
Tap chi cAc KHOA H vd rMtoAr

DU CHAT TU DA1H MUC DQNG pAr p$xc NAN4 A

NGO THI LU

R(1"1, 91, ),2,<P2) < DD(MM)& 
')&ABS(T2-T1) < TP(MM)

trong d6, MM = max{M1,M2}' f, q - c6c toa d0

ch{n tAm dong ddt, M - magnitut dong ddt, T - thdi

gian ndy sinh dong ddt

Chc gi6 tri bdng so cfra c6c ranh gi6i cira sci

khOng gian DD(MM) vd thdi gian TP(MM) trong

bidu thric logic (1) doi v6i phuong ph6p "cua sti"

t6Lch tidn chdn vd du chdn dd duoc th{o luan trong

[1-7. 1 1- 13 ].

Him R r.1. o1 . ).2. C) trong biOu thfc (1) li
iiroing cich gita chAn tam (km) cua cAc cAp d0ng

ddt r2"1, r,r1) r'd (i'2, <P2).

M6i nh6m dong ddt licn hQ lan nhau boi bidu

th(lc ( I ) vd drrgc t6ch ra b&i thuat to6n dd nghi, bao

gdm kich d6ng chinh (dong ddt trong thinh phdn

cua nh6m v6i magnitut ldn nhdt, clc tidn chAn vi
du chdn cria n6 (dong ddt trong thdnh phAn cua

nh6m xudt hien tru6c kich dOng chinh) vd du chdn

(dong ddt trong thdnh phAn cia nh6m xuAt hien sau

kich dOng chinh).

V6i c6ch girii thich vd thinh phdn cua nh6m

nhu vay, kh6i niem vd c6c tidn chdn vd du chdn tro

nOn 16 ring vd don gidn hon.

Khi 6p dung thuat to6n tirch tidn chdn vd du

chdn, c6c tAc giri trong [4] dd chon c6c ranh gi6i

cria stj DD(MM) vd TP(MM) trong su phu hqrp v6i

c6c tii ligu vd dOng ddt trong c6c nien san dong ddt

vi trong c6c danh muc dOng ddt 6 Lien X0 [8' 9]

tren cd sd phan tich hang loat ranh gioi ctia sO

khOng gian thdi gian cia nhidu tdc gid kh6c nhau

t1 1-131. Trong cOng trinh nay, vdn d€ vd phAn chia

c6c crla sti khong gian DD(MM) vi thdi gian

TP(MM) dudc xem x6t tuong tu tren co so danh

muc d0ng ddt D0ng Nam A.

Ap DUNG THUAT Tonrr{ TACH TIfiN cnArlr vA

MQt trong nhfing nhiOm vu quan trong trong

nghi€n ciru dia chdn ld x6c dinh co cau ben trong

cua chinh qu6 trinh dia chdn, kh0ng phu thuOc vdo

c6c tii liOu kh6c nhu kidn tao, dia chdt.'. Do do,

h tap hop c6c tran dong

ti€n chAn, du chan duoc

vd ti€n chAn vd du chdn

mic du dd c6 r{t nhidu

cOng trinh tiOn hinh theo hrrdng ndy.

C6c phuong ph6p tAch tidn chdn vi du chdn, dd

dugc thio luAn trong nhidu cOng trinh [1-7.9-13]

Trong sO c6c phuong phAp ndr. phu'-ng phap cua

sci khong gran, thoi gian r,phuong phip cua s0

dugc nhidu uc gii chu i nhen manh.

Phdn l6n c6c phuong ph6p tach tidn chArr vi du

chdn truoc day 1p dung cho c6c Fan dOng dAt voi

magnitut lon, vi vay kdt qui con phu thu6c vio
mric dai di€n cria danh muc dong ddt. Dd ktr6c

phuc han ch€ nAy, ch(rng tOi 6p dung phuong ph6p

"cua sti" [4] dd t6ch tidn chdn vd du chdn tu danh

muc dOng ddt dOi vdi khu vuc DOng Nam A'

Phuong ph6p "cua scj" duoc xem nhu mOt trong

cic phuong ph6p c6 hi0u qu6 trong khi phan tich

c6c danh muc dOng d{t;b'itn chdt cria phuong ph6p

ld lua chgn tiOu chudn phu thuOc cita mOt cap dOng

ddt vio mOt nh6m tidn chdn, drr chdn. Theo c6ch

tidp cAn ndy, hai trfln dOng ddt thuoc veo mOt

nh6m dQng d{t c6 lien quan idn nhau, n€u khoang

cAch gifia c6c chan tAm ciia chirng vd ddng thoi cri

hi0u girla c6c thdi didm ndy sinh chtng khOng vuot

qu6 c6c gioi han x6c dinh trong su phu thu0c vdo

magnitut ciia dong ddt manh nhdt trong ch0ng.

Didu kiOn liOn quan cria hai ffan dong dat (l'l' 9l'
Ml, Tl) vd (1.2, 92, M2, T2) duoc bidu di6n boi

bidu thfc :
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Chtn-e rdi di t6ch c6c nh6m tidn chAn vd du
chan n-r danh muc d0ng det thOng nhdt ctdi voi khu
ruc Dong \am A (DIvDDTN-DNA). Danh muc
dgn-e dat nil dd ducc tic gii thanh lap tren co so
phan tich hang loat rii li€u dia chAn, thu nhAn duoc
nr c6c thong bio crja c6c td ch0c dia chdn quOc td
r-i khu vu- c, sau khi chihh lj, vd thiing nhdt tdt cri
cic sO li€u da c6 [101.

Thuar toen 6ch tidn chdn vd du chdn n6i tren
duc dru. c hiQn tr€n ngOn ngf Turbo-pascal version
6.0 tchuong rinh "Aftershock-2"). Nhi€m vu quan
trong khi ip dung phuong phdp "cira scj', la x6c
drnh ranh gioi ctia sti kh0ng gian thdi gian phi hqp
r'6i c5c tii liOu dia chdn cria khu vuc xem x6t. Dd
lnm di€u d6, ddu riOn chtng t6i sri dung cdc ranh
gioi ctia s<i khong gian DD(MM) vd thoi gian
TR\{M) theo tiOu chudn duo. c dd nghi trong [4] dd
tich cic nh6m tidn chdn vA du chdn ru DMDDTN-
DliA (b<ing 1), bao gdm 6.315 dOng ddt vdr su
phan bo theo magnitut nhu sau :

PhAn bei ctia c6c nh6m niy theo kich thu6c
nh6m, nghia ld theo sd luong Ne d6ng ddt chira
trong chfng (bao gdm cri c6c kich dOng chinh ) :

Magnitut

M.>7
6<Ms<7
5<Ms<6
4<M5<5

Ms< 4

56'luong
cdc kich ddng chinh

7

39
139

485
25

Magnitut

Ms>7
6<Ms<7
5<Ms<6
4<Ms<5

Ms< 4

Kich thuoc nh6m

Ne<5
5<Ne<10

l0<Ne<20
20<Ne<30
30<Ne<40
40<Ne<50
50<Ne<60
60<Ne<70
70<Ne<80

Ne= 115

Bdng J . C6c gi5 tr! ranh gi6i c&a sd
DD(MM) vA Tp(MM)

56'lrong cdc nh6m

615

42
t4
l0

A

4

2

I

2

I

Nhu vay, sau khi loai trri kh6i danh muc dong
ddt t{t ca c6c tidn chan vd cic du chdn, trong danh
muc cdn lai 3.951 dOng ddr (rrong sei d6 ln 3.256
dOng ddt khOng phu rhuOc vd 695 kich dOng chinh
trong cdc nh6m dd duoc rach ra). Trong s6 2.364
dOng ddt di duo.c loai kh6i danh muc, c6 610 ln
tidn chdn vd, l.754ld du chdn. phAn tich c6c k€l
qu:i nh6n duoc, chdng rOi nhAn thdl' khi tach ridn
chdn vd du cha'n theo tiOu chuAn ranh gidi cira sd
khOng gian - thoi gian [4]. chuong trinh 'After-
shock-2" dA bo s6t mOt so dLr chAn vdi magnitut
Ms < 5,0 so voi c6c kei qud chinh l! bing tay dOi
voi Dlt{DDT\'-DfiA Yi var,. ti€p theo ch0ng tOi
tieh hanh x6c dinh chinh x6c hon tiOu chuEin ranh
gioi cua Vi *rong gian - thdi gian rloi v6i c6c tidn
chAn vi du chfi v6ri magnitut Ms < 5,0. C6c gi6 tri
bin-s so crla cic ranh gi6i cria stj khong gian
DD(\r\{) vi thoi gian Tp(MM) rn DMDDTN-
DNA do t6c gii tinh vi theo [4j (bring l) d5n tren
hinh I ld c6c ranh gi6i cta sei khOng gian - thdi gran
ae' Ach c6c nh6m tidn chdn vd du chdn rri danh
muc dOng ddt theo tdi li€u ciia c6c t6c giri kh6c
nhau. Khi so s6nh c6c ket quri chfrng tOi nhAn uoc
voi c6c ranh gi6i cua sei khOng gian- thdi gian,

56'lrong dQng ddt
-7

52
435

5.268
553

Theo NgO Thi Lu Theo [4]
MM DD(MM) TP(MM) DD(MM) TP(MM)

28 l0
32 22
35 48
40 104
45 224
58 221't6 :l-1

lm 359
l3t 574
t7t lmo

?s
4,0
4,5
50

6n
6,5
7.0
7,s
8,0

30
35
40
45
50
58
76

100
l3l
t'l I

l5
30
60

120
224
aaALLA
11A

359
574

1000

Ket qu6 6p dung c6c ranh gi6ri cria vi khong
gian thoi gian [4] da rach duoc 695 nh6m tidn chan
vd du chdn. PhAn bef cia cAc nh6m niv theo
magnitut ciia c6c kich dOng chinh nhu sau :
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Eoro
{oc
F

450

ttugc d€ nghf'trong [4] tren bring I, ch0ng tOi

nh{n tiidy dOi voi c6c trfn do.ng <ra*t c6 Ms > 5,0,

kdt qui ciia ch0ng tQi phn hgp vdi [4], con ddi v6d

c6c rran ttong tldt c6 M5 < 5,0 (hinh 1), ttri kdt qui

iiia bh0ng tOi kh6c v6i [4].

Sau

gian dd

hdnh l4
t'i DMDDTN-DNA. LF ney chuong trinh "After-

shock-2" dd tich duo.c 771nh6m tidn chAn vi du

chan. Phan bo ctia c6c nh6m ndy theo magnitut cfra

c6c kich dQng chinh cria chfing nhu sau :

Magnitut

Ms>7
6<Ms<7
5<M5<6
4<Ms<5

Ms< 4

20

2-'

<- Hinh l.
C&a sti khong gian (a).vA

thdi gian (b) dd t6ch tidn

chdn vi du chan theo k€t
quii ciia c6c nghi€n cfu

kh6c nhau

l. theo tic gi|
cOng trinh ndY

2. theo I7l
3. theo [5]
4. theo [3]
5. theo [4]

Phan bo cira c6c nh6m ndy theo kich thudc nh6m,

nghia li theo sd lucrng Ne dong ddt chta trong

chfng (bao gdm ci cic kich dOng chinh) nhu sau :

Kich thttfuc nh6m 56'luong cdc nh6m

Ne<5
5<Ne310

l0<Ne<20
20<Ne<30
30 < Ne< 40

40<Ne<50
50<Ne<60
60<Ne<70
70<Ne<80
80<Ne<90

Ne= I l5

Sau lAn thfi hai ndy, chfing tOi dd loai kh6i danh

muc dQng d{t ttit ci chc ti€n chan vi c6c du chdn,

trong danh muc chi cdn lq.i 3'732 d1ng d{t (trong

sd d6 2.961 dong da't khong phu thuOc vd 771kich
dOng chinh trong c6c nh6m dd dugc t6ch ra).

6',tl
55

2l
1l

5

2

I
1

2

I
I56'lrong

cdc kich ddng chinh

7

43

192

5ll
l8



Trurg :d l*i83 dong d{t dI loai kh6i danh muc, c6,
-r-i9 li rr€n chfi r i 2.224l|,du chdn.

Phrn dch c6c ket qui nhAn duoc cho th{y cttc
_:{ = rrnh 

-eioi c&a st! khong gian DD(MM) vd
hn grm TR\l\{) do cht dinh
3- mmg khu rrr. c vi c6c n ,O
bing I r c6 rhd sir dung ia t.i
-rir <i khong gian DD(MM) vd thoi gian Tp(MM)
:i:r.itn u-ong cic nghiOn criu ti€p tt 

"o 
tt i t6ch c6c

rhrn tidn ch{n vd du chdn ddi v6i dong dat khu
ruc DOng Nam A. C6c tdi li0u vd c6c nh6m tidn
ciltn va du chdn d6 ciuoc t6ch ra c6 the sri duns khi
:rg}ien criu chi ti€r cac rren dOng dat manh vi cac
qui rrinh trong vung chdn ti0u cria chfing rren co
yr ,\em x6t, phan tich phAn bO khong gian vd tien
rrinh rheo thoi gian cia c6c nh6m tidn chdn vd. du
chAh cua ch0ng.
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SUMMARY

Application of the algorithm for allocation of
foreshocks and aftershocks in an earthquake

catalogue of Southeast Asia

The algorithm for allocation of foreshocks and
aftershoc*s is described on the basis of the unified
catalogue of earthquakes in Southeast Asia
independenty of their rnagnitudes. The approach'space'tirne windos/' is chosen as criterion. A
detailed descriptbn is provided for the main cycre
of the algoffim. The borders of the space{ime
windorts for allocation foreshocks and aftershocxs
for earthquakes in Southeast Asia are established.
The results of realization of algorithm for the
catabgue of earthquakes in Southeast Asia durrng
the period 1970-1996 are presented.
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