nahavand station (1996 -2005)
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Figure 4. The dust storms changes in Nahavand station (1996 -2005)
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Table 4. The monthly average of dust storms in Nahavand station (1996 -2005)
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Figure 5. The monthly average changes of dust storms in Nahavand station (1996 -2005)
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Table 5. The number of dust storms in Toyserkan station (2004 -2010)
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Figure 6. The dust storms changes in Toyserkan station (2004 -2010)
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Table 6. The monthly average of dust storms in Toyserkan station (2004 -2010)
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Figure 7. The monthly average changes of dust storms in Toyserkan station (2004 -2010)
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Figure 8. The changes of dust storms occurrence with altitude
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Figure 9. The monthly average of days with visibility less than 2 kilometers in Malayer station (1992-2010)
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Figure 10. The monthly average of days with visibility less than 2 kilometers in Nahavand station (1996-2005)
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Figure 11. The monthly average of days with visibility less than 2 kilometers in Toyserkan station (2004-2010)
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Figure 12. The pattern of surface pressure - 26 march 2003
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Figure 13. The pattern of 500 hPa - 26 march 2003
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lon: plotied from 35.00 to 55.00
lat: plotted from 25.00 to 40.00
t: Mar 25 1991
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Figure 14. The pattern of surface pressure - 25 March 1991
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Figure 15. The pattern of surface pressure - 20 June 2001
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t: Aug 15 2010
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lon: plotted from 35.0C to 55.00
lat: plotted from 25.00 to 4Q.00
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Figure 16. The pattern of surface pressure -15August 2010
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Figure 17. The spring wind rose for the studied area
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Figure 18. The summer wind rose for the studied area
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Figure19.How to transfer dust storms into the streets parallel with prevailing winds and other passages
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Figure 20. How to crossing the dust storm through the city's buildings
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