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Abstract: Variation of Q value can provide the information of crustal stress, rock cracks, and fluid variation, and R
evidence to understand preparation and generation of earthquake. In this study, the amplitude data from the It

Annual Bulletin of Chinese Earthquake and the provincial earthquake bulletins of Sichuan and Yunnan were
tentatively divided into 6 time segments. Tomographic M, amplitude method has been applied for each time
segment to obtain temporal Q value variations. Firstly, a representative time segment with more than 14000 ray
paths was selected to estimate the resolution and error of tomographic attenuation structure by adding random
noise to original data and bootstrap method. Then, based on the detailed analysis of reliability, the same
tomographic method with the same parameters was applied for all time segments. The research result shows that
(1) the imaging error is small from the observation error of original data and ignoring radiation pattern of
earthquake source. The error is less than 6% if 40% random noise is added to the original data. (2) The bootstrap
method shows that the maximal error is less than 8% of average Q value, that means the tomographic results are
stable and reliable because of huge data set in Sichuan and Yunnan region. (3) In checkerboard test, the
resolution can reach 20' for the region with more than 50 ray paths in each cell. (4) The Q value variations were
obtained after imaging for each time segment. A clear positive relation was found between the average Q value
for each time segment and the number of middle and large earthquakes, in other words, the more earthquakes,
the larger average Q, that may be resulted from the changes of regional stress. The relation between earthquake
distribution and Q value variation was analyzed and we found that most of the large earthquakes did not occur in
the maximal variation region of Q, but in the transition zone between maximal increase and drop of Q value. Maybe
the differential stress has a maximal change in transition zone and the earthquake is easier to trigger.

Keywords: Sichuan and Yunnan S-wave Amplitude tomoagraphy O value variation



Received 2009-04-09; published 2010-06-17
Fund:

[ 5% Bl 3744 55 H (2006BAC01B02-01-03), F 5 [ 2 B2 %: 45 (40874033,40674031,90714012) Fl[E 5 . LR 5T % J &1

(2008CB425701) % Bj.

About author: &, I3, BIATSE 51, 200 24F 3k H [ 3 5 Jay sk BRI 50 O S ER A BE 2 18 2 00, A b b TR e 32 5 4% i S

PR HURBOREMRAR . =L B8 ST E- mail:peisp@itpcas.ac.cn

S A

HIEE, XA, B, ma, e \EHX B QEBIAR[I] Bk 24, 2010,V53(7): 1639-1652

PEI Shun-Ping, LIU Jie, MA Hong-Sheng, GAO Xing, SU Jin-Rong.Dynamic variation of S-wave Q value beneath Sichuan-Yunnan, China[J] Chinese
Journal Geophysics, 2010,V53(7): 1639-1652

B A

http://www.geophy.cn/CN/10.3969/j.issn.0001-5733.2010.07.015 1% http://www.geophy.cn/CN/Y2010/V53/17/1639

Copyright 2010 by HiERY 244K



