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JUIRASAHAT B 55 o 10 BRI 2 DX Hb 56 A T BT AR 52 1 R K AR R B R, S 2 o N b R kR
Joi s BT RR U B RR B S MR AN . AT R — AN B2 A B L T R XL TR A £ 5 1 AL
AT 5 RO K A W — R b AR IR [] . b SR G, BRI R SR R, R
O R A I X — 5 A S ) 1 45 SR O [ b AR R W TR D, 2002). X R LT 4R KR I AR
X X3 ) 5 W s W A O 5 0K AR SR AR I R DUIXRE 9 A B S R ATk T O [ 1 4 B A
At T 2RI k.

F 1965 4 Fedotov(1965) 45 25 X SCLAK . I FH b A2 25 XA 5 A >k DX 4l il 732 s 6 1
F A T R T — TR A W S IS FLOR W AR Ak (Mogi, 19795 Bl i i 458, 1982, 1983;
Nishenko, 1985; BH/EH ®=4E, 1989; Wyss, Wiemer, 1999 B, FIEERE T THERGK
JE D HCEM, X4, 1987) MRk N 1 M, (H(EMH5SF, 1994, iR ML P E CH
(EJ5E, 1999a) , iR IE s 7 A fH (EXE S5, 1999b) 4 — R 5148 b5 FI Wi B Bt =%, JEH
T it 55 r 40 0 e 4 7 AR

FRRERUAN AN C1991) | FHRERL A (1994) B2 1y 1 i 28 28 v 7 bU 3RO, LA 58 b IXC 1% o 280
A R E Y AR ok 2 T b AR A AL AR L 1 Y (A RE NS A — 8 AR e R R AR KA R
2 SRR R, PR AT BB X b AR E AT WO, 1M Keilis-Borok 8842 i) M8 53k, i F 7 4~ R0k
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2] 8 G LA b K2 Hi 0 45 Fh A= 0 2l . DL 4R a8 R G K B (] (Keilis-Borok , Kossobok-
ov, 1990; Ma, Vere-Jones, 1997). FiJE il [a] 18 #7 7% (Keilis-Borok et al, 2004) | &3z i 8
A BR B 221 1 3 5 S M AR AR, AT A E R kA B AT REE.

Lomnitz(1985) 43 #7 1 % F1| Fl 58 P4 Bf 4 X 5 5% (M=) (958 0 B 55 )5 25 i ) s 34
0] Z [ fY OG22, T BE o S 40 R X 3, B T AN M R S S R 1 2 b L A
AR B, BET . Lomnitz(1993, 1994, 1996a) $2 H T Hu 7 % o K 4 % 1% (moment ratio
imaging, A MRD. 38 THE AR fEIL A 5% B LR A . 700 78 AL 2575 SR H A ML X K
AT R AR L 2 AE AR AL . B 9 R 5 R R R A BT R N OE R

AR I MRI B 2, L1966 AEDIRHE A AR 7.0 9 LL E R A W58 H ir b 72
IASTR] £ B T 4R0E & P I A A S 20 B ORER T 2 (E Y I 23 28 AL RRAE.
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17— M AN BB B A5 31 3 P A~ 12 A9 DU S 45 38 o U0 S5 A 1 O 12 a2 T M, o S5 3 AR e 4 1y
P, A A 2 T AR — A . 23X 398 A B B B R /N i (] 4 i O
I
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531

G N AR N R . X H, Moo 1R H 583 5 09 B[R] [ Y . % IX 4
W RTUR R MR AR A B B SRR AR O R (2O 13 B A s R B 2.0 B 2 AR 5k B
R P, 9 R L Y B B R R AR X AR H YR D T A kR B R
O 2 e AR AL tE R K PRI 9 A (ELAE AN [) b DX Bt ok [ 366 A, o) L A% 1) ol 7 S
HhFEJE FE % (moment ratio imaging, faj#K MRID) (Lomnitz, 1994).

1.2 MEBEEREFRE
AR SCAE N MR 343 3 47 o [ 5
R H A 25 IXRFAIE IR, 32 22 o] 22— S
e af E Jy B CD PRy I o0 Lom-
nitz(1985) 23 #1 T & Al # X 1822 4E DA
KAGTG LA 8 I 7 UL b b 5= 1Y ik
SIS (] S H 5 R B | R Ty ) 22 1]
952 (I 1) RIVRE K B 23 Bl 4 I 1]
RS IR B . A IA N TR I X Y
t{HI 20 AE UGG OE. HZ&, W1
WA LLE H . Lomnitz(1994) B 55 4% I
M 5= 22 (6] A A0 DG ZR N R LA B 7 1)
NBEMERY. X TERR R X 2 AR 7
B 7R, PR Sk 3K i X (1) b 7% 0 284 Ty o
ST GBI 1), [ RS LAHE DX s
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R ) B SR o 8 Ry My — 2 i IR 2 iy 4 I [8] 70 3t 752 52 A ] 30 Ot b R R 5 4 e Dl I
ZPTRIISIE]. R 2 G R B e SR 2 R A7 A — E I U 6 AR A SR o vl o -
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MR BEZEA /()

Bl 2 S P AR Y BE A R B
K (5] B Lomnitz, 1996b)

FRAR o (o B B 250 0° ~ 3°38 Bl N (1357 R BA

WX, RO E BRI 70% B

1/365 3°~55E M (25 A KO A AL R HH s 5°~

8 FEl A (45 RHR B XD L TE B RR
Hil 3020, BTG 1/156

8

B 75 YRR A (G-R) 36 & X (R IE 3¢
2004; Schorlemmer, Wiemer, 2004) i} &
a2 A Ty, MRS 2 A F R E L
JAE Ty A ARG EE o, T
G5 R
=Ty Xa 4
BRI RHRM W o, K555 MRI
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W E R E K AW Ty 5F ] o ZEHE
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12 A 31 HAER 7.0 G LA bR A AR 4 WU RR 19 2 R BE S . A BRSO M R B
AR DL ZE AR IR OG AR SR AR R A RRAE . AR T SR P ER R AL . I A ) FEAL
1 75 T 25 T i PR A BT R T R RE 2 T SN 2 .

HJE . TR T7 S8 70 . AP ] A4 25 DX BEAS 70 B0 Ml 52 0 A9 05 - 5 M 7= B 19 15 4
WP A K — 2, AR XE H AR 75 AE 1215 6 09 B R P il T — > 28 BO TR M Sk A RE R A7 7.
i 8°YE [ AR A Bk H R A B R 2R, R d & T KR 7 RRRAE 5. 0~6.9 Z[H]
14 3052 B PO 7 56 U A7 ARSCAT 1900 45 1 H 1 H-—2004 4F 12 H 31 H H [E KEES. 0
LA b= H S A B 52 9B, o3 A AR &P #7242 s I 2 A AR, AT ) A [] 7
P RER BT .
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D) XS A 2R AR (2003) 30 23 1 4 [ A M R X, 25 6 (e BB A1) ) o 2 ik 55
1988, 1990; BRALIESE, 2002a, b) LR 7. 0 UL EHIAZ A2 P A B A SCEE I T4k .
VUt VAR A BT 4 AN XAE A B SE G B ARl IX.
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3) 0 R 5 B R Pk . TR [A] I

& My EM. TR TR s Iqu iﬂ%ﬁmﬁﬁﬁg%‘&ﬁ\ iﬂilﬁ‘]*ﬁ&*%
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M
Richter, 1944, 1954; F@EfEyE, 1987),

A BRI 225 3 T P /0 e 9 A0 K i A
PO R (G- RO KR (HEEBR O AEE R A Sk R, XA LR W25 R 4l
(AN SE B R (BRI 4245, 20025 PREGIEAE, 20035 £ RAF, 2004). ASCHEE T4 G-R KA
Hh AR A 5K 49 000, B E A5 I B IC R e R T IR M. [ 3 45 TR Tr ks i AL R
7E G-R R . AER/MEFESR M, B . R OEE 500 ~ 150 9 — 418U 1 2520 ~
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#1 HEFRERGEE

G5 i X Hh 7% 2 B oA en/ (O Ag/ ) B W /km ORI
1 L & 1966-03-22 37.5 115.1 7.2 9 kA% (1988)
2 4 it 1969-07-18 38.2 119.4 7.4 35 kAL (1988)
3 Ll i 1970-01-05 24. 1 102. 6 7.7 13 TR AE IR (1988)
4 i) ar 1973-02-06 31.5 100. 4 7.7 17 Tk HE K (1988)
5 ] K 1974-05-11 28.2 104. 1 7.1 10 BREEHE(1988)
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F 3 BB TE P [ S N A

b
R
1° 2° 3° 4° 5° 6° 7°
5.0~5.3 1. 00 0 0 0 0 0 0
5.4~5.8 0.854 0.146 0 0 0 0 0
5.9~6.4 0.72 0.118 0.162 0 0 0 0
6.5~6.8 0.78 0.06 0. 100 0.05 0.01 0 0
=6.5 0. 647 0.163 0.02 0. 036 0. 043 0.041 0. 049

3.2 ZEREE
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S Jo B3 R A RS R T RIS, EAEARSRER R X, A {EAS R B AR R AR HAR MR K
A R BT XIS A S IH R R I A ERBUNRAY. 1= R e B e X
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ISRy L. 4 BATIBIK 9 (AFGE
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e AN PR U NGNS (NS SN k5 S ]
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3.3 EBREEIE 7 ESIE
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M DX 90 AL A Xof U AP P P I s 28 B O . T L, NI 4 R R T LU 1) i i 3t 7R S R
XA 7 (ELRY A AR ARAE . FRRT 2 AW . AE 7 BEVE N Z TR AR O & #52) 2 K%
MO IX A 9 (E . i AR FE i X 9 B S AR AR

KIS g5 1 1973 4F 2 A 6 H Ui e 3t 52 w7 b X S LA LAY 2 (78 fk. AL o
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XA 2 (EA R TR, R 1963 4F 4 H 19 fEm i IXPYALER AR T —3K 7. 0 G
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B4 Wy 1976 4 7 A 28 HE LM EZEF
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TEME MR A )5 - IR 6g baT LAWY A i R 1L b DX 90 fF 5. 3k A 5o {10 e 2
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FEAIK.

MBIEFE 25 5 -t AT L B R R L O (7 ) — A o DX i) 22 A B R AL 3 i A A 4
fiEs 540 B 2t e o8 4 — B BIAE JA BB A & AR R MR TR X {2 1

http://www.dizhenxb.org.cn



E ' 28 &

114°E 116° 118 120° 122°
5. 0——7 J \ 144N
E/_
:Ll b :’
L 42

H40°

() (h)

6 1976 4£ 7 A 28 H M LRI G R RJFE 7R =B s, o 0.1, BEEHS. 0
Pl rp A R L R A v i o O B A AR ] e i) BE PN A A ) 7 9 LA B i
() 19421946 4F; (b) 19471951 4F; (¢) 19521956 45 (d) 19571961 4F; (e) 19621966 4F 5
(F) 19671971 4 () 19721976 45 (h) 1977 1981 4¢
SEIE s 2B DR M R A B P MR A X R T DX R B R B ) Y R
PO 2. 7ERE & RANH|— @ R FEEENE . XA bR R L 0 (B, Wik 3] 7B HOK . 72
b DX R AR R R I i o el T B R, B ) 37 EER A R A, (A M R L 9 (AR
BRI I B A BT O 8RB T ROk A 08 . Rl SR/ RE Bl 1T DA L. P, fEiX

http://www.dizhenxb.org.cn



53 BOHT A AR AR LU IR B B S S L 1 537

FPAEIE T . RE bR A b 2 (E 40/, & R A KGR,
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DEVELOPMENT AND APPLICATION OF THE
MOMENT-RATIO IMAGING ALGORITHM

Huang Jianping"» Ma Li”  Zhang Chaojun"”

1) Institute of Earthquake Sciences, China Earthquake Administration, Beijing. 100036, China
2) Graduate University of Chinese Academy of Sciences, Beijing, 100049, China

Abstract: In the Moment-ratio Imaging algorithm, which is based on the theory of healing
of a wound, the energy of each strong earthquake is distributed around the epicenter ac-
cording to certain rules, and the features of the Moment-ratio value % are analyzed as the
space and time change, so that the relationships between the Moment-ration value % and
strong earthquakes can be found. In the present paper, regions divided, hypocenter depths
and events completed magnitude analyses were carried out in the Chinese catalogue. By ap-
plying the Moment-ratio Imaging algorithm in which the parameters are adjusted, the
processes of anomaly evolution which correspond to the epicenter and the surrounding val-
ue % before earthquakes of M—=7. 0 since 1966 in different areas of China were analyzed. It
was found that the range area and imminent time of a coming earthquake could be con-
firmed quantitatively by analyzing the abnormal temporal and spatial variation of the value
%. The results showed that the temporal and spatial variation of the value % could quanti-
tatively reflect the temporal and spatial factors of a coming strong earthquake as well as

the rule of medium rupture.

Key words: moment-ratio imaging algorithm; healing; quantitative analysis; China strong

earthquakes
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