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A persistent high-pressure system extending from eastern Africa across the Arabian
Peninsula to the Arabian Sea significantly influences the weather and climatic
conditions of Iran and the broader Southwest Asian region. In domestic scientific
literature commonly referred to as the “Saudi Arabian High Pressure”, “Saudi
Arabian Anticyclone” and “Arabian High” is a crucial element of the region’s
atmospheric circulation. This study examines the spatiotemporal behavior of the
anticyclone by analyzing its monthly location at three pressure levels: 850, 700, and
500 hPa. Using ERA5 reanalysis geopotential height data over the period 1940 to
2023. Findings reveal a distinct seasonal movement pattern. At 850 hPa, the
anticyclone is mainly centered over the Arabian Peninsula and adjacent and areas
during the warm season. As the region enters the cold season, it gradually shifts
southward, with its core positioned over the Arabian Sea and southeastern Arabian at
winter’s peak. The system returns northward over and with the onset of warmer
months. A similar movement trend is observed at 700 and 500 hPa, though spatial
variability intensifies with altitude. In particular, at 500 hPa, the system displays
greater latitudinal and longitudinal spread, especially during the cold season,
extending from the eastern Arabian Sea to the Red Sea. Given its pronounced role in
regional atmospheric dynamics and Iran’s climate. We propose the term Southwest
Asian Anticyclone. This designation more accurately reflects the system’s spatial
extent and synoptic identity, aligns better, from a lexical perspective, with the
principles of synoptic climatology analysis.
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Introduction

At approximately 30° latitude in both hemispheres, the subtropical high-pressure belts represent one of the most
persistent and influential components of the general atmospheric circulation. These systems, characterized by air
subsidence, atmospheric stability, low humidity, and high temperatures, play a crucial role in shaping regional
patterns of temperature, precipitation, and wind circulation. One of the prominent branches of this belt over
Southwest Asian is commonly referred to in the literature by various names, including the “Saudi Arabian High
Pressure”, “Saudi Arabian Anticyclone” and “Arabian High.” However, recent studies indicate that the
commonly used term “Arabian Anticyclone” does not adequately capture the full spatial extent or atmospheric
influence of this system. During the warm season, this anticyclonic system extends beyond the Arabian
Peninsula, impacting vast areas across Southwest Asian, the Persian Gulf, and parts of southern Iran.
Furthermore, notable spatial shifts in its core location are observed across different atmospheric levels (850, 700,
and 500 hPa), underscoring the complexity of its structure and dynamics. This study aims to investigate the
spatiotemporal characteristics of this anticyclone across multiple pressure levels and to assess the scientific
appropriateness of its current nomenclature. We propose the term “Southwest Asian Anticyclone” as a more
accurate & comprehensive designation that better reflects its synoptic behavior and regional climatic impacts.
Standardizing this terminology could improve consistency in climatological analyses and facilitate more
coherent regional studies in future atmospheric research.

Materials & Methods

This study utilizes ERAS reanalysis data with a spatial resolution of 0.25° x 0.25° at 850, 700, and 500 hPa
pressure levels. The geographic domain spans from 20° to 90°E longitude and 0° to 55°N latitude, with monthly
analyses conducted over the extended period from 1940 to 2023.

To identify the core location of the anticyclone at each pressure level, the maximum geopotential height was
used as a diagnostic -index -a method previously applied by Lashkari and Mohammadi (2019). This method
enabled the identification of both seasonal shift and long-term spatial variability. Data processing was carried
out using MATLAB, including conversion from NetCDF4 format, extraction of time series, and mapping the
monthly positions of the anticyclone’s core. This methodological framework enabled a detailed assessment of
seasonal shifts, spatial dispersion, and structural variability of the system across three tropospheric levels.

Results & Discussion

At the 850 hPa level, the studied anticyclone predominantly centers over the Arabian Peninsula and Oman
during the winter season. With the onset of spring, the system’s core gradually shifts southward toward lower
latitudes. During the summer months, the establishment of the monsoon trough and the activation of tropical
low-pressure systems result in the weakening or even disappearance of the anticyclone core in many months,
accompanied by increased spatial dispersion. The spatial variability of this anticyclone at the 850 hPa level is
strongly influenced by thermal convection processes, the sea-land thermal contrast, and the seasonal movement
of the Hadley cell.

At the 700 hPa level, the anticyclone exhibits greater spatial stability during autumn and winter; however, it
shifts eastward and southeastward relative to the Arabian Peninsula throughout spring and summer. Notably, in
July, a distinctive phenomenon is observed: the simultaneous presence of two anticyclone core; one over
northern Arabia and another over the northeastern Caspian Sea. This dual-core configuration may reflect unique
dynamic behaviors governing the system at this mid-tropospheric level.

At the 500 hPa level, the anticyclone displays the highest spatial variability, with the anticyclone core’s
location oscillating from the Red Sea region to the eastern Arabian Sea, and at times extending into northeastern
Arabia, Irag, and even Iran. Such notable spatial movement underscores the significant role of tropospheric
disturbances and mid-troposphere dynamics in modulating the anticyclone system’s behavior at this level

The findings reveal that the Southwest Asian Anticyclone is a dynamic, seasonally variable, and regionally
extensive system, challenging the traditional perception of it as a localized feature over the Arabian Peninsula.
Its presence across multiple atmospheric levels, interaction with monsoonal and precipitation systems, influence
extending into East Africa, the Indian subcontinent, and Southwest Iran highlight the limitations of conventional
terms such as the "Arabian High". The consistency of these result with previous studies, including Karimi et al.
(2019) and Mofidi and Zarrin (2011), reinforces the validity of our results. From a climatological perspective, we
propose the name Southwest Asian Anticyclone which more accurately reflects the system’s spatiotemporal
behavior, structural variability, and regional atmospheric significance.
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Conclusion

The long-term, multi-level analysis of this anticyclone confirms its transregional and dynamic nature. Its spatial
extent clearly surpasses the Arabian Peninsula, affecting broad areas of Southwest Asian and East Africa.

Given these characteristics, use of the terms “Saudi Arabian Anticyclone /Arabian High” appears inadequate
within contemporary climatological discourse. We recommend adopting the term Southwest Asian Anticyclone.
It is proposed because this designation more accurately reflects its geographical domain and aligns more closely
with the principles of synoptic climatological analysis from a terminological standpoint.

Keywords: Subtropical High Pressure, Saudi Arabian High Pressure, Saudi Arabian Anticyclone, Arabian High,
Southwest Asian Anticyclone.
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