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ON A POSSIBLE IMPORTANT GENESIS
OF EARTHQUAKE SEQUENCE*

Zhang Zhiand Wu Kaitong
(Center for Analysis and Prediction, State Sessmological Bureau)

Abstract

Based on the Asperity model and the Barrier model, another
heterogeneous model—Obstacle model is proposed in this paper, The
research of numerical modelling is taken for this model, The results
show that on the fault plane where there are obstacles, the rupture
expansion 1is related to the spreading speed of rupture, the area of
initial rupture, crack types and the medium of the fault which
contains obstacle, It also verifies that the rupture can eross or detour
higher strength or/and bigger size obstacles, and then makes obstacle
fracture again after a period of stress accumulation process under the
condition of confining stress, Besides, it also proves the experiment
results of imitated obstacle under uniaxial compression which we
took before.

The possible genesis of the Haicheng and Xingtai earthquake
sequences are explained, and some reasonahbhle consequences are made
through the research of the properties and effect on obstacle in

earthquake source area,

Proposition of Obstacle Model

In order to research the heterogeneous properties on the earthquake
fault plane and inquire into earthquake genesis, seismologists proposed
different source models, for example, Asperity model and Barrier
modeltl) which are noticeable in literature recently. Using these two
model for reference, we inquire into a possible genesis of some types
of earthquake sequences through researching heterogeneity of earth

medium. It is important to judge the type of earthquake sequences for
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f.Recognizing tendencies of aftershocks,

2 Earthquake decision making functions

a . Providing optimal earthquake decision making before a main shocky

b-Providing optimal earthquake countermeasures just after a main
shock under lacking prediction,

System constructions may be divided into two groups:

1,Earthquake recognition and prediction model group

a . Earthquake probability model set (CEP);

b.Geological recognition model set for standard earthquake modes

(GR)s

c.Standard precursory model set for different areas and earthquake

modes (SP )

d,Foreshock statistical model set for standard earthquake modes

(FPM))

e.Earthquake recognition and prediction model set (ER )

f.Fore—main shock recognition and prediction model set (FM);

g Aftershock recognition and prediction model set (AR );

2,Earthquake decision making model group

a.Optimal earthquake countermeasure set for standard earthquake

.modes (OE ) '

b.Optimal earthquake decision making model set CED ),

Historical earthquake data are clustered into several types according
to the characteristics of geological conditions, seismicities, precursors
of earthquakes, these data are called standard data of wvarious
earthquake modes and the earthquake modes are called standard earthqua-
ke modes in this paper, Comparing current earthquake data with
“standard” earthquake data, the earthquake risks might be recognized,

The probability models, fuzzy mathematical models and mathematical
models of grey system theory are applyed to solve the undeterminacy and
incompletion of informations of system,.Selection of recognition items is
refined from the earthquakes in Yunnan province,

The functions of model system might be more excellent than that of

individual models or the sum of functions of every models,



HioB Fa2M i A 4 Vol,10,No.2
198846 § NORTHWESTERN SEISMOLOGICAL JOURNAL June,1988

it R Y — R RE N EENE "

® 8 RFE
(BRBEH) TP S)

] B

AKX Asperity# XAeBarrieri@ X9 Rkat b, RET G- M K H 4
BRI AR X, AHERXEFTREBZMNIT L. SRPEET K
ARG L8R TRMESEGEHERCO—I, TAALSAR
O ER L, AROPFREMEGHGRA, BRARLERNH KD, HLd
RYARABREANEHESN R Xk, AABERGHALT, HETHRAARLH
RUEBARSIARRABXGRERK, 2RO IRRLES, BRES
K & 805,

AXBENEREFPRAKGUAFRHAGFL, BETHERFLTEAA
MERIG A EROTRER, FH—2RALSZNER,

SR FMMERSMEES TN RE.



