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Abstract

Water surface temperature in open seas and lakes is known as one of the indicators for measuring
oceanographic and meteorological characteristics. In the present study, the data from the AVHRR
sensor (1989-2019) have been used to analyze the temporal and spatial changes in water surface
temperature of the Persian Gulf and Oman Sea. Average (monthly), seasonal, and annual temperatures
were obtained from daily data in ArcGIS 10.8 software. Then, the trend of water temperature changes
in the Persian Gulf and the Oman Sea compared to the Caspian Sea was investigated. The results of
the water surface temperature data analysis showed that the water temperature in the Persian Gulf and
the Oman Sea decreased in the northern part of the Persian Gulf in the spring, but in the summer, the
temperature decreased in the central part of the Caspian Sea. In autumn and winter, the temperature
drop is affected by the latitude. While the southern parts of the Caspian Sea, especially the southeast,
are the hottest areas, the Middle Caspian has a lower temperature than the rest of the regions. In the
spring season, the temperature decreased in the Middle Caspian, and an increase in temperature was
observed towards the upper and lower latitudes. While in the autumn season, a decrease in the water
surface temperature was observed in the Persian Gulf and in the winter, in the Oman Sea. The monthly
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temperature trends for the Persian Gulf and the Oman Sea are increasing for 12 months. In the Caspian
Sea, the trend of temperature changes in January and December was decreasing and increasing in the
rest of the months.

Keywords: Sea Surface Temperature, Trend, Caspian Sea, Persian Gulf and the Oman Sea.

Introduction

Water surface temperature in open seas and lakes is known as one of the indicators for measuring
oceanographic and meteorological features. Ocean-atmosphere interactions and water surface
temperatures can have severe effects on the global climate. For example, rising sea temperatures
increase the amount of water vapor in the oceans. This water vapor feeds climatic systems and causes
heavy snowfall and rain around the world. It is important to identify the amount and also the trend of
temperature changes in the open waters of the Persian Gulf and the Oman Sea and their effects on
Iran's climatic conditions. It causes a lot of damage to the coastal ecosystem, structures, shipping, and
fishing, which is very important. In the present study, due to the importance of temperature changes in
the Caspian Sea and Persian Gulf on temperature changes in coastal areas and the south of the country,
this temperature change trend is evaluated by using multi-temporal data of AVHRR sensor of the
NOAA satellite during the period 1989-2019. These changes are compared to the Caspian Sea, which
is located in the north of the country.

Materials and Methods

In this research, the average, seasonal, and annual temperatures were obtained from daily data in
ArcGIS 10.8 software. Then, the trends of the Persian Gulf and the Oman Sea were compared with the
Caspian Sea. The daily data of this study were obtained from the AVHRR sensor on a daily basis. The
data format is raster. The waters of the Caspian Sea, the Persian Gulf, and the Oman Sea were
extracted for 30 years.

Research Findings

According to the results of the temperature maps, the coldest season of the year is winter in the
Persian Gulf and the Oman Sea with an average temperature of 21.5 degrees, and the warmest season
is summer with an average temperature of 31.5 degrees. In terms of monthly temperature changes, the
Caspian region shows a decreasing trend in January and also the same trend is observed for the month
of December, but such a trend was not seen in the Persian Gulf and the Oman Sea. In other words, the
trends are quite increasing for 12 months.

Discussion of Results and Conclusion

Water surface temperature is one of the main variables known to create energy exchanges at sea
level. Since seas and oceans have a high heat capacity, they play an important role in the global
climate system. The results of this research show that the water surface temperature in the southern
water areas of Iran, i.e. the Persian Gulf and the Oman Sea, is increasing. In addition, considering the
seasonal average, just like the Caspian Sea, the temperatures show a completely increasing trend.
However, in terms of spatial changes, the winter season is not similar to other seasons. In other words,
the Caspian Sea does not follow the changes in latitude in winter and shows an opposite pattern, that
is, as the latitude increases, the temperature shows an increase. According to the results of this
research, it is suggested that in future studies, the process of changes in the water surface temperature
of the Mediterranean Sea and its role in the fall and winter rainfall in Iran be evaluated. The
comparison of the water surface temperature of the Persian Gulf and the Oman Sea with the Arabian
Sea and its effect on Iran's heavy rains is the other suggestion for future studies.
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Figure (1) The location of the case study
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Figure (2) Spatial changing of the Caspian Sea in compared to Persian Gulf and Oman
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Figure (3) The seasonal | trend of the Caspian Sea in compared to the Persian Gulf and Oman Sea
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Figure (4) The monthly trend of the Caspian Sea in compared to the Persian Gulf and Oman Sea
(1989-2019)
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Figure (5) The monthly trend of the Caspian Sea in compared to the Persian Gulf and Oman Sea
(1989-2019)
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Figure (6) The monthly trend of the Caspian Sea in compared to the Persian Gulf and Oman Sea
(1989-2019)
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Figure (7) The monthly trend of the Caspian Sea in compared to the Persian Gulf and Oman Sea
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