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3-D P Wave Velocity Structure Tomographic Inversion and
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Abstract: We have selected about 60 000 arrival times recorded by 205 regional stations, with the seismic tomography theory
and three dimensional ray tracing method, to determine a detailed three-dimensional (3-D) P wave velocity structure of the
lithosphere in southwest China. Then we present the medium structure and tectonic characteristics of different depth which
are reflected by the 3-D P wave velocity image in this area, integrated with the previous geological features and geophysical
data. The results suggest that deposit basins and alpine mountainous regions present as negative anomaly, with some mon-
tage negative anomalies even extending to the deep crust or the upper mantle, which reflects the sharp rising of the new oro-
gens and the concomitant gravity equilibrium; low-velocity layers exist far and wide in the middle and deep crust under the
large fault zones around the Sichuan-Yunnan block, which can be taken as the decoupling layer adjusting the faults and
blocks movement; some deep structures related with the main active faults, and the trends and extending depths can be dis-
tinguished from the P wave velocity image.

Key words: Sichuan-Yunnan area; P wave; 3-D velocity structure; tectonic interpretation,

20 . 20 70

A b

(Nos. 2004CB418401,2004CB418403,2004CB418406).
(1976 —), , . E-mail: mhs@seis. ac. cn



592 33
;20 80
, (D
1 5(2) 3
( ,1991; Zhao and Kayal, 2000; ;(3) 3.0s. 2000
2001;Zhao, 2001), 4 2006 3 205 C 2b) 7529
N N ( 2a) 58828 P
N 1.2
( ,2003). (Thurber, 1983)
R 65 Ma 0.5°X0.5° ,
(Thurber, 1983;Zhao,1992).
( , 1975; , 1989; (Huang et
1991; ,2002). al. , 2002;Wang et al. , 2003),
; 1
1
( . 2000; Huang et al. » Table 1 Initial model of P wave velocity in southwest China

2002; Wang et al. . 2003).

b

205 2000 4 2006
7259 60 000
P
1 P

1.1

(Zhang et al. , 2003).
34°N,97°~106°E(C 1),

’ 30 m

SRTM

(http://glcf. umiacs. umd. edu/data/srtm).

P

Ay

2004—2005

(km) 0 5 15 25 35 45 65 85

vp(kmes™') 55 59 61 6.4 68 7.5 7.8 7.9

1.3
Aki and Lee(1976)

, ( Thurber,
1983 ,1989;Zhao et al. ,1992).

9

(Aki and Richards, 1980;Lutter and Nowack,

1990). ) ,
, QR ,

, (

,1989). ,

(Um and Thurber, 1987)

1.4
(Humphreys and Clay-
ton, 1988; Inoue et al. , 1990)

b b



5 : P 593

1t

0 ~ 100 km ~
L 1

RN

1
Fig. 1 Sketch map showing active faults and blocks in southwest China
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Fig. 2 Distribution of epicenters (a) and seismic stations (b) in southwest China from 2000 to 2006
e) s A
4 . 62 410. 63,
RMS 1.03 s; 4 , - ( ,1997;
22 613. 48 ,RMS 0. 62 s. ,2005) | (
(Wang et al. , 2003) ) ,2001) . )
. 5. 5~15 km ,
15.25.45.65 85 km P
4 , ,5.15 25 km 25 km , .
, 45 \ \ N
km , 65 P
km 85 km , ( )
1 4 ( ,1993).
, 5 km 45 km ,
- N 15 km ’ ~ )
( N -
( N ( ,  NW
NW  SW). \ ( . SN N
NE ) s NE NW  (
) 15 km ,
— 65 km ,
( ,2002) N \




[o2]
)

595

34°

34°
320N . 32001 N\ - >
30°F\ ¢ 30°F

28°F - - 28°F - -

Jbt

26° 261 -

24‘)—::.. 24”,:.

98° 100° 102°  104°  106° 98° 100°  102°  104° 106°

7. 32“*"-
300,... Qe ) o % e e 300...

280" 2 YRl o\ 280"'

Jed

26°} 26°

20t~ 240
22° 22°
N N R R R VA
98° 100° 102° 104° 106° 98° 100° 102° 104° 106° 98° 100° 102° 104° 106°
e
3 P
Fig. 3 Diagrams showing results of checkerboard resolution test at different depth
a. 5 km;b. 15 km;ec. 25 km;d. 45 kmse. 65 km; f. 85 km
, ,  NW NE 5~15 km
SN NNW ) P 3
s 25~45 km , NW
s C D.
, N . N , NwW o,
- . , ) . 65 km
( )
( ,2001)
85 km s P 2.2
) » Moho , 1 5
40 ~ P .
45 km, NW 50~60 km(Wang (DA1A2 . AlA2

etal. ,2003; ,2005). NE 5 , 100 km



596

33

34° 34° N
1
32° 32° ‘
\\.F i
0 o b,
30 30 6.7
6.6
0
e 2 a5 &yk
2
26° 26° o
6.3
24° 24° o2
6.1
6.0
o o
22 22 50
98° 100° 102° 104° 106°
34°
32°
30° 8.4
8.3
28°
g
26° ’
8.0
24° 7.9
7.8
22° 7.1
98° 100° 102° 104° 106° 98° 100° 102° 104° 106° 98° 100° 102° 104° 106°
K&
4 6 P (km+s™1) ( D
Fig. 4 TImages of P wave velocity structure at different depth in southwest China
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Fig. 5 Images of P wave velocity structure (a) and perturbation (b) along the vertical cross section A1A2
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Fig. 6 Images of P wave velocity structure (a) and perturbation (b) along the vertical cross section B1B2
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