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Figure 1. Geographical location of the under studied area and synoptic stations in Iran.
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Table 1. Synoptic stations of the under studied area.
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Figure 3. Precipitation map of the under studied area.
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Figure 2. Relative Humidity map of the under studied area.
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Figure 4. Temperature map of the under studied area.
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Table 2. The result of model fitting to experimental variogram.
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Figure 6. Spatial pattern of dust storms in along the latitude and longitude geographic coordinates.
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Figure 7. Geographic map of the under studied area which is defined by red. The wind roses at some
meteorological stations during the period of 1995-2016 are also plotted.
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Figure 9. Frequency of dust storm events (code 07) at GMT.
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Figure 11. Monthly average of dust storm days (code 07)
(1995-2016).
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Figure 8. Frequency of dust storm events (code 06) at GMT.

Dsb U oohes slajs, sliw abale Sl

sl o3ly QL (Vo) K8 s (G uS) e S
lassy sl 5155, 70 5 SKke b (55 ole .
Gl 4 S GG DS OBk Lol es
o 8 oo gy L odil e sy Jlo (slasle
a8 0Bk Lol es lasy, Sl o sis
S 5s5 b o rb'df“ 5 dsm g 0345
sldad Gl das s adsl ele 31 e s Sl

BEES ol awlS )L:.b)bﬁ QL?JJG L: e\ﬁ.h LSLQ).})

St S Qligh Lelyan sbris) oSulee
dust storm days average

monthil

Shsa S 0lsb b oolen glajy, abile &ile loges Ve K3

bl 0y9 b (41 uS)

Figure 10. Monthly average of dust storm days (code 06)
(1995-2016).
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Table 3. Hourly and monthly occurrence of dust storm events in Ahvaz Station (1995-2016).
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Guide table 3. Describe of dust storm severity in the hour and month in Ahvaz station.
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Figure 13. Dust storm days average of July (1995-2016).
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Figure 12. Dust storm days average of June (1995-2016).
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Table 4. Number of local and non-local dust storms in Ahvaz station (1995-2016).

07 06 (source) Lize
B (evel) aib
(Total) g et oy LA g s oy LA
(Total)  (Slight)  (Moderate)  (Severe)  (Total)  (Slight)  (Moderate)  (Severe) (year) JL
1 0 0 0 0 1 1 0 0 1995
1 0 0 0 0 1 1 0 0 1996
0 0 0 0 0 0 0 0 0 1997
0 0 0 0 0 0 0 0 0 1998
9 6 4 2 0 3 3 0 0 1999
28 3 0 3 0 25 16 8 1 2000
5 1 1 0 0 3 1 0 2001
4 0 0 0 0 4 2 1 1 2002
20 5 2 3 0 15 10 2 3 2003
10 4 1 1 2 6 4 1 1 2004
23 5 4 1 0 18 11 5 2 2005
11 2 2 0 0 9 8 1 0 2006
19 4 3 1 0 15 11 3 1 2007
66 9 6 1 2 57 36 14 7 2008
35 0 0 0 0 35 23 11 1 2009
22 0 0 0 0 22 17 2 3 2010
23 1 1 0 0 22 16 5 1 2011
31 3 2 0 1 28 19 6 3 2012
9 3 2 1 0 6 5 1 0 2013
5 2 2 0 0 3 3 0 0 2014
24 6 1 1 4 18 11 3 4 2015
16 6 4 2 ' 10 8 2 0 2016
2 sever level moderate level slight level
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Figure 14. Dust storm days number Comparison in level 3 of severe, moderate and light at the under-studied stations.
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Figure 15. Annual variations of average dust storm days in the under studied area (1995-2016).
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Figure 16. Average number of annual of dust storm days (1995-2016).
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area.
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Figure 18. The Ratio of dust storm days with local and non-local sources to the total dust storm events.
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Figure 20. Average dust storm days in the cold Figure 19. Average dust storm days in the warm
period of year (1995-2016). period of year (1995-2016).
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Table 5. Duration (days) of dust storm waves in Ahvaz station.
duration (day) (55,) ¢\

>5 4 3 2 1
(year) JL.
- - - - 1 1995
- - - - 1 1996
- - - - - 1997
- - - - - 1998
- - - 1 6 1999
- 1 1 1 12 2000
- - - - 4 2001
- - - - 3 2002
- - 1 3 6 2003
- - - - 9 2004
- - - 5 8 2005
- - - 1 9 2006
- - 1 2 3 2007
1 1 1 9 19 2008
- - 3 3 12 2009
- - - 6 7 2010
- - - 3 14 2011
- - - 5 14 2012
- - - - 8 2013
- - - 1 3 2014
- - - 4 11 2015
- - - 2 10 2016
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Table 6. Duration (days) of dust storm waves in Ilam station.
duration (day) (55,) ¢\

>5 4 3 2 1
(year) JL.
- - - - - 1995
- - - - 2 1996
- - - - - 1997
- - - - - 1998
- 1 - - 1 1999
- 1 - - 2 2000
. . . . . 2001
. . . . . 2002
- - - - 1 2003
. . . . . 2004
- 1 - 1 5 2005
- - - - - 2006
- - 1 - 5 2007
- 1 1 3 12 2008
- 1 1 - 4 2009
- - - 2 5 2010
) - - 2 5 2011
- 1 - 2 6 2012
- - - - 1 2013
) - - 1 - 2014
- - - 2 1 2015
- - - 3 2 2016
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Figure 21. Dust storm days frequency percentage in durations of 1 to 6 days (1995-2016).
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Abstract

Background and Objectives: The occurrence of dust storms as a global threat poses annually a lot
of financial and human losses to the country. Hence, according to the topographic-climatic
conditions and the significant increment in the dust storm occurrence frequency, investigation and
survey to mitigate the harmful effects is inevitable.

Materials and Methods: In this research, dust storms were evaluated based on the spatio-temporal
frequency of 25 synoptic meteorological stations in western and southwestern Iran during the
statistical period of 22 years (1995-2016). Daily data were analyzed using eight observation points in
the form of special codes using geo-statistical methods. The average dust storm occurrence in the
hourly, monthly, annual, warm and cold time periods was calculated and plotted using R software
for all stations.

Results: The results of the annual survey of dusty phenomenon indicated that Abadan station had
the highest number of days in the whole region with the average frequency of 16 days in year, after
which the Bostan, Sarpol-E-Zahab and Ahwaz were the most frequent. 63.02% of the outsider dust
storms events occured from 9:30 to 18:30 local time and 83.47% of the local dust storms events
occured at 3:30 local time. The highest frequency of dust storms was in June and July while the
lowest in November and December. Also, the percentage of local and outsider dust storms frequency
during the statistical period showed that 74.94% of the dust storm days were of outsider origin and
25.06% of the local sources. The average frequency of dust storm in the studied area was 36 and 22
days in warm and cold period of the year, recpectively. In all studied stations, most of the dusty days
were related to the warm period of the year.

Conclusion: As the dust wave differs from its source, its intensity and continuity decreases.
Therefore, it can be mentioned that the primary sources of dust phenomena in the studied area, are
Iraq, Saudi Arabia, Syria and North Africa deserts. The study of the spatial pattern showed that dust
storms linearly increase along the north to south of the studied area. While, along the west towards
the east, follow the Quadratic polynomial fuction, indicating an increase in the frequency of the dust
storm along west to east and then the reduction of the dust storm to the east of the study area. The
Zagros Mountains are located along the Northwest - Southeast, which is itself a barrier to the dust
storms in these areas and exist of this phenomenon is also more time-consuming than other regions.

Keywords: Dust storm, Geostatistic, Spatio-temporal analysis, Iran
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