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ABSTRACT: Air pollutants and dust phenomenon as one of the major environmental disasters - climate 
known, consistently with other atmospheric pollutants can be measured. Scope of this research includes 
the North Westof Iran the data from 4 station (Ardebil, Tabriz, Zanjan, Urmia) was used to cover the 
study area. To ensure homogeneity and normality of the data and the software was using 
manKendaland more the horizontal visibility, wind speed and humidity at hourly intervals (major and 
minor synop) daily for 13-year common period (2000-2012) from specializedweather information 
calledSCDATA extracted and software Excel in order methods such as polynomyalis processed and 
analyzed. The synoptic maps obtained from the website Noaa and the effect of air pressure patterns in 
middle level and the ground was covered. Statistical results showed that in recent years (especially from 
2009 to 2012) the occurrence of dust in between synoptic stations is increasing. The frequency of this 
phenomenon over the years, an average of 34 days on station in Tabriz, Zanjan, 21 days, 16 days and 
Urmia, Ardabil is 7 days. The Monthly Review, May was common among all stations. The seasonal 
distribution, Spring time, the highest percentage andAutumn to lowest percent is allocated. The most 
important findings were corroborated synoptic surface low pressure system along with the resultant 
Middle level trough caused the aerosal middle of the desert of Saudi Arabia, Syria, Iraq and dust to 
move into this area to guide. 
 
Keywords: atmospheric and climatic disasters, dust storms, polynomyal of degree 6, synoptic analyzes, 
Northwest of Iran 
 

INTRODUCTION 
 

 Atmospheric phenomenon that adverse environmental impacts will have the effect of dust as a pollutant of air 
and climate disasters measured atmospheric pollutants identified and the other isThe overall outcome could be due 
to dust storms, according to reports from different organizations and agencies, including items such damages 
health, economic, and physica and etc. The social losses and the negative effects of dust biological and 
agriculture, In addition, the dust released into the atmosphere and environment can lead to vision loss or even 
horizontal and vertical viewing is this issue is of particular importance in air transport. The phenomenon of dust 
typically can have a positive role in lifting the salts and minerals in the soil to the atmosphere and transferred it to 
other areas is. 
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 Iran is located in arid and semi-arid belt of the world, regional and trans-regional repeatedly exposed to dust 
system are numerous. This ecological risk on a regional dust event intensity and wind speed and dryness of the 
soil particle size and particle diameter depends. Vegetation type also plays a role in the severity of dust - the 
density and structure of plants, two major factors controlling the occurrence and frequency of dust storms is 
(Anglstadlr, 2001). The conditions of dust in the air is unstable, the presence or absence of moisture, so that if the 
air is unstable, the humidity has sufficient rainfall and storms and lightning, and the lack of moisture, the storm's 
dust cause .Multiple measurements from ground stations and satellites have shown that dust and fine for quite 
some time and can remain in the environment for hundreds of kilometers from the source of production away by 
the wind are. To examined the effect of dust and its environmental impact on the nation and came to the conclusion 
that the dust in western, southwestern and central Iran in the short term and have adverse effects on the 
environment economy and the health of residents in 17 provinces of the country, especially in border cities like 
Ahwaz and Kermanshah.(Bhyrayy et al., 2011), Statistical Analysis of synoptic phenomena dust in Ilam province 
examined in this study dust Ilam Province, according to the meteorological stations synoptic Ilam and Dehrolan for 
a period of 20 years and a circulation pattern Balance 500 hPa sea level and climate databases Nova has been 
analyzed. (Rasouli et al., 2010) analyzed the occurrence of dust in the West region of the country in recent 55 
years were analyzed using nonparametric methods and concluded that the number of days of the West, with the 
dust not hemogenity of dust per year, increasing from north to south. West and South West regions of the country, 
particularly those with frequent dust events and the problems it faces. Statistics show that in recent decades the 
northwestern provinces of the country is not immune to the effects of these ills. 
 

MATERIALS AND METHODS 
 

 Scope of this research includes the North West of the 4 provinces of Ardabil, East Azerbaijan, West 
Azerbaijan, and Zanjan will take is. To study the phenomenon of dust, statistics and technical data for SC DATA 4 
synoptic weather stations (Ardebil, Tabriz, Zanjan, Urmia) during the period (2012-2000) were obtained from the 
State Meteorological. Then, after ensuring homogeneity and normality of the data by non-parametric Mann - 
Kendall and then transfer the data to excel software environment filter, 10 codes (06,07,08,09,30,31, 32,33,34,35), 
hourly, daily, monthly and annual data into categories and analyzed. Thus, the occurrence frequency of dust 
ranged annual, seasonal, daily, hourly, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                              

Figure 1. site of stady 
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Table 1. codes for the expression of various meteorological phenomena dust 
Meteorological 
code 

Scientific name Description 

06 DUST HAZE Dust suspended in the air and wide by the wind at or near the station and lift station yet. 

07  RISING DUST Dust or sand for the wind monitoring station or surrounding air is high. 
08 DUST DEVIL Observing the evolution of cyclones or during the last hour of the station and its 

surroundings have been observed 
09 DUSTSTORM Dust around the clock monitoring stations exist during his last hours in the station 

existed 
30 Mild or moderate dust storm 

or sand 
During the last hour, the storm intensity is reduced 

31 Mild or moderate dust storm 
or sand 

During the last hour, the intensity of hurricanes has not changed 

32 Mild or moderate dust storm 
or sand 

During the last hour, the hurricane intensity has increased 

33 Severe dust storm or sand During the last hour, the storm intensity is reduced 

34 Severe dust storm or sand During the last hour, the intensity of hurricanes has not changed 
35 Severe dust storm or sand During the last hour, the hurricane intensity has increased. 

 
 The statistical analysis  to investigate the effect change of dust  by  method linear and polynomyal of degree 6 
of the station synoptic. 
 This study analyzes the synoptic makes 500 HP and surface synoptic maps of the existence of an essential 
purpose of the production database NCEP / NCARNCEP / NCAR affiliated with the U.S. National Oceanic and 
Atmospheric States (NOAA) has been used. 
 

RESULTS AND DISCUSSION 
 

Statistical analysis of dust during the station in Ardabil 
 The values of statistical operations of the station in Ardabil dust days during the period of preparation and at 
the (table 2) was presented. Statistical analysis The highest occurrence of dust in the month of March than any 
other month of the year clearly shows, as well as the most frequent occurrence of this phenomenon in 2011 is 
noteworthy. The average number of days with dust storms in Ardabil was about seven days during the year. 

 
Table 2. frequency of dust stormsin Ardabil station during the period(2012-2000) 

Annual Dec Nov Oct Sep Aug July June May April March Feb Jan Month  
year 

2         1   1 2000      

2           2  2001 

             2002 

2   2          2003 

4   1     1  1 1  2004 

1          1   2005 

             2006 

4  1          3 2007 

3    1      2   2008 

6    2    1  3   2009 

16 5 1 1 1 1 1   1 2 1 2 2010 

22 1  1   6 3 4 7    2011 

20   2  1   8 3 5 1  2012 

7 1 0 1 0 0 1 0 1 1 1 0 1 Mean 
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 Figure 2. Polynomyal Chart synoptic station of Ardabil          Figure 3. Chart frequency of dust during synoptic stations of  
                                                                                                  Ardebil        

 

 
Figure 4. Seasonal Chart dust phenomenon in the synoptic station of Ardabil 

 
 In this study (Figure 2), the linear polynomyal that this is a linear trend in the dust in recent years in Ascending 
visits, but the bridge polynomyal of degree 6it indicates that from 2000 to 2008 saw the trough and from 2009 to 
2012 at the peak of the dust storm, we Ardabil station, and in 2011 this number had risen to its highest level, so 
that the state is increasing linear trend of this phenomenon. Chart of seasonal phenomenon we are seeing dust in 
the spring, with 43% of the maximum frequency of this phenomenon is accounted for in the other seasons. 
 
Statistical analysis of dust during station urmia 
 Urmia of dust recorded in the station during the period of 16 days, it means that most of the months of May, 
June and April is the month of the occurrence of this phenomenon in terms of the potential to be good. 
 

Table 3. Frequency of dust storms in Urmia station during the period(2012-2000) 
Annual Dec Nov Oct Sep Aug July June May April March Feb Jan Month 

Year 

19       2 9 8    2000 
1   1          2001 
12   1 1   6 1 2 1   2002 
7        3 4    2003 
6   1  1  1 1 2    2004 
3   1    1  1    2005 
1      1       2006 
2  1      1     2007 
15    4  3 4 4     2008 
32   1 2 9 10 2 3 4 1   2009 
37   3 4 1 9 8 5 3 3 1  2010 
31       8 12 8 2 1  2011 
41     8 5 4 14 3 7   2012 

16  0 1 1 1 2 3 4 3 1 0  Mean 
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Figure 5. Polynomyal Chart synoptic station of Urmia            Figure 6. Dust distribution histograms months synoptic station of   
                                                                                                                                     Urmia 
 

 
Figure 7.Seasonal Chart dust phenomenonin the synoptic station of Urmia 

 
 With the dust of the linear trend in recent years, this trend has increased from that in the case of polynomyal of 
degree 6is of extreme ups and downs in recent years due to (Figure 5) demonstrates the trend he also witnessed 
the frequency of occurrence was in 2012. The seasonal distribution, with 63% in terms of spring have the highest 
incidence. 
 
Statistical analysis of dust days in Tabriz station Synoptic 
    The frequency of dust storms in Tabriz station during a 13-year period were estimated daily average of 34 days 
is also given(Table 4) months than other months of the year saw the highest frequency of occurrence is. It is 
noteworthy that in July and after months of April and May, are in second place in terms of frequency of occurrence 
of this phenomenon. 
 

Table 4. The frequency of dust storms in the station of Tabriz in the period(2012-2000) 
Annual Dec Nov Oct Sep Aug July June May April March Feb Ja

n 
Month 
Year 

25    1 2 1 2 9 8 1  1 2000 
21   2 4 2  1 7 3 1 1  2001 
17   4 2 1  3 1 2 2 1 1 2002 
16   3 2 1 10 2 3 5 1   2003 
18   2 3   2 3 3 3  2 2004 
20   3 2  3 5 2 2 3   2005 
17   1 2 2 4 1 3 1 3   2006 
19  4 1   2 4 5 2  1  2007 
49 1  2 10 1 5 5 10 7 6 2  2008 
69   3 5 9 18 6 11 8 7 2  2009 
56 2  7 2 1 9 8 9 7 8 3  2010 
50   3 2 2 4 12 15 12    2011 
51   2 2 7 7 5 16 6 6   2012 

34 0 0 3 3 2 5 4 7 5 3 1 0 Mean 
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     Figure  8. Polynomyal Chart synoptic station of  Tabriz        Figure 9. Dust distribution histograms months synoptic station of   
                                                                                                                                    Tabriz 

 

 
Figure 10. Seasonal Chart dust phenomenonin the synoptic station of Tabriz 

 
 According to (Figure 8), the results showed significant linear trend, this is a phenomenon that in recent years 
the trend has dust, as well as the bridge polynomyal of degree 6to prove it. Distribution, seasonal, spring, 
compared with 50 percent in the other seasons of the frequency of occurrence is high. 
 
Statistical analysis of the dust days Zanjan Station Synoptic 
 Zanjan of dust recorded by the station during the period (2012-2000) in (table 5) was collected, and the 
average was calculated during the 21-day event, which happened in 2009, the highest number of . The month of 
July has the potential to be compared with other months of the year. 
 

Table 5.The frequency of dust stormsin Zanjan station during the period(2012-2000) 
Annual Dec Nov Oct Sep Aug July Juny May April March Feb Ja

n 
Month 
year 

6      2  1 3    2000 
2       1    1  2001 
3       1   2   2002 
5   1      4    2003 
3        1  1 1  2004 
1   11          2005 
1          1   2006 
             2007 
8    3 1 2   1 1   2008 
69    7 9 19 6 11 8 7 2  2009 
58 2  7 2 1 10 8 10 7 8 3  2010 
48   3 2 2 4 11 15 11    2011 
51   2 2 7 7 5 16 5 6 1  2012 

21 0  1 1 2 4 3 5 3 2 1  Mean 

 
 
 



Intl J Farm & Alli Sci. Vol., 3 (2): 235-243, 2014 

 

241 
 
 

 
 
 
 
 
 
 
 
 
                                                                                                                                  
 
        Figure 11. Polynomyal  Zanjan synoptic charts stations      Figure 12 .Dust distribution histograms months Zanjan synoptic  

                                                                               stations 

 
Figure 13. Seasonal Chart dust phenomenon in Zanjan synoptic stations 

 
 In this study (Figure 11), and polynomyal linear trend indicates that this is a linear trend in recent years where 
dust is rising, but the bridge indicating polynomyal of degree 6the extreme ups and downs in recent years due to 
the the trend confirms. Chart of seasonal phenomenon we are seeing dust in the spring and autumn the highest 48 
percent with 5 percent, the lowest incidence occurring in the other seasons are devoted to (Figure 13). 
 
Synoptic days of dust 
 After the operation, statistical frequency of occurrence of dust during the period of 13 years (2012 -2000) day 
period over the study area (station 4) was performed (Table 6). Date of dust storms common to the stations during 
the study period (2012-2000) shows the daily period. 
 

Table 6. Date of dust storms commonin the study area during the2000-2010 period daily 
Day Month Year 

11 5 2004 
3 4 2010 
23 7 2010 
4 10 2010 
13 4 2011 
17 4 2011 
19 4 2011 
20 4 2011 
6 5 2011 
12 6 2011 
14 3 2012 
15 3 2012 
27 3 2012 
20 4 2012 
3 5 2012 
11 5 2012 
14 5 2012 
15 5 2012 
21 5 2012 
22 5 2012 
25 5 2012 
26 5 2012 
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 Based on the above date, 23 of the joint can be seen. Due to the limitations of Article No. 46 of the 
intermediate-level maps of land surface and was refused. In order to investigate the synoptic dust storm on May 23 
due to synoptic analysis was repeated at all stations. 
 
Elected in May 2012 as a joint station, the period 
 In May, the study period (13 years), years 2012, 2011, 2004, and recorded in dust storms stations were jointly 

evaluated and presented in (Table 7) was collected. The data in Table III are based on 2012 due to the high 

incidence of selected synoptic analysis it was attempted. 

 
Table 7.Meteorological parameters in May 2012-2011-2004 

Wind speed Humidity Phenomena 
recorded 

Horizontal 
viewing 

Hour Day Month Year 

10 34 07 20 12 11 5 2004 
7 38 06 56 15 6 5 2011 
2 45 06 50 18 6 5 2011 
4 35 07 50 12 3 5 2012 
7 43 06 56 18 3 5 2012 
10 63 06 58 21 3 5 2012 
8 62 06 58 12 11 5 2012 
5 68 06 58 6 14 5 2012 
3 22 06 56 9 14 5 2012 
4 37 06 12 9 15 5 2012 
4 82 07 40 12 15 5 2012 
0 25 06 40 15 21 5 2012 
0 96 07 57 0 22 5 2012 
9 30 06 40 9 25 5 2012 
12 21 06 58 9 26 5 2012 

 
Synoptic analysis of dust storms on the third day of May 2012 
 The third map is dated 2012 showing surface activity, high pressure, low pressure system that dominates the 
study area has. Central pressure of high-pressure closed 1015/5 mm bearing on the Caspian Sea and the 
influence it has tabs. But on the same day as the low pressure system in Saudi Arabia, Syria, Iraq, Turkey and 
North West East and West under the domination of Iran has set (Figure 15). 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Figure14. Map of the surface of the third dated May 2012                         Figure15. Map of 500hPa third in 2012 

 
Statistical results 
         The overall conclusion of this analysis is to show that in recent years (especially from 2009 to 2012) the 
occurrence of synoptic stations where dust is rising. this phenomenon was occurring. This monthly survey , most of 
the dust storm is the months in between stations. Seasonal phenomenon , according to Chart dust in the spring 
and autumn compared to other seasons of the year, the highest percentage to lowest percentage allocated. 
 
Synoptic results 
 In order to identify the source of dust formation in the study area were obtained from the synoptic maps of 
Nova Site is the most important results are: 
       Analysis shows maps of the surface low pressure and high pressure systems in the study area, but the 
prevailing pressure pattern in the dust storms were often low- pressure centers over the deserts of Saudi Arabia, 
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Syria , Iraq, formed moving to the East and the dust which conduct the study area . The contour maps of 500 hPa 
were used. This analysis indicates the formation of topographic maps of the balance that exists in the shallow 
trough or strong instability and ultimately increase traffic and there were dust storms. 
 

CONCLUSIONS 
 

 This study analyzes the synoptic or synoptic circulation pattern consists of a base level of 500 hPa and the 
surface climate data collected and analyzed were interspersed. 
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