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XAC SUAT XUAT HIEN DONG DAT MANH O
VTNT NA4 THEO BAI TOAN MO HNH

THOI GIA{ - MAGNTI-ID

I. MO DAU

HiOn nay, clc thtinr hoa, thi€n tai do tu nhiOn

-uAy 
ra cho loii nguoi (blo lut. sat lo, n[ri ltia, dong

ddt...) chi con dong ddt li chua thd du b6o tru6c.

YOu ciu du brio tru6c mOt tlAn d6ng drit cAn trii loi
16 3 cAu hoi : d6ng ddt sC xudt hien o dau, rnagnitud
(chLin cLip) crja trin dong ddt d6 ld bao nhiou vd khi
nito sE xiy ra ; gin nhu chun-q tu mdi tri kli duoc

hai clu hoi ddu ticn. ThOn,u qua cic nghiOn cuu

phAn vung dOng dAt, chfing ta xirc dinh duoc noi

nio sE xut't hiOn dOng dat. Con clua dlnh gil dong

det cuc dai (M,,,,,*), sc biei o do khi ning xuai hiOn

dong <tit l6n nhCt li bao r-rhiOu. Rieng dc h'ri ldi cau

hiji khi rr)o don-e dr"ft s6 xuit hion, chirng ta vin
chua tirn duoc lr)i giii mot crich "hoan chinh". ha1,

n6i ciich khic li chring ta chua du bio chinh xic
cluoc thoi -giau sd xuit hiorr dong dit. Tron-u nhtng
narn gdn diy, rit nhrdu co g6ng nham du b/ro thtli
gian s6 xuft hien dong diit duoc nghicn cuu, nhung

chu yeu tip trung theo 2 hu6ng chinh : a) Tim clc
dCu hiOu tLt nhiOn bio tludc dong det sC xuat hiOn

(biei cleji ctot ngot rruc nuoc ngirn. chul,en dich

c1c cau trLrc ki€h tao dia chft, khi ph6n-e xa, thal'
ddi dot ngOt sinh hoat cila loii vct...), b) Tim hieu

circ cluy luit phht sinh don-q dit thong que thult
toln thOng kc. Theo cic hudng nghi6n cuu trOn, su

dun-e thuit toirr thdng k0 li hudng duoc nhidu nhI
clia chdrr cyuan tar.n rrhft trong thoi diem hi€n nay.

O Viet Nanr, theo hudrr-e thong kc, nhidu cOug

tlinh di tip h'un-g rrghi€u cuu du blo d0ng dit.
Trong c6ng tlinh l13lrnoi du bio tin sult lap lai
ciia mOt chin dOrrg, chua du b6o duoc thoi gian

xuiit hierr ciia lnOt trin dong dit vdi chdn cdp ciin

xhc dirrh theo nirr cu the. Tai cOng trinh ll2l da

tim ra mOt sO qu1, luit co the durrg du bao dOng

dit, nhung con rnang tinh chit dinh tinh nhidu hon.

Cin di1,nhit, cic tip brin dti gia toc dao dong ndn

cuc dai llll vli nghi€n ciru c1u1, luat hoat dOrrg ti€n
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chdn ll5l li nhlng kOt cluii rldi, c6 khi'i nan-u phuc

vu nghiOn criu du biro dOng d,ft d)i han o ViOt

Nam, riit cdn duoc xern x6t.

CDng theo hudng th6ng kO, trOn the gi6i nhi€u

nhi dia ch0n di su dung circ thuit lo6rr khic nhau.

MOt trong so d6 td su dung bi)i toin rr0 hinh Thoi
gian - Magrritud v)o du bho d)i han kha nang phit
sinh d6ng ddt 15,6,8,91 cho mOt sO noi tr€n thO

gidi. Chc c6ng trinh tr€n cho th.ry bii toirr rno hinh
Thdi gian - Magnitud 6p dung cho nhfng vung

dOng ddt nOng, chCn tiOu nim trong vo Triri dCt vi
L) nhfng ndi chic chin sE ph6t sinh dong dAt.

Ap dung bii tohn rrO hinh Thrri gian - Ma-qnitucl

n6i tr'On, chung teri bu6c driu dl tinh xltc suaft xttat

hiOn dOng ddt nanh cho nr6t doi nho l2l, cho nii€n
Bic ViOt Nam 13l. Kci quii cho thq,bli toirr n)1'

hoin toln c6 the su dung tlong di6u kiOn dia charrt

ViOt Nam.

Brii blo nriy ch0ng tOi cOng bo ket qui ung

dung bli to6n nrO hinh Thoi gian - Magnitud vr)o

nghiOrr ciru du biro drii han nhitng tren d6ng dit
matrh sE phlt sinh trong tuong lai cho tor):n linh
rheivict Nanr.

II. BAI TOAN MO HiNH THOI GIA{ - MAGNITUD

Bii toin niy di duoc trinh b;iy chi tiei trong 12,

31. ThuAt toin chinh cuabrii toirn li : qua thong kc,
gi0a thoi gian xi1, ra vil rnagnitud cua clc trirr
dong ddt chinh tai mot vAi ncti tren thc -qi6i c6 noi
quan h0 [5, 8 l:

logl= bM,rrt,r+cM,,+a (l)

trong d6, I- khoing thoi gian gi0a cic trin dong

ddt, Mn - rnagnitud trin dOng dit chinh xiy ra tru6c
do vi M,,,1,, - ngudng rnagrtitud tt'itt drirtg diit durrg

thOng k0 dd xAy ra tai ngudrr sinh clrzLn,a, b, c - clc
hc sd cin xhc dinh.



Tiy thuOc Vio so trAn d6ng ddt chinh di xdy ra
tron,q lr6t vin,u sinh chair, sC co 7";1r,6i i=].2,...,
n) li khoiing thoi gian gitia cic trAn dong dCt chinh
c6 magnitud > ciic rrgudn_u M,,,;,, du-d. c x6t 16, 91. Tu
clc gi6 tri f;, Mn vii M,,,;n vua tint duoc sE tinh giir
tri cria hO stj b, c ban ddu (cua phuong trinh (l))
theo thuAt toin ciia phuon-r tlinh hCii qu1' bOi. D6ng
thoi c6c gih tri a; (i = 1.2,..., n) cfrng ducrc xac
dinh bitn-s vi0c thu), clc he s0 b, c nrdi tirn duoc
vio phuong trinh (l) tuon-s rin-e. Gil tri ;1 li trun-u

binh tu chc giri tri a; ciia rr6i vung. Lirc niy, m5i
phuorr,r trinh (l) tru di gih tri a- d6 hal,phuong
trinh ( I ) trudc di1, 1''o thinh :

.r' = log 4 - a. = bM,rri,, + cM ,, (2)

'l-heo phucrng phrip binh phuoug toi thieu vri
h6i c1u1, ll,7ldu.r trcn dd ldn circ giir tri y, bM,,,;,,

vi cMn cho tiit ci chc ngudn cua khu vqc n_qhi6n

criu. ,qiir tr-i b vr) c rncri cua toin khu vuc lai ducrc

tint thii1,. Cu tiep tuc 1hu yi)'. tirth toln cho de'
khi circ giir'i a, cuatirngvin,uvigiltri b,ccria
toiur khu vrrc n-rrhiOrr criu khOn-c tha1, d6i. HC s0

tr^rctn-q quan bOi cLing nhu d0 lOch chuAn cho toin
khu vuc nghiOn ctiu clua d6 duoc xirc dinh.

Nghi€n ciu su phin bO ciia ciic tlin dOng di1
xtr1, r-a tai nhlng ving uguiin phit sirrh d6ng dAt

tren thegidi. cic tic gii tlong 15,6,8,9ld6u cho
rirrg phrln bo lo-sa chuin ciia ti s6T17'1, (trong d6 7'

lA cic khoring th<ri giun thuc t€ dI xic dinh r,) 7), li
gil tri thcri gian theo lf thuyei tfnh tu cong thuc
(l)) sC phn hop tot h<vn cric phAn bo khhc. Ph6p thri
tinh plru hcrp ct6 duoc thuc hiOn theo tiOu chufur

Kolnrogorov l l, 3l :

=,((.v) (3)

tro'g cl6 ,,, = 
_-tl?..14, 

(.) - 4, ( r)l ;

vi ), = D,,.rl;

Hirnr K(x) -qoi li hinr Kolnro-toror,, dai luong
D,, chinh lri d0 lOch l6n nhit gilra phin bo thuc

nghi€rn F,,(,v) r,i phin bo theo lj, thu)'et /:/)(.r). Giri
tri xic suit P().) tra tu bing c6 sin trong ciic shch

ly thLryei x;ic suit thOng ke ll, 71. Neu xlc suit
trOn tim duoc ciug gin l, cho ph6p kOi luin phin
bo gi:i thiet dit ra li ding tin ci1,.

COng thftc dun-g de tinh xhc suit chic chin xay
ra trin dOn-q dit cip M, tlong khoing th<li gian tu

t0

nanr thri I cho dOn narr th[r 7-*, tucrng tu t]hu cong
thuc tirrh xlc suit c6 didu ki€n tlong lj, thu1,ei xhc
sudt thdng k€ ur) biar ngiu nhiOn tuin theo luit
phAn bdchuAn N(a :o')ll,1l :

,--lo(t*-"I-d( '-")l l,-o(t -")l ,0,
L \ o i \ o )) L \ o t)

h'ong do:7'N'= lgl(t+Lt)[f t,l con 7'= lglrfl,l vi t

li khoLing thoi -cian tinh tu nim cuoi cung rni ri
ngudn d6 kh6ng con xly ra trin drin-c dt'r nio lirn
hon tr0n d6ng dit ct'p M cdrr quan tAnt dOn na1,.

T6m lai, didu kiOn de thuc hi0n bii toiin cin
dtirr btio circ y€u cdu :

a) Lua chon chc trin doug dt't chinh hcrp lj,' (ln
chc trin dOng dit rnanh trong ddi vii theo thdi gian
xuit't lricn, phii loai bo cic trin c10ng dft trudc i'i
sau trin chinh ha1, li loai bo "ti€rr chin" r,iL "du

chin" theo n-ulrTa rOn-rl).

b) Phin bO loga chuan cua ry s5l-l't1,phrii phu

hop theo kiOnr nghi0rr Kohrogorov.

c) Trong vung rrgui\n phit sinh cln xly ra trin
dong dCt M. > trin don-q dat cin tirrh r,) tu cl6 cl6n

na1, khOr.t-. corl trin dOn-g dil nio liln htlrt houe

bang trin dOng dit cdp M. tr€rr nfta.

Khi drirr bho chc didu kien tr€n. su durrg cdn-r

thuc (4) sE dAnh gii duoc khi rrlng phit sinh ddng
dt't theo thoi gian cho tung vung n-uu6n. Kei qui
nhiur duoc xlc suCt tlAn dOng dat cip M cin tinh
xX1, 

''o 
sau khoing thcri gian At rtautt tirrh tu rtarn

hion tai li'tnt rldc.

III. KdT QUA TiNH TOAN CIJO VIET NA\4

1. 56'li€u ding dn?

So lieu dOng dit duoc su dung trong nghien
cuu niy bao gdrr cic sO li0u ciia ViOt Nan c6ng
DO gan oay. oo ra:

- Dunh uruc dOng dit Viet N.un ll4l,
- Hieu chinh gii tri do siu, ma-lnitud ciia cic

trAn dOn-e dit diOu tra trong nhAn din (1903 -

r962) | l0l,

- Danh muc dOng dit Viet Narl tir nim l l4 clen

nirr2003,M>3,01161,

- Biro cho hing nlnr cua phong quau slt ddng

dit - ViOn Vit lj,' Dia ciu.



Ngoii ra, ch0ng tOi con sti dung danh rnuc

dOng dft cLia mOt r,)i nudc tt€n thO gidi cOng bO :

ISC (Trung ttrrn Dia chrih Quoc re). NOAA vi
NEIC (M)r)...

V6i cric ngudn so li€u dong dil noi ffen, ching
tOi slr dun-q ddu ti€n lri so liOu theo ll6l. TiCp dch

sO lieu ducrc cloi sinh vdi cltc danh ntuc dOng dat

khfc dc Iap n€rr clarrh uruc d6ng dit diy du, tn d6

cluoc clung cle phin chia circ trin dOng dat da xi1,

la trdrt rn6i dtri phat sirrlr dortg dii.

2. Hoat dQng dQng dit t'ti phin chia doi phtit
sinh d1ng di1

Trong pham vi lluh th6 Viet Nanr, ddc tntrtg
hoat clOng clOng dzit thOn-r qua cic quy luit phAn bO

clO slu chdn tiOu c0ng nhu tAu suit xiy ra dOng drit

cho thiy c6 su bi€u hien hoat dOng khric biet, Lrit

phu hop theo 9 ddi : ViOt Bic, DOng Tridu - CArn

Phi. SOng Hdrrg, Song Di - Song Ml, Muong Td -

Dicn Bi€n, Song Ci - Rio Niy. A Ludi - Riio Quin,
Ba To - Cting Sou vi) Thuan Hrii - Minh Hii.

- Doi Viet Bdc

Theo so tiOu clOng di1 di ghi lrlrin. clc trin
dong dit c6 M, = 4.0 + 4,9, chin ticu tip trurrg o
do snu tu'5 deir 15 knr. Trorrg doi. chiir tiCu cac

trin cl6ng ctit Cf xry ra chti 1,eg tu 7 dOir 19 krn,

n€n bd diy ting tip trung chin ti€u d6ng dit o day

li l9 - 7 = l2 kn.r. Qua thong k0 cho thiy bieu hicn
gia tang sO trarr dOng dAt trong phant vi dtri niy tu
nirr 1985 vi dic biOt r,)o 2 trltn 1996 - 1991.

- Doi Dong Tri6u - Cdm Phd

Tlong cldi. thc ki XX ghi nhin 3 tr4n dong dat

rnanh M. = 5,0 + 5,9 da xdy ra. TrAn dOng dat

rnanh rrhiit o Bic Giang 12-6-1961 co M. = 5,9.

Hdu h0i cic tlir.r dOng ddt trong d6i co d0 siu chirr
tieu tep tfun-s tu 9 d€n 2l krn (tru ffan dOng dit
Bic Ciun-q ngil' l2-6-1961 c6 dO siu chin tieu h =
18 krrr). rrerr be di1'tirrg tip trultg chfn tieu dOrrg

dCt trorrg ddi se li 2l - 9 = l2 knt. Hoat dOng dong

diit tlong ddi tu1, uriuth hdlt dcli Viet Btc. nhu'rrg

cOng chi th01,tai clc nanr 1961 - 1962, 1979 vi
1997 li nhfng ninr dOrr-c dat di xay ra nhieu.

- Doi sOng H6ng

Bc diy tirrg hoat dOrrg dOng dat 6 day li 20 - 5 =
15 krr do cric trin dong diit co M. < 4,9, chin ti€u

tap trung tn 5 dei 15 krn. cou dong dft voi M. >

5,0 chu yOu cr dO siu 15 - 20 km. Trong ddi nhAn

thdiy dOng dat hoat dOng theo 2 thdi ki : tu rrirtn
1923 ddn 1964 vii til 1976 dOn na1'. Trong nirtrr

1997 dong dAi lierr tuc xiy ra lroll-!.: doi viri tlrtrr

rranh nlrCt 22-4-1991 (M, = 4,5) gAn Lfto Cai.

- Doi Song Da - Song Ma

Tlong ddi c6 hai tlirn dong dAt nranh nhdt cr Viet

Nanr dI xAy ra r,6i M, = 6,7. MOt li tlin dOn-g dilt

nam 1635 o Ycn Dinh - Nho Quan. tt'ittt con lai xdr

la ngiy 24-6-1983 tai Tuin Ciao. Do slu chnrr ti€Lr

dong dft tlong d6i tn 3 dei 20 knr, ndrr tAn-g tip tlturg

chdn tiOu dOng dift trong ddi lii l7 knr. Tlon-t cliri

c0ng thay 2 thoi ki hoat dong dcing dil li l9l0 +

1943 vi 1914 d€n nay. Troug thoi ki sau, dOng drit

xay ra nhidu nlrCt tu rrlui 1982 dch 1987 lir thdi
gian tru6c vi sau trln d6ng dat Ttnin Giio 1983.

Neu chu kj'hoat dong o diy ln l9$ - 19 l0 = 33

nlnr li phn hop, thi dLr blo chu ky hout dOng tu

rrlni 1976 dOir nay o tlong ddi cilng sirp kei thtc.

- Doi Muong Td - Dien Bi6n

Trin rnanh nhdt trong ddi xiy ra rr-uiry I - l- 1935

tai phia dOng thinh phO Dicn BiOn v6i M, = 6,8.

Qua th6ng kO nhin tht'y bd diy ting tap trung chdrt

tiOu dOng ddt o diy lr) 23 kur (tr:I2 dcn 25 knr) r'i
chArr tiOu cua clc triu uranh xAy ra trortg girli han

15 - 25 knr. Trong d6i, cic thoi diern hoat dong

nranh cua dOng dlt li 1920 + 1924: 1933 + 1940

irng vdi hai tran nranh 2-1920 (M. = 5,6) r'i, l-ll-
1935 (M. = 6,8). Tu nlrl 1976 deh nay dang l)
thoi ki hout d6ng dong dai tnanh trong dcri.

- Doi S6ng Cd - Rao Nay

DOng drit lich str xiy ra 6 Vinh rriun l82l t'oi

M. = 6,0 l13l van ll) tran rnanh nhJt trong c16i.

ChAn ti€u dong dat tlp trung o do sau 7 + 20 krn.

n€n b€ dCy ting tap trurlg chiin tieu dong dt't o day

h 20 - 1 = l3 kur. Tron.g doi thay ro dong dit hoat

dong theo hai th<vi ki, thdi ky diu tir nim l9l5 dcn

1945 t,8i giai doan manh trhat vio nlrnr 1928 +

1930. Thdik! srLu vio 196-5 + 1995.

- Ddi A Luoi - Rao Qudn

Trong ddi trAn ldn nhiit theo ghi nhin di xiy r-a

ngiy 16-5-1968 vdi M. = 5,0 (tuy c6 I trin M. = 5.7

xiy ra rrgly 12-3-1991 rrhung thuOc dia phiLn bOn

Lio). DO slu chdn tiOu tip trung tron-q gidi han I I

+22krn, nOn bd dC1, 1i11. hort dOng cr dtrr, li 22 - | | =
l1 knr. TJ 1916 dc1l 2000 li nhtng nanr dOng dii
tror.rc ddi xiv ra nhidu.

ll



- Doi Ba To - Clng Son

Hai trAn rnanh nhft troug dcri xay ra vAo ciic
ng)y l2-4- 1970 r,r) 24-5-1912 vdi M. = 5,3. DO sAu

chdn tieu cic trin dOng dit di xe1' ra tap trulrg
trong khoiing l2 + l8 krn. Tron-t ddi, vAo cic nirr
1935 vi 1963 - 1964 li nhtng ninr dl ghi nhArr

du'Oc nhleu tl'an dong dit.

- Doi Thuan Hdi - Minh Hdi

DOn-q dit dii xiq, fa trong cldi khOng nhidu.
nhung thon-u k€ clro thfy dO s0u chirr tiOu cic lrAn
dOn-rr ddt tip trung o l2 + l8 krn vi 6 do sau tu 3

dOn 9 knr. do di6n tich ddi c6 I phdn li BiOh Don-s.
Thdi gian 1960 + 1912 liL nhfrn-q nam trong d6i

i' 1.luon xit\/ flr oorlg oat.

Nf]u ,,ay. f-I*t dOng clOng clit tren lenh th6 Viot
Nam di di€n la theo tung d6i ri€n-g vi ching khic
biet vdi c6,c cldi lidn ke (cri vd do siu cht'n ti€u. bd
di1, 1i6-. hoat dOng vi) thoi k! hoat dong dOn_q dit).

Cila hoat dong don-u diit vr) cic yOu tci dia chJr,
ki€ir tao c6 mOi cluan h€ biin chit v) h'uc tiep. Dua
vr)o d6. n-su),en tic de ching tOi phirr chia ciic ddi
phlit sinh dong dit nrLnh l) tron-s nrcii ddi phiii c6
sLt khic rrhau 16 r6t r,€ dlc tfult-s ciu tric - kieit
tao. hoat d6ng dia dOng luc hien dai r,) dac trung
hoat dOng d6ng dit. Ddn-s thdi trong rl6i ddi phrii
c6 clLc dirt gay dang hoat d6n,t r,) c6 khri ning plrlit
sinh clCrn-s dft. Tlong cric nghiOn cuu tru(;c dAy vd
dic trun,u dia chLit kiOir tao. chuv0n dOng hiOn dai,
trur)ng clil vit ly, cac clft gi1, phirt sinh dOng diit
13, 4l . dI cho thi1, 6Ll'r* v(ri su khic rrhau vd hrtat
dong dong clit nhu ctl tlinh bi1,, theo quln diOil
ctia chirr kieh tao, linh thii Vi€t Naur duoc chia
thirrh 9 doi plrlt sirrh dorrg dit nrrnh thinh I 7.

-1. Xicsulit xu:it hien ding diit ntanh d'l/i€t Nant

TrLLdc hOi. clLrl sO liOu danh ntuc clOng ddt tai
cac ddi phlt sinh cl6ng dui. churr,s toi di chon duoc
cic trin dOng drit chinh phu hcrp dO tinh toin cho
Vi€t Nunr rrhu trong bcing l. Theo thong k€ vt) lua
chon cho thi1,trong nr6i d6i cin loli bo nhfng trAn

dOn-q dit trudc tlin chinlr (circ trin "ti€n chdn')
trong khoing thrri gian 3 - 4 nam. Con khoing thoi
gian hop ly dC loai bo cic trin sau trin chinh (c6c

trin "du ch;iir") : v6i M, < 4.6 (d6 Richter) ld 2 - 3

narr. M. = 4,J +5,2 Ii5 nirr, M. = 5,3 + 6,0 ln 6 - 7
nanr cor.t M. = 6. I + 7.0 li 9 nirn.

Nhu viy, tron-c dfri Viet Bic c6 -5 trin don-e ddt
chinh duoc sri dung vio tinh toin, so tlin dOng dft

t2

nhu vAy (trong ngoic don) tu<rn_r irn-q d cic ddi
DOng Tridu - Carn Phi (7), Song Hdn,c (t0), Song
Di - SOng M[ ( I I ), Muong Te - DiOn Bien (8). Son-u

Cri - R)o N4y (6), A Ludi - Rio Quin (5), Ba To -

Cun,c Son (6) vii Thuin Hii - Minh Hii (4). D6 t)
nhDtr-q trAn dOng da't munh da xi1, 1n 11s11. thrii gran
qua vi dlc trung cho rl6i dtti phht srnh d6ng dat.

Thuc hi0n chucrng trinh tinh toln do chirng tOi

lip trinh tren co scr lj,' thul,Ot dl rrinh bil, o phin 2,
ket clui dI nhAn duoc citc th6ng sO cua phrrcrn-u

trinh (l) cho toin ViCt Naut nhu sau : b = 0.5923 r,i
c = 0,0406. Ddng thdi qua d6 cfrn-c rrhin duoc cic
hO sO a cho 9 ddi phirt sirrh dOn,s dut cr Viet Narr :

Viet Bic '. dr= - I ,633, DOng TridLr - Cirn Phi : ,r, =
-1,696, SOng Hdng '. a, = -1,990, SOng Dir - Song
MI : rq = -2,012, Muong Te - Di€n Bien : d; =
-2,014, SOng CLt- Rio Niy '. da = -1,924, A LLLtii -

RIo Quln :a-, - -1.639, BaTcr - CLrn,g Srrn : -* =
-2.091, Thuin Hrii- Minh Hrii : rr, = -1,654. He sti
tuoug cluan cho toiin Vi6t Nant ciing c;un cl(r nhin
duoc li 0,62 vi dO lOch chuin li 0.16. H0 sti ru'o-ng

cluan tren khOng cao, nhung vdi didu kiOn sO liOu
nhu hiOn nay thi turlng quan ni)y chfp nhin clurrc.

Tic'p dci, ph6p thu tinh phu hcrp theo tieu chLrrin

Koln.rosorov clrroc xern x6t. K€i clLrii ti ntrlrc gii tri
trun-rr binh bin-s 0 vir cler l6ch chuiiu bin-g 0. lli rhi
D,, = 0,04J2, do d6 K(x) = 0,628. Tla bring hrinr
Kolnrclgorov nhin dudc xac suit P = 0.83 cho thiil'
giri rhiei phln bo thcrigian dI clit ra l) phr) hcrp.

DLt bho nh0ng trin d6ng diit nrrnh (ci di1, Ii
tllin c(r M.= 5,0, 5,5 vli 6.0) xa1'r'a sau 10. 10.30.
40 vi -50 nlnr rtr-rl tlnh tir nhnt 2006 cho tung drii
phit sinh dOng diit, ch[rng tOi su dLrng cong rhiLc
(4). neu thoa rnhrr ctuclc cliOu ki€n cua br\i tcxLn :

trong dtii turrg xa1 nL nhtlrrg trin ,-l,,rr,.l tilit ct,
rnagnitud > magnitud trAu ntanh cin tinh.-

- Doi Vi6t Bdc

Trong cl6i. tlAn clOng tlui co nragrritud lvl. > -5.()

cuOi cung ctl xii1, r'a liL trin nlnt 1933 (tou dO 22.42
vri 106.42, biing l). Clral,chucrng tlinh biri toiLn clLr

bio cho ket quri sru 10.20.30.40 r,ir -50 rlur.r rtrha

(tinh tu ninr 2006), xirc suift se xuat hi€n tliLn clolrg
dit nhu \/ir)/ tudng ilng 0.339, 0.5-53. 0.693. 0.790
vi 0,852. Trong ddi chua tung xii1, 1. tr-,,' dcrng clft
nio co M. > 5,5 nerr b)i toin tren khong du bio
duoc tlin dong dt't s6 xC1,r'l voi M. = J,-5 r,i (r.0.

- Doi Dong Tri6u - Cdm Phd

Tr-in d0n-rl det nranh nhiLt trong cl[ri li trin clttng

dlt Bic Ciang (ngi)1, 12-6-1961, toa d6 chlin tinr



C6c d6i ph6t sinh
dOng dAl

I Vi6t Bic
ll. Dong Tridu -

cdm Phi
lll. S6ng Hdng

lV. Song D?r -
Song Ma

V. Mudng Td -
Di6n Bi€n

VI. Song Ci -
Rdo NAy

vil. A Lu6i -
Rdo Qu6n

Vlll. Ba Td -
C0ng Son

lX. ThuAn H6i -
Minh Hai

Hinh 1. Vi tri cdc ddi ph6t sinh dong da't vd chdn tAm c6c trAn d6ng dat chinh su dung trong bdi tofn
m0 hinh Thoi gian - Magnitud
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Bc)try l. Danh muc c6c trQn tten.S tla! ch-inh sridqng {d dqr

Thdi gian - Magnitud cho c6c d6i ph6t sinh dgng
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Bcing 1(tiep theo)

( I ) (2) (3) (4) (s ) (6) (1) (8)

r6.48
16.09
17.30
r8.30
18.0r

t01.4t 4.8
r08.09 4,8
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r 08.50 4,8
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r08.20 5. I

109.00 4,8
104.90 -5,3

107.90 4.tj

(e) (lQ)

1829

Ddi VII t941

A Ludi - 1968

Rio Ourin 1982- 1985
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1936
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Ba To - I95j

Cung Son 1965
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r 882
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t4.21
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14.50
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r3.39
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21.30 r,i 106.12) co M. - 5,9. clng ld tran dOng

dit cuoi cung di xi1, 1" trong ddi c6 M.2 5,0 v)
5,5. Do d6 theo bli toln Thoi gian - Magnitud. sau

10,20, 30,40 r') 50 nlrl nfa (tinh tu nirn 2006)

xic suiit xuft hieu tlirr dOng dit M. - 5.0 tuong

urrg sC l) 0,369. 0,591, 0,139. 0,829, 0,887 vn

xic suiit xuiit hi€n trin dOng dft M. = 5.5 tuong

irng li 0,180, 0,339, 0,472, 0,580. 0,669.

- Dai Song H6ng

Nln l96l , tlAn dOng ddt M. = 5,2 (tou dO chCrr

tim 2 l.90 vi 104.90) I) trdn dOng dat cuOi cing di
xA1' ra trong cldi c6 lvl. > 5.0. Trong d6i chua turrg

xiy la triLn clOng dit rrito c6 M. > 5,5, nCn biii toitrl

Thrri gian - Magnitud khOng du bAo duoc n'An

dOng dit M. = 5,5 r,ri M. = 6,0 o day. Sau 10, 20,

30, 40 vn 50 nln.r nta (tinh tri narn 2006) x6c suAt

xuit hiOn trin d6ng dit M. = 5,0 tronS ddi tuong
[rrrg se li 0,559, 0,792, 0,898, 0,948, 0,973.

- Doi S6ng Da - Song Md

Nhfng xic suft 0,641, 0.865, 0,941, 0,911,

0,990 lrf xhc suft tuong ung s€ xuit hiOn trin dOng

dCt M. = 5,0 tlong d6i sau 10,20,30,40 r'i 50

nirn nta (tinh tr,J nam 2006), r'i trln dOng dzit cuoi

currg dl xi1, p" nlrl l99 l (tai toa d6 21 .24 vi
104.19) r,6i M. = 5,0 li tran dung dc tinh toirn.

Xerl x6t d€n trin dong ddt cueii cun-c c6 M, ) 5,5

nhin thiy trin dorrg d0t Tudn Giio 24-6-1983 (toa

do 21.11,103.40) M. = 6,7 li phn hop cho biii

to6rr. r,i diy cfrng li trin d6ng ddt cuoi cDng c6 M.
> 6,0 trong ddi. Nhu viy sau 10, 20, 30, 40 vi 50

nlrn ntia (tinh tu nam 2006), xlc sutit s6 xut't hi0n

trarr dOng ddt c6 M, = 5,5 trorrg doi lii 0.326'

0,562, 0J19, 0,822, 0,982 vi doi vcri tran M. >

6.0|i0,096, 0,224, u354, 0,413, 0.s16.

- Dai Muong Te - Di€n Bi6n

Trin dOng ddt cuOi cung trong d6i c6 M, > 5.0

li tran xiy ra uirt.t 2001 (toa do 21.33 vii 102.85)

M. = 5,3. Du biro sau 10, 20,30,40 v;i 50 trim nia
(tinh tu naur 2006), tlong d6r c6 khri nring xLrii

hiOn trin dOng dit M. = 5,0 tuong fng lri 0.600,

0.873. 0.957. 0.984. 0,994. Tran ddrr-s drit nrrl
1958 (c6 toa dO 20.30, 104.18) M, - 5,7 Li ttln
cu6i cDn,u tlong ddr c6 M. > 5,5 rrOn clua tinh toirn.

xtrc sudt 0.422, 0,660, 0,194, 0.812, 0,919 ln

nhtng xac suAi tuorrg fng s0 xuit lriell tlitlr tlotlg

ddt M. = 5,0 trong ddi sau 10,20,30,40 vi 50

nim nta (tinh tu naur 2006). TrArr dOng dft Dicn

Bi€n l-ll-1935 (to.r dO 21.08, 103.25) voi M. =
6,8 li trirr uranh nlrCt dl tung xiy ra trong ddi vit

cing li trin cuoi cung di xuCt iiiOn o diy c6 M. >

6,0. Sau 10, 20, 30,40 vi 50 nim nla (tinh tu nxnr

2006), xlc surit se xudt hien trin dong dil co M- =
6,0 trong ddi tu'orrg irng li 0,226. 0.391. 0.-537,

0.64r, 0,7 r 8.

- Dai Song Cd - Rao Nay

Theo bii toin nro hinh Thoi gian - Magnitud.

xirc suCt sO xudt hien tran dOng d:it co M. = 5.0

trong d6i sau 10, 20,30,40 vi 50 nlm nita (tinh tu
nlm 2006) tudng fng lA 0,431, 0,666, 0,805,

0,889,0,944 vi tran dong dt't nlm 1903 M, = 5,2

(c6 toa dO chdn tam 18.66 vd 105.66) li trin cuoi

cDng di xay ra trong ddi c6 M. > 5,0. Trong ddi

l5



chua tung xi1, 1-o rr^r.r dong d/t nio c6 M, > 5,5 n€n

bii toAn khOng du blo duoc tran dong dli trong
doi vdi M. = 5,5 vi M. - 6,0.

- Ddi A Luai - Rao Quan

Trin d6n-r dCt nirn 1968 M. = 5,0 (c6 toa d6

17.30 vi 105.50) li n'en cu6i cung dt xi1, 11r 11'611o

ddi c6 M. > 5.0. T'heo tirrh toin tu bii toin mo

hirrh Thcri -uian - Magnitud, xirc sut't sC xuAt lriOrt

trAn dOng dat co M. = 5,0 trong doi sau 10,20,30,
40 vd 50 nhn nta (tinh tu narn 2006) turrng un-t li
0.394. 0.580. 0.728. 0.820, 0,879. B)i toritr

khOng dublo duoc trAn dong dit voi M. = 5.5 r'i
M, = 6,0 do trong ddi chuu tung xay' ra tritt d0n-q

dit n)o c6 M. > -5.5.

- Doi Ba To - Clng Son

Biii tohrr rno hinlr Thcri gian - Magnitud
kh6ng dLr blo ducvc tlir.r tlong dli M. - 5.5 r,:i M, -
6.0 do tlong cldi chua tung xa1' r'a trin dOng dJt

rrio c(r M. > 5.,5. TrAn dOng dat rraut 1970 (toa do

chiin tAnr 13.39 v) 108.90) N4. = 5.3 llL trin ctrOi

cirng cllt xiil' ru trong d6i c6 M. ) -5,0. X/rc suit se

xuiit hiOn tlin clOrrg diit c6 M. = 5.0 trong dcri sau

10,20.30.40 r,i 50 ninr nfa (tinh tu nint 2006)

tuon-r rin,e li 0,644. 0,859, 0,941. 0,973, 0,988.

- Ddi Thuan H6i - Minh H6i

Trong ddi, trin dOrrg dJt narr 1969 (toa dO

10.90 vl 104.90) M. = 5.3 l) trirr cuoi cun-l dl xiil'
la cri M. > 5,0. Du brio sau 10.20,30.40 vi 50

niur nira (tinh tu narn 2006), xhc suit sd xudt hi€rr

trdn ddng det c6 M. = 5,0 tron-q ddi tuorrg ting lri

0,358. 0.584, 0,129, 0,824 vr) 0,881. Bii to6n

khOng du biro ducrc trarr d6rrg dil vtri M. = 5.-5 vii
M. = 6,0 do trong ddi chttu tung xiy' ra tt'itr dottg

ddt ni\o c6 M. > 5,5.

Nhu vi),. tai Vi€t Nurn xic suit xuai hien triut

dOng dft M,= 5,0 c6 khi nlrtg x11' ru cr tit cLi 9 dcli

phirt sinh dOng dil. Trong do d 4 ddi : ViOt Bic.
DOn-g Tridu - Cirn Phi, A Ludi - Rio Quirr vi
Thuin Hiii - Minh Hiikhi ning xuat hierr thip hon

so vdi cic cloi ct)rr lai. Vi du sau 20 nam nta (tirrh
tu nanr 2006) xhc suit xuft hicn tai 9 cldi phirt sinh

dOn-s cliit : ViOt Bic. DOng Tri6u - Cim Phi. Song

Hdn-r, SOng Dii - SOn-q Mi. Mucrng Te - Dien Bien.

Song Cri - Rio Ni1,. A Lu<ri - R:)o Quin. Ba Ttr -

Cung Son vi Thuirr Hii - Minh Hii lin luot tuong
fng 0,-553, 0.591, 0.192, 0.865, 0,873. 0,666,

0.580. 0.859 r,i 0.584.

l6

Du blo vdi fi'an dong diit c6 M, = 5.5 brii (ohn

Thoi gian - Magnitud chi tirrh duoc cho 3 ddi
D0ng Tri6u - Carn Phi. Song D) - SOng MI.
Mucrng Te - Didn BiOn. Sau 30 uirr nfia (tinh tu
nlm 2006) xlc suft xuat hicn lAn lLlcrt turtng fung ti
3 dd.i trOn chi dat 0,412, 0,119 vi 0,794 lri nruc
xhc'.suat trung binh.

, Chi con d6i phAt sirrh cl0rrg dft SOng Dii - Sirng

Mi, Mudrrg Te - Dicn Bien du clidu kicn du- biro

tlAn dOng ddt M,= 6,0 theo biii to/rrr mO hinh Thdi
gian - Magnitucl. Xirc suft xuiit hiOn tlAn dong dit
M. = 6,0 sau 50 nnm n0a (tinh tu nam 2006) tucrng

[trrg cho 2 d6i trerr mdi chi dat 0,-576 vi 0.7 l8 cho

thd1, khri nlng sudt hi€n c0ng khr)ng cao.

riir luAN

TrOn co so cic ket quri ciat clutlc cua nghien

cuu, ch0ng tOi c6 nr6t sij uhAn x6t uhu sau:

- Lirrh thd ViOt Narn cJurrc chia thinh 9 ckii phit
sinh clOn-u clit nanh :ViOt Bic. DOrrg Tri6u - Cirrt-
Phi, Song Hdng. Song D) - SOng N4i. IVU<rng -le -

DiOn BiOn, SOng Cri - Rio Ni1,. A Luivi - Rito Quln.
Ba Tcr - Cun,q Sctn r') Thuin Hii - N4inh Hrii.

- Trong thoi gian tdi, trin ditn-s diit tlanh N4. =
5,0 c6 the xiy ra tr€n moi cl(vi phlt sinh dong diit tr
nu6c ta, rrhutrg xic xuit sE xi1, 1', 5: 3 cl(ri SOn-g Di
- Song MI, Mucrng Td - DiOn Bi0n vii Ba To - Cung
Srrn li cao hor.r sc'r r,(ri citc cidi ci)n lli.

- Theo biLi foiLn rnO hinh '1-hcri gian - tllgrtittrcl
chi c6 3 d6i : Dong Tridu - Cim Phri. Song Di -

Song Mi r,) Muong Te - Dien Bie n drj didu ki€n clLr

blo triu dOng dit M. = 5.5 c6 thO xi1'r'u. rthurrg

xhc sudt xuiit hien'chi ci rnric tlun-u binh. Ct)n tlitrt

d6ng dt't M, = (r.0 du'bio s0 xurt hi€rrii 2 cli'ri Strng

Di - S6ng Md vi Muc)u-g Te - DiOn Bi€n r'6i xirc

suift thfp.

C0ng trirrh clutlc hoirr thinh r'(ri su tii trc kinlt
phi cila chuong trinlr nghi€n c[tu etl brin. Hoi cldng

Khoa hoc tu nhi€rr. t/ic gii xin chAn thinh ciLm dtr.
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SUMMARY

The probability of strong earthquake occurrences in
Vietnam territory based on the Time- Magnitude

predictable model

This paper presents a separation of the 9

seismic sources in Vietnam territory: Northern East,
Dong Trieu - Cam Pha, Red River, Da River - Ma
River, Muong Te - Dien Bien, Ca River - Rao Nay,
A Luoi - Rao Quan, Ba To - Cung Son and Thuan
Hai - Minh Hai, based on the viewpoint of
seismotectonic and the combination of recently
interpreters of geological, geophysical and
geodynamic data. The Time - Magnitude predictable
model has established on the basis of relation
between times and magnitudes of the main shocks
in the form :

logl= bM,..ir*cMt,+d

The Time - Magnitude predictable model can
caculated the probabilities of strong earthquake
occurrences in the nine seismic sources (with
magnitudes M. = 5.0; 5.5 and 6 0) for the next 10,

20, 30, 40 and 50 years (from 2006 year) is

presented in this paper
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