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Quantifying the Ground Co-Seismic Variations by using High Rate GPS
Data, Case Study: San-Simeon Earthquake 2003 Dec. 22
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Abstract

Better understanding of earthquakes primarily requires more accurate dynamic and kinematic models for fault rupture. There are several
methods for ground motion detection; each of them has its own advantages and limitations. The processes, needed for the estimation of
displacements by the seismic data, generally increase the noise. Accelerometers, for example, record the details of strong ground motion
close to the earthquake source; however it is difficult to transform the measured accelerations into displacement. Broadband seismometers
are more sensitive and more accurate than accelerometers but even those may be saturated or clipped in far distances from a large earthquake.
InSAR observations can provide good spatial images of some of the surface displacement components in the rupture area. It has, however,
drawbacks in some regions, as the InSAR has no sufficient temporal resolution for the analysis of dynamic short period changes during an
earthquake. Most of the GPS monitoring systems process the daily or hourly data in order to achieve the station coordinate with millimeter
accuracy. But in warning systems, the temporal delay between the natural event and the act of warning must be the least as much as possible.
Increasingly more continuous GPS receivers, established primarily for geophysical studies, are now running in seismic frequencies such as
1-Hz. GPS seismology is the unexpected result of the geodetic networks which at first were established to measure the deformation of plates
and tectonic plate boundaries. A GPS receiver can accurately measure the movements in the geological time scales (i.e. 1 mm/yr) and that
of seismology (i.e. 500 mm/sec). In this paper, the shape of the seismic waves, obtained from thirteen GPS stations, being in 36 to 74 kms
of epicentral distances of San-Simeon Earthquake, 2003 are determined. The efficiency of the relative methods of positioning using high
rate data has been analyzed; estimated co-seismic displacements have been validated using similar results obtained from the integration of

seismic records.
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Abstract

The uniaxial compressive strength and modulus of deformability of intact rocks are highly important parameters for rock engineering and
engineering geology projects. Because of the difficulty of measuring these parameters and the need for laboratory equipments for their
prediction, indirect methods are often used. In this study, some predictive models using regression analysis and fuzzy inference system have
been developed for the Shales cropping out in the Shemshak formation in Siahbishe area. For this purpose, a series of easy measurable

parameters such as density, porosity and point load index were applied. Both multiple regression analyses and the fuzzy inference system
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exhibited good performance in prediction of the uniaxial compressive strength and modulus of deformability. The variation of regression
coefficient (R?), performance indices (VAF) and root mean square error (RMSE) were calculated as for the uniaxial compressive strength
and the modulus of deformability obtained from the multiple regression model and the fuzzy inference system revealed that the prediction
performances and accuracy of the fuzzy model are higher than those of multiple regression equations in prediction of uniaxial compressive

strength and modulus of deformability.
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Abstract

The Mobarak Formation with 347.5 m, thickness is well exposed in Valyabad section , at the Karaj - Chalus road . The lower contact
with underlying Laloon Formation is disconformable ,whereas stratigraphic relation to the overlying Dozdeband formation is transitional.
According to the lithological character, the studied section can be subdivided into 11 rock units . The lower part of the fm. consist of dark-
gray to black limestone as well as marly limestone, while upper part consist mainly of sandy limestone with interbeds of marlstone. According
to the microfossil investigation , 14 genius and species have been recognized , which leads 2 conodont biozones . The both conodont biozones
correspond to the international standard conodont biozonation which suggest an Early Tournisian to Middle Visean time interval . in addition
, @ Namurian age is suggested for deposites of informal Dozdeband Formation , based on foraminifers . Received conodont bizones are as :
Neopriniodus peracutus - Polygnathus longiposticus Assemblage - Zone, Hibbardella roundya - Gnathodus girtyi Assemblage - Zone

More over, 5 Holotorian species as well as 6 genuse, 72 species foraminifers in form of 5 biozone have been distinguished. These biozones are as :
Eotuberitina retligener - Endothyra spirilloformis Assemblage - Zone

Archaediscus permodiscus - Archaediscus(Paraarchaediscus)mixtus Assemblage - Zone

Endostaffella parva - Brunsina pulchera Assemblage - Zone

Tuberitina bulbacea - Kammaena sp. Barren Interval Zone

Lipinella notata - Archaediscus planoarchaediscus Assemblage - Zone

The studied foraminifers support the given age . Conodonts the Color Alteration Index(CAT) correspond 190 to 300 °C which indicate dry gas

stage or empty of any hydrocarbon.
Key words : Biostratigraphy, Biozone, Conodont , Mobarak Formation, Valyabad
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