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Abstract

In recent year developments have been made in understanding the complexity

The study of the

criticality of seismic rupture and the self-organized critical hypothesis of seismicity

of earthquake phenomena in the view of nonlinear dynamics.

have provided the study of earthquake prediction with many useful clues which
have, to some extent, been applied to the development of the algorithms of earth-
quake forecasting. At present, earthquake prediction is still one of the most difficult

problems in seismology. It seems that using the theory and methods of nonlinear
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dynamics may be a hopeful approach to the prediction and reduction of seismic ha-

zards Reviewing the recent developments in this field, this paper aims to bridge

the blanks between physics and seismology.

Key words nonlinear dynamics, crititcality, SOC, earthquake prediction
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R RINHAOEINEEERNN — B EE
EW, BRFTRANEARNENEE R, ¥
EEBEN—HEREIERE, ER—TREE
RUHEER, REN—BRHEANEEER
R B H PO AN BREE

B NGym,s), BI (0 —s,2) WERAE
HRTmmEREO R

PR¥L L(2,m,s) BARMEHEENHEN
KBS, W RRN

L(t,m,s) = N(t,m,t — t,)

— N myt — ) - (¢ — )/ (& — 1),
B o =1 —5, 1, BHEBRORBNIE,X
MRBREN BRSO RIATLES;

BB Z(tom, M o) BHR (1 —s,0) B
BNBREAT m, NT M, (HIERHZ A £
HEH—A R

R b, myM s, My, e) B (2 —s,0) It
BNBREmS M ZHBNEREE e RNEE
RIRBRRE, MREX e RZAXKET—
w’ M, £UL LR, BRAEHREXRME
AR RAYICEL. ?%T:EEEJXP_‘I/\@%U&—*/HE
AﬁJZt/\EE'Iﬁ

= N(z,M(10), 6 ££),

P2 =N(,M(20), 6 ),

P3 = L(z,M(10), 6 %),

P4 = L(:,M(20), 64),

P5 = Z(t,M(10),M, — 0.2, 6 ),

P6 =Z(t,M(20),M, — 0.2, 6 %),

P7 = 4(z+, M, —2.0, M,—0.2,

M,— 4.0, 14%),
R M, =8, M(10) RREHE 10 £% 4
—RHHENRE, M(20) RREHE 20 &£
RE—ROHBBENRE., XL RBFELERN
AR

gl ={P1,P2},

g2 = {P3, P4},

g3 = {P5,P6},

g4 ={P7},

14,
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MR HIFEORE BT~ B E,
AN HAREOREHE (MELF—-REH
I FERRBAN M BBEE - EE, 8
PG BT “IE R AR AR R(TIP)” (K
324 time of increased probability of strong
carthquakes), RUHBIELBARIME G # B
PR, XB,HENREEREELREUER.
PEmRE, AXAEEYHR T 198549 A 19
BB 8.1 ZHE,

TR, WEFERYEEE AR EE
= MERZNAREER, XATTG? mRRGT
WS, BH R E B

EHEIIRT , BEY: (robustness) FR
B— 1 EENEE, EdXuBENEFES
B, BEARBRBUENT, BR1UESH—
ERENER, MRMONERBTREHLE
A2, EEABAKIN, BERE—HR
—ANEENBEZNE, F—BRRRAZEREE
ABE—RXHEMUXERR., FAANBLEAR
Kz RANTUMEERS A5 B ENELEMS
B, REE KB BEGRT T, TR
BIRHENER, ZNAREER L nE
., BRAER+LHE., oRENEEXHE
BERE, WEONRHBREREREE—
FHOE R, B RITTEIBD S “ R R "
JE X —BRREGRIRE M8 BB, BR

2 2 DA X R B (R BRE) A REB A,

REF—NEBENNEE, DREBFARE
Bk IR 5 OB A0S, BBATRIME
BAREREBARRBERD LM SR
BT, X BB R BN BOR B IR
TR FROEE, MaRHBREEARER
RS, BARNEFTERGEE LR GBI K
BHHERKROARZ, XM EER Gt
WA KB NET A, BHAERE . EEN
&, X TR FIR RLRBE LRy ILER , B i A
REHEBER; ERT— M E R
AU R, A2 B A X R Y R WA Bt T RBE
LRHEAR., BROE, REREAUNE
HARGECETERABRNNES, NEH
Y

WM BEREN T RERER
B AR B R AR FR i, DT AR S iR
B H TRRmMIEN S,

441k, HBRATIBENRERD
HR2EFAERN, 1972 4 450 B iR
7.3 HHBEOTUREER LE——REH F L
MEERZE YR TIR TR, BRTRAE
eWEETES T BRERRE, HikET
ABARAL BREENRE, KRN
NEEL BRIHO—FER, BHTFESRER
B — B,

FERIIEFHRRBBRYBHATHERE &
B S,H8 3 HEPTMG V. 1. Keilis-Borok #iE, it
EAFVEZANRZRESE, ERHUBRRBRREEZSH
B W BA .
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Abstract

Models of population dynamics describe competition and interaction among spe-

cies or between species and the environmens. They can be used to describe, predict

and even adjust the growing process and developing trends of species.

They may

also help human beings understand nature, develop natural resources rationally and

protect the environment.

Key words Population dynamical model, Lotka-Volterra system, global asym-

ptotic behavior, mathematical physics
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