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The Density-Depth Model by Spectral Fractal Dimension Index
Surface Density: Sandwell and Smith 2846 kg/m?, GEBCO_2019 3124 kg/m?
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Investigation of topographic relationship and changes in geodynamic stress with

the two-dimensional model in the southwest of Ardabil

Shahryar Nadr Mohammady', Shahrokh Pourbeyranvanf Nikkhah’,Mohammad Khalaj’

1- Master student, Payame Noor University, shahryarnadr@yahoo.com

2- Assistant Professor of Seismological Research Institute, International Institute of Seismology and Earthquake Engineering,

beyranvand@iiees.ac.ir

3- Associate Professor, Department of Geology, Faculty of Science, Payame Noor University, m_khalaj@pnu.ac.ir

ABSTRACT

The importance of modeling geodynamic stresses and their relationship with land
topography was formed because important Givi and Yamchi dams were built with the aim
of supplying drinking water and agriculture in the vicinity of Firoozabad-Majdar and
Balkhuchai faults upstream of Givi and Ardabil. The presence of suspended and slippery
masses towards the river and the occurrence of large and small earthquakes raised
concerns about the impact of landform deformation on the facility. This relationship with
the two-dimensional numerical model was studied by the finite difference method in the
FLAC software environment. Based on the relationships between density, seismic wave
velocity, elastic constants, and the required parameters of the model were calculated. The
difference between rupture stress and in situ stress indicates the tendency of faulting and
the amount of stress required for rupture occurrence and seismic events. The deformed
valley among the mountain ranges shows that the resulting folds are in line with global
stress patterns. It is the result of the cooperation of geodynamic forces with the current
erosion, morphology and geometry processes of the earth. The forces accumulate in the
body of the model mass until deformation and energy discharge occurs, and after the
occurrence of deformation or rupture, the force level decreases. Topographic changes are
proportional to the dispersion at stress levels; however, the stress level remains in the
elastic range. The shear stress model shows that the place of change of shear stress sign
(critical stress) and changes in geometry and topography of the earth are related and the
position of faults in the Ardabil region is very close to the position of change of shear
stress sign.
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