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Summary

The Oman Sea is the meeting point of the Eurasian and Arabian tectonic plates, where the Makran
subduction zone is located. Knowledge of the behavior and local changes of the gravity field is of
great importance in the study and modeling of the complex tectonic structure in this area, which
has been less addressed. In this research, SARAL/AIltiKa satellite observations have been used,
which has higher spatial resolution and, as a result, higher range precision due to the measurement
in the Ka frequency band. The SARAL/AItiKa satellite altimetry data is used for the preliminary
process. Then atmospheric delays, geophysical effects, cross-examination and mean dynamic
topography model were corrected. After performing these corrections and reaching the geoid height
in the study area, the EIGEN6C4 global model was used to remove the long wavelengths of the
gravity field up to the degree and order 180 from the geoid height signal. As a result, the residual
geoid height (AN) are prepared as an input signal for the marine gravity modeling. On the other
hand, in most of the other methods used in earth gravity field modeling, to simplify the
calculations, two assumptions of stationarity and isotropy of the gravity field are taken into
account, which means that the gravity function does not depend on the changes in the azimuth and
the position of the observations. These assumptions are not always valid. In this research, in the
first step the long-wavelength of input signal is removed. Then the process continued with residual
geoid height. Next, the improved covariance approach is used to increase the accuracy of
determining the covariance. Also the idea of patching is applied. Those three steps provide a
solution to reduce the negative effects of the stationary assumption in the local modeling of gravity
field. The results of this research in 234 ship borne gravimetric observations were evaluated. The
improvement of quality of the covariance with the idea of patching and improved covariance
approach enhanced the local modeling results of the gravity field. It was found that with patching,
the field modeling accuracy was increased by 25.1% (1.04 mgal) with the Tscherning-Rapp 1974
approach and 11.6% (0.33 mgal) with the improved covariance approach. Similarly, the improved
covariance approach also improved the local modeling of gravity field. Using this approach
increases the accuracy of local modeling by 31.3% (1.27 mgal) without patching and by 18% (0.56
mgal) with patching. As a result, it was found that removing long-wavelength and using improved
covariance and patching increases the accuracy of the local modeling of the gravity field with more
than 39% (1.6 mgal) as compared to the Tscherning-Rapp 1974 covariance function without
patching in the Oman Sea. Moreover, applying the mentioned approaches in region 1 with
independent covariance shows 47% (2.25 mgal) increase in accuracy in the local modeling of the
gravity field. This improvement is equivalent to 11.3%(0.33 mgal) higher accuracy than the
available global gravity models.
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