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Investigation of one dimensional upper crust velocity structure in northeast
Khorasan by the travel time inversion of P waves
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Abstract
North-East Khorasan is one of the most active regions in the world because of is setting
on the Alpine-Himalayan belt. Historical and geological backgrounds suggest that this
region has experienced many destructive earthquakes throughout history. Compared with
the historical background, the seismicity of the region, in the present century, is better
known both from the macroseismic and instrumental point of view. The instrumentally
located earthquakes suggest that seismic activity in the present century has increased
remarkably. A better understanding of crustal velocity model could help to improve the
location of earthquakes and to find out the active faults and the tectonic evolution in the
region.

In this study we used the travel times of local earthquakes recorded by the seismic
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networks of Quchan and Mashad operated by the Institute of Geophysics, University of
Tehran, to investigate the crustal velocity structure in the Khorasan region. In this study,
among all recorded data during 1997-2006, we selected and used the records of 103
earthquakes that were recorded by at least four seismic stations. For these selected
earthquakes, the azimuth coverage was less than 270 degrees; RMS less than 1 second
and the location error was less than 5 km. The travel times obtained from these
earthquakes were used to find out an appropriate velocity model. First we applied the
VELEST method and used the travel time data to obtain the one dimensional velocity
model. We applied random velocity variations of about +0.5 Km/s in each crustal layer
and produced fifty preliminary models. We selected those models that indicated
acceptable convergence during the inversion process. Then, by inversion, we obtained a
preliminary three layer model. Next, we used this model as initial value to find out the
appropriate velocity model. The fina result indicated a ssimple two layer model. This
model contains a first layer having a thickness about 10 km and a velocity of 4.5 km/s
over the second layer that has a velocity of 6.2 km/s. As we used local data and the
earthquakes had shallow depths, we could investigate the structure down to 20 km.

This result is in good agreement with the results of other studies in this region In
genera, the one dimensional inversion of travel time data for crustal velocity structure is
sensitive to the number of seismic stations and the distance between the successive two
stations. The results of this study indicate that if a good data set is available, the one
dimensional inversion of travel time datais an appropriate method for the study of crustal
velocity structure.

Key words: Khorasan, inversion, crustal structure
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35.524 57.288 9.60 | 35.3116 58.3326 | 10.60
30.800 55.668 3.50 | 30.9344 55.363 3.90
34.959 58.217 17.50 | 35.2234 58.3703 | 16.92
35.959 55.089 5.50 | 35.8716 55.0682 5.64
37.800 56.998 2.20 | 38.1885 57.3761 2.47
37.423 56.114 22.70 | 37.1129 56.0712 | 22.64
36.535 58.332 18.10 | 36.5298 58.2894 | 12.41
37.206 57.756 18.00 [ 37.0056 57.6171 | 17.83
38.121 57.176 10.00 | 38.1268 57.1817 9.81
36.743 54.979 27.20 | 37.0511 54.9414 | 26.86
37.379 57.565 1.90 | 37.1654 57.4097 1.97
37.797 57.299 10.00 | 37.9337 57.4554 | 10.01
38.731 57.010 3.60 | 38.7612 57.0597 3.77
37.220 54.379 30.20 | 37.2474 54.3794 | 30.56
37.860 55.984 10.00 | 38.1185 56.1305 9.91
38.444 55.543 11.80 | 38.5744 55.6096 | 11.63
37.449 57.036 0.80 | 37.4702 57.0557 0.61
35.759 57.413 11.00 | 36.0571 57.8873 |10.14
37.411 55.755 35.20 | 37.6287 55.8145 | 31.60
31.207 56.250 22.00 | 31.1946 56.4438 | 21.93
36.726 55.118 9.10 37.008 55.0776 9.41
37.088 59.810 18.00 | 36.9786 58.9315 | 10.10
36.549 54.692 10.00 | 36.6827 54.6248 9.99
31.737 58.729 18.00 | 31.7519 57.9487 | 18.31
38.574 56.496 18.40 | 38.7041 56.646 18.23
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34.618 57.447 7.80 [ 34.6469 57.6183 7.67
36.354 57.941 17.20 | 36.2873 58.0832 16.74
37.283 57.340 6.80 [ 37.1265 57.2467 6.57
36.718 56.519 7.50 [ 36.5731 56.4864 7.44
36.472 57.463 28.10 | 36.2656 56.995 31.73
37.086 54_497 1.60 37.131 54_.4798 1.70
33.383 56.890 4.50 | 33.5399 56.5027 4.91
38.406 55.642 26.70 | 38.3805 55.6432 | 23.73
37.210 56.514 2.80 [ 36.9643 56.4342 2.79
33.347 56.866 14.10 | 33.5098 56.5302 14.23
31.567 57.120 9.30 | 31.6795 56.7178 9.62
37.586 55.698 12.40 | 37.8844 55.7824 | 12.42
37.799 57.321 2.00 | 37.8902 57.4233 2.09
30.383 57.009 14.80 | 30.4094 56.897 14.88
37.603 57.748 3.00 [ 37.3821 57.5315 3.25
37.588 57.330 1.90 | 37.5825 57.3237 1.88
36.799 55.418 10.00 | 36.8176 55.3543 10.07
36.699 57.785 12.30 | 36.245 57.8095 | 12.23
36.677 57.732 12.10 | 36.2253 57.7752 12.00
34.453 59.631 23.30 | 34.3272 58.6085 | 25.93
36.667 57.757 14.00 | 36.2425 57.7876 13.84
37.898 57.669 7.00 37.535 57.2782 6.79
36.488 57.489 3.00 | 36.1752 57.5542 2.89
33.687 56.885 18.10 | 33.7117 56.9479 17.97
33.657 56.897 24_40 | 33.7147 56.7521 | 24.48
36.421 58.628 16.90 | 36.4248 58.6852 16.73
37.389 57.616 1.80 | 37.2389 57.5045 1.84
37.547 57.492 3.20 | 37.5543 57.4992 3.12
37.318 56.370 21.10| 36.9517 56.266 22.19
37.052 56.354 10.50 | 36.9518 56.2887 10.50
37.007 56.376 19.20 | 37.0482 56.354 19.06
30.804 56.786 10.00 | 30.8321 56.6887 10.14
37.905 56.303 17.30 | 38.2914 56.5701 17.33
37.039 56.473 10.00 | 37.0672 56.3509 10.07
37.905 57.697 4.70 | 37.8858 57.662 4.90
37.372 57.521 9.10 | 37.2003 57.3827 8.87
33.257 57.371 21.80 | 33.2874 57.4529 | 21.60
36.972 56.295 7.00 | 37.0098 56.2442 7.02
35.095 58.819 11.90 | 35.2693 58.7578 11.61
37.477 55.609 14.40 | 37.6926 55.6593 14.26
37.044 55.990 24 .90 | 37.1751 55.9606 | 24.93
35.544 58.355 6.50 [ 35.6664 58.4094 6.37
35.159 59.739 8.80 [ 34.9523 59.2795 9.45
37.445 57.205 1.40 | 37.3868 57.1595 1.38
37.491 57.095 3.40 | 37.4725 57.0815 3.26
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37.530 57.041 3.10 | 37.5349 57.0461 2.94
36.955 54 .266 1.90 | 36.9719 54 _.2297 2.04
36.009 57.034 31.00 | 35.7906 57.1881 | 31.52
38.017 55.792 5.30 | 38.1239 55.8593 5.32
33.006 58.324 2.90 | 33.0761 58.2899 3.14
32.985 58.361 7.30 33.082 58.3441 7.28
36.339 54 _097 4.00 | 36.2002 54.0886 4.15
37.361 56.181 16.90 | 37.1801 56.1771 16.59
35.751 58.772 11.10 | 35.8748 58.887 11.06
33.012 58.380 14.50 | 33.1322 57.67 14.79
37.598 57.173 14.20 | 37.6095 57.1657 14.10
37.322 56.704 5.10 | 37.6161 56.7583 5.09
34.984 60.119 8.70 [ 35.0554 60.2676 8.29
35.058 57.207 10.20 | 35.0287 57.232 9.76
36.917 56.261 6.30 [ 37.1238 56.2386 5.71
36.993 56.274 18.10 | 37.0813 56.2897 17.52
37.045 55.616 16.30 | 37.0185 55.5983 15.81
33.284 57.695 2.10 33.268 57.7605 1.67
39.821 55.186 18.80 | 39.8811 55.2587 18.21
39.798 54.723 18.40 | 39.888 54.8211 17.87
33.553 56.937 18.20 | 33.5328 56.9781 17.64
33.436 57.563 18.50 | 33.4062 57.6354 | 17.93
36.523 54.616 12.10 | 37.0752 54 5958 11.35
32.439 60.292 18.40 | 32.4617 60.4051 17.84
33.195 60.069 18.90 | 33.2179 60.1839 18.32
36.694 54.803 17.50 | 36.7025 54.7905 | 16.99
36.998 54.852 17.70 | 36.9683 54.8447 17.19
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