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Imaging crustal heterogeneity in 2003 Dayao, Yunnan,
earthquake region by inverting coda envelopes

Wang Qincai® Chen Zhangli Zheng Sihua

(Institute of Earthquake Science, China Earthquake Administration, Beijing 100036, China)

Abstract: Synthetic envelopes are calculated on the basis of the single scattering
theory, with the assumption of spherical radiation sources and a one-dimension-
al depth-dependent crust velocity model. An observation equation, which con-
nects synthetic and observed energy densities, is obtained by employing coda
normalization method. Finally, we obtain the spatial distribution of scattering
coefficients in the Dayao earthquake region using a standard least squares tech-
nique iteratively. The results show that two main shocks and most aftershocks
of the Ms6. 2 and Ms6. 1 earthquake sequences occurred within large scattering
coefficient zones. On depth section, Ms6. 2 earthquake sequence bends down-

wards to round a low scattering coefficient zone and forms an arc shape in sec-
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tion. Focal depths of aftershocks of the Mg6. 1 earthquake are relatively shal-
low. The extension of Mg6. 1 earthquake sequence towards northwest and
southeast ends at low scattering coefficient zones. The large scattering coeffi-
cient zones at depth of 10 km distribute along the main shock faults, impling
that there are fault-damaged zones beneath the Dayao strong earthquake region.

Key words: Dayao earthquake region; scattering coefficient; coda envelope;
crustal heterogeneity
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Fig. 1 Stations and earthquakes used in this study and seismic ray coverage

Rectangle denotes study region. Triangles and black dots denote stations and earthquakes, respectively
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Fig. 2 Grid configuration for inversion
The upper figure is level section and the lower
figure is vertical section. Dots denote grids.
Crosses and gray dots denote stations and

earthquakes, respectively

k. BAE A ANRIMAIE S T AR IEE A
W7 B AR AL X I B & R S E] 3796 AR
AR, Hrp 3] 1437 Kb 5= S5 11 10K € 10 45
(£ TL%, 2006).

ik 43 A 2l B G sk 1 BOE BRI
M;.2.5 DA b 52 7 i R il B Rk A R Wt 15 MR 1
MR, M4, 0 ZE A7 iR A BLRR IR i B4, B
DIRATE S AR E MR H SR bk M 2.5—4. 0
M HLEZ. SR J5 i A5 1) g A ] BE 24 & Y s D Pk ik
ST BT G MR R L R Y 45 B R DB 98 SR
Xof 1l R B SR A I R AR MR LU AR R B AR
SR BRI TE . Bkt th 149 Kb AZ, 471
KPP, B 1M 725 REGTENE . S350
i M S BE R R 0L v ABCD J57 HE R s BlF 58 X
3 (A (25, 83°N, 100. 85°E), B(25. 70°N,
101.39°E) . C(26.05°N, 101.49°E), D(26. 18°N,
100. 95°E)) . DL A KAARIE AL, AB f1AD S Ak bR
W ROETFEAE B A RR R #E1T. BRI JE
60 km <40 km. & B 5 XN WA K F . T EE ]
B X2k 5 km, APHE I 10 km, WBF5E X B b Hi
XI5 1 R A% K 1680, Bk %l 1224 (& 2).

S e P 2 2 R AL 35 A

http://www.dizhenxb.org.cn



EERE. PR S&E T AN 2003 4E Rk

o MR 2 X T 7 s 1 I 45 2 g 387

T 25 A5 2 78 T A IS 45 (1986) | B BT 4 (2003) Fl S A 45 (2001) 25 H 19 25 T Hb IX 3 5 4%
HRIBF IR 45 . 54 T4 (2006) . F 970425 (2005) Hiy 520K 5 £or i {5 FH A 6 38 S 030 0. S
P T R vs=2. 9-0.032Z, P P BRI N vp=4. 8+0. 058 3Z(Z F/RIKE, vs I
vp AL km/ ). FI FHHCRT 2R B0 S WIS R B o B 0 O s AR B rhuO SRR 6 Hz B Y iF
58 X U R B0 g0 =0. 005 km ™', WRYREEIR Q. =0.0025( E#EIRAE, 2009).

3 &R

3.1 MERSHELN

JH 552 B W0 I B s 3 ST, S PR A 40 B 3 A 3 0 B BT %) S T 12 % IF 9 IR &R
s B0 i A BERR B RO R4 0.012 km ') 10 km X 10 km X 10 km A 5
[ /NI B SR R B 0. 001 k' 9 HAKIE AR £ 48 2549, £7 78 T 8O R 00 0. 005
km [T BT, [ RO U RS R 0. 0025, HUL SRR K 6 Hz, i EIS AR A 471
SR BEMLME S R BE A R L. T B AR  SE r rH  SA By Lk A O A 22 O
(520 5 BT T R U I (R B4 — ey 1.5 A S BE I E 30 s, JHIR A 2% 2k U [F]
MR IR R ET . SR)E . 45 B REW IR B ¢, —=0. 005 km ™', JH BRI 5iHE IS HKL
i RN DO (= NG I = W = S [P R S 57 ol v s TR e O 3 R O
RWIR, 750 km | 5 km A1 10 kPR B, AF 58 X A B A% DB AR S AR 47 (1 3D 5 15 kR 2

I =0km REE=10 km
40 40
o e e o cENeEWoRE. OREe < o e 0 o e o B o sl o o
30;0-.0‘%"’ o o 30 e ol-h..oo
g . 00;;. ° o £ o+ o‘ 'y O
ézo» o ey t o o §zo> u"'%‘b'.; e ot e .
o ete ‘0o . e o e oto° alch o
. 1 7 "
10;0-.o+o--+ ° o 10p e o o o o
e o o SHES o TR - o o o e OWG ove TTENET o o
0710 20 80 40 50 60 0710 T 20 30 40 50 60
AB/km AB/km
WARPE=5km YR =15 km
40 40
e 0 0 o ¢ 0o O e e 0 O
300 @ 0o o e @ .J+ e Wl O O
o e e e e 0 0 e o
E‘ X P +
S20p o #e ‘,,,,%M?W‘@o o o
A . o+o°°-‘ . oSG o
10p & o o e 8 o o0 -; e o o
O o @ 0o o ® @ 0 O e e
010~ 20 30 40 50 60
AB/km
I
0. 0007 0. 0025 0. 0050 0.0100 0. 0200
O R4/ km ™!

B3 RIBRWEFE XA R BE A M 3504 4 S 4 D00 485
TE] v 1 B 2 7S IR 2R B0 A A 5 Ay o S B R 2 0 1 43 31 3 7 U R 4K
M 0.012 km ™ H1 0. 001 km ™ RIRS S, HE RS & TR 2
Fig. 3 Results of checkerboard resolution test(CRT) at different depth

Circles denote CRT structure of scattering coefficients. Solid and open circles denote
grids with assumed scattering coefficient of 0. 012 km ™' and 0. 001 km ™!,

respectively. Other symbols have the same meaning as in Fig. 2
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The station TH and hypocenters are indicated in the inset map by cross and circles (b)
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Fig. 5 Distribution of scattering coefficients at different depth levels in Dayao
earthquake region. Circles denote Ms—=6. 0 earthquakes and small dots
denote aftershocks of Ms6. land Ms6. 2 earthquakes
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Fig. 6 Scattering coefficients on vertical section (a) and checkerboard
resolution test result (b) on mainshock fault

(a) Circles denote Mgs6. 1 and Mg6. 2 earthquakes, dots denote My =>1. 0 aftershocks of the
Ms6. 2 earthquake of 21 Jun 2003, gray dots denote M >1. 0 aftershocks of the Ms6. 1 earth-
quake of 16 Oct 2003. (b) Circles show checkerboard resolution test structure of scattering co-
efficients. Solid and open circles denote grids with large and low scattering coefficients, re-

spectively
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