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Abstract

Spatial-Temporal Analysis of Chlorophyll Changes and their Spatial Correlation with
Sea Surface Temperature in the Persian Gulf
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The natural abundance of phytoplankton in the Persian Gulf has changed, creating a constant threat to
biodiversity. Monitoring and predicting the spatial-temporal behavior of this phenomenon is crucial to
prevent negative social-economic consequences and environmental planning. On this basis, the current
research aims to assess the spatial-temporal changes of chlorophyll and analyze its relationship with the sea
surface temperature in the Persian Gulf. To this end, we estimated and analyzed changes in the concentration
of chlorophyll as an organic compound produced by algae and plants using MODIS sensor images from
2000 to 2021 (monthly and seasonally). Spatial indices of the barycenter were also calculated in addition
to accuracy assessment using error evaluation criteria. Global Moran and G-star (G*) statistics were used
to identify the degree of spatial autocorrelation and the magnitude of spatial patterns. The results showed
that the intensity of this phenomenon on average varies between 0.05 and 16.38 mg m-2. The northwest and
southwest have the maximum values and the central parts of the Persian Gulf have the minimum values. The
northern coast of the Persian Gulf is located in Iran, and the northern parts, i.e., areas with less population
and industries, have a low amount of this phenomenon. The ellipse line shows three standard deviations in
the northwest and southeast directions following the cities and industries. The time series of changes showed
that as the temperature decreases in the cold season, especially in January, the concentration increases, and
as the temperature of the water surface increases in the hot season the amount of chlorophyll in the water
decrease. Statistical analysis of the spatial distribution also indicates a significant cluster spatial pattern.
Slope changes verified that the southern regions of the Persian Gulf, especially in the countries of Bahrain,
UAE, and Saudi Arabia, have the most positive slope of changes. In the main part of the area, including
the northern part of the Persian Gulf, whose coastline is entirely owned by Iran, except for the northwest,
which includes the Mahshahr port and Asaluyeh, the slope of changes has been very low or decreasing.
This research could identify areas exposed to adverse changes in phytoplankton concentrations and can be
used in environmental planning.

Keywords: Climate change, Environmental pollution, Moran's statistic, Persian gulf, Spatial
standard deviation
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