
  /-'f,i  zzA\

MOT SO DAC DIEM CUADONG DAT SONG THAN
KHU VUC BIf,\ OOXC VA T-A.T CAN

r. l,ro oAu

Theo d6nh gi6 ctia clc nhi khoa hoc, phAn ldn

c6c s6ng thAn sinh ra boi cAc biOn dOng dia chAt

du6i dAy bien. Do li cAc tran dOng ddt manh c6 co

che trLrot chdm (dip-slip faulting), tao ra su dich
chuydn nang/h4 d6t ngot cua d6y bien, clc hoat

d6ng niri lua phun trdo, tao ra c6c khoi dung nham

chuydn d6ng vi truot 16 dat de do c6c chAh d6ng

manh [131. Clc bien d6ng ndy ldm dich chuy€n dot
ngOt c6c khoi nu6c l6n trong ldng dai duong v)
s6ng thdn duoc tao thAnh khi c6c khoi nu6c dao

dOng vd vi tri can bang. Nang luong cria s6ng thdn

(yeu tO co bti:r qu)'Ct dinh quy mO vi mirc dO tArl

phir) phu thuoc vio thd tich cAc khoi nu6c dich
chuydn, r,d vi r,4y cfing phu thuOc vio gu), lnO c6c

bieir dong dia chit liOn quan.

Ke tu thap nicn 50 cila thd ky trudc cho ddn

nay, lich sri the gioi dd ghi nhan 5 tran s6ng thdn

vdi muc do tAn ph6 dac biOt lon, tic dong dOn

nhi6u qudc -qia thuOc cac chau luc kh6c nhau. D6
lA c6c s6n-c thdn gay ra bdi d6ng ddt Kamchatka
(Nga) nam 1952 (M = 9,0), Andreanlof Alaska
(M!) nam 1957 (M = 9,1), Chi t€ nam 1960 (M =
9,5), Prince William Sound Alaska (M!) nam I964
(M = 9,2) vA Sumatra (lndonesia) nam 2004 (M =
9,0). S6ng thdrr tu dong dAi Chi t-c nlm 1960 l)
nguyOn nhAn ciia su ch€i ch6c vi tdn ph1 nang nd

tai nhidu quoc gia vA c6c dio thu6c Th6i Binh

Duong (ldm 6l nguoi ch6t tai dlo Hawaii, 200

nguci chet tai Nhet Brin...) ll2, 131. Song thdn tu
dOng dat tai Indonesia ngiy 26- l2-20M tin ph6 bd
bien cila I I quOc gia chlu A, chAu Phi, lAm thict
mang tren 289 nghin nguoi vi hdng triOu n-uuoi roi
vio cinh mdn troi chieu ddt, dd lai nhfng hau qui
nlng nd vO moi trudng r,) kinh tc - xa hoi [13].

C6 mric dO tin phl quy m0 khu vuc l). circ trtur
s6ng thAn tu circ dong ddt \,6i 7,5 < M < 8,5 nhu dl
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xdy ra o Indonesia (1992, 1994,1996), Philippin
(1994) vi Papua New Guinea (1998). S6ng thdn tu
d6ng ddt Indonesia nam 1992 (Ms = 7,5) vdi d0

cao trung binh 2-5 m, dat cuc dai 11-26 m tai m6t
so didm, dd lim ngAp toAn bo bd bidn phfa bic drio

Flores vh hdu hdt c6c daio kh6c o vung bi€n niy,
lim ch6t 1.974 ngudi, bi thuong 2.126 ngudi, phl
huy gdn 33.600 cOng trinh xAy dung, nhn o [61.

Xdy ra thudng xuyOn hon ld cdc song thdn c6
quy mO t6c dOng dia phuong, duoc gAy ra boi cic
trAn d6ng ddt M < 1,5, citc hoat d6n-e nfii lua vi
trudt ld dat dudi diy bidn. Ning lu<rng s6ng thiin
il cec bicn dOng dia chdt loai nAy su1, giiim khir
nhanh, it c6 khri nlng gAy t6c d6ng tdi c6c vun-e

bien xa. Tuy nhi€n, s6ng thAn loai niy lai rit n-euy

hiOm do thdi gian lan truydn tu ngudn v)o d:it lidn
qu6 ngin de c6 thdphirt tln hiOu crinh bio kip thrri.

O Vict Nam, nhiorn vu nghion ctiu s6ng thdn di
duoc dd cAp tu cudi thAp ni€n 90 trong tho ki XX
v) dac bi€t duoc ddy manh sau thrirn hoa s6ng thdn

tu dOng dAt Indonesia ngny 26-12-2004. Tron co so

thu thAp vI t6ng hop circ ngu6n sO liOu hiOn c6,

Pham Van Thuc (2000) di thinh lip danh muc circ

trAn dOng dt't giy s6ng thdn (DDST) cho khu vuc
BiOn DOng vi lAn cin, giai doan 1621-1995 l8l.
Danh muc n)y bao gdm 7l DDST. tron-c do DDST
manh nhdt, M > 8,0, dir 4 ldn xay ra tai ven bi€n
phia tAy Philippin vAo c6c nim 1627 (M = 8,0),
1645 (M = 8,0), 1889 (M = 8,5), 1889 (M = 8.6)
vi DDST ),Ou nht't duoc ph6t hicn o ngoii khoi

Quting Binh - Hr) Tinh nam 1992 (M = 3.7, e = l8''
N,l. = 108"8).

Trong nhfng thAp niOn gAn clAy, cung voi su

phlt tridn chung cua khoa hoc dia chAn. hO thOng

c6c phuong phlp ghi vI phan tich tii liOu dOng dii
ngAy ciing duoc ph6t trieu vi hoin thien. Mang lutii
clc tranr dia chdn quoc -uia v) quoc te duoc tang



cudng d6ng ke vd so luong vi cha't luong, cho ph6p

m6 rOng pham vi quan s6t vi khai th6c ddy dri hon

c6c thOng tin tit c6c bidn cd dong ddt. 56 liOu dOng

ddt vd s6ng thdn trong thdi gian nay tudng doi dAy

drj vd c6 tinh dai diOn cao, cho ph6p nghi€n cfu'
ldm s6ng t6 c6c dlc diOm bidu hiQn dong dat vi
s6ng thdn cfrng nhu moi liOn quan gita chtng '

TrOn co s6 c6c so liOu dOng ddt, nti hia vd s6ng

thdn, giai doan 1900-2000, c6c tic gi6 b)i b6o ndy

c6 muc tiOu phAn tich, ldm s6ng t6 mOt sO dac didm

dac trung nhu drii nhng luong (Magnitude), d0 sAu

chdn tiOu, co cdu chdn tieu (CCCT) vd tdn suAt DDST

trong khu vuc Bidn DOng vd lAn cAn. DAy lA nhfng
dic didm quan trong, c6 thd xem li co s6 cho vicc

nghiOn criu du b6o, cinh b6o s6ng thdn trOn Bidn

DOng. Nhilng ket quri dat drroc trong bdi b6o clng
sO giirp doc giri c6 su nhin nhan ddy du vd todn di€n

hon vd c6c didu kiOn ph6t sinh s6ng thdn trcn Bidn

DOng cf,ng nhu nguy co cria chirng doi v6i vung

ven bidn ve hei deo ViOt Nam.

II. DAIH MUC DDST KFIU WC BIEI{ DONG

vA LAN cAN GIAI DoAN lgoo-2ooo

1, Danh muc DDST

Danh muc DDST khu vuc Bi0'n DOng vi lAn

c4n (q = 0"- 25" N, l. = 100'- 130" 8) duoc thdnh

lAp trOn co sd thu thap, tdng hop vA phan tich clc
sd liOu dong ddt vi s6ng thdn dd duo. c cong bo [2,

1-9,lzlhodc chua drroc cOng bo [4, 5, l0], s0 licu

tii c6c trung tAm d[ liOu dia chdn qudc tc NEIC,

HRVD, ISC tlll. Danh muc ndy bao gdm 50 tran

DDST xdy ra trong thdi ky 1900-2000, trong d6 20

trAn xdy ra tai ven bidn phia tay Philippin vi 30

tran 6 phia dOng quAn d6o niy (bdng l).

Bcing I . Danh mr,rc dgng dit s6ng thdn khu vrj. c Bidn D6ng vA lAn cAn giai doan 1900-2000

Thoi gian don.e ddt (GMT) Toa dO chdn tAm
'' N Th Ng G Ph G q"(N) l'(E)
LLI (2) (3) (4) (s)

Do sAu chdn
ti€u H (km)

Magnitud Noi xudt hi€n
(M) s6ng thdn

r90uo9lr0
1902108121

1905112108
t901103130
t909lo8t2l

191r10t121
19rsltUt9
r9n lou25
19r7l}t13l
r9r'7105106

1918l02l0'7
t92Urrltl
r922102127

t922102128
r922l03lol

1923103102
1924105106

1924105101

t924106102
192s105105

t925ljsl2s
1925lfilt3
t928106lts
19281r2119
t929106lt3

(6)
g

JJ

JJ

Luzon [8]
CELEBES [8I
Luzon [8]
t8l
CELEBES [8]

TAAL 18l
Luzon [71

D.Trung Hoa [8]
Sulu [8]
D.Trung Hoa [8]

t8, l0l
Philippin il,l0l
Luzon [8]
Luzon [ 1,71

12,8, r2l

ll, 101

Luzon [l,8l
Luzon [7,8]
Luzon [8]
Luzon [7, 10]

Luzon I l, l0l
Luzon [l, 101

Bidn Dong [l,8l
Philippin [1, l0]
Philippin [l, 101

(7) (8)

I
2

3
Aa

5

6

7

8

9
l0

ll
t2
l3
t4
l5

l6
r7
18

19

20

14.0
5.0

l 1.0

3.0
6.3

14.0
10.0
24.5

5.6
23.2

6.5
8.0

to.2
ro.2
9.0

6.0
16.0
r6.0
16.2

9.3

12.2

13.0

t2.4
l.o
8.5

r22.3
122.0
123.5
r22.0
123.6

t21.0
119.5
I19.5
t24.8
12t.6

r23.0
r2'7.0
123.6
124.1
123.2

33

JJ

JJ

65
T1
'7)

o,z+

6)
6,4
5,8

nl

6,0

'7)
6,9
6,5

2l
22
z3

24
25

l6 48 36

l0 06 00

03 43 00
t2 t4 40
17 16 l0
113700
09 24 34

t23.1
r24.1
120.9

124.5
127.0

25.0
19.0
19.0
19.7
22.7 6,8

'7n

I,J
1a

33

33

JJ

JJ

4'7



Bdns I (tiOp theo)
(l)

26
27
28
29

30

3l
32
JJ
aiJ+

35

JO

JI
J6
39

40

4l
^.,a-

43
44
45

17.4
t4.5
r 3.5
10.9
1'7.0

17.0

l8.0
9.5

24.2
16.5

23.0
15.8
20.6
22.5
t3.4

1.3

22.3
t8.2
18.8
23.9

t5.4
15.2

18.0
1.2

r 3.5

I 19.0
12r.5
t2r.2
122.1

121.5

121.5

r2 r.0
t26.7
t22.7
r22.2

l 19.8

12t.1
t22.0
t22.3
120.8

122.9

t21.5
120.9
t21.0
t2t.6

t20.1
120.4
r 08.0
t26.8
t2t.l

1,6

65
8.3
6,0

6,0
7.2
7,8
7,8

1,8
6,5

,7\

6,8
'7 /.
65
6,0
6.1

6,0
51

'7 1

(2) (3)

03 59 4l
ll 59 15

17 00 03
t7 46 43

03 03 50
1057 1l

o1 l9 2l

34 06
52 23
4t 24

08305r

04 t9 27

14 42 36
t2 17 56
020626
03 0t 48

01 39 09
0207 49

r0 15 3l
19 15 30

(4) (s) (6) (1) (8)

t934lo2lt4
t937108120
193910s106
194810t124
1949109105

t949lt 1105

t949112129

t9s2103119
1966103112
l 968/08/0 r

r 968/08/1 5
1970104107

t970109130
t912l0tl2s
19731031t7

t976108ltl
t978107123
t9831081t7
t988106124
t990ltzlt3

t99t106lt5
t99t106lt6
t992loujs
t992lO5lt7
t994lltlt4

JJ

JJ

80

33

42
JO

23

Luzon [1.8l
Luzon [,8, l0l
Bien Sulu 18, l0l
Bidn Sulu 18, l0l
Philippin [8 |

Philippin 17, l0l
Luzon 18, l0l
Philippin I I. l0l
Taiwan [2, 7 |

Luzon 12, 10, l2l

It,2l
Bien D6ng [8, l0l
Philippin 18, l0l
Tai wan [2, l0l
Luzon I l, l0l

ll. 8, l0l
Tai wan [1. 8, l0l
Luzonll,l0.lll
Hong kong [8, I I I

Luzon [8. l0l

BiOn D6rrg 14, I ll
Bien DOng 14. I I I

l8l:Tsu Pro.p.773

l l, l0l
Luzonll0,lll

46
41

48
49
50

33
33

33

22

t1
28
43
l2

r0
l5

JJ
3l

2. Bidu hi€n hoat ddng s6ng thi'n d ven bidn Vigt
Nant li6n quan d€it ddng dit phia tiy Philippin

ThAng 5-2005, trong khuOn khO dd tii khoa hoc
cdp ViOn Khoa hoc vi COng n-qhO ViCt Nam "Ng/ridn

cuu ddnh gid db rtguy hidm s6ng thdn trong c/tc
t'lutg t'ett bih Vi€t Nam rd ccic gitii phdp phdng
chdhg gidm nhe thi€n tai", cic t6c gi:i dI tien hinh
chuy0ir khrio s6t, didu tra chc th6ng tin vd lich su cAc

trAn s6ng thdn dI tung xiy ra troug ddi ven bien, tu
Di Nlng ddn M[i Ci MAu [41. Vdi vigc tridn khai
vi hoin thinh chuyOh khiio s1t ndy, nrdt so dt'u hi0u
hoat dOng s6rr-c thdn 6 ven bien ViOt Nam ldn dAu

ti0rr duoc phirt hiOn tai rn6t sO diem khrio sirt. D6 L)

c6c s6ng dic biOt xudt hiOn tai b1i bien Hdn Gorn,
Khlnh Hoi chidu 15-6-1991 (thOng tin tu nh6nr
c6c nhi dia chdt thu6c ViOn Hii Duong hoc Nha
Trang, Ts Nguyen Dinh Din vi nnk) vi bai bien
Binh Hrii, Birrh Son, Quing Ngli sang 16-6-1991
(th6ng tin tu circ 6ng V6 Thanh PhAn, Pham Vln
Tii vi nnk). C6c s6ng niy co dic diem tudng tu,
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duoc bit ddu b6i pha nudc bicn dot ngOt rrit xa bcr,

k6o ddi vii phrit vI sau d6 li pha uudc biar hdi phuc
ngang blng hodc l6n hon rnic nu(tc cU. Clc s6n-c

niy c6 biOn d0 kh6ng ldn, chi gA1, hoang man-e. lo
so cho nh[rrg n-ruoi chirrrg kieir chri kh6ng gA1, thiOt

har vd ngrrdi vi crja. Ti0p theo su xuait hierr cua s6rrg

li dot nua tro bui nrii lua Pinatupo di€n ra hong vi\i
ngiy tiep theo trOn toin b0 vung Trung BO va Narl
BO Vi0t Nam.

PhAn tich dOi sirnh thdi gian xudt hien cic s6n,u

dac bict kc tren voi thoi giarr xdy ra c6c du chin
manh kem theo nrii lua Pinatupo trong cic ngiy
15-1616ll99l cho thdy trong ngdy 15-6-1991 vnng
ven bien phia tAy Philippin di xey ra 4 trin ddrrg

dAt vua vi. manh vio 07h39 l0'(M = 6,0, H = l0
km),09h52'50' (M = 5,2, H = l0 kr.n), l0h4l 16.6'
(M = 5,8, H = 10 km) r,ii 11h15'28.3' (M = 6.2,
H = 15 krn). Phdn l6n clc ddng dat niy ddu kenr
theo phun trio dung nham nfii lira. TrAn d6ng dAt

I lhl5'28.3" (Mr,= 6,2, H = l5 km), dttoc xem lri



manh nhit trong so 4 tran dong dt't trcn, lim thiOt

mang 137 nguoi vi g0y hu hai nhidu con-e trinh xAy

dtrng, nhA 6 tai tinh Zambales I l l. Tuy nhiOn, x6t

tudng quan vd thoi gian, thi dong ddt xay ra lic
07h39'10' (GMT) rn6i c6 thd gay nen c6c s6ng thAn

truydn t6ibdn drio Hon Gom, Kh1nh Hoi vio chi6u

ngiy l5-5-1991 (theo gid Vict Nam). Tuong tu nhu
vty, dong dat xay ra lfic 02h07'49" (GMT) ngdy l6-
6-1991(M = 6,3, H = l5 krn) cring c6 thO d[ gAy n€n

s6ng thdn lan truydn tdi bdi bien Binh Son, Qirring
Ngdislng ngly 16-6-1991 theo gio Viet Nam l4l.

J. Mdt s6'dinh gii so'sO vd dec dicn DDST

a) D6 sau tdng hoat dOng DDST

Trong sd 28 gi6 tri dO siu chdn ticu DDST (bdng

l), c6 86 a/o chin ticu nlm trong dii dO sAu l0 krr
< H < 33 km vi chi 14 a/o DDSI c6 chdn ticu d do
sxu 33 krn < H < 80 km. Vi vAy. v6 trung binh. co

the nhAn dinh tdng hoat dOng DDST o khu vr,tc

nghiOn c[ru nrrr trong dii d6 sau l0 km ( H < 33

km. D6ng thdi, v6i cung mOt gil tri magnitud M,
dOng ddt c6 dO sAu chdn ticu cing nho thi s6ng

thAn duoc sinh ra c6 nang luong cing ldn.

b) Magnitud c(ta DDST

Khic v6i nhan dinh cria nhidu t6c giri il01, DDST
trong khu vuc nghi0n criu nim trong dii Magnitud
khA r6ng. Trong sd 43 tran d6ng dt't xic dinh duoc

magnitud, 26 a/o d6ng d{t co M >-7,5,4}. a/o dong
dat c6 6.5 < M < 7.5 vi 32 a/c dOng dat co M < 6.5.

Theo cic so lieu thong ke, DDST manh vdi M > 7,5

c6 khri nlrrg giy s6ng thdn qu1, rn6 t6c dong khu
r,uc, cor.r DDST yeu horr. M < 7,5 c6 the gay s6ng

thAn vdi quy nrO tlc d6ng dia phuong.

d Co ca'u cha'n tieu DDSI

Trong nghiOn cfu truong irng suat, cdn phAn biOt

3 dang mO hinh CCCT dac trung cho 3 kieu tuong
t6c gifa c6c khoi tang (hinh l) :

- Mo hinh CCCT truot blng (strike-slip) trong
truong hgp ung sudt n6n vi din ndm ngang (6p.1 =
0), fing sudt trung gian thing dring (6r = 90"). C6c

g6c truot Vr.rr = 0" hoac ryl rr = 0"1180".

- M0 hinh CCCT chdm nghich (thrust dip-slip),
khi irng sudt n6n vi irng sudt trung gian nim ngang,

cdn fng sudt d6n th6ng dring (6p,N = 0", fu= QQ"; '

c6c g6c truot ry1.1; - 90n.

- Mo hinh CCCT chom thuan, khi ung sudt din
vi trung gian nem ngang, ung sua't n6n thdng dfng
(6r.n = 0n, 6,, = 90"), clc g6c trudt ry1.11 = -90".

Thrrc tq phAn lon c6c CCCT ghi nh0n duoc thuon-q

chira ddng thoi cri thAnh phdn truot blng l6n th)nh
phdn truot chom, vi vAy tinh chdt ciia chfing s0 x6c

dinh tuy thu6c thAnh phdn dich chuyen ndo chidrn

uu thO vd do lon, trong d6 dd lon cria c6c thAnh phAn

ndy c6 the duoc d6nh gil theo c6Lc bi€u thirc sau :

Drg= Dncospl 11

Drc= D,, sinrY I 1;

Dr= Do sin61.11.sinqr1.l;

trong d6, D,, - dQ l6n vector dich chuyen tai chdn

ti€u. Ds, D16 vA D, - clc thinh phdn dich chuyen

tructt blng, chdm nghich theo phuoug thdng dung.

TrOn co sd d6i sirnh chc sO liOu trong bdng I vi
c6c tii liOu trong 13,5, lll, sO li€u vd CCCT ctia

c6c trAn DDST 1983 (M = 6,5), 1988 (M = 6,0),

1991 (M = 6,3) vi 1971 (M = 7,1) d5 duoc xirc

dinh vi trinh bAy trong bcing 2. TrOn co so lp dung
phuong phirp the hi€n cAc thOng so CCCT ften ludi
chiOu Wulta dI m0 ti tlong [3,51. c6c rn6 hinh

CCCT ciia rnOt sd DDST trong khu vqc nghiOn cuu
rhd hicn :rlan hinh 2.

BAng 2 v) hinh 2 cho thf,y, c6c trAn DDST M =
6,8 (1983), M = 6,0 (1988) vi M = 6,3 (1991) c6

Bdng 2. So lieu CCCT c0a m6t so DDST trong khu vrrc Bii9n D6ng vA 16n cAn

Dong ddt
NPI NPII T (eiin) N (Tr.g.) P (n6n) Ngu6n

Azt 6r Vr Az11 611 Vtr Azr 6r AzN 5N Azr 6p tii li€u

1 983-8- l7 28 6,5
1988-6-24 43 6,0
1991-6-16 l0 6,3
t994-r-14 3l 1,1

149 35 -146
16 31 85

339 80 13
339 80 73
156 84 -r12
335 11 178

30 7l -60 98 2t t99 28 337 54 HRVD*
202 59 93 120 16 20 2 290 t4 HRVD*
220 20 t49 229 52 342 t] 83 33 HRVD*
220 20 149 296 I I 64 70 202 15 HRVD*
65 82 -6 291 I 193 80 2t 10 NEIC'k
65 88 13 29r I I 200 8 NEIC'k*

* ve ** tuotrg irng vdi clc th6ng sd CCCT dQng d{t xtac dinh theo phuong phirp tensor moment dia chan vi
phu'ong phAp dau song doc P
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Ving rrng suA't n6n

Ving trng sudt gian

NPr (A, = 90, 6 = 90, rtr = 0)
NP', (A, = 90, 6 = 90, rtr = 0)

3) 4)

Hirth 2. Mot sd m6 hinh cd caru chdn ti€u DDST
khu vuc Bidn DOng

CCCT gdn vdi cic dang rruor chdm, rrong d6 rrAn
dOng ddt ddu c6 thdnh phdn truot bang l6n hon ci.
DOng dAt 16-6-1991 ld mOt chuydn d6ng chdm
nghich xiiy ra tren bd mit gdn d6c dring (5, = gQ")

phuong bic dOng bic (Az1 = 339"). Chuydn dOng
d6t ng6t theo co chO dac biCr ney o dO sau khOng
ldn (H = l0 km) c6 thd ld nguy€n nhtn gAy s6ng
thdn vdi ning luong dr.i l6n de lan rruydn r6i bd
bidn Viet Nam [41. Nhftng kdt quri ndy lai m6t ]dn
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NPl(A,=90,6=45,V=90)
NP" (A, = 27O, 6 = 45, ry = 6;

c')

NP, (A, = 90, 6 = 45, \/ = -90)
NP,, (A, = 27O, 6 = 45, ry = 6;

nfakh6ng dinh c6c chuyen dOng dia chdn dang trrrot
chom dudi d6y bien, o nhfrng d6 sAu khOng l<rn, c6
khri nang gAy s6ng thdn cao vi duoc xem l) co chC
chuyen don-r dic trung cua DDST.

DDST 14-l l-1994 (M =7,1) v6i ba phuong in
phAn bdfrng sudt x6c dinh theo phuong ph6p Momeut
Tensor (HRVD vi NEIC) vi phuong phip dAu s6ng
P (NEIC) ddu thd hien ld mor chuydn dong rruor
bang c6 chua thAnh phAn chorn ughich kh6ng t6n
(Drc = D11 sinry1.11 << Dre = D1ycosp1.11). Tuy nhi€1
dOng ddt nAy cfrng gay nOn c6.c s6ng thAn cuc b6 tai
Calapan v2i Puerto Galera, gay thiOt hai ning vd
nguoi vi crja ddi vdi d6o Luzon vd Mindoro Il I l.

4. Te'n sudi ddng d61 s6ng th6'n khu vu. c Bidn
DOng vi lin cin

Dd d6nh gi6 so b6 vd tdn sut't DDST khu vuc
Bidn Ddng vA lAn cAn, mOt sO kh6i niOm ban ddu
duoc dua ra nhu sau :

a) Tdn sudt xudt hi€n DDST trung binh, n* rr(M) .

n*rs(M) = Nrs(M)/T

trong d6 Nr(M) - tdng so DDST xaiy ra trong rhoi
gian T = 100 nlm, 1900-2000 tuong frng v6i c6c
khodLng M < 6,5, 6,5 < M <7,5 vi7,5 < M < 8,5.

b) Hi€u sudt DDST, ryTS(M) tinh theo %o :

nrs= Nr.s(M)/l'{:(M)

Hinh L C6c kidu dich chuydn dia chdn vi. co caiu chdn tieu co bAn :

Truot bing (a, a'), chom nghich (b, b') vi chdm thuAn (c. c')



N; - teing sfi c1c trAn dong dA't xdy ra trong khu vuc

nghi€n ciru giai doan 1900-2000, tuong frng v6i cAc

khoiirrg magnitud 5 < M < 6,5, 6,5 < M < 7,5 vd 7'5

< M < 8,5. KhAi niOrn v€ hiOu sudt gay s6ng thAn circ

t6c gii dua ra trong bii niy tuong tu nhu khAi nicrn

xAc sudt xuat hiOn s6ng thin mdt so tAc gii kh6c da

sf dung ll,71.

C6c so liOu dOng da't [10, l ll vn DDST (bdng l)
cho thdy,trong giai doan 1900-2000, khu vuc nghiOn

cftu dlxdy ra5.091 dong ddt5< M< 6,5' 188 dOng

ddt 6,5 < M < 7,5 vi,27 dong ddt 7,5 < M < 8,5.

Doi vdi ving ven bien phia tay Philippin, c6c so licu

n).)/ lAn luot Ii982, 54 v) 9. D6ng thoi, vdi 3 khoiing

rnagnitud tron, so luong DDST tuong [rng ld N1. =
20,20 vi 10 (d6i v6i toin bO khu vuc) vI Nrs= 9, 9

vA 5 (doi vdi ven bien phia tey Philippin) (bdn7 3).

TrOn co so cdc phAn tich thong kO, tAn suAt

DDST trong c6c khoiing magnitude M< 6,5, 6,5 <

M< 7,5 vi 7,5 < M < 8,5 c6 gi6 tri n*rs= 0,2, 0,2

vn 0,1 doi v6i todn khu vuc vd. n*15- 0,09' 0'09 vi

Bdng 3. Mot so tt6nh gi5 so b6 tdn suit ph6t sinh DDST khu vttc Bidn D6ng vA lAn cAn

KV*

Vwr'
Vlv

rl*Ts

M<6,5
lrs N:

6,5<M<7,5
Ntr [l*ts

7,5<M<8,5
Nr, fl*Ts'[rs N:

ll 21

t] 9

N: Nrt

5.091 20
982 9

0,2
0.09

0,3 188 20 0,2

0,9 54 9 0,09

0,1

0,05

lrs
JI

56

* V1y6 vi V1y - cfc kj, hicu chi toin b6 khu vuc nghion cfu vi rieng bi€t cho clc vr)ng ven biOrr phia tay Philippitt

Phdn l6n DDST xdy ra tr€n c6c d0 sau 10-33

krr (86 a/o), c6 CCCT truot chom (dip-slip) vd thuoc

loai dOng ddt manh (6,5 < M <1,5 (42 o/)) ddn rdt

manh (7,5 < M < 8,5 (26 a/o)). Tuy nhiOn, trong

nhfrng didu kiOn thu0n loi (ndng, gdn bo, kdm theo

phun trdo nfii lua hoac truot 16 dly bidn doc theo

clc bd mdt ddc dfng) thi dOng ddt M < 6,5 cfing co

khi nlng gAy s6ng thdn nang luong lon.

Trong khu vuc nghi€rl cfu DDST xty ra v6i tdrr

sudt kha cao, dat fl*rs = 0,4 (chu ky l4p tai 2,5

nam) doi v6i dOng ddt M < 7,5 vri nx1.=0,1 (chu

k! l[p lai l0 nam) ddi voi dong ddt M > 7,5. Trong

cic vung ven bidrr phia tx1' Philippin, tdn suat

DDST n*15 = 0,18 (chu k! lap lai 5'6 niirn) dOi vdi

dOng ddt M < 7,5 t,), tt*rs = 0,05 (chu ky lap lai 20

rrlm) dOi vdi dOng dAt M > 7,5.

T! lc dong ddt gay s6ng thdn tang theo d0 l6tt

dong ddt (magnitud), vdi circ gi6 tri q15= 0,3 ok d6i

vdi dOng d/t M < 6,5, 1l o/o d6i v1i 6,5 < M < 7,5

vi 3J a/o doi v6i 7,5 < M < 8,5. Tai c6c vung ven

bien phia tAy Philippin c6c th6ng so niy c6 circ gih

tri tudng irng blng 0,9 Vo, ll a/o vir 56 a/o, cao hctn

clc giit tri trung binh crla toin khu vuc.

Dd tdi niy duoc thuc hiorr nho su h6 tro vd kinh

phi cila Chuong trinh NCCB thuOc chc linh vuc

KHTN- Giai doan 2006-2008

TAI LIEU THAM KHAO

I I H. KATO, 2002 : Explantory Note of Easteru

AsiaGeological Hazards map ; Earstern Asia Natural

0,05 doi vdi ving ven bi€h phia tAy Philippin.

Nhu vay, vd trung binh s6ng thdn dia phuong (gAy

boi dong ddt M < 7,5) c6 the xudt hien vdi chu ky

2,5 nlm mOt lAn trong toin khu vuc vd 5,6 nim
mOt ldn 6 ven bien phia tiy Philippin. Tddng tu,

clc s6ng thin khu vuc (gAy boi dong dat 7'5 < M <

8,5) xiy ra vdi chu k! l0 nam mOt lAn trong toin
khu vuc vit 20 nim mOt ldn tai cAc vung ven bien

Phia talr PhiliPPin.

Kh6c vdi quy luat thay dcii tdn sudt, trong khu

vuc nghiOn ciru hiOu sudt gay s6ng thdn cua dong

dat tang dAn theo su tang cua rnagnitud, dat circ grd

tri nrs- 0,3 a/o, ll a/a t'i37 a/o trdng fng v6i circ

khoring magnitud M < 6,5, 6,5 < M < 7,5 vi 7,5 <

M < 8,5. Trong circ vung vetl bien phia tay Philip-

pin, thOng sO uiy c6 cic giir tri tuong 0ng r1-r, = 6'9 o7r,

l':- a/o vit 56 o/o. Nhu vay, mot trAn dOng dat M > 7,5

xAy ra tai ctac vung bidn phia tAy Philippin, c6 t6i

56 a/o kh| rrang li dOng dCt gly s6ng thdn v6i quy

mo tAc dOrrg khu vuc.

xf,r luAx
Danh muc 50 tran DDST, giai do4n 1900-2000

dI duoc thlnh lap cho khu vuc BiOn DOng vi lArr

can. <D = 0" - 25" N, l, = 100" - 130" 8,. Trong ciic

khoiing thay deii magnitud M < 6,5, 6,5 < M< 7'5

vI7,5 < M < 8,5 so luong DDST quan slt drroc lA

Nrs= 20, 20 vi l0 deii vdi toin bO khu vuc nghiOn

citu v) Ns'r = 9, 9 vi 5 doi vdi circ vung ven bidn

phia tAy Philippin.

5l
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SUMMARY

Some characteristics of tsunami earthquakes in the
ast Sea and adjacent areas

In this paper, a catalogue of 50 tsunami
earthquakes has been established for the region,
e = 0'-250 N, ), = 100"-130" E, in the period 1900-
2000. By analyzing this catalogue in comparison
with available earthquake and focal mechanism
data, some characteristics of tsunami earthouares
in the study region have been preliminarily set up.
It is shown that, tsunami earthquakes are possibly
generated in a relatively wide magnitude range.
Among 50 observed tsunami earthquakes, there
are 20 magnitude M< 6.5, 20 magnitude 6.5 < M<
7.5 and 10 magnitude 7.5 < M < 8.5 earthquakes.

, Most of these earthquakes occurred in 10-35 km
depths and are characterized bv focal mechanrsm
of dip-slip type.

Tsunami earthquake occurrence Frequency,
n-r"(M) defined to be the amount of M-magnitude
tsunami earthquakes in a year is estimated statis-
tically and of the values 0.4 (2.5 year repeat period)
and 0.1 (10 year repeat period) corresponding to
the magnitude ranges of M < 7.5 and 7 .5 < M < 8.5.
In the sea areas of West Philippines, these estima-
tes are equal to 0.18 (5.6 year repeat period) and
0.05 (20 year repeat period) respectively.

Tsunami generation efficiency of earthquakes,
n(M), defined to be the ratio between the total of M-
magnitude tsunami earthquakes and one of M-
magnitude common earthquakes, observed in the
same period of 100 year, is rather varied in dependen-
ce on M-magnitude value. In the ranges of M < 6.5,
6.5 < M < 7.5 and 7.5 < M < 8.5 this parameter is
respectively equal to 0.3 %, 11 ok and 37 %'for Ihe
whole study region and 0.9 %, 17 o/o and 56 o/o'for

the sea areas of West Philippines.

Ngdy nhdn bdi : l2-12-2006
Vi€n Dia chdi yd Dia t,dt li bidn,

Vitn Viit l.f Dia cdu
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