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Abstract

Chlorophyll-a waters, as an indicator of biological status, plays a
crucial role in monitoring the health of marine ecosystems and
assessing primary productivity; its variations can reflect
environmental conditions and water quality. Understanding the
relationship between biological characteristic, such as
chlorophyll, in water bodies and atmospheric quantities —
particularly dust—is highly importance. The present study aims
to investigate the temporal variations in chlorophyll
concentration and its interaction with atmospheric quantities in
the Persian Gulf and the Sea of Oman. For this purpose, monthly
mean data of chlorophyll concentration, surface dust, 2-meter air
temperature, 10-meter wind speed, and precipitation were
obtained from the MERRA -2 reanalysis data series with a spatial
resolution of 0.625° x 0.5° for the 2010-2020. The monthly and
temporal distribution of each variable was analyzed separately
for both regions. To analyze how atmospheric factors, influence
chlorophyll, Spearman and Pearson correlation coefficients, as
well as multiple regression method, were employed. The results
indicated that chlorophyll concentrations in the Sea of Oman are
higher than in the Persian Gulf, and the data exhibit greater
dispersion. Furthermore, the maximum and minimum
chlorophyll values were obtained during the cold and warm
periods of the year, respectively. The monthly distribution of
chlorophyll and other atmospheric factors, except for
temperature, differs between the Persian Gulf and the Sea of
Oman. According to Spearman correlation results, in the Persian
Gulf, increased dust (—0.64), increased temperature (—0.48), and
decreased precipitation (+0.29) led to a decrease in chlorophyll
concentration. In the Sea of Oman, increased temperature
(—0.75), increased wind speed (—0.43), and increased dust
(—0.28) resulted in a decrease in chlorophyll. By applying the
multiple regression method, the most significant factors affecting
changes in chlorophyll concentration were identified as dust and
temperature in the Persian Gulf, and temperature and dust in the
Sea of Oman, respectively. The impacts of precipitation and wind
on chlorophyll concentrations in the two water bodies of southern
Iran was not precisely determined, as these factors may have an
indirect effect on chlorophyll or their influnce may be linked to
others factors such as temperature.
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