5 ( 317 ) No. 5 (Serial No. 317)
2005 5 Recent D evelopments inWorld Seisnology M ay 2005
*
1), 2),3) 2)
1) , , 100080
2) , , 100036
3) , , 100084
; . 2004
M, =5 17 15 2003
( 1
), (LURR)
LURR ; )
(LURR); ;
P315 75 A
1
(LURR)
2004
, [8] , 1
, , 6 800 2003
) LURR 2004 1 1 2004
) 11 16
) ) ) 2003 LURR
, , (2004 ) 282-285 ¥ (
2003 )
(LURR) ™ 7! 2004 M, >
50 33 16
(LURR) )
17 2 , 15 ,
88% 2005 (2005 4 16
. 2005-04-18 ) M 25 6



99
2002. 10. 1-2003. 9. 30, R=200, 0. 0-4. 0, 0.5/0. 5
65 T T T T : ' 1
50
45 R ———
40 B
30 e
25
20f
15 ; H H H H
70 80 90 100 110 120 150
1 2004
o 5 o 5
LURR "
, 20 150
£
§ 100
= 50 I 1]
L
0 ===
, (LURR) 0 100000 200000 300000 400000 500000
0. 0003 T4
09 e
#0.00024 4e07 KA t l
R ‘ 0 , L4 o | Ll I |
0. 00014 100000 200000 300000 400000
2 KSRy ————
0 T
0 100000 200000 300000 400000 500000
60
& 40
: 3
204
1
0 —_— T T
0 100000 200000 300000 400000 500000
2005
21 i
I 1605
1 \i:ﬂ‘:
g2
P Mora 0 T T T T T T T
0 100000 200000 300000 400000 500000
Solid Latlice Model
( S_M) , 2 M L URR
[9 11]
) 2 22
LURR ,
9
PGEOPH ' P Mora ,
“
, : ( )
LURR 1 ,
, LURR LURR [12 15]
- h t ng h

A%



100

2005

©

120,205 =0),

1 05m

LURR 3

100+
801
601
404
204
04

3000
2500
2000
1500

1000 4
5004

0

6. 00E+013
5. 00E+013
4. 00E+013
¢ 3. 00E+013
2. 00E+013
1. 00E+013
0. 00E+000

P/t LGA2

5051 A=200 kg
Al AN -

P1

P2
s
0 2000 4000 60008000 10000120001400016000

AEFM/s(s™!) LGA2

0 2000 4000 6000 8000 10000120001400016000

t/s
0 2000 4000 6000 8000 1000012000 1400016000

2.8 1 YRGB BRI LGA2
2.4
2.0
1.6
d 1.2 A
0.8 AW s )
0.4 TR
/s
4000 6000 8000 10000 12000 14000 16000
3
a LGA2 - N o’
LGA2 ;G
LGA2
;d LURR
23

LURR

LURR

LURR

4 LURR

LURR

[16, 17]

LURR

[20, 21]

(2004 CB418406)

LURR
[18] [1'9]
004D KA 50740
SCE-2-02)
( ,
cn; : zhanghh@ Irm.

(N SFC19732060)

(305016)

" ( NF105-

. yin@ Imm. imech ac
imech ac cn)



101

(1]
[2]
(3]

[4]

(5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

, 1987, 3(1): 17

, . . D , 1991, 5 512-518
WnH KcsHuy, Hosbili Mogxop, k MporHory 3evirnerpsiceHnin, MPAPOOA A New Approach o Earthquake
Prediction PRERODA, 1993(1): 21-27 ( In Russian)
Yin Xiang-Chu, Yin Can and Chen Xue-Zhong The Precursr of Instability for Nonlinear Systam and ItsAp-
plication o Earthquake Prediction-the Load-Unload Regponse Ratio Theory In: Non-linear Dynamics and
Predictability of Geophysical Phenamena (eds, W. | Nanan, Gabrelov, AM and TurcotteD L). AQJ Ge
ophysical Monogrgph, 1994, 83: 55-60
Yin Xiang-chu, Chen Xue-zhong, Song Zhi-ping, et al A Nev Apprach o Earthquake Prediction-The
Load/Unload Regonse Ratio (LURR) Theory Pure and Appl Geophys, 1995, 145(3/4): 701-715
Yin Xiang-chu, Wang Yu-cang, Pang Ke-yin, et al Development of aNev Approach © Earthquake Predic-
tion™ Load/unload Regponse Ratio (LURR) Theory PureAppl Geophys 2000, 157: 2 365-2 383
Yin X C, PMora, PengK Y, etal Load-unload Regponse Ratio and A cceleratingM anent/ Energy Release,
Critical Region Scaling and Earthquake Prediction Pure Appl Geophys 2002, 159: 2 511-2 524
g , (2004 ). : , 2003,
282-285
Mora P, YWang, C Yin, etal Smulation of Load-unload Regponse Ratio and Critical Sensitivity in theL at-
tice, SolidModel, Pure Appl Geophys 2002, 159: 2 525-2 536
W ang Yucang, PeterMora, Can Yin and David Place Statistical Testesof Load-U nlopde Response Ratio Sig-
nals by lattice SolidModel: mplication © Tidal Triggering and Earthquake Prediction Pure Appl Geophys,
2004, 161: 1 829-1 839
Wang Yucang, Yin Xiangchu, Ke Fu-jiu, et al Numerical Smulation of Rock Failure and Earthquake
Process on M eosoopic Scale Pure Appl Geophys, 2000, 157: 1 905-1 928
Yin Xiang-chu, Yu Huai-zhong, Victor Kukshenko, et al Accelerating Energy Release (AER) and State
V ector Ewvolution as Precursors o Failure of Rock Soecimens PureAppl Geophys, 2004, 161: 2 405-2 416
B C KykoeHko, Kcan-Uy WH, BIVNSHWE CNABbIX MEXAHUUECKUX BO3OEACTBUW
HAMOBEOEHVE OYATA PASPYWWEHNA W3BECTUA AKAOEMUUN HAYK CEPNA ®N3NYECKASA,
Tom 67, Na 6 ¢ 877-881( : , 2005(3): 20-23

, , . (LURR) . , 2003, 19(1): 58-
66
, 2004, 23(21): 3 621-3 628
WeiYJ, M F Xia, FJKe, etal Ewlution Induced Catastrophe and Its Predictability Pure Appl Geo-
phys 2000, 157: 1 945-1 957
XiaM F, Y JWei, FJKe, etal Critical Sensitivity and Trans-Scale Fluctuations in Catastrophic Rupture
Pure Appl Geophys 2002, 159: 2 491-2 510

, . . , 1995, 11(4): 361-367
) , . . , 2004 (24): 25-29

,1995,6(2) : 25-31



102 2005

[21] . . , 2004
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Absdtract  In the present paper the strengths of the Load-Unload Regponse Ratio Model
(LURR) has been elucidated briefly as below: The reaults of earthquake prediction practice are
quitewell For exanple, there were 17 earthquakes with magnitude M| = 5 occurred in regions
where the observed data are good enough o calculate LURR Of the 17 earthquakes, 15 events (a
percentage of 88%) fallen into the anomaly LURR regions according to the data in 2003 In
tems of many basic researches, including numerical smulation, laboratory study of rock mechanics
and statistical me>-danage mechanics, put the LURR on a lid <cientific foundation LURR
still has great potential and developing room of goplications, besides prediction for natural earth-
quakes, it could serve as a predictor for reservoir induced earthquakes, mining earthquakes, land-
dlide, catastrophe of other natural even non-natural systans

Key words Load-Unload Regponse Ratio Model (LURR) ; earthquake prediction; resenvoir
induced earthquakes mining earthquakes landslide



