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Abstract

Earth deformation is a three-dimensional phenomenon; therefore crust analysis also must be done in three-
dimension. Analysis of deformation using two epochs can be replaced by analysis of time series, which is more
effective for modeling of geodynamics phenomena. GPS permanent stations provide such observations. At the
first part of this study, time series of 19 GPS permanent stations in Washington region have been used. With
simultaneous analysis of common observations, displacements in three directions were obtained. According to
the obtained results, estimation accuracy of horizontal displacements is nearly 3.5 times better than estimation
accuracy of vertical displacements. In the next section, Lagrangian method has been used to analyze the
deformation. Generally, by generalization of the mathematical model of this method, from two-dimensional to
three-dimensional, there is a possibility of problem’s instability. The results of this study show that generalized
three-dimensional model necessarily does not lead to instability of the problem. It seems that position of points
relative to each other and topography of the region are more important elements which can make coefficients
matrix ill-conditioned. As an important point, we can mention that deformation pattern obtained using two-
dimensional and three-dimensional analysis are consistence. This consistency can be obviously found in most
stations. But in terms of values, we can find serious differences between horizontal main values of strain
tensors and compression values even up to two decimals. These differences may come from ignoring vertical

component in analysis of two-dimensional deformation.
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