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Summary

One of the most important purposes in seismology is determination of crustal velocity
using earthquakes data that have been recorded by regional and local seismic stations.
The more precise the process is carried out, the better shall be the results reached in
various studies in the area including earthquake locating, seismicity of area, seismic zone
mapping or the determination of the plane of faults causing earthquakes Imaging velocity
structure of Earth's interior using travel times inversion commonly called seismic
tomography which is usually done two or three-dimensionally. . This method has
extensively been used in recent decades by researchers. Since the seismic waves are
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associated with valuable information about direction of propagation and environmental
properties, using earthquakes as natural seismic sources are very useful in seismic
tomography as well as the artificial sources such as limited and controlled explosions, air
guns and bore-hole sources.. The seismic tomography characterizes the size, geometry
and extent of velocity anomalies. In this method subsurface structure is modeled initially
by several parameters and improved by the inversion of seismic travel times data.

In this study the crustal velocity structure was determined using three-dimensiona
inversion of local earthquakes travel times recorded by seismic networks of Institute of
Geophysics University of Tehran (IGUT) occurred within the period from 2000 and 2012
in the study area. The study area is bounded within 31°E to 34°E and 50°N to 53°N. We
used the VELEST software in one-dimensional modeling section. The procedure of study
is minimizing the differences between observed and calculated travel time by applying
the initial obtained model. This software simultaneously optimizes the earthquake
locations, crustal velocity model and station corrections using the Joint-Hypocenter-
Determination (JHD) method.

The initial estimates for P waves velocity and crust thickness of the region are
achieved using the travel-time curve of primary phases of all earthquakes occurred in the
area. Then the larger relative earthquakes are selected and the best crustal one-
dimensional model was derived by simultaneously inverse modeling method using this
data set and VELEST agorithm. This method can be considered as one of the useful
methods in study of 1D crust structure. The results proposed a 4 layers model of crust in
which the P wave velocity is equal to 5.4 km/s for depths less than 5 km, 6.0 km/s for
depths from 5 km to 20 km, 6.2 km/s for depths of 20 km to 32 km and finally 6.9 km/s
for depths of 32 km to 47 km. The thickness of crust and P, velocity are respectively
obtained 47 km and 7.9 km/s. The aim of this work is obtaining an optimal crust model
that can aid to improve seismic data and can be used to determine the next earthquake
locating. Then the obtained crustal model is used as an initial model to study of three-
dimensional inverse modeling of crust in the region by using FAST agorithm. All the
earthquakes rel ocated using new obtained model. In this study a data set recorded by the 8
seismic stations of Isfahan and Shahrekord networks were used. The resolution of final
solution of 3D model was investigated using synthetic dataset (checkerboard model) that
shows fair resolution for various depths. The lateral variations of the main resolved
structures in the model obtained are highly correlated with the faulting systems in the
region.

Keywords: Anomaly, Isfahan, Tomography, Travel time
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Velocity map for depth 8 km
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Initial L ocation Relocati%rllc%yelM odified Difference
Name
Lat Lon (BrSnp) Lat Lon (iﬁf) H OEIi(ng;“al V?Ir(‘;ri](;al
1 20000206_0712 31.221 | 52.509 54 31.248 | 52.506 6.4 3 0.3
2 20010330_1323 33.616 | 51.175 6.3 33.608 | 51.182 4.2 0.9 0.8
3 20020718_2346 32507 | 50.894 18 32,505 | 50.896 17.8 0.2 0.2
4 20030405_1434 31.628 | 50.223 23 31.625 | 50.23 21 0.3 0.7
5 20040105 1324 33.847 | 51.779 12.9 33.826 | 51.775 185 22 04
6 20050617_0117 31.926 | 50.286 10 31.924 | 50.296 10.2 0.2 11
7 20060705_0651 32.629 | 51.829 135 32.62 51.865 13.2 1 4
8 20061009_1752 31.182 | 50.334 18 31.184 | 50.334 18.2 0.2 0
9 20070808_2111 31.93 52 27 31.983 | 51.945 22 55 6.1
10 | 20071209_0541 31.036 | 51.375 13 31.038 | 51.395 9.3 0.2 22
11 | 20080303_1935 33.025 | 52.263 20 33.088 | 52.327 2.8 7 7.1
12 | 20080829_0630 33.788 50.97 10.9 32.782 | 50.952 119 0.6 2
13 | 20090201_0258 3134 51.531 28 31.335 | 51.551 5 0.5 22
14 | 20090404_1859 31.801 | 50.275 11.3 30.846 | 50.314 0.1 44 04
15 | 20100129_1048 33.709 | 51.503 33 337 51.517 39 1 15
16 | 20100827_1038 32.026 | 51.949 59 31.992 | 51.909 6.9 37 44
17 20110428 1129 32.488 | 51.638 12.3 32.494 | 51.626 11.9 0.6 14
18 | 20110614_0434 32.368 50.93 209 32.344 | 50.922 20.7 27 0.8
19 20120214 0744 31.395 | 51.467 14 31.393 | 51.463 13.7 0.2 0.4
20 20120924 2011 33.367 | 52.367 12 33.38 52.347 10.7 14 22
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