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Extended abstract
1- Introduction

Dust storms, one type of dust event,
are in most cases the result of turbulent
winds, including convective haboobs,
which raise large quantities of dust from
desert surfaces and reduce visibility to
less than 1 km. This dust reaches
concentrations in excess of 6000 mg m’
in severe events. The major dust source
regions are areas of arid and hyper-arid,
with mean annual rainfalls of less than
100 mm.

The temporal and spatial investigation
of dust storms shows the interference of
various factors in their occurrence and
expansion.. These factors is divided into
two groups; environmental and human
parameters. The climatic (such as low
rainfalls, high evaporation, intense wind,
drought and atmospheric  general
circulation) and geological (for example
lithology such as Quarts, Clay, Silicate
and feldspar),
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factors are natural parameters, and
factors such as over grassing and crop
production, wastage of vegetation,
increasing growth of population, battle
and  political problems are human
parameters.

Much of the current interest in dust
storms relates to their possible role in the
systems and subsystems of Earth. Dust
loadings may affect air temperatures
through the absorption and scattering of
solar radiation, may affect cloud
formation, and convectional activity,
influence sulphur and carbon dioxide
levels in the atmosphere, and influence
geo-chemistry cycle, soil evolution and
desertification.

Dust storms are one of the destructive
climatic phenomena which are affected
by wvarious climatic elements such as
pressure, precipitation, wind, temperature
and evaporation. These phenomena
impose much damages to human health,
industrial and agricultural installation,
population centers and communication
ways. The recognition of source regions,
creation and expansion style of dust
storms and their relation with atmospheric


www.SID.ir

6 Geography and Environmental Planning, 23" Year, vol. 46, No. 2, Summer 2012

circulation patterns are fundamental
factors in reduction of their damages. In
recent decades, trend of dust storms has
increased in Iran, specially west and
southwest areas. This factor is raised the
necessity of dust study in these areas
more than before.

The aims of this study are the
recognition and assessment of
atmospheric circulation patterns
transferring dust storms, expansion style
and their temporal frequency using cluster
analyses of 19-year data (from 1987 to
2005) in llam region. Therefore,
hypotheses and questions of the study
have concentrated on the investigation of
transferring systems of dust and the
description of their temporal and spatial
distribution.

2- Methodology

In this study, environmental and
circulatory databases were used to be
analyzed the synoptic systems of Ilam
dust days. At first, the number of dust
days was determined using climatic data
of Ilam station in a 19-year period (from
1987/01/01 to 2005/12/31).  Then, their
circulation patterns were identified and
plotted. Ilam Dust days are included 259
days that among them year 2000 with 38
days has maximum frequency, and year
1998 with. 4 days has minimum
frequency.  Monthly  maximum and
minimum frequency of llam dust days
belong to July (52 days) and December
(one day) respectively.

The circulatory database includes sea
level pressure, 500-hPa geopotential
height, wind direction, omega,
temperature, pressure gradient. The
geographical territory of database is O to
70° latitude and O to 80° longitude.
Finally, the database was formed as a
6940*1 matrix in MatLab software. Then,
a Paygany cluster analysis was performed

using the Vard integrated method and the
Euclidean distance on matrix to determine
circulation patterns.

Finally, for the study area, total and
fractionated denderogram was drawn in
MatLab  software.  According to
dendrogram fractionation method, data
variance, homogeneous groups and
compare mean test, dendrogram was cut
in 4 and 5 levels. Also, the circulation
patterns of extreme dust days (visibility
100 meters and less) was identified and
plotted in the study-area.

3- Discussion

The obtained results of cluster analysis
upon pressure data in llam represent five
circulation patterns for sea level pressure
and four circulation patterns for the 500-
hPa geopotential height. In 5-level, the
dendrogram of SLP patterns is divided
into five clusters, in which 3 and 4
patterns belong to cold period, and 1, 2
and 5 patterns belong to warm period
(Fig. 4-9). Furthermore, In 4-level the
dendrogram of the 500-hPa geopotential
height patterns is divided into four
clusters, in which 2 and 3 patterns belong
to warm period, and land 4 patterns
belong to cold period (Fig. 10-14).

According to horizontal visibility
index of 100 meters and less, two days
was realized for extreme dust days in
study area. These days are 1999/7/22
(1378/4/31) and 2000/7/17 (1379/ 4/27).
Their circulation patterns have been
presented in figures (15) to (23).

4- Conclusion

In  recent decades, the global
effectiveness of dust storms has become
increasingly apparent, so that, major
advances have occurred in sources,
transport paths and their many impacts
both on humans and the environment,
their frequency at different time scales.
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The study of circulation patterns
transferring dust in west Iran has
abundant importance. For example, Ilam
region isn’t a source of dust because of
natural characteristics such as
mountainous areas, high rainfalls and
dense vegetation. But, dust storms of this
region are non-local. This region is the
transport route of climatic systems into
Iran, and accepts the most effectiveness
from these systems. According to source
regions of lIran dust storms which are
hyper-arid lands of Iraq, Saudi Arabia,
Syria and North Africa, this study is a
connective step between large scale
circulation patterns and temporal and
spatial activities of dust storms in west
and southwest Iran. Therefore, principal
hypotheses have concentrated on synoptic
circulation patterns in lower and meddle
atmosphere creating and transporting dust
in Illam and temporal distribution and
their frequency. The most important
results are as following:

1- In sea level, Gang’s low pressure in
warm season which its major core is
located on India, Pakistan and Persian
Gulf, in cold season Siberia-and Black
Sea high pressures and their integrated
tongue in north Iran, and Sudan’s low
pressure are the most important systems
creating and transporting dust in study
area.

2- in 500-hPa, Mediterranean high
trough which is integrated with Red Sea
high trough in cold period and is
weakened in warm period, also, Azores
sub tropical high altitude which is
oscillated between north Iran and south
Saudi Arabia in cold and warm period
respectively, are the most important
systems.

3- In the extreme dust days, the
domination of Persian Gulf and Pakistan
low pressures in the south and west of
Iran,  existence  of  trough  on
Mediterranean Sea with the formation of

anticyclone secondary cell in Iran cause
the maximum dust transportation to the
study region.

4- Wind vector patterns in sea level
show western and northwestern winds
which have a high intensity. Also, omega
patterns in sea level indicate ascending
vertical motions in the West of Iran and
East of Irag, with maximum reduction 0.4
p/s.

It is possible, systems which cause
rainfall, can lead to - occurrence and
transportation of dust storms to the study
area due to the lack of moisture. It is
probably which increasing trend of dust
days in llam be the consequence of
frequency increase of circulation patterns,
drought and desertification. The latest
hypotheses have the more probability
than previous one.

Keywords: circulation patterns, synoptic
climatology, Ilam, cluster analysis, dust

References

An, C.-B., Zhao, J.,, Tao, S., Lv, Y,
Dong, W., Li, H., Jin, M., & Wang,
Z., (2011), Dust variation recorded by
lacustrine sediments from arid Central
Asia since ~15 cal ka BP and its

implication for atmospheric
circulation, Journal of Quaternary
Research, DOI: 10.1016/j.
yqres.2010.12.015.

Ardebili, L., (2011), Effective processes
of intensification of recent dust in
Iran, Proceedings of the second
National Conference of wind erosion
and dust storms, 16-17 February,
University of Yazd, Iran, p. 31.

Arimoto, R., (2001), Eolian dust and
climate, Relationships to sources,
tropospheric chemistry, transport and
deposition. Journal of Earth Sci. Rev.:
54, PP 29-42.

Bennion, P., et al., (2007), The impact of
airborne dust on respiratory health in


www.SID.ir

8 Geography and Environmental Planning, 23" Year, vol. 46, No. 2, Summer 2012

children living in the Aral Sea region.
Int. J. Epidemiol. 36, pp 1103-1110.

Dayan, U., Ziv, B., Shoob, T., & Enzel,
Y., (2007), Suspended dust over
southeastern Mediterranean and its
relation to atmospheric circulations.
Int. J. Climatol., DOI:
10.1002/joc.1587.

Dehdarzade, M. & Abedzade, H., (2011),
Statistical and analytical study on the
synoptic patterns dust-producing in
the Fars province in the years (2002-
1993), Proceedings of the second
National Conference of wind erosion
and dust storms, 16-17 February,
University of Yazd, Iran, p. 21.

Ding, R., Li, J.,, Wang, S., & Ren, F.,
(2005), Decadal change of the spring
dust storm in northwest China and the
associated atmospheric circulation,
Geophys. Res. Lett, 32, L02808,
DOI: 10.1029/2004 GL021561.

Ekrami, M., Talebi, A. & Soleymani
Motlagh, M., (2011), The effect of
dust on the accelerated ‘melting. of
snow (Case study: Yazd Shirkooh),
Proceedings of the “second National
Conference of wind erosion and dust
storms, 16-17 February, University of
Yazd, Iran, p. 43.

Ekstrom, M., Mctainsh, G.H.,, &
Chappell, A., (2004), Australian dust
storms: = temporal trends and
relationships with synoptic pressure
distribution”  (1960-99). Int. J.
Climatol.: 24; pp 1581-1599.

Fu, P., Huang, J., Li, C., & Zhong, S.,
(2008), The properties of dust aerosol
and reducing tendency of the dust
storms in northwest China. Journal of
Atmospheric  Environment: 42; pp
5896— 5904.

Gao, T., & Han, J., (2010), Evolutionary
characteristics of the atmospheric

circulations  for  frequent and
infrequent dust storm springs in
northern China and the detection of
potential future seasonal forecast
signals. Meteorol. Appl.: 17; pp 76—
87.

Gong, D.-Y., Mao, R., Shi, P.-J., and Fan,
Y.-D., (2007), Correlation between
East Asian dust storm frequency and
PNA, Geophys. Res. Lett., 34,
L14710, DOI: 10.1029/2007
GL029944.

Goudie, A.S., (2009), Dust storms:
Recent developments.~ Journal of
Environmental Management: 90; pp
89-94.

Goudie, A.S., Middleton, N.J., (2001),
Saharan dust storms: nature and
consequences. Journal of Earth Sci.
Rev.: 56; pp 179-204.

Goudie, A.S., Middleton, N.J., (2006),
Desert Dust in the Global System.
Springer, Heidelberg.

Kang, S., Zhang, Y., Zhang, Y.,
Grigholm, B., Kaspari, S., Qin, D.,
Ren, J., & Mayewski, P., (2010),
Variability of atmospheric  dust
loading over the central Tibetan
Plateau based on ice core
glaciochemistry. Journal of
Atmospheric Environment: 44; pp
2980-2989.

Lashkari, H. & Keikhosravi Q., (2008),
synoptic analysis of dust storms in
Razavi Khorasan province in the
period 1993-2005, Journal of Natural
Geography Researches, No. 65, Pp.
17-33.

Lee, Y.C., Yang, X.,, & Wenig, M.,
(2010), Transport of dusts from East
Asian and non-East Asian sources to
Hong Kong during dust storm related
events  1996-2007.  Journal  of


www.SID.ir

Geography and Environmental Planning, 23" Year, vol. 46, No. 2, Summer 2012 9

Atmospheric Environment: 44; pp
3728-3738.

Masoudian, S.A., (2007), Recognition of
the weather types in Isfahan, Research
Project, University of Isfahan.

Meng, Z., Lu, B., (2007), Dust events as a
risk factor for daily hospitalization for
respiratory and cardiovascular
diseases in Mingin, China. Atmos.
Environ: 41, pp 7048-7058.

Miller, S.D., Kuciauskas, A.P., Liu, M.,
Ji, Q., Reid, J.S., Breed, D.W.,
Walker, A.L., Al Mandoos, A.,
(2008), Haboob dust storms of the
southern  Arabian  peninsula. J.
Geophys. Res. 113, D01202, doi:
10.1029/2007JD008550.

Miri, A.; Pahlevanravi, A., &
Moghadamnia AR, (2009),
Investigation ~ of  dust  storms
occurrence in the Sistan region after
the occurrence of periodic drought,
Journal of Range and Desert Research
of Iran, (16) 3, Pp. 329 - 342.

O’Hara, S.L., Clarke, M.L., Elatrash,
M.S., (2006), Field measurements of
desert dust deposition-in Libya.
Atmos. Environ.: 40, pp 3881-3897.

Raispoor, K., (2008), Statistical and
synoptic analysis of dust phenomenon
in Khoozestan province, M.A. Thesis,
Supervisor: Taghi Tavousi, University
of Sistan and Baluchestan, Faculty of
Geography and Environmental
Planning, Department of climatology.

Ridgwell, A.J., (2003), Implications of
the glacial CO2 ‘iron hypothesis’ for
quaternary climate change. Geochem.
Geophys. Geosyst. 4 article 1076.

Song, Z., Wang, J., Wang, S., (2007),
Quantitative classification of northeast
Asian dust events. J. Geophys. Res.
112, D04211, DOl:
10.1029/2006JD007048.

Tavousi, T., Khosravi, M. & Raispoor,
K., (2010), Synoptic analyses of dust
systems in Khoozestan, Journal of
Geography and Development, No. 20,
Pp. 97-118.

Tavousi, T., Safarzaei, N., & Raispoor,
K., (2010), Statistical Analysis Dust
Days in sistan Area During Period
(1976-2005), 4th International
Congress of the Islamic World
Geographers (ICIWG), 14-16 April,
Zahedan, Iran.

Toon, O.B., (2003), African dust in
Florida clouds. Journal of Nature: 424,
pp 623-624.

Wong, S., Dessler, A.E., (2005),
Suppression of deep convection over
the tropical -North Atlantic by the
Saharan Air Layer. Geophys. Res.
Lett. 32, DOI: 10.1029/
2004GL022295.

Xie, J., Yang, C., Zhou, B., & Huang, Q.,
(2010), High-performance computing
for the simulation of dust storms.
Journal of Computers, Environment
and Urban Systems: 34; pp 278-290.

Yang, X., Zhu, B., Wang, X., Li, C.,
Zhou, Z., Chen, J., Wang, X., Yin, J.,
Lu, Y. (2008), Late Quaternary
environmental changes and organic
carbon density in the Hunshandake
Sandy land, eastern Inner Mongolia,
China. Global Planet. Change: 61, pp
70-78.

Yang, Y.Q., Hou, Q., Zhou, C.H., Liu,
H.L., Wang, Y.Q., Niu, T., (2008),
Sand/dust  storm  processes in
Northeast Asia and associated large-
scale circulations. Atmos. Chem.
Phys.: 8, pp 25-33.

Zheng-An, Q., Ying, C., lJing-Tao, L.,
Chung-Ming, L., Dong-Liang, L., &
Min-Hong, S., (2006), Some advances
in dust storm over China-Mongolia


www.SID.ir

10 Geography and Environmental Planning, 23" Year, vol. 46, No. 2, Summer 2012

areas, Chinese Journal of Geophysics, West Iran, Journal of Geography and
Vol. 49, No. 1, pp: 68-78. Development, Autumn and Winter
Zhu, A., Ramanathan, V., Li, F., Kim, D., 1384, Pp. 173-187.
(2007), Dust plumes over the Pacific, Zolfaghari, M., Hashemi M.N., (2011),
Indian, and  Atlantic  Oceans: Synoptic and dynamic analyses of
climatology and radiative impact. J. dust in Iran (14-17 July 2009),
Geophys. Res. 112, D16208, DOI: Proceedings of the second National
10.1029/2007JD008427. Conference of wind erosion and dust
Zolfaghari, H., & Abedzade, H., (2005), storms, 16-17 February, University of

Synoptic analyses of systems dust in Yazd, Iran, p. 24.


www.SID.ir

