Crustal block modelling using combination of Euler pole and cluster analysis of GNSS velocities in Greece
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Abstract. In this study, we focused on GNSS velocities clustering using the Euler pole and clustering / Methodology
methodology for block modelling definition. Greece is characterized by an inhomogeneous geodetic For each n crustal block, we determine
velocity field due to complex tectonics and high deformation rates that effected to regional the best-fit Euler pole vectors and then *
reference frames. We present an updated dense geodetic velocity field covering the Greek territory we calculate the predicted residuals
and the South Balkans. The velocity field derived using more than 220 continuously GNSS stations relative to n-1 other clusters. If the

absolute value of the horizontal
predicted residuals was smaller from the
initial  cluster, the GNSS station
reassigned to another n-1 cluster.
only on a pattern identification of GNSS sites that follows similar horizontal velocity motion without Statistical tests were applied in each
using any apriori information or assumption. Euler pole estimation of whether the
: : . N goodness of the fit and the quality of the
derived solution. Block boundaries
obtained using  Voronoi  diagram
methodology, providing polygons with
the same kinematic behavior, without
using any tectonics settings. To evaluate
our results, we compare the residuals for
the mean velocity of each block with four
previous studies, takes into account the
block boundaries of these studies and on

which are analyzed in a period of 16 years (2001-2016) using the GAMIT/GLOBK software suite. We
identify 10 crustal blocks that appeared to move independently in Greek area applying the k-means
clustering approach, Euler Pole estimation and statistical criteria. Clustering technique contributes

]

5

34

w the other hand the estimated velocities . S . BBo N
of the present work. Cowal Diis [ CR JC Macod. WP oy 00 150 ko
- B e Acg S lemnes ——————y

Fig. 3 - The geometrical block boundaries

Table 1 - Statistics for crustal block modelling, definition using cluster analysis and Euler pole.

mean block velocity, residuals for the mean
velocities.
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