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Summary

Sea level anomaly as a parameter that expresses the difference between the instantaneous
water level height and the average amount of water level in a period of time is of great
importance in studying the water level situation in different regions. Predicting a time
series requires that the series be static and that seasonal trends and changes be removed
from the observations to eliminate the dependence of variance and mean on time. For this
purpose, the use of various methods to static a time series has been suggested and used.
Using the method of decomposition into the intrinsic modes of a signal that underlies the
formation of intrinsic mode functions that include parts of the signal with approximately
the same frequency; in order to analyze and isolate the trend and seasonal changes of the
signal have been considered. Caspian sea as the largest lake in the world or the so-called
largest enclosed water area in the world is located in northern Iran. This important water
area has become one of the main sources of income for its peripheral countries. It has
important oil and gas resources as well as the main source of sturgeon as one of the most
expensive food sources in the world. This strategic region is known as a medium for
connecting the East and the West of the world. In addition to the economic and
commercial dimension, the Caspian Sea is of great importance from the military point of
view, as numerous military maneuvers are held every year by the neighboring countries.
For the above reasons; awareness of the water level and its changes has become
increasingly important, especially over the past few decades, but despite this importance,
not many studies have been conducted to study the water level. Therefore, in this
research, using satellite altimeter data, the monitoring of water level changes in this area
has been done. In this study a coverage of the sea anomaly parameter and its changes
from 1993 to the present has been provided. The Caspian Sea water region as one of the
two important water sources for Iran, is strategically important.For this purpose, in this
study, using the transit data of 92 satellite altimetric missions passing through the Caspian
Sea region, the changes in the sea level anomaly in this region since 1993 have been
observed. This quantity is then analyzed using the method of analysis of intrinsic modes
as an efficient method in separating the frequencies that make up a signal and then, using
a neural network, a network of radial base functions has been created in order to predict
sea level anomaly. 9 dominant frequencies along with a trend are the result of signal
analysis considered in this study. Finally, it leads to the parameters of the mean square
error of 0.029 m and 0.034 m with a correlation coefficient of 0.99 and 0.97, respectively,
in the two stages of neural network training and testing.

Keywords: Satellite Altimetry, Signal Analysis, Empirical Mode Decomposition Method,
Intrinsic Mode Function, Radial Basis Function Neural Network.
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