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1. Climate Diagnostics Center (CDC)
2. Regional Climate Model (REGCM)
3. Grid Analysis and Display System
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Extended Abstract

Introduction

In some regions, particularly the Middle East, the dust storms occur with high frequency. Since
the past decade, the occurrence of dust storms has increased in this region (Kutiel & Furman,
2003: 419). Several factors are involved in the creation of the dust storms, but the main factors
are circulation of the atmosphere and earth surface. Synoptic studies have shown that low and
high pressure (especially dynamic), and the vertical motion of air are the main causes of dust
storms in the Middle East (Omidvar, 2006; Lashkari, et.al., 2008; Mehrshahi, 2009; Tavousi,
2010). Daily mean of dust storms in Iran, especially Khuzestan in the warm season is more than
other seasons, and the highest frequency has been observed in the Zabol (Raeespour, 2010;
Farajzadeh, 2011). The frequency of these storms will be increased after droughts, because the
ground is dry and has less vegetation (Miri, et.al., 2009). To investigate the mechanism of dust
storms in Middle East, dust storm occurrence in first days of July 2009, that is the biggest
storms, has been elected, in this study interaction between atmospheric circulation and earth
surface properties including soil moisture, land cover and soil type has been studied by a
synoptic approach.

Methodology
Dust storm classified based on the origin. The Storm of Syrian origin, has been selected for this

study. The Satellite images and Synoptic maps showed that period of this storm is 30 June to 9
July and south of Syria, Iraq and Iran influenced by dust storm. In this research, several types of
data are used including zonal and Meridian wind, Geopotential height, Omega, Precipitation,
sea level pressure, soil moisture from NCEP, Land use from RegCM/3 Model and satellite
images (MODIS). The method of the research is the synoptic approach.
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Results and Discussion

This dust storms caused by the development of Persian Gulf low pressure and extension of a
trough to south of Turkey that create cyclonic circulation in the surface of southeastern Syria.
These mentioned Conditions and also wind speed increasing in surface, low level of troposphere
with location of the trough in the middle and upper level of the troposphere alongside dry and
Gypsiferous soil have effects in the creation of dust storm.

After creation of the dust storm by surface and low level instability over desert of Syria on
the 1 July, then it spread over Irag due to the development and extension of instability caused by
the trough in middle and upper level and northwest wind.

Through shifting to the east and changing the wind direction and also more important
instability through troposphere, dust storm on the 4 July passed from Zagros Mountains and
spread over Iran. In the next days, dust storms moved to east and northeast and influenced
almost of Iran. This condition Remained to July 9 over Iran.

Conclusion

Maximum radiation and minimum precipitation in warm season caused the negligible soil
moisture in this region by. The soil of dust storm area, except a very small of margin River in
southern Syria and northwest of Iraq is soft, fine grain, Gypsiferous, and without any cover.

Middle East at the warm season is dominated by subtropical high pressure and subtropical
jets stream, but the circulation of the atmosphere during dust storm, shows that a low pressure
extends over Persian Gulf and south of turkey. This condition causes the formation of cyclonic
circulation in the East of Syria on 1 July. Wind speed Increasing, cyclonic circulation, dry soil
and lack of coverage, provided the conditions for removing the soil particles.

Due to the extended ground surface's low pressure and instability of low level of
troposphere, dust storm enhances and moves to south-southeast over Irag and Persian Gulf. But
unstable layer is shallow, and then storm has not passed from the heights of West Iran. Dust
storm passed from Zagros Mountains and entered to Iran due to moving trough from west to
east of Iran and development of instability on July 4.

In the next day (5 July) a cyclonic circulation has been created in central Iran, this
circulation and extended instability caused the spread of dust over almost of Iran exactly
southeastern regions. This study shows that both of atmospheric circulation and condition of
ground surface are important in creation of dust storm in the Middle East.
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