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The Study of the Diffusion Coefficient of Meso-Scale Eddies in the

Persian Gulf

Amin Raeasi* *
mnraeisi@gmail.com
Hesameddin Mehrfar?
Abbasali Ali Akbari Bidokhti®
Received: August 20, 2021 Accepted: October 27, 2021
Abstract
Background and objectives: Meso-scale eddies are not only dynamically important, but also
climatologically, environmentally, as well as in terms of air-sea interaction are of special importance. Due
to the existence of oil and gas fields, the Persian Gulf is exposed to oil pollution, analyzing the role of
factors such as meso-scale eddies in the spread of pollution in the Persian Gulf is very important.
Methods: In this study, sea level data related to the analyzed Aviso reference data series (2010-2014)
were used and meso-scale eddies were identified and tracked using a method based on sea level, and the
relevant maps were drawn. This method is more effective than other common methods of tracking eddies.
Findings: By studying the location of formation of eddies, eddy distribution coefficient was also
calculated and the results indicated that eddies created in spring have a larger scale and higher speed,
while eddies created in winter have a smaller scale and lower speed.
Discussion and Conclusion: The eddies located in the north and south of the Persian Gulf have moved to
the west and east of the Persian Gulf, respectively, which is consistent with the results of other studies.
The range of the most eddy activity in the entrance parts of the Persian Gulf is from the Strait of Hormuz
and inclined to the coast of Iran as well as northwest of the Persian Gulf. The maximum number of eddies

is observed in summer and winter and the least number of eddies is observed in spring and autumn.

Key words: Persian Gulf, meso-scale eddies, eddy diffusion coefficient, sea surface height
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Figure 1- Eddy types (a: Cyclonic, b: Anti-cyclonic)
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Figure 2-Map of the Persian Gulf based on ITOPO2 data, depth in meters [10]
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Figure 4- Areas with the highest eddy activities. a: Spring, b: Summer, c: Autumn, d: Winter, the
blue and red circles are the locations of the powerful cyclonic and anti-cyclonic eddies, respectively.
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Table 3- Time range of eddy activities in
each area and in each season (these time
range were obtained based on the creation of
eddies with the highest diffusion coefficient
from 2010 to 2014
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