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_ Abstract
Received: . .
June 21, 2023 There are numerous petroleum reservoirs around of Iran's seas. Marine structures are
Accepted: exposed to corrosion and destruction due to being in the marine environment due to their

October 10,2023  being concrete or metal. Therefore, in the construction of a marine structure, it is necessary
Available online to study the different conditions of the sea as well as the different depths of the water at
December 30, the construction site of the structure. However, several factors affect the corrosion of a
2023 marine structure. Investigating each of the factors involved in the corrosion of a structure
in the environmental conditions of sea water is very difficult and complex, and each of the
researches that have been carried out on the corrosion of these structures, often on one type

Keywords: of corrosion and also on one or more metals and or alloy is done. In this research, the
Sea surface monthly changes of sea surface temperature and sea surface, as two important properties
temperature of sea water, have been studied using the MITgcm model, which is a three-dimensional
(SST), Sea and non-linear model, with the most accurate bathymetric data and with a spatial accuracy
surface salinity ~ of 2 minutes. For this purpose, the data of temperature, salinity, evaporation rate minus
(SSS), precipitation, wind, net heat flux with a time accuracy of one month and a spatial accuracy

Thermodynamic of one degree were introduced to the model as initial data. The results of the last year of

properties of sea modeling show that the highest values of sea surface salinity (SSS) at the value of 37.3

water, Marine PSU and sea surface temperature (SST) at the value of 32.2 degrees Celsius occur in the

structures summer season near the southern coast of Iran. On the other hand, the intensity of winds
in the Arabian Sea is higher in the summer season than in other seasons of the year, and
the intensity of the surface currents is also higher.

1.  Introduction

The presence of abundant sources of oil and gas and protein substances in the waters around the country
on the one hand and the presence of hundreds of kilometers of water borders in the north and south on
the other hand make it necessary to build various marine structures. In the meantime, knowledge of the
prevailing environmental conditions is essential. The waters of the seas around the world have
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similarities and differences, which should be clearly studied before the construction of any structure
designed for hundreds of years.

Corrosion of steel in concrete is one of the major problems in different countries of the world. Even in
developed countries such as U.S., Canada, Japan and some European countries, this issue has resulted
in high costs for their repair. Studies show that today the corrosion of rebars in concrete, in the southern
regions of Iran, is one of the most common failures of reinforced concrete structures in coastal and
marine areas. Also, this is one of the most important problems that civil engineers face today in the
maintenance of reinforced concrete structures.

2. Materials and Methods

First, the studied area was extracted from the geographical longitude of 56 to 74 degrees east and from
the geographical latitude of 18 to 25 degrees north from the GEBCO database with an accuracy of 30
seconds. Then the area under study was converted to an accuracy of 2 minutes. This area is discretized
by means of a quadrilateral computational grid consisting of 510*210 cells. In other words, the length
of the studied area is 1889 kilometers along the geographical longitude and 778 kilometers along the
geographical latitude (Figure 1).
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Fig. 1. Bathymetry of the modeled area in the North Arabian Sea, which is marked with a black rectangle
in the figure.

Also, the ocean is divided into 20 layers in the vertical direction (z-axis) and the deepest point of the ocean
in the studied area is about 3800 meters.

3.  Results

In this research, sea surface thermodynamic variables such as sea surface temperature (SST) and sea
surface salinity (SSS) in the North Arabian Sea have been simulated using the MITgecm model with
high resolution and with an accuracy of 2 minutes.

The results show that in almost all months of the year in the northern and northwestern areas of the
Arabian Sea, especially in the southern coasts of Iran and Pakistan, as well as near the Strait of Hormuz,
the salinity of the water surface has maximum values compared to other areas.

In Figure (2), the direction of the wind speed vectors at a height of 10 meters above the sea level in the
Arabian Sea for 2016 is drawn. Based on this figure and in the studied area, the average wind speed in
spring is about 1 meter per second, in summer 6 meters per second, in autumn 2 meters per second and
in winter 3 meters per second.

While the monsoon winds are stronger in the summer, the surface currents in the summer season are
stronger than in other seasons due to the monsoon winds.

It should be noted that 2016 was chosen as a typical year, because according to the report of the World
Meteorological Organization and the National Oceanic and Atmospheric Administration (NOA), 2016
was the year since the beginning of modern records in 1880. Therefore, in this part, the variables of sea
surface temperature (SST) and sea surface salinity (SSS) are investigated in the conditions of climate
change in all months of the year.
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Fig. 2. Average wind speed at sea level (m/s) in Arabian Sea in 2016 based on NOAA database
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4.  Discussion and Conclusion

The results of the model and the analysis of the physical properties of water show that the reinforced
concrete structures built on the southern coast of Iran, besides being affected by the factors of high
temperature changes and the northwest winds of the Persian Gulf. On the other hand, they are also
sensitive to the salinity factor and the ion content, so the necessary arrangements for each situation,
whether temperature or salinity, should be considered in these structures.

The accuracy of the salinity charts and the results of the model show that the closer we get from the
north of the Persian Gulf to the south of the coasts of Arab countries, the waters become saltier, which
is due to the decrease in water depth and the presence of salt domes.
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