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Abstract The Load/Unload Response Ratio (LURR) theory is a new method in earthquake
prediction. LURR is defined as the medium's response to loading divided by the response to
unloading. For the earth medium, the earth tide provides a natrual way to load and unload.
Benioff strain is selected as the response quantity. Through space-time scanning in Chinese
mainland as well as other regions, the abnormal region where an earthquake may occur can be
got. Then we hope the LURR in the abnormal rigon can reflect the preparation process of
earthquake through depicting the damage of seismogenic zone, and then predict earthquake. It's
about thirty years since LURR was put forward. These years many people have done a series
research on LURR, and have got some achievements. In practice of earthquake prediction,

LURR has achieved success to some extent. Many earthquakes occurred in the abnormal zones
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from LURR's space-time scanning. But the result is not as good as we wished, the main reason is

that we don't consider the geophysical condition enough. In this paper, we conbine dimensional

analysis with LURR method, considering the local geophysical condition, for example the shear

strain rate and the average seismic wave energy etc. Using the data of 34 seismic cases which

occured in Chinese mainland since 1970, we obtain two dimensionless quantities 7; and 73 related

with the earthquake magnitude and occurrence time. Through the process of data fitting. the

relationships between m; and magnitude and between 7; and occurrence time have been obtained.

Applying the result to earthquake prediction, we should determine the seismogenic zone according

to LURR's spce-time scanning result at first; then after determining the geophysical parameters

of the specific seismogenic zone, we can get the magnitude and the the occurrence time for the

future earthquake through =, and =; separately.

Keywords

1 5

i

T % e 7 H B 38 CLURRO ™ J2 390 00 b 7% 14
B T7 18 AEAY BN A 0 7 -5 G A8 R R A LU AR E A
TN S EE L X T U ER A B HOA s AT AR B
19 B BB T R AR B I 4 T B AT DL JE B R
JO7 728 A1 DA Wil IO 2 iy 2 5 DX D 28 Y E 9 Ak i
it o 220 ) 5 U5 DA Jo A 400 10 o S e M 7 2 0
FE NN E . & H 20 Hhad 80 4EARHR . =4
T 30 4F , 78 3 Y [H] AR 22 A0 fin 280 288 17 L Al 1
LA AT T AR P BEAL R L S 96 I 5T AN R (E A AL
IS T — Z 50 g LA R W0 9 B
I N S T — R RCR R X SRk
SR A - R3S DO DA c S (EP ¥ SN iU B 3 1811
BORATIA RN G TN F2 248 T A8 52 PR T
o 552 i 1 b R B A R A A AR O S I A PR
Al G B TR R R A SRR (M =5) B
PRVEICG ZR UL 7 T o XN P O 45 SR R B L
DX 11 552 B 2 I T 3z /N T AR A0 23 35 Y i 1) 5
HUX — 45 R D DR R T 5 M XA 3 A2 g R 2L 5T D)
V7728 ARG 3K U W AR A N ) AN U 7R Y e i
52 M Yl JBORA 3E AT OC BT LA R S — S 2
M B S PR A LA 45

T LR 75 K 2 TR R X Ml AR A S e T
A AR HTE R S REOR (1985 A 73 32 B0 2 Ak B e
IS B [ A0 b 45 81 ) 32 B4 L S 8 St 20 A ABE 5 1)
REA 1 T BORT7 3k SRR R L L A DB 2
TR ) B A R TR AR SO RO B AT
TN 20 2D I3 HE A5 45 I T MR T

b 7 TN 2 AR 40 AT X e 7 AL A ) DAL

Load/Unload Response Ratio(LURR), Dimensional analysis, Earthquake prediction

R R 75 e A W) M A EE RIS [ 3 = Rt R M R
LI TAT s ) = R HE L SC AP R S 4 23 A - D A
Wi 137 LU AR 255 B9 735 3 E 1970 4R LR A A 1
R R 34 M RR BERECILFR 1) i 38 fnn o] X A >k
M7= e A ) M B JRE DR ) 2R AT 4

2 w4 At AR

b 7% U 06 25 TR A oM Hb R & A= 0 ] L Hb
IR BE 3% = a5 A M R O ) =B W ARET LS
S LA 23 BIAEE . AR A A 40 434 5 o 0 2 e 5 EL A
ER e iU TR UN = I eb 2 s [ Y e OB =
2.1 TSR SRR & 4 B9

20 47k, FRATT % 22 xf v [/ KB i 47 LURR fY
I S E B s AL S5 SRR R AR AR R X
B AR R AR 7E LURR B 58 X . BT L, AT LA
FR 4 LURR 58 X F00 00 R R 5% 2 A g A i T
L T 0 2 ) 7 B A S A S 8 6 OR [ B
Hiy DXFTBIF 5 3 1R 245 SR 0 A7 b AR FRATTEAE T m o800 3%
e 7 B A1 1 [ 2 1 45 2 A2 B X Rz ) B[R] B,
A4 200 km X R (9 B ) B 18 A4~ H . Scrp
T 52 4800 o ARl o 2B 4 ) 7 b 1Y) YR b 2 SR o B
TR DX 55 35 ORI 7 S5 DX T R e R 1) X I
X AR KA MR HPOR 0 R M IX 5 — 5 5 X R
FE A I 22 30 L AR (30 i A B A Ol 2800 2880 17 LG #h /)
AR K 3K B J5 TS /N o BT A 25 2 % X A
A g A bR L O 3 B E DXC T AR e R Y DX AR A
ZHL X L ER Y B S A A AN AT S LURR 1)
Gl XoF M R R R N A s ) e — 2 R 1
2.2 TGRSR E M EE

b 7% A 8 SE R R S MO R B R i



9 XA A A A ] T 3 R B R R 3045

x1 EAHME
Table 1 The earthquakes used in the paper

Hiy 2t K R i) K de4dO) Ms
FELL 1976-07-28 118.18 39.63 7.8
B AR 1976-09-23 106. 35 40. 08 6.2
kIR A 1977-01-19 95.8 37.1 6.3
S 8 P 1977-07-23 83. 50 42.10 5.4
i 1981-01-24 101.17 31. 00 6.9
U H A 1982-06-16 99. 85 31.83 6.0
P =] 1985-04-18 102. 85 25. 87 6.3
Bt 1985-08-12 95. 88 36. 93 5.3
FHHEI TR 1986-08-26 101.57 37.70 6.4
Py R RN 1988-11-06 99. 72 22. 83 7.6
H g LA 1990-04-26 100. 13 36.12 6.9
Hor 1990-10-20 103. 60 37.12 6.2
T bk 1995-09-26 81.57 41.77 5.1
o ] £ 1996-03-19 76. 63 40.13 6.9
£33k 1996-05-03 109. 68 40.78 6.4
SEdnn 1996-07-17 120. 42 42.07 4.6
i 1998-07-11 110. 63 34. 95 4.6
4 1999-06-01 98.5 29. 00 5.0
Etiib 2001-11-74 90.53 36.93 8.1
HHEN 2002-12-14 97. 33 39. 82 5.9
% 2003-02-24 77.27 39. 62 6.8
LA iy 2003-04-17 96. 57 37.65 6.6
H 35 iy 2004-03-04 100. 97 34.08 4.8
Py 2007-03-13 117.73 26.72 4.7
B ek 2008-01-17 84.27 43. 65 4.7
| 2008-05-12 103. 40 31. 00 8.0

I 8y %% 2008-08-06 93.12 45.10 4.9
T i 24 2008-10-06 90. 30 29. 80 6.6
T VY 2008-11-10 95. 90 37. 60 6.3
e 2009-01-25 80. 9 43. 30 5.0
T ] 2009-02-20 78.70 40. 70 5.2
o ) A 2009-04-22 77. 40 40. 10 5.0
SRk 2009-07-09 101. 10 25. 60 6.0
H I 2009-08-28 95. 80 37.60 6.4
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Fig. 1 The distribution of the average seismic wave energy in Chinese Mainland
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