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600 km

1
¢ - ) /km /km «C - /km  /km
NE 2005-05 123 39 2008-03 385 218
NE 2006-02 411 311 2007-01 366 283
NS/NW 2006-08 411 311 2000-01 332 183
NS 2003-11 469 385 2006-01 174 73
NS/NW 2003-02 429 285 1 2003-01 321 193
NS 2007-08 503 335 22 2003-01 321 178
NS 2008-03 322 172 2003-10 494 356
2007-10 378 252 2007-09 253 122
EwW 2008-03 174 74 2008-04 554 402
EW 2008-01 489 350 2007-04 213 79
2008-04 541 404 CO; 2005-01 457 327
CO; 2005-01 523 396 BA 2006-01 351 203
2007-01 70 58 2008-03 235 163
2007-10 411 311 NS 2006-01 324 198
2003-01 110 108 2008-04 70 58
2007-10 335 184 2004-01 635 518
2006-01 534 513 AB/AC  2006-10 363 260
2007-04 590 556 NS/EW  2006-07 306 153
CO, 2005-04 609 480 NS/EW  2007-06 306 153
2007-07 659 525 2008-02 511 345
2006-01 618 502 2008-02 306 153
2008-03 312 159 2008-01 470 388
2008-01 312 159 3-1/3-5 2005-01 310 169
2008-03 446 303 EW 2008-05 549 491
2007-11 659 525 2007-10 342 195
HCO5 2006-05 657 509 2007-12 684 543
2007-09 657 509 2006-12 62 16
2007-11 537 373 3-1 1996-10 424 280
2007-01 537 373 2-1 2006-04 206 89
2006-09 350 316 2006-02 468 301
2008-04 256 103 2005-10 565 438
CO; 2005-01 553 402 2003-11 334 185
2005-01 653 514 2006-12 126 24
2007-01 473 317 EW/NW 2005-05 176 82
2006-12 203 78 NS 2007-05 229 86
CO; 2004-01 533 401 3-2 2006-01 675 528
2006-01 357 204 1-4 2004-01 675 528
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2 100 km 3 100 km
/ /
/km / / /% /lem / / /%
0~99 3 8 37.5 0~99 12 28 42.9
100~199 6 22 27.3 100~199 18 52 34.6
200~299 7 35 20.0 200~299 8 43 18. 6
300~399 21 44 47.7 300~399 17 105 16. 2
400~499 13 102 12.7 400~499 7 55 12.7
500~599 13 81 16.0 500~599 12 112 10.7
600~699 15 92 16.3 600~699 14 108 13.0
700~1799 3 95 3.2 700~799 12 70 17.1
800~899 17 81 21.0 800~899 12 93 12.9
900~999 8 92 8.7 900~999 7 91 7.7
1000~1099 11 90 12.2 1000~1099 8 111 7.2
1100~1199 8 106 7.5 1100~1199 8 95 8.4
1200~1299 11 75 14.7 1200~1299 19 218 8.7
1300~1399 9 162 5.6 1300~1399 4 60 6.7
1400~1499 13 164 7.9 1400~1499 5 116 4.3
2 2(a) , y 400 km ,
25%, 400~900 km 17% ~24% , 900 km
17% . 100 km « 2
2b) , 400 km , 400~900 km .
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Temporal and Spatial Evolution of Precursory Anomalies
of the 2008 Wenchuan M;8. 0 Earthquake
and Mechanical Analysis

ZHANG Xiao-tao, LIU Jie, SONG Zhtping,XUE Yan,
ZHANG Yong-xian, YAN Rui, YUAN Zheng-yi

(China Earthquake Networks Center, Beijing 100045, China)

Abstract: In order to study the spatio-temporal evolution of the precursory anomalies 10
years before the 2008 Wenchuan Ms8. 0 earthquake, the epicentral distance of the precur-
sory anomalies is calculated by using the geometric center of the rupture region and the el-
liptical centerline of the aftershock region. The result shows that precursor anomalies

gradually increase about 2 years before the Wenchuan earthquake. The ratio of abnormal
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items is greater than 25% in the near the source area (about 2 times the source scale). The
ratio of abnormal items is 17~24% (about 3~5 times the source scale) in the remote are-
a. There are three different stages of spatio-temporal evolution of precursory anomalies:
during the « stage (including «; and ay,» 700 to 3000 days before the main earthquake) the
anomalies are mainly distributed in the southwest and the northwest area of the Wenchuan
aftershocks area. It is shown that the precursors of the far source region and the near
source area have the characteristics of outward expansion. During the 3 stage (300 to 700
days before the main earthquake)., the anomalies are distributed in the southwest and
northern regions of the aftershock region, showing a large range of anomalies. During the
v stage (Including vy, and 7v,, 300 days before the main earthquake), the range of anomaly
distribution is wide, and the anomalies are distributed in the Southwest and Northeast of
the aftershock area. The anomalies contract to the epicenter (y,) in the far source region
and extend outward (¥,) in the near source region. Through the experimental study and
mechanical analysis of earthquake preparation process, the results indicate that the three-
stage characteristics of precursory anomalies in the process of earthquake preparation may
be controlled by the seismogenic body, which is a form of expression in the process of

earthquake preparation and a universal feature during the earthquake preparation process.

Key words: The 2008 Wenchuan M;8. 0 earthquake; Precursory anomaly; Spatio-tempo-

ral Evolution



