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AP DUNG THUAT TOAN TACH TIEN CHAN VA |
DU CHAN TU DANH MUC DONG PAT DONG NAM A

Mot trong nhitng nhiém vu quan trong trong
nghién ciu dia chén 1 xac dinh co cdu bén trong
ctia chinh qué trinh dia chén, khong phu thudc vao
cac tai lieu khac nhu ki€n tao, dia chét... Do do,
céc phuong phap phan tich tap hop cic tran dong
dat lien quan 1in nhau nhu tién chéan, du chén dugc
dac biet luu §. Khai niem vé tién chén va du chan
hién nay coén 4t mo hé, mac du da co rit nhiéu
cong trinh ti€n hanh theo hudng nay.

Céc phuong phép tach tién chan va du chan, da
dugc thao luan trong nhiéu cong trinh [1-7, 9-13].
Trong s6 cac phuong phap nay. phueng phép cua
s6 khong gian, thai gian (phuong phap “cira s87)
duoc nhiéu tac gia cha ¢ nhan manh.

Phdn 16n cac phuong phép tach tién chdn va du
chén truée day ap dung cho céc tran dong ddt voi
magnitut 16n, vi vay két qua con phu thu¢c vao
mic dai dién cda danh muc dong dat. D€ khic
phuc han ché& nay, ching t6i 4p dung phuong phap
"cira s6" [4] € tach tién chan va du chén tir danh
muc dong dat d6i voi khu vuc Dong Nam Al
Phuong phap “clra s6" dugc xem nhu mot trong
cac phuong phéap co hiéu qua trong khi phan tich
cic danh muc dong dat ; ban chat clia phuong phap
1a lva chon tieu chuén phu thudc cia mot cap dong
d4t vao mot nhom tién chédn, du chan. Theo cach
ti€p can ndy, hai tran dong dat thudc vdo mot
nhém dong dat c6 lien quan 13n nhau, néu khodng
cach giita cac ch4n tam cla ching va ddng thai cd
hiéu gifta cc thoi diém ndy sinh chiing khong vuot
(qué cac giti han xac dinh trong sy phu thudc vao
magnitut clia dong d4t manh nhét trong ching.
Diéu kién lien quan cla hai tran dong dat (A1, o1,
M1, T1) va (A2, 92, M2, T2) dugc biéu dién bdi
biéu thirc
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R, 01, A2, 92) < DDMM)&
&ABS(T2-T1) < TP(MM)

M

trong d6, MM = max{M1,M2}, A, ¢ - cac toa do
chan tam dong ddt, M - magnitut dong ddt, T - thoi
gian ndy sinh dong dat

Céc gi4 tri bing s6 cla cac ranh gioi cla 6
khong gian DD(MM) va thdi gian TP(MM) trong
bi€u thirc logic (1) d6i véi phuong phap 'clra s6"
tach tién chan va du chan da duge thio luan trong
[1-7, 11-13].

Him R(3.1. o1, 2.2, ©2) trong biéu thirc (1) 1a
khoang cach gifta chan tam (km) cua céc cap dong
4t 01, 1) va (A2, 92).

Mbi nhom dong dét lien he 1in nhau bdi bi€u
thirc (1) va duogce tach ra bdi thuat todn dé nghi, bao
gém kich dong chinh (dong dét trong thanh phan
clia nhom voi magnitut 16n nhét, céc tién chin va
dur ch#n cla no (dong ddt trong thanh phdn cla
nhom xudt hién trude kich dong chinh) va du chin
(dong dét trong thanh phdn ctia nhom xuét hién sau
kich dong chinh).

Véi cach gidi thich vé thanh phdn cia nhom
nhu vay, khai niém vé cac tién chan va du chén trd
nén ré rang va don gidn hon.

Khi 4p dung thuat toén tach tién chén va du
chén, cac tac gia trong [4] dd chon céic ranh gidi
clra s6 DD(MM) va TP(MM) trong su pha hop véi
céc tai lieu vé dong dat trong céc nien san dong dat
va trong cac danh muc dong dat & Lien Xo [8, 9]
trén co s& phan tich hang loat ranh glcn clta s6
khong gian thoi gian cla nhiéu tac gia khic nhau
[11-13]. Trong cong trinh ny, van dé v€ phan chia
chc cta s6 khong gian DD(MM) va thdi gian
TP(MM) dugc xem xét tuong tu trén co s& danh
muc dong ddt Dong Nam A.



Ching 10i da tach cac nhém tién chan va du
chan tir danh muc dong dat théng nh4t dsi véi khu
vuc Dong Nam A (DMDDIN-BNA). Danh muc
dong dat nay da duoc tac gid thanh 14p tren co s
phan tich hang loat tai lieu dia chdn, thu nhan duoc

tr cac thong bao cha cac 8 chirc dia chin quéc t&

va khu vurc, sau khi chinh 1y va thOng nhdt tat cd
cac s6 lieu da co [10].

Thuat toan tach tién chan va du chan néi trén |

duoc thuc hién trén ngon ngit Turbo-Pascal version
6.0 (chuong trinh "Aftershock-2"). Nhiém vu quan
rong khi ap dung phuong phap "clra s6" 1a xac
dinh ranh giéi cifa s6 khong gian thai gian phi hop
vOi cac tai lieu dia chdn cla khu vuc xem xét. D&
1am di€u d6, ddu tien chang toi sir dung cic ranh
gi6i clra s6 khong gian DD(MM) va thoi gian
TP(MM) theo tieu chuin dugc dé nghi trong [4] dé
tach cac nhom tién chan va du chan tir DMDDTN-
DNA (bdng 1), bao gém 6.315 dong dat véoi su
phan bs theo magnitut nhur sau :

Magnitur S&'lugng déng dat
Ms>7 7
6<Mg<7 52
5<Ms<6 435
4<Ms<5 5.268
Ms<4 553

Bdng 1. Cac gia tri ranh gidi cita s
DD(MM) va TP(MM)

Theo Ngo Thi Lur Theo [4]
MM  DD(MM) TP(MM) DD(MM) TP(MM)
3,5 30 15 28 10
4,0 35 30 3 P2
45 40 60 35 48
5,0 45 120 40 104
S5 50 224 45 224
6,0 58 224 58 224
6.5 76 224 76 224
7.0 100 339 100 359
7.5 131 374 131 574
8,0 171 1000 171 1000

Keét qud ap dung cic ranh gi6i cira s6 khong
gian thai gian [4] d3 tach duge 695 nhém tién chan
va du chdn. Phan b8 clia cic nhém niy theo
magnitut cta cic kich dong chinh nhu sau :

S6'lugng

Magnitut cdc kich déng chinh
Ms>7 7
6<M;<7 89
5<Ms<6 139
4 < MS <5 485
Ms<4 25

Phan bS cla cidc nhém nay theo kich thuéc
nhom, nghia 13 theo s§ lugng Ne dong dit chia
trong chiing (bao gém ca céc kich dong chinh ) :

Kich thuoc nhém S6 lugng cdc nhém

Ne<35 615
S5<Ne<10 42
10 < Ne <20 14
20 < Ne <30 10
30 < Ne< 40 4
40 < Ne <50 4
50 < Ne <60 2
60 <Ne <70 1
70 < Ne < 80 2

Ne=115 1

Nhu vay, sau khi loai trir khdi danh muc dong
dalt tt ca chc tién chan va cic du chan, trong danh
muc con lai 3.951 dong dit (trong s6 dé 1a 3.256
dong dat khong phu thuoc va 695 kich dong chinh
trong cac nhém di duge tich ra). Trong s6 2.364
dong dat da dugce loai khdi danh muc, c6 610 la
ti€n chan va 1.754 1a du ch4n. Phan tich cac két
qué nhan dugc, ching t6i nhan thdy khi tach tién
chan va du chén theo tieu chuan ranh gidi cira 6
khong gian - thoi gian [4]. chuong trinh "After-
shock-2" da bo s6t mot s6 du chdn véi magnitut
M;s <5,0 so véi céc ket qua chinh 1y bing tay doi
véi DMDDTN-DNA. Vi vay. ti€p theo ching t6i
tién hanh xéc dinh chinh x4c hon tiéu chusn ranh
giGi cira s6 khong gian - thoi gian d6i voi cic tién
chan va du chan véi magnitut Ms < 5,0. Cac gid tri
bang s6 clia cac ranh gi6i cira s6 khong gian
DD(MM) va théi gian TP(MM) tr DMDDTN-
DNA do tic gia tinh va theo [4] (bang 1) din tren
hinh 1 1a cac ranh gi6i cita s6 khong gian - thoi gian
d€ tach cac nhém tién chan va du chén tir danh
muc dong dat theo tai liéu clia cic tic gid khéc
nhau. Khi so sanh cic k&t qua chiing t6i nhan uge
vOi cac ranh gidi clra s6 khong gian- thoi gian,
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dugc dé nghi trong [4] trén bang 1, ching to6i
nhan thdy d6i voi cac tran dong dat c6 Ms > 5,0,
keét qué clia chiing t9i phd hop v&i [4], con d6i vai
chc tran dong dat cb Ms < 5,0 (hinh 1), thi két qua
ctia chiing toi khac véi [4].

Sau khi cac ranh giéi cira s6 khong gian - thoi
gian da dugc xéc dinh lai (bdng 1), ching toi tién
hanh lai viéc tich cic nhom tién chan va du chén
tir DMPDTN-DNA. Lin nay chuong trinh "After-
shock-2" da tach dugc 771 nhém tién chén va du
chdn. Phan b6 clia cac nhom nay theo magnitut cla
céc kich dong chinh cla chiing nhu sau :

S6'luong
Magnitut cdc kich dong chinh
Mg=>7 7
6<Ms<7 43
5<Ms<6 192
4<Ms<5 511
Ms< 4 18
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Phan bé clia cic nhomi nay theo kich thudc nhém,
nghia 13 theo s6 lugng Ne dong ddt chira trong
chiing (bao gdm ca cac kich dong chinh) nhu sau :

Kich thudc nhém S6' lugng cdc nhém

Ne<5 671
5<Ne<I10 55
10<Ne <20 21
20 <Ne <30 11
30 <Ne<40 5
40 < Ne <50 2
50 < Ne <60 1
60 < Ne <70 1
70 < Ne <80 2
80 < Ne <90 1

Ne=115 1

Sau 14n thir hai nay, chiing toi da loai khéi danh
muc dong dat tat ca cac tién chan va cac du chan,
trong danh muc chi con lai 3.732 dong d4t (trong
s6 d6 2.961 dong d4t khong phu thu¢e va 771 kich
dong chinh trong cac nhéom da dugc tach ra).




Trong 0 2.583 dong dat da loai khdi danh muc, c6 .
355 13 nén chan va 2.224 13 du chan.

Phan tich cac ket qua nhan duoc cho thdy cac
23  ranh gi6i clra s6 khong gian DD(MM) va
5 ;ian TROMM) do chiing toi xic dinh mang cic
dac mmg khu vuce va cac gia tri bing s6 cua chiing
hang 1) ¢6 th€ sir dung nhu cic gia tri ranh gi&i
S B khong gian DD(MM) va thai gian TP(MM)
chuin rong cic nghién ctru ti€p theo khi tach cac
zhom tien chdn va du chan d6i véi dong dat khu
vize Pong Nam A. Cac tai litu vé cac nhéom tién
€nan va du chan da dugc tach ra b thé sir dung khi
nghién clru chi ti€t cac tran dong dat manh va cac
qui tinh trong ving chdn tiéu cia chiing trén co
s0 xem xét, phan tich phan b6 khéng gian va tién
trinh theo thoi gian clia cic nhém tién chan va du
chan cua ching.
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SUMMARY

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

The aigorithm for allocation of foreshocks and
aftershocks is described on the basis of the unified
catalogue of earthquakes in Southeast Asia
.ndependently of their magnitudes. The approach
“space-ime window™ is chosen as criterion. A
detailed description is provided for the main cycle
of the algorithm. The borders of the space-time
windows for allocation foreshocks and aftershocks
for earthquakes in Southeast Asia are established.
The results of realization of algorithm for the
catalogue of earthquakes in Southeast Asia during
the period 1970-1996 are presented.
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