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Abstract We have collected GPS data in the period of 1995~2005 in Kamchatka, Russia to
study the characteristics of present-day crustal horizontal motion velocities in this area. Strain
rate components are computed in spheric coordinate system. Analyses of the spatial
distribution of strain rate fields derived from GPS measurements are carried out in contrast
with seismological and geological results. Results show that microplate boundaries are not
clear in the north part of Kamchatka peninsula. Site velocities in southern Kamchatka
peninsula are generally greater than in the middle and north of this area. The closer to the
eastern subduction zone the sites are, the greater their velocities are. Horizontal velocity field
obviously exhibits gradient decrease across the peninsula from east to west. Generally the
horizontal motions have same direction as the Pacific plate subducting to the southeast. All
strain rate components have the features of getting less in EW direction. Generally,
Kamchatka peninsula is undergoing compression in terms of EW and NS strain rate
components, with extension in certain local zones. Dilation rates show that almost all
Kamchatka peninsula are contracting; Rigid rotation rates in most regions are clockwise,
especially in north zone and southern end. Effective strain rates in eastern zone are greater
than in west, and it exhibits remarking gradient decrease in EW direction. Principal
compression strain rates are apparently greater than principal extension strain rate,
especially in eastern zone. In general, the directions of principal compression strain rate are
congruent with horizontal projection of principal compress axis derived from medium and large
earthquakes. Spatial non-uniform of crustal deformation field is related to the subduction
depth, orientation, dip angle and coupling strength of Pacific downthrust to the southeast of
Kamchatka peninsula.
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