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Introduction

The boundary layer is of great importance in terms of air quality and the processes of air and
meteorology. The term "boundary layer" has been taken from the topic of fluid mechanics by the
meteorologist's wisdom, whose research has focused on the lower airway. Some scholars have
focused their attention on pilot studies of the boundary layer and its transformation on the Earth's
surface. The height of the frontier is one of the most important components of the spreading of
pollutants and the air quality of the layer near the ground. The boundary layer is defined as a layer of
fluid (water or gas) that immediately lies adjacent to a material level and a significant exchange of
momentum, heat, or mass occurs between the surface and the fluid. The boundary layer is formed
due to the interaction between the atmosphere and its surface (ground or water) at a time scale of
several hours to one day. The boundary layer, combined with a combination of mechanisms, provides
human life by mixing and exchanging air as a fluid. Everything that occurs near the surface of the
earth is more important in the planning and use of weather data. Layer height studies are widely used
to better understand this part of the atmosphere for weather applications in urban pollution
management, land use, and human well-being.

Methods and Material

In this study, the ERA-Interim version of the European Center for Medium-Range Weather Forecasts
(ECMWEF) was used to evaluate the Boundary Layer Height (BLH) over Iran. As mentioned, the
ERA-Interim version of the ECMWF database was used to examine the height of the layer. The BLH
data for the Iranian region was downloaded monthly from 1979 to 2015, with a spatial resolution of
0.125 x 0.125 degrees arc from the base database. Subsequently, using NcDump software, decoded
data was obtained, resulting in arrays of dimensions of 9966 x 444.



Results and Discussion

Maximum height of the boundary layer in June and minimum height of the boundary layer occurs in
January. Changes when the boundary layer of high impact tracks seasonal changes and circadian
cycle takes. The variation pattern of the height of the layer is influenced by the condition of air and
ground heating in different seasons and the elevation and roughness of the region. In cold weather,
the thickness of the fringe is less and in the warmer days, the reverse is increased. The air
temperature can be considered as the main factor in these changes in the height and thickness of the
boundary layer. The higher the surface heating, the greater the thickness of the fringe, so there is a
direct relationship between the air temperature and the thickness of the fringe. The pattern of spatial
variations in the height of the border layer in the cold months is more coherent than the warm months
of the year. The coastal and adjacent areas of the sea always have the lowest thickness of the
boundary layer due to the role of sea moderation in the air temperature. In terms of spatial
arrangement, the high and rugged areas of Zagros and coastal areas with the least thickness of the
borderline and desert areas of the inner regions, especially in south-eastern Iran, are the thickness of
the border layer at the highest level. In the cold months of the year, the highest elevation of the
border layer in the southeast of Iran and in the hot years of the year, especially in June and July, is
drawn to the western and southern Kerman and Northern provinces of Hormozgan. Throughout the
year, the areas adjacent to the sea are the lowest point of the border layer due to the role of
moderating the sea. In mid-spring until mid-summer, the height of the fringe height is the highest.
From the west to the east and from north to south, the height of the border is increased. The highest
point of the fringe height corresponds to the Barry and Desert areas and the desert with a warm and
dry temperature regime.

Conclusion

The spatiotemporal changes in the height of the border layer over Iran have a vital effect on low
circulation patterns, as well as its vertical patterns. Based on the prevailing physical processes, two
levels of surface layer elevation can be identified for the country: 1. Coastal regions that provide a
change in lake with sustainability in terms of dry indoor regions; 2. the lining of the inner desert
areas with high instability. These regimes have vast geographic areas. In Iran, when the convergence
belt affects the south eastern regions of the region, parts of these areas, especially in the Oman Sea
region, are affected by the ITCZ system, which can be seen in the change of the height of the border
layer. In the northern coastal areas and some of the southern coastal areas, especially in the Persian
Gulf, which are cloudy, the height of the border is low. These low levels are related to the stable
nature of these clouds (the thermodynamic structure associated with the type of cloud), so that in
areas where the Cumulus clouds are more dominant than Stratocumulus clouds, one should see a
lower depth of the boundary layer on one side and It was less seasonal and even daily change on the
other. This can easily be seen in the monthly fluctuation of the lake height compared with the coastal
areas of the north and south of the country.

Keywords: Boundary layer height (BLH), Changes in spatiotemporal boundary layer, ECMWF
database, Version of the ERA-Interim, Iran.
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