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2 - Arctic Oscillation
3 - Empirical Orthogonal Functions
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a. Predictors: (Constant), QBO1, QBO2, QBO3, QB0O4, QBO5, QBO6, QBO?7,

QBOS8, QBOY, QBO10, QBO11, QBO12
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ABSTRACT

One of the most important dominant oscillations of the stratosphere is the Quasi-Biennial Oscillation,
which has important effects on atmospheric circulation in extratropical regions and especially large-scale
systems such as polar ice caps. In this regard, it was tried to study the role of QBO in the atmospheric
variability of stratospheric-tropospheric polar convection in connection with atmospheric circulation
over West Asia and Iran. For this purpose, data from the National Center of Environmental Prediction/
National Center of Atmospheric Sciences (NCEP/NCAR) and the Singapore Center were used during the
statistical period of 1948-2020. The results indicated that the changes in atmospheric circulation in the
stratosphere in the winter season include the decrease in geopotential height in the polar cap and its
increase in the North Pacific Ocean and North West Asia. But this situation did not show any significant
relationship in the summer season of the Northern Hemisphere stratosphere. In the spring season, the
maximum correlation was with the outer edge of the polar ice cap and in mid-latitudes, which had a
high negative correlation. In the autumn season, the increase in geopotential height in the southern
parts of the Middle East in the stratosphere and in the middle and lower troposphere leads to a
decrease in geopotential height over the north of Iran. Further, after identifying the most intense period
of QBO activity, it was found that in the eastern phase and in the stratosphere, there was a significant
decrease in geopotential height over Iran, but in the troposphere, the reverse of this situation occurred.
In the western phase, the main decrease in geopotential height over the Mediterranean Sea has been
continuously occurring in the middle troposphere and lower stratosphere. The results showed that in
the eastern phase, the origin of the waves over Iran is the mid-latitude stratosphere, but in the western
phase, the origin of the geopotential height decrease and increase is in the stratospheric polar vortex
and the equatorial stratosphere, respectively.

Keywords: Quasi-Biennial Oscillation (QBO), Stratosphere and Troposphere, Polar Vortex, West Asia and
Iran

HOW TO CITE THIS ARTICLE

Haji mohammadli, H. (2021). Investigating role of the Quasi-Biennial Oscillation in the variability of the Stratospheric-Tropospheric
circulation of the Polar Vortex in relation to the atmospheric circulation changes over Southwest Asia and Iran.. J. Meteorol. Atmos.
Sci., 4(4): 308-325

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication rights granted to the JMAS Journal. @ @
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution

License (http://creativecommons.org/licenses/by/4.0/).



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

