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ABSTRACT

This study presents a climatological study of a subtropical anticyclone from North Africa to Iran, focusing on
maximum counter-clockwise current. Atmospheric data with a horizontal resolution of 0.25 x 0.25 ° from
the European Center for Medium Weather Forecasting (ECMWF) and the ERAS version have been used. The
monthly mean of the data used was conducted over 40 years, from 1979 to 2018. The results show three
separate anticyclones in the middle atmospheric levels in Africa, Saudi Arabia, and Iran. These anticyclones
have a seasonal evolution and reach their maximum intensity in the boreal summer. The maximum counter-
clockwise flow in these systems occurred at approximately 650 to 500 hPa levels. High cells in the middle levels
also correspond to the maximum counter-clockwise flow, and outside of these levels, the gradient of high cells
in the pressure levels is reduced.

Air subsidence occurs on the east side of the anticyclones and concentrates northeast of the center of the
systems, and does not correspond to the high cells and ridges in the middle levels. Therefore, adiabatic heating
due to air subsidence does not play a role in forming high cells and ridges, and their structure is due to the
intense sensible heating of the surface and the lower levels in these areas. This study shows that the high cells,
ridges, and troughs that cover Africa to Iran in the middle and upper levels of the atmosphere in the warm season
result from the activity of three separate anticyclones of Africa, Saudi Arabia, and Iran. These anticyclones play
two major roles in the study area. First: in their mechanism, subsidence occurs, which is part of the atmosphere’s
general circulation. This process occurs on the east side and focuses on the northeast of the center of the
anticyclones, and is effective in forming strong north winds at the surface. Second, the western side of these
anticyclones plays a vital role in transferring heat to higher latitudes (heatwave). In this phenomenon, very hot
air rising from the surface and lower levels are transported to higher latitudes by strong south and southwest
winds on the west side of anticyclones. This warm advection forms the ridges in the middle and upper levels.
One of the important results of this research is to present a different structure and nature between anticyclone
or high pressure on the Arabian Sea and anticyclone of intermediate levels on the Saudi mainland. The main
forcing in the Saudi anticyclone is sensible heating, while the Local feedbacks and land-sea contrast play a major
role in the formation of high pressure over the Arabian Sea.
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