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Abstract

The southern Dead Sea Fault System (DSFS) traces ~400 km from the Gulf
of Aqaba in the south to the southern end of Lebanese Restraining Bend
along the DSFS. The general structure involves two main segments, the
Wadia Araba fault and the Jordan Valley fault, that control the Dead Sea
pull-apart basin. This study assesses the present-day kinematics along the
southern DSFS as expressed by present-day deformation. This study
combines survey-mode (SGPS) and continuous GPS (CGPS) measurements
from Jordan with other available GPS data to assess possible kinematic
variations along the southern DSFS. The GPS network in Jordan consists of
15 SGPS sites that have been measured four times over a span of more than
three years (2005 - 2008), along with two CGPS stations that have operated
for more than 2 years. Preliminary velocities for SGPS sites yield
uncertainties of approximately 1 mm/yr, and the CGPS sites yield
uncertainties less than 0.8 mm/yr. Velocity patterns are generally consistent
with locked faults accumulating strain. 1-D and 2-D Elastic dislocation
models suggest slip rates of 3.8 - 4.6 mm/yr and 4.0 - 4.9 mm/yr for the
Wadi Araba and Jordan Valley segments, respectively. These geodetically-
based slip rates compare well with late Quaternary estimates based on
faulted landforms. In addition to elastic models, the spatial coverage of
GPS sites permits calculating velocity gradients and assessing infinitesimal
strains and rotations along the fault, and within the Dead Sea pull-apart
basin. Comparing the strain patterns with more detailed structural maps of
the Dead Sea basin provides a means of assessing the kinematics involved
in transferring displacement across a large releasing fault step. Furthermore,
the rates of strain accumulation provide valuable constraints for assessing
the earthquake hazard along the southern Dead Sea fault.
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