5555 % 551 OB Y M ¥ R Vol. 55. No. 1
2012 4F 1 /1 CHINESE JOURNAL OF GEOPHYSICS Jan. ,2012

TGRSR AE. T MsT. 1 G5 T O3 A% o T (0 B R R A T 3 . R B2 41 2012, 55(1) - 146-154, doi:
10. 6038/j. issn. 0001-5733. 2012. 01. 014.

Liu Q X, Yang Z X, Xin H L, et al. Relocation of Yushu Mg7. 1 earthquake aftershocks and discussion on seismogenic
structure. Chinese J. Geophys. (in Chinese), 2012, 55(1):146-154,doi:10. 6038/j. issn. 0001-5733. 2012. 01. 014.

EH M. 1 RMEBIRRENEMRERRES
AHE L HER . FEE L F R PR

T v [t 52 R b 3R B R o0 B M 450002
2 WA HLRE R FB N 450016
3HBHEMER,HE 810001

T OE AR R R XN 2O B Gl 00 I B N T R [ E I R SRR R N L R i A
SIS ) T ) R A L R ] Hypo2000 M fE e vk, XF 2010 4F 4 H 18 HE 4 H 29 H 8] £ M 5Z X & 4= 13
OYAEIAT T A L. TR AR U B K R T T 3 22 4000 1. 35 km Al 4. 68 km, oE B 3R 72
H0.49 s IR VREE AL FE Ol 1. 48~19. 85 km, ¥ RIF IR 10. 28 km. 8 AT 5T 45 R 0« A Hh = A B R
J6 PR A 1) H A BB A AL S B A B R WA L K 4 97 km. AR A A AR AE 3258 (RO E O B
A AE 22 5 AT RE 2 e T 79 000 440 366 4 i A AE 25 5% LR 3 4 A 29 H L ERER RIS 2 A A7 80 T TR IX 4 L AN RO
KHESh LN RKIRALT R EABEEEEL 5 km B8 F 2 20 ke, 3258 0 5 X A9 B0 17 7 48 £ 7% 03 72 P 75
DA, 22 7% I 137 7 A B0 A0 X Sk By 32 B2 AR AR AR (K. RS i 8 kA I RE O 3 A 3 AR T 24 XM L3 5 . LT
W I PR, FR B R R AREN R B N H AR EAR 0303, BT R — B W R B W R M
O AR 1] 1 1o A 2 E B Y I 2. R R BT ) 0 16 R RN B L S R 00 A T AS T R DR R AR 2 BE Ak
12 ke, {5 ff1 29k 83° 5 1 5 W LA V6 & A% W72 B 290 6.5 km, W72 A1 L9028 Sy 63°.

KEW  EW M7, 1 HERE . Hypo2000 52 & 1k , 387 8 A7, A2 25 (8] 40 10 R AL & R i

DOI: 10. 6038/]. issn. 0001-5733. 2012. 01. 014 mESES P35 %8 B H 2011-01-24,2011-10-00 U & & H

Relocation of Yushu M;7. 1 earthquake aftershocks and

discussion on seismogenic structure

LIU Qiao-Xia', YANG Zhuo-Xin'* , XIN Hai-Liang', LI Yuan*, SHA Cheng-Ning®
1 Geophysical Exploration Center » China Earthquake Administration , Zheng=zhou 450002, China
2 Henan Seismological Bureau , Zhengzhou 450016, China
3 Qinghai Seismological Bureau, Qinghai 810001, China

Abstract Using the data recorded by both movable and fixed digital seismic monitoring networks
in Qinghai province as well as the latest crustal velocity model determined with seismic wide angle
reflection/refraction profile, a part of the Yushu earthquake aftershocks occurred from April 18
to 29, 2010, were relocated accurately by means of Hypoinverse-2000 location algorithm. After
relocation, the vertical and horizontal average errors are 1. 35 km and 4. 68 km, respectively and

the root-mean-square residual error of the travel time is 0. 49s. The focal depth range is 1. 48~
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19. 85 km, and the average focal depth is 10. 28 km. The results show that the Yushu earthquake
aftershocks are mostly distributed along the northern segment of NW-SE trending Garzé-Yushu
fault zone, i. e. Yushu-Longbao fault with a length about 97 km. On the two sides of the

principal earthquake ( micro epicenter ), the aftershock distribution presents different
characteristics, which may suggest the different structural features. The densest aftershock area
with higher strength, which is about 5 km from the main shock and its range is about 20 km,lay
on the southeast of the main shock. Until April 29, the southeast of the main shock is still the
major area of stress release. During the occurrence of main shock, much of the stress of the main
shock rupture zone is released and the regions where the stress is not released became the major
areas with aftershocks taking place. Continuous occurrence of aftershocks may have led to the
main shock rupture zone connected to each other, and the rupture extended toward the
northwest. The seismogenic fault of Yushu main shock and aftershocks is the northern branch of
Garzé-Yushu fault zone, i. e. Yushu-Longbao fault, which dips to northeast with high-angle left-
lateral strike-slip. The seismogenic fault dip angle and the fault width are different on the two
sides of Bangdong. On the east of Bangdong, the dip angle and the fault width are about 83

degree and 12 km respectively while on its west, the fault width is about 6. 5 km and the dip angle

descends to 60 degree.
Keywords

Aftershocks of Yushu M;s7. 1 earthquake, Hypo2000, Relocation of aftershocks,

Spatial distribution characteristic of aftershocks, Seismotectonics
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Fig. 1 Distribution of epicenters before relocation relative to the earthquake observation stations
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Fig.2 Seismograms and seismic phase identification
Seismic waveform records of M 3. 8 occurred at 4:23:38. 6 on April 21,2010.
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Fig. 3 Consistency detection of seismic phase using Wadachi method

The earthquake in phase consistency test corresponds to the one in Fig. 2.
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Fig. 4 Distribution of aftershock epicenters and the location of focal depth section
(a) Distribution of aftershock epicenters before relocation; (b) Distribution of aftershock epicenters after relocation. Meanings of Fi. ,Fy,
and F, are same as in Fig. 1. Seismic event in (a) and (b) is one-to-one correspondence; The black dotted line in (a) stands for deep seismic

sounding profile through Yushu earthquake area.
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Fig. 5 Contrast of the two focal depth sections along the trend of Garzé-Yushu fault before
and after aftershocks relocation (Section location is shown in Fig. 4b A-A" )

(a) Distribution of focal depth before relocation; (b) Distribution of focal depth after relocation.
Seismic event in (a) and (b) is one-to-one correspondence.
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Fig. 6 Relationship between rupture process of the Yushu earthquake and spatial distribution of aftershocks

(a) Relationship between projection of rectangular fault plane and static slip distribution on the ground surfacet®) and distribution

of aftershock epicenters after relocation; (b) Relationship between static final slip distribution®) and focal depth distribution.
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