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 A B S T R A C T 
 

  

A R T I C L E I N F O 
 

 

This research aims to identify the synoptic patterns of dust 

generation in Kohgiluyeh and Boyer Ahmad provinces. 

Therefore, two sets of data including the daily data of dust code 

06 from Hamdid stations in the statistical years 2007 to 2017 and 

the variables of air temperature, geopotential height, sea level 

pressure, orbital wind, meridian wind, specific humidity, and 

omega were used as upper atmosphere data. To check the 

synergism of the dust-generating patterns in the given years, the 

uneven circulation patterns of the geopotential height of 500 

hectopascals in the dusty days of the province were drawn. After 

determining the days of dust using cluster analysis and integration 

by the Ward method, 5 patterns were extracted and drawn on the 

roughness data of peninsular height of 500 hectopascals. The 

results of this research showed that there is the most significant 

relationship between the synoptic patterns of the Middle East 

region and dust events in the province by circulation patterns 

number 2 and 5 at the level of 500 hectopascals. For a better 

conclusion of the conditions and factors causing the dust 

phenomenon in Kohgiluyeh and Boyer Ahmad provinces, maps of 

average sea level pressure, specific humidity at levels of 1000, 

850, and 700 hectopascals, omega (vertical air velocity in the 

atmosphere) at levels of 1000 and 400 hectopascals, Tavai ( 

Convergence and divergence of wind) at 500, 700 and 1000 hPa 

levels and drawing of a jet (river of wind) at 200 hPa level during 

the rule of each of the models were drawn and analyzed. 
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Extended Abstract 

Introduction 

Dust event is one of the important 

environmental issues in different parts of 

the world that can have adverse socio-

economic effects. Studies show that fine 

dust particles that originate in most arid and 

semi-arid regions of the world can be 

transported over long distances with 

atmospheric currents and cause adverse 

effects such as changes in local weather 

conditions, air pollution, and biostatic 

change. The chemical water and surface 

water pollution, respiratory problems, and 

diseases such as asthma and infectious 

diseases, severe damage in agricultural 

sectors, disruption of the transportation 

system (land, rail, and air) due to reduced 

horizontal visibility, interruption of Radio 

services, and create colorful rainfall. One of 

the effective factors in the formation of this 

event is the change of land cover and land-

use and, in some cases, the change in the 

pattern of surface currents and aquifers by 

humans. The transfer of dust into the 

atmosphere and its transfer by the 

atmosphere is closely related to climatic 

conditions and how spatial and temporal 

distribution of atmospheric variables such 

as pressure, temperature, wind, and 

humidity. If the unstable air has enough 

humidity, a thunderstorm and lightning 

storm will occur, and if it does not have 

enough humidity, a dust storm will occur. 

In recent years, Iran has been affected by 

the adverse effects of these events due to its 

special climatic conditions and proximity to 

a large part of desert areas. Recent studies 

on the nature of dust storms include Iran's 

origin, frequency, causes, effects, and 

consequences. Areas located in 

Mesopotamia are the main areas of dust 

production. In recent years, the dust has 

spread throughout the year and has the 

highest frequency in the warm seasons, 

especially in July and August. 

 

Methodology 

Two categories of surface data and high 

atmosphere data are needed to do this 

research and all synoptic studies. In the 

surface data section, first, the data of code 

06 dust events hourly and daily from 6 

synoptic stations during the statistical years 

1986 to 2017, which was received from the 

Research Office of the Meteorological 

Organization of Kohgiluyeh and Boyer-

Ahmad Provinces. For high atmospheric 

variables, air temperature data (in terms of 

Kelvin K), geopotential height (in terms of 

meters m), sea level pressure (in terms of 

hectopascals hPa), orbital component (in 

terms of meters per second m / s), The 

meridional wind component (in meters per 

second m / s), the specific humidity 

component (in grams per kilogram) and the 

omega component (vertical wind speed) 

were used. These variables are taken from 

the website www..cdc.noaa.gov as a 6-hour 

watch. To study the upper atmosphere data, 

the study area was wider than the territory 

of Iran in the framework of longitude 0 to 

70 degrees east and latitude 0 to 60 degrees 

north. 

Since the pattern of atmospheric currents of 

500 hPa levels has a decisive role in the 

changes of the basic climatic variables of 

Iran .Drawing and examining the patterns 

of this level is the primary principle of 

synoptic study in this research. First, the 

daily geopotential height data of 500 hPa at 

12 GMT during the 11 years and then 

during the selected 1019 days were 

extracted to draw the circulation patterns. 

 These data became a matrix with 

dimensions of 725 × 1019, which includes 

725 spatial cells and 1019 temporal cells 

(days). Finally, by performing base 

accumulation cluster analysis by integration 

method for 1019 days, 5 main circulation 

patterns of 500 hPa level were identified. 

 

Results and discussion 

Five main circulating patterns were 

identified at the level of 500 hPa to 

investigate the circulating patterns of the 

ruggedness of geopotential height at the 

level of  500 hPa on dusty days of the 

county in the selected days after the 

analysis of cluster accumulation in the 

integrated method for 1019 days,  

 

Conclusion 

The results showed that there is a 

significant relationship between the 

synoptic patterns of the Middle East region 
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with dust events in Kohgiluyeh and Boyer-

Ahmad provinces. The most significant 

relationship between the two is observed by 

circular patterns No. 2 and 5 at the level of 

500 hPa. The general result of the study of 

synoptic patterns showed that at the level of 

500 hPa2, the fact that southwestern Iran is 

located below the east of the western winds 

and the formation of western wind orbits is 

the cause of most dust events in Kohgiluyeh 

and Boyer-Ahmad county. However, in all 

models, the establishment of widespread 

and strong low pressure at ground level, 

atmospheric moisture deficiency at all 

levels, and wind convergence at 700 and 

1000 hPa levels, which leads to dust 

retention and increased intensity, were 

effective. 
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