Analyzing the duration and intensity of dust storms in Khuzestan:
Negin Tagha1, Seyd Mohamad Jafar Nazem alsadat 2, Seyd Ali Abtahi 3, Hossein karimzadehfard4
[bookmark: _GoBack]
1. Phd. in soil and soil physics and  protection,professor of Hafez University , Negin_tagha@yahoo.com
2. PhD.  Oceangraphic and environment, professor of Shiraz University
3. PhD of soil, professor and management department of soil at research and Science University
4. Master in civil engineering,assist of GIS department


Abstract:
One of the major natural disasters in the Khuzestan province due to geographical location and its proximity to the area of large desert areas affected is the occurrence of undesirable dust storms. Dust storms occurring in the region each year caused large losses in the system, including blocking Communication, industry and manufacturing, air pollution and respiratory and infectious diseases and many other undesirable effects. The main objective of this study was to analyzing the severity and duration of dust storms in Khuzestan province. In this study the hourly data with code 06 for a period of 9 years (2000-2008) for the 12 stations was used for research. The statistical analysis was performed using the software and the data were assigned both vision and persistence and the trend line of Storms were drawn based on these two factors. The results of the temporal and spatial distribution of dust shows that during the period analyzed in this study, the incidence has been increasing ,So that the duration of time, sometimes Increased up to one month  and decreasing vision has been below 100 m, especially in the last years. In the most severe storm GMT is 03 hours and the highest monthly average indicated that July and December are the lowest amounts of dust storms Dezful are the highest frequency (most polluted) and the lowest frequency Eizeh stations (one of the cleanest) in dust event. The results also show that as we go from the North West to the South East the severity and duration of dust storms and hurricanes path along the slope in the region becomes decrease.
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Introduction
One of the most important factors in creating human environment is climate or weather. Understanding climate in the study of human activities in various fields such as agriculture, urban planning, transport, tourism and other activities of social, economic and health are one of the most necessary things. One of the main components in arid and semi-arid regions of the world is the phenomenon of dust storms. This phenomenon is referred to as natural disasters. Although this phenomenon is particularly exist in arid and semi-arid regions of the world and there have been for a long time but global warming and drought continued involvement with human imprudent main cause this phenomenon turned into an environmental crisis. Since Iran is located in the arid and semi-arid zone world systems it is frequently exposed to dust, and numerous synoptic dust. Of the dust weather along with unstable conditions is  the presence or lack of moisture. So that if the unstable weather has sufficient moisture the  precipitation and thunderstorm will create and if there is no moisture, dust storms will create. The frequency of occurrence of dust in the area in addition to the intensity, wind speed and dryness of the soil it depends on particle size and particle diameter.  Vegetation and its type also play a role in the severity of dust. Density and structure of plants are the main factor controlling the occurrence and frequency of dust storms (Anglstadlr, 2001). Decreased visual acuity is a key feature of the system dust that in addition to undesirable health effects such as respiratory problems, pollution, and human environment creates disturbances problems in land and air transport system. Khuzestan province (western Iran) as the economic heart of the country has great importance,  this province due to width of the low desert plain and neighborhood with great neighbors than the other provinces of Iran has been exposed to dust storms. Understanding the mechanism of formation and movement of storms and their source step is very important to controlling and reduce damages. In this study it has been try to characteristics the dust storms in this province important step toward understanding the statistical properties of space-time to understand the severity and persistence of this phenomenon must be taken during the study period and finally offer some strategies for coping with the crisis. In this regard, selecting 12 synoptic stations in the study area and were given an hour, 2000) attempted to do this phenomenon of dust (code 06) for a period of 9 years (200) is important.
Literature review:
Several studies have been done in the world of dust storms. In recent years, systematic research on Asian Dust storms like patterning systems projects in the field of GIS and remote sensing analysis Dust storms using advanced numerical models has been performed. Nalukyn (1963) research indicated that the occurrence of dust storms increases air electricity field, So, he called it "electricity once the dust". Vram Kun (1987) paid to study and analyze two-dimensional dynamics and microphysics in the desert dust. Diane (1986) worked on Dust storms occupation regime and concluded that the system
more hot occur in the early hours of the day. Among other things, foreign researchers can refere to Brazl Nyklyng (1986), Sun (2001), Hamish 2001), bezel and Middleton (2002), Nat Dorraj Sag (2003), Richard (2003), Wang 2005) and the Ming (2006) works.Research in the field of statistical analysis and synoptic Dust storms have been carried out Including works: Coral (1372), Hemati (1375), Hussain (1380), Hope (1380), Dehghanpour 1384), and Abedzadeh Zolfagari (1384), Lashkar (1387), Karimi (1388), useful and Parsley (1390) and Zandi) and Karimi (1391).
Materials and methods:
In this study, the 12 synoptic stations were selected in such a way that, to the extent of Khuzestan
completely covered and the second period and did not complete the missing data. Data on the dust phenomenon (2008- 2000) of Iran Meteorological Organization was performed and days with dust collection period were extracted. The statistical analyzes were performed quality control of data and graphs in SPSS and Excel software requirements finally analyzing the corresponding graphs were plotted and analyzed. 
Analysis:
Since "the statistics and analysis of the close relationship between variables is determined by the nature of the analysis" (Jabbari, 1384);  it is necessary to collecting Data and processing using statistical methods be analyze and interpret the results and ensures.  In this study we investigated the temporal and spatial variations of dust storms on Khuzestan desired so the variables include the large amount of data daily, monthly, annual and seasonal dust storms (Code 06) regarding 12 selected stations will be located in Khuzestan province which constitutes the population of the study. Two factors play an important role in the context of Dust storms: concentration of dust and the persistence . Since the purpose of this section is to show the concentration we have used our dust in order to determining the amount and intensity of the vision. So the amount of horizontal vision loss between 5000 meters and 10,000 meters have not been involved in the calculation and taook decreased visual acuity of less than 5 km away as the base. Vision loss is less than 5 km away are divided into 4 categories.  The first category loss vision of 5 km to 2 km us in Masjed-e- Soleyman stations with 96 hurricanes during the statistical period with the most amount and Shoshtar station with 19 storms was the lowest during the statistical period. The second set saw a decrease of 2 km has been considered one kilometer. At these stations, Abadan with a total of 44 storm has the highest number and Ramhormuz station with 10 storms  has the lowest number. The third category vision loss are included from 1000 m to 500 m in which similar to previous category Abadan with a total of 57 storm has the highest number and Ramhormuz station with 8 storms  has the lowest number. The fourth category includes vision loss from 500 meters to 100 meters is the lowest recorded. The group stations Abadan 29 again has the highest number storms Hendijan station with 2 storms was the lowest in the period. If we consider storms with vision loss less than 10 km Dezful station has highest number (most polluted) and Eizeh has the minimum number of stations (one of the cleanest) dust storms .but when we consider storms with vision loss less than 5 km Ahwaz station has highest number(most polluted) and Ramhormuz station has the minimum number of stations (one of the cleanest) dust storms. If we consider storms with vision loss less than 2 km,  Abadan station has highest number(most polluted) and Ramhormuz station has the minimum number of stations (one of the cleanest) dust storms (table 2). Figure 1 shows Dust storms occurred at each station with vision between 5 to 2 km. according to this figure Soleiman and Ahwaz has the largest number and  stations Shoshtar and Behbahan in a minimum number of storms during the period of the study. When we consider vision loss from 2 km to 1 kilometer the frequency expose to changing, So that in this range the stations in Abadan, Ahwaz and Mahshahr has highest number and  Ramhormuz stations, Behbahan and has Eizeh has the minimum number of hurricanes (Figure 2). The relationship between the concentration of dust and human health is an inverse relationship. By increasing the concentration of dust to the number of patients with cardiac and respiratory diseases is become increase and human health threat Seriously. As we know, human beings need more than food and water to clean air to breathe. Humans can survive few days without water for a meal, but can’t be more than a few minutes without oxygen. When we consider vision range between 1000 and 500 meters later found that as we Move toward the West from East region the storms occurring in the interval decreases (Figure 3). Vision in a range between 500 and 100 m Abadan and Ahvaz stations are the most And the Hendijan and Ramhormuz stations are minimum number of dust storms  (Figure 4).
 Figure 5 shows the visibility reduction less than 5 km, based on this figure, Ahvaz and Abadan stations
has highest occurrence of dust storms and Ramhormuz stations and Behbahan has lowest
occurring of this phenomena. Since the stations are arranged according to the longitude of West to East reduce Dust storms from West to East seems obvious. Table 2 shows the occurrence of dust storms in Khuzestan province during the studied period ( 2000-2008), the closer we get to the final years of the occurrence of storms dust storms is added, especially with vision loss less than 2 km. During the  studied period two trends are visible, decrease trends (or increase low speed) from 2000 to 2004 nd an increasing trend from 2005 to 2008. The maximum number of storm events in the province during 2008 and lowest was recorded in 2002 their number. Dust storms trend line with vision loss 5 to 2 km indicates an increasing trend in the number of hurricanes, the value of R = 0.095 had been the basis of the correlation coefficient. From this value it can found some main points: First, the correlation is positive and shows that the number of storms has increased in recent years. Second, this value is approximately one hundredth that shows much faster growth (Fig.6). The second category storms with decreased visual acuity between 2 and one kilometers also increased (Fig 8). This type of storm more rapidly than previous storms. As , the value of the correlation coefficient of 0.16 is showed (Figure 7). The third category storms (with loss of vision 1000 to 500 m) are also an increasing trend and the obtained coefficient value(R = 0.2797) is relatively high (Figure 8). The fourth class storms are shows also an increasing trend and very high speed. Indeed, showed the correlation between the 4-hundredths  (Figure 9). The important point is that these Dust storms are dangerous. So we can conclude that in recent years, dust storms have experienced a greater increase further vision loss. 
Hourly Analysis and dust circadian:
The dust analysis shows that the peak hour Dust storms begin a global 03-hour (6:30 minutes local) and after it is 06 World hours (9:30 minutes local) indicating the specific relationship. between the heating surface and the frequency of dust storms (Fig 11). Comparison between the occurrence of dust during the day and night shows that over 70% of dust storms happened during the day (Figure 11).
Summery:
The results of the temporal and spatial distribution of dust shows that during the studied period  this event has increased, indeed, the duration of time has been reached to one month and vision loss, has reached below 100 meters especially at the end of year. The most strong and  storms beginning are at GMT 03. Monthly average Indicates that the highest amounts of dust storms July and lowest are December. Dezful station had highest frequency (most polluted) and Eizeh station with had lowest frequency of dust event (one of the cleanest). The results also show that as we go forward from North-West to South-East the severity and duration of dust storms and slope along the path of hurricanes in the region decreased.
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