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Abstract Variation of Q value can provide the information of crustal stress, rock cracks, and

fluid variation, and evidence to understand preparation and generation of earthquake. In this
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study, the amplitude data from the 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.
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Fig. 5 Lateral Q, variation image for 6 time segments
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Table 2 Earthquake number and average Q, value in each time segment"’

i ARG -4y
H M=2.0 M=2.5 M=3.0 M=3.5 M=14.0 M=4.5 Qo fH
2000~2001 2918 1536 635 229 71 16 288
2001~2002 3255 1565 643 218 73 14 261
2002~2003 3424 1819 679 218 81 29 286
2003~2004 3488 2011 803 283 109 41 309
2004~2005 3365 1751 697 260 92 34 305
2005~2006 3364 1712 618 221 78 33 294
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Fig. 7 The changes of Q, value between different time segments

The changes of Q, value correspond with color, red represents drop and blue denotes increse of Qy. The gray and dark lines are the

active faults!'”) and rivers, The yellow and blue lines are the boundries of first and second active blocks 287,

The red and pink circles

represent earthquakes with magnitude larger than 4. 0 in former and later time segment, respectively, in figure (f) and (g), but in

figure (a~e), only earthquakes happened in firt year for former time segment, and last year for later time segment, have been ploted. The

circle size is proportional to the earthquake magnitude, the biger circle, the larger earthquake.
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