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3. Sea Surface Temperture

6. Indian Ocean sea surface temperature

7. The National Oceanic and Atmospheric Administration
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Investigation of Trend Changes in the Caspian Sea Surface Temperature from
1989 to 2019

Reza Zakerinejad*", Ehsan JahanianY, Saeid Movahedi”

Abstract

Water surface temperature or surface temperature in open waters and seas is known as one of the indicators
for measuring oceanographic and meteorological features. In this study, to analyze the spatio-temporal Sea
Surface Temperature (SST) of the Caspian Sea, the AVHRR data (0.25 Degree) were selected for the period
from 1989 to 2019. Evaluation of the trend of temperature changes in the Caspian. Sea water level was prepared

by calculating the average monthly, seasonal and annual temperatures from daily data.

The results of data analysis of SST show that 2003 with an average annual temperature of 14.7 degrees Celsius
as the coldest year and 2010 with an average annual temperature of 16.56 degrees Celsius as the warmest year.
Average monthly, seasonal and annual temperatures were obtained from the daily data. The results indicated
that the southern parts, especially the southeastern Caspian Sea, are the warmest regions and the middle
Caspian Sea has a lower temperature than the other regions, although in some seasons and months, the effect
of latitude prevails and the northern parts show the lowest temperatures. The annual time series of SST in the
Caspian Sea have a completely increasing trend. However, from a spatial point of view, it should be said that
the northern parts of the Caspian Sea have the lowest temperature and the temperatures increase with
decreasing latitude to the south. The overall average surface temperature over the 30 years is about 15.6 degrees
Celsius. The result also indicated that SST of the Caspian Sea it is completely increasing in terms of annuals,
and in terms of seasonality and the temperatures show an increasing trend. And it shows the exact state of the
image, that is, the temperature increases with increasing latitude.

Keywords: Sea surface temperature, Trend, Caspian Sea, Sensor
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Abstract

Water surface temperature or surface temperature in open waters and seas
is known as one of the indicators for measuring oceanographic and
meteorological features. In this study, to analyze the spatio-temporal Sea
Surface Temperature (SST) of the Caspian Sea, the AVHRR data (0.25
Degree) were selected for the period from 1989 to 2019. Evaluation of the
trend of temperature changes in the Caspian Sea water level was prepared
by calculating the average monthly, seasonal and annual temperatures
from daily data.

The results of data analysis of SST show that 2003 with an average annual
temperature of 14.7 degrees Celsius as the coldest year and 2010 with an
average annual temperature of 16.56 degrees Celsius as the warmest year.
Average monthly, seasonal and annual temperatures were obtained from
the daily data. The results indicated that the southern parts, especially the
southeastern Caspian Sea, are the warmest regions and the middle Caspian
Sea has a lower temperature than the other regions, although in some
seasons and months, the effect of latitude prevails and the northern parts
show the lowest temperatures. The annual time series of SST in the
Caspian Sea have a completely increasing trend. However, from a spatial
point of view, it should be said that the northern parts of the Caspian Sea
have the lowest temperature and the temperatures increase with
decreasing latitude to the south. The overall average surface temperature
over the 30 years is about 15.6 degrees Celsius. The result also indicated
that SST of the Caspian Sea it is completely increasing in terms of
annuals, and in terms of seasonality and the temperatures show an
increasing trend. And it shows the exact state of the image, that is, the
temperature increases with increasing latitude.
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1. Introduction
Changes in surface temperature in lakes and its effects on the climate of the surrounding areas is always

interest to many researchers in recent years. The Caspian Sea has unique features such as large volume
and area, which makes it important to know exactly how the surface temperature is distributed and
changes at different times. Many Studies show that climate change and global warming also affect
fishing tourism, maritime transport of aquatic resources and water quality. In this study, due to the
importance of temperature changes, the spatial-temporal changes in water temperature of the Caspian
Sea using the AVHRR sensor in the period 1989 to 2019 have been studied.

2. Materials and Methods

Since the purpose of this study was to investigate the water surface temperature (SST) based on satellite
data, the SST variable of AVHRR sensor was used to achieve this goal. The data were received in
NetCDF format on a daily basis. The Caspian Sea was extracted for all 30 years (from 1989 to 2019).
The following website was selected for daily data, (www.ncei.noaa.gov/thrdds/catalog.html). The
Marine and Ocean section, OISST: Optimum Interpolation Sea / Surface Temperatures, and finally the
OISST-V2.1-AVHRR-Daily Files section were taken. To prepare the maps, in first, all days from 1989
to 2019 were downloaded. Then the Caspian region has been clipped from the world's waters. Finally,
in ArcGIS 10.8 software by using the builder model tools, monthly, seasonal and annual maps were
prepared. In this research also the time series of data was calculated for the average of the whole region.
At the end, spatial maps were prepared for the twelve months of the years, and also for four seasons
and the studied years for the Caspian Sea

3. Results

The results in this study show that 2003 with an average annual temperature of 14.7 degrees Celsius as
the coldest year and 2010 with an average annual temperature of 16.56 degrees Celsius as the warmest
year. The results also indicated that the southern parts, especially the southeastern Caspian Sea, are the
warmest regions and the middle Caspian Sea has a lower temperature than the other regions, although
in some seasons and months, the effect of latitude prevails and the northern parts show the lowest
temperatures.

4. Discussion and Conclusion

The average annual temperature calculated from the images extracted for the Caspian Sea has been
estimated. According to our results, 14 to 15 degrees Celsius consist of 24.5% of the Caspian Sea, 15 -
17 degrees Celsius, 18% of the Caspian Sea, and temperatures higher than 17 degrees, around to 32.5%
of our study area. The temperature of the Caspian Sea surface in January, shows that during the period
of our study, the temperature is generally somewhat decreasing. In fact, 2008 is the coldest year with
an average temperature of 6.18 degrees Celsius and 2001 is the warmest year with an average
temperature of 8.63 degrees Celsius. While in February during of our study, the temperature is generally
somewhat has been rising. In fact, 2008 is the coldest year with an average temperature of 5.49 degrees
Celsius and 2004, is the warmest year with an average temperature of 7.56 degrees Celsius.
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