£RB F2H HWooE
2009 4F 4 A

W g Vol. 32, No.2

JOURNAL OF SEISMOLOGICAL RESEARCH Apr. , 2009

£ T SOC 75 i 2 7 540 B 7% 31 36 R A9 °

BET, AR, HRE, F &

(1. ZHBETRY BBRSLE%0, L8 #R 232001; 2. FHRERY +A
ITREERERSHEETHRR, B 610031)

R X E KRR SR BT, AU AR 1 K BRI S P AT, SRR T IR T Sl —
AHLRF AR FIASTEEE T REACPIRE, BE5ET o ERR AR &G X R R TR M AR 45
MR RERHME . JHR T AMBEA R R R UERAISE . SaWR2EE, AOvHRR A A RAR T
FRRIMEIERE B UL REZ g8, MR EBRBE R MR —FIEMEER, WHT
WiZ R AHRE ST Z MR R . 7RG b, R T RELM RS R ARG RN 2 TE MR
BRI, FHHE—S AR RIBDREAT T &5, TR KI5 7w LA 5 S AL T
FoMHT . MU A E MRS T B E L, B T AR KRS R ERUNAR KRR, XX
HR AR FREEA T TR, AR A B BHR RS

XEW: WRAR; FEHRE; 28 UIRERA; AA%mANE

hESHES. P315.2 XERERE: A

O L V_IQuS TN

HIj

il

Bak fl Tang (1989) 1 Jo¥ B 4 24l A
(Self-organized Criticality, f&j#K SOC) #HE&5| FHF
R, B SOC B A% — K Xf Gutenberg-
Richter (G-R) ERMYBE SUAEH T 18 Wi 28
ULBH, E4E M SOC #LAIFI G-R BN MAEER,
MR AR R R 1/ B, ZE X
(1995) BHFEETHLHX . il R b
X RE S, KIER . 25 [ M EE & A
., HRIESNEARAT R E A FARE, ML
FRIET HRGE SR - A HAmARR. HET,
WAMRBTSE TAE E 24 TR IEHER & —F SOC
PG, TR Az 3k Fi BRI R 8 2 M) R AE R AT
I o A SCHE X H [ K Rl 38 X P #1 3R #) SOC B
RorprROEEL b, B EHRS P E ORI 1 X A
BRISERIE. R T L RRGERDIESE
MR RBERRE, RATENEARE (199%4) HHF
SEMEERRD b, EEEHE MR, . AR
SHEXHTRX, RS DHREERISLL, &
WHRE S TE SWBESTEN R R, R R
PRI 2 R R 585 DU A B T R 2

« kS HER. 2007 - 11 - 08.

NEHS: 1000 -0666(2009)02 -0119 - 06

1 MRS PER B HEUR AR

A AR R R IR RS s T
HRAGE AT Z W IR, TE R
TG S8 A 2 i A BEATLAR 25 B AL B — Al A
HLARIEFORA . FEXARET, HIMFHAR
RWEER, HAZLTHNTERSRMEIER (W
AAL) MigRERKMAERE, REBRKT
PEAERE — A A M 2 AR A A e, SR
SrAT R F AU SRR (TR X3RS, 2006)
PAT 38 5 A MR R T R M3 o

XF 2 TUHT 200 47 2200 1969 4F H [ K il B 4%
WX N RS RIS (BT, 1983), H
ARSI HEKES 2 709, 5 50E R 1 262,
#6757 FEE 489, ARAL 152, LIRS M FIHRE
N(M) WXTEOuRE. Ptn, BEITERAETHE L
HIARRR R R o ARG IR/ D —FRIENTIE 1 45 AT
LG, FPEREASWEXKOE (K1),

B 1 hRAadR M J2 iR B R ) SR 1y B 2R 1
XA R RE B AR 5, B Db KR R A E X
HIHIRRTERREE M =4 ~ 8.5 [AIFF I B RIF IR
%, BAGI B B ARIPE, XRHAER K

E€WE: HEXELEMPTIRRET (973 7HR1) (2008CB425802) FMIEZK HARB R4 (50478085) BRAHEH).



%R 32 %

120 OB
4 - - 8- - HE
- - - - - P
31--n__3“5- - - k- -
ek M 4
iy I - m- - g
S b--u. ":Ehin}{-ﬁ - = 3 - hERH
. T TraltB K
L L\?&a"}i
| oo e X
n, “aE
T. o
p. bx\r.x
0 1 S L
4 5 6 7 8 9

Bl MAfNM) GXiEHEHE
Fig. 1 Relationship between fractal M and N( M)
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Tab. 1 Earthquake fractal dimensions of China mainland
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Fig. 4 Sketch of the sand-pile model experiment
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Study on the Relationship between Active Faults
and Seismicity Based on the SOC Theory

GAO Zhao-ning"*, YAO Ling-kan’, YANG Qing-hua’, QI Ying’
(1. School of Mining and Safety Anhui University of Science & Technology, huainan 232001, Anhui, China)
(2. Civil Engineering College of Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract

By analyzing the earthquake activities in the tectonic regions of the Chinese mainland, Qinghai Tibet plat-
eau, Xinjiang, north China, and northeast China, it was demonstrated that the regional earthquake is a kind of
SOC phenomena. The fractal characteristics and trans-scale features of fractal structural of faults in Chinese ma-
inland and tectonic regions were researched comprehensively with the macroscopic grid method in fractal theory.
According to the experiments result of sand pile model with fractal features and the fracture mechanics, it was
suggested that the SOC phenomena of earthquake is associated with the SOC dynamic process of fractal geometry
faults. There is a positive correlation between the fractal dimension of faults and earthquake. The causal relation
between faults fractal and earthquake fractal was clarified. Base on the preceding conclusions, a hypothesis was
proposed that the system output energy fractal is based on the fractal structure of system. Further analysis was
carried on with existing observation data. Finally, based on this hypothesis, and also the fact that the region
faults distribution can be determined by aerial and satellite shot, ground survey and geologic exploration, it was
proposed that the probability distribution of regional earthquake can be estimate with the positive correlation of
the fractal dimension between faults and earthquake. The results can be helpful for earthquake prediction.

Key words; faults; characteristic earthquake; fractal; sand pile model; SOC



