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Rayleigh wave tomography of the phase velocity in North China

PAN Jia-Tie, WU Qing-Ju,LI Yong-Hua,ZHANG Feng-Xue,ZHANG Guang-Cheng

Institute o f Geophysics ,China Earthquake Administration ,Beijing 100081, China

Abstract Using the teleseismic data recorded by 190 broadband stations and 8 very broadband
stations of the portable seismic array in North China during Oct. 2006 to May. 2009, short
period (10~60 s) inter-station phase dispersions of fundamental Rayleigh waves are obtained by
the method of frequency and time analysis of wavelet transformation. A total of 1587 independent
dispersion curves were then arranged into a tomographic inversion scheme to obtain the pure-path
phase velocity dispersion at 0. 5° by 0.5° grids in this region. It shows that the S-wave structure
of the crust and upper mantle beneath North China is heterogeneous. The phase velocity
distribution at period of 10 s is related with the geologic units on the surface, but the effect of
topography becomes weaker in the longer periods(15 s). In the middle period part (30 s), the
difference of phase velocity between the eastern NCC and central NCC reveals the difference of
composition in the middle-lower crust. At the same time, the gradient zone of phase velocity is
very close to the gravity gradient zone of the Taihangshan on the map of period 30 s, and it

indicates that there are many differences in the crustal structures on the two sides of the gravity
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gradient zone. Compared with the phase velocity maps of short periods, the lateral heterogeneity

of phase velocity becomes much weaker in the longer period (60 s) maps. Compared with that in

typical Craton, the phase velocity of NCC is much slower at periods of 10 ~ 60 s, whose

dispersion characteristic is very similar with that in the typical rift regions of the world (e. g. Rio
Grande Rift). It indicates the NCC has been obviously eroded and breached.
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20 s I AR b TE A7 30 A AR AIE 15 4 BR LT 248 b X
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5 4%

AR SCH) FE R i 5 R i R ) B 9T i AE A L M
XA BER 190 & FE 40 H R i1 Al 8 5 ek M= 1T
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PEIBCT AU (] 1 5 By i 7 9Bk A R AR 3 3 2
AR SIS 3] TAE L HU X 10~60 s /55 20 P R AH ok
JE A3 A B . SR N A T2 DX A0 1T I AR B o A
Fo AR SO EELS ST .

(D) By =F & 9 328 7= 0B % N TR TIE 17 T 5 At
RIS A 1) 1 ) R B A L BT TR AT RE 98 4K I A3 BE
(0. 570, 5%) 1% IH 6 AH 2 BE 23 A AR U M 48 7m T
TF 5 DX 76 1 K 38 J3E 43 A3 ) AN 38— 1Pk 5

(2) TR I ) JE By Rayleigh 5 AH 3 B2 43 A 1]
A0 b S R T A () R B Y TR S B R 3 A AR AL
F L HuR TRE (29 100 km DL WAL HI N, 4L
e R AR B XY Rayleigh 3 AH 1 B 40 A 7716
FH S A TR CUN 10 s ) (R A1 TR B 43 A 5 M 3 M R
3k FLAT B R AR DG M L Bl B A 1% R Can 15 )
i T 42 4V AR 68055 . R 0 Can 30 s) 114 AH 1
G3 A W 7R AR AL e R L AR BB M X R Hh o BOA AN
[F) P 420 SO 2L . 55 6 R I A L S F 51X P K R
60 ) AH B BE 43 A (48 1] AE 35 5V BT S 0 55 1 R F
G 1K b e TS S E 45 ) 22 S A e IR 4 B I

(3) 5 4 R MU RY K By 5 v 38 A L A2 L v hriE
10~60 s [ AH 3 E A HlAH M AI%. 4 R F 20 s
B s A B AIE 5 4 BR B R 245 b X AH AL, X G R
b hLE T RO AWM T WA S SR
YEH.

B I W A5 £ K% T, B. Yanovskaya
o A FATHRAE 1T e )2 B BB R T (R A Je
Z: 5 A0 M 2 UL 5 3 A3 A 2 A R K S 4R
FVECHE T4 30 ) A 76 A S8 it A v Ao GE B F
DG T T JCHRA S B RN EE T TR I 1) At s R
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