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Study on One Dimensional Crustal Velocity Model of Xinjiang Area

CHEN Xiangjun', SHANGGUAN Wenming', SONG Xiuging®
(1. Earthquake Agency of Xinjiang Uygur Autonomous Region s Urumqi 830011 , Xinjiang ,» China ;
2. Earthquake Agency of Shanghai Municipality . Shanghai 200006 , China)
Abstract: Using the phase data of Pn, Sn, Pg, and Sg recorded by the Xinjiang seismic network
from January 2009 to July 2014, the average traveling velocity of the Pg, Pb, and Pn phase (v,,,
vws and v,,), and the depth range of Conrad and Moho discontinuities (H ., and H o) are de-
termined in the Xinjiang area using linear fitting, reduced travel time, PTD earthquake location,
and HypoSAT location methods. Computational iteration is implemented on the sample data with
velocity and depth steps of 0.1 km/s and 1 km, respectively. After analyzing and comparing cal-
culated results between sample data from national unified earthquake cataloging and the existing
3400 model for the Xinjiang area, a 1D velocity model with a minimum average RMS is estab-
lished. The parameters of the new model include v,,» v,,» and v,, of 6.10 km/s, 6.70 km/s, and
8.20 km/s, respectively, and H ., and H .., of 26 km and 54 km, respectively. Through tests
and comparisons, the new model is found to be superior to the existing 3400 model for the Xin-

jlang area.
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Fig.1 Epicenter distribution of Xinjiang earthquakes in 2014
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Fig.3 Study on the crustal velocity model of Xinjiang area
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Table 2 Change characteristics of the values of vp, \vp, in Xinjiang

o/ km 50~150  50~200 50~250 50~300 50~350 50~400 50~450 50~500 50~600 50~700  50~900

FEAEL/ A 154 930 229 974 264 248 265 298 265 668 265889 266 011 266 082 266 163 266 187 266 200
Pg#fE/(kme+s ') 5.96 6.04 6.09 6.10 6.10 6.10 6.10 6.10 6.10 6.09 6.10

FEAKL/ A 148 727 216 444 248 236 249 750 250 380 250 601 250 692 250 748 250 774 250 813 250 820
Sg i /(kme+ s 1)  3.57 3.61 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64 3.64

ZP i/ km 140~250 140~300 140~350 140~400 140~450 140~500 140~600 140~700 140~800 140~900 140~1 000

FEA B /A 18 797 47 260 61 761 69 488 74 490 78 320 83 684 87 377 89 556 91 007 89 556
Pnfif¥/(km+s 1) 819 8.07 8.36 8.48 8.51 8.50 8.44 8.40 8.38 8.38 8.38

FEAKL/ A~ 14 488 36 787 47 020 52 220 55 252 57 397 60 536 62 471 63 461 64 036 64 394
Sn ¥/ (km+ s71)  5.30 4.77 4.86 4.92 4.92 4.90 4.87 4.84 4.82 4.81 4.81
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Table 3 Numerical range of initial crustal velocity model

in Xinjiang area
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Table 4 Crustal velocity models after iteration of 177 events

(H, is Conrad surface depth ; H, is Moho depth)

e o o Upn H, H. RMS
1 6.10 6.70 8.20 26 54 0.638 9
2 6.00 6.70 8.20 30 54 0.647 1
3 6.05 6.70 8.20 22 54 0.652 4
4 6.00 6.70 8.20 29 54 0.653 5
5 6.00 6.70 8.20 24 54 0.654 4
6 6.00 6.70 8.20 26 54 0.655 3
7 6.00 6.70 8.20 27 54 0.655 4
8 6.00 6.70 8.20 28 54 0.655 6
9 6.00 6.70 8.20 23 54 0.657 6
10 6.00 6.70 8.20 25 54 0.659 1
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and the new model by PTD method
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Table 5 Comparison between location results using different models and same location method (HypoSAT)

R R [H] HEE/ () GRE/ (D) R /km M EY SE N5k 2 |
2012 4 6 A 30 H 2012-06-30T05:07:34.14 43°25.51' 84°44.46' 7.0 6.6 1.200 I 1 25 5%
M 6.6 2% 3 a5 I 2012-06-30T05:07:31.98 43°25.44' 84°45.00" 14.3 6.6 0.513 3400 FEA!
FIFH 2 F 4t 7% 2012-06-30T05:07:32.40 43°26.40' 84°45.90' 11.0 6.6 0.439 B AL
2013 4 8 A 30 H 2013-08-30T13:27:30.81 43°46.19' 87°36.36' 6.0 5.1 1.100 o 25 1
Ms5.1 gofim 58 K 2013-08-30T13:27:29.95 43°47.22' 87°37.26' 19.1 5.1 0.590 3400 57
F5 4 7 2013-08-30T13:27:29.95 43°46.68' 87°37.32' 19.2 5.1 0.505 B R
2015 4 7 H 03 H 2015-07-03T09:07 :45.42 37°31.34' 78°10.08' 10.0 6.4 1.500 RS ESE
M 6.5 ZH i 1L H 2015-07-03T09:07:45.42 37°31.38' 78°6.42' 23.0 6.4 0.882 3400 fE 7
I 2015-07-03T09:07:45.92 37°29.58' 78°6.60" 25.2 6.4 0.672 ey
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PERLA 15 3 42 X 1P S 3 2l vp, = 6.07 km/
s\vup, = 8.21 km/s,vs, = 4.688 km/s,vs, = 3.571
km/s, WeAh, B U B oy 08I0 2 B 4 5 = 2
Pn.Sn.,Pg Ml Sg m= M % e, R o Be kvl & . 15
B 74 DR A 1Y A8 AR Bl v, fHH 5,86 ~6.10
km/s, R 6.08 km/s;vs, fH A 3.57~3.64 km/s,
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