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Abstract: The load/unload response ratio (LURR) aims to identify a physical parameter, which
reflects the damaging process in the seismogenic zone, and to use this parameter to predict an
earthquake. In the seismically quiet period, the LURR value fluctuates around 1. Nevertheless,
when the rock is close to failure or just before a strong earthquake, the value rises significantly,
and it is much larger than 1. The LURR probably decreases sharply and quickly before the main
shock. Therefore, the anomalous increase in the LURR time series covering a time interval of
months to years may be efficiently used in earthquake prediction. In the present study, the spatio
—temporal evolution of LURR is analyzed before moderate earthquakes from 1990 to 1999. Based
on the LURR theory, the seismogenic integral is deduced, which is applied to predict the earth-
quakes during the studies interval. The results show that high Y values are observed with an el-

liptical or circular spatial distribution around the epicenter before the main earthquake. In addi-
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tion, earthquakes usually occurred during periods of abnormally high fluctuations. In retrospec-

tive historical earthquake studies, the future earthquakes are usually located in the abnormal

zones or at the edge abnormal areas. However, there is a significant difference in terms of the

starting time, and the amplitude and area of abnormity are different because of the different mag-

nitude and seismogenic zone. An obvious anomaly, with a probability of approximately 78.8%, is

observed within 200 km from the epicenter before moderately strong events. In addition, com-

pared with the theoretical time, the statistical time from the peak to the earthquake is shorter,

which may indicate that the tectonic activities in Xinjiang are intensive, the pregnant period is

short, and the rate of the shear strain is large.
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Fig.1 The constitutive curve of rock material
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Fig.2 Spatial distribution of Ms==5 earthquakes
during 1990—1999 in Xinjiang
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Fig.3 The evolution of LURR abnormal region
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Fig.4 The time sequence curve of earthquake integral
before Cele Ms5.1 earthquake

(2) 1993 4F 1994 4EWE A1 6.2.5.8 S RE
19934E 12 H 1 HWH 6.2 9% .1994 4 1 A 12

LM

i3

J



%38 % 1

SEL /T L 252 . 0 30 3 T S0 28 LB 2 S A G 4 5 e 69

H WA 5.8 9 i A 2B 75 8 Wl JR R W 24007, B 5 2%
Ry e A BEE T A . 22 RR B0 Tep (H B ) T 26
B 5) I~ ,1989 4F 10 A & 1991 4F 11 A ZEM
g3 Tep— H A FIEL T s A, Z )5 T {HIE 3
FTE. 1993 4F 7 ] B Ak AR, PR R R Ak B b & AR
W AHXURE . WEE B & R Rl ) Bl 5 AN L dm /N T
FHREGTE A GE Tt A B R R A R SRR (M =
5) 1 PR EOC ZR S 3T B R H T X
SRR 2 5% JE 3 e, B U0 0, AR SR K

~3 T ‘ T T T 7
£ 19934F12J11H « 199441112 H B 416. 2, 5.8
22 6
g =
R *%Q
= S
S 1 2k
i W

0 L ! L . 4

1990 1991 1992 1993 1994 1995

1] /4

B5 ZmHREWNEERS>HASBLA

Fig.5 The time sequence curve of earthquake integral

before the two earthquakes in Kashgar
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Fig.6 The time sequence curve of earthquake integral

before Jiashi earthquake swarm
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