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XAC SUAT XUAT HIEN BPONG PAT MANH O
VIET NAM THEO BAI TOAN MO HINH

THOI GIAN -

1. MG DAU

Hién nay, cic tham hoa, thién tai do tu nhién
ady ra cho lodi ngudi (bdo lut, sat 10, nai Itra, dong
ddt..) chi con dong dat 1a chua thé du bio trudc.
Yéu cdu du bao truge mot tran dong dat cdn trd 16i
15 3 cau hoi : dong dat s& xudt hién & dau, magnitud
(chdn cap) cua tran dong dat do 1a bao nhiéu va khi
nio s& xdy ra ; gin nhu ching ta mai trd 161 duge
hai cau hoi diu tien. Thong qua cic nghién clu
phan ving dong dat, ching ta xac dinh duge noi
nio s& xuit hien dong dat. Con qua danh gia dong
dat cuc dai (M), € bit & do kha nang xuat hién
dong dat 1én nhat 1a bao nhiéu. Riéng d€ trid 1o cau
hoi khi ndo dong dat s& xudt hién, ching ta vin
chua tim duoc 107 gidi mot cich "hoan chinh”, hay
n61 cach khiac 1a ching ta chua du bio chinh xic
duoc thai gian s& xuat hien dong dit. Trong nhing
nim gdn day. rit nhiéu ¢ géng nhim dy bao thoi
gian & xudt hien dong dit duge nghién clu, nhung
chu yéu tap trung theo 2 hudng chinh : a) Tim cic
ddu hieu tu nhien bio trudc dong dat s& xuat hién
(bien déi dot ngot muc nude ngdm, chuyén dich
cac cau trac kieén tao dia chat, khi phong xa, thay
ddi d@ot ngot sinh hoat clia lodi vat...), b) Tim hiéu
cic quy luat phat sinh dong dit thong qua thuat
toan thong keé. Theo cic hudng nghién ciu trén, si
dung thudt todn thong ke 13 huéng duoc nhiéu nha
dia chdn quan tam nhit trong thai diém hién nay.

O Viet Nam, theo hudng théng ke, nhiéu cong
trinh did tap trung nghién clru du bio dong dit.
Trong cong trinh [13] méi du bao tin suat lap lai
cua mot chan dong, chua du bio duge thai gian
xudt hien clia mot tran dong dit voi chan cdp cin
x4c dinh theo nam cu thé. Tai cong trinh [12] di
tim ra mot s quy ludt c6 thé dung du bao dong
dat, nhung con mang tinh chat dinh tinh nhiéu hon.
Gin day nhat, cac tap bin dé gia toc dao dong nén
cuc dai |11} v nghién cltu quy luat hoat dong tién

MAGNITUD
DANG THANH HAI

chan [15] 12 nhitng két qua mai, ¢6 kha nang phuc
vu nghién ciru du bio dong dat dai han o Viét
Nam, rat cin dugc xem xét.

Ciing theo hudng thong ke, trén thé gidi nhiéu
nha dia chan di st dung cic thudt toan khic nhau.
Mot trong 6 do 12 st dung bai toadn mo hinh Thoi
gian - Magnitud vao du bao dai han kha nang phat
sinh dong dit |5, 6, 8. 9] cho mot $6 noi trén the
gidi. Cac cong trinh trén cho thdy bai toan mo hinh
Thai gian - Magnitud ap dung cho nhiing ving
dong dat nong, chin tiéu ndm trong vo Trai dat va
12 nhitng noi chic chin s& phat sinh dong dat.

Ap dung bii toan mo hinh Théi gian - Magnitud
noi tren, ching toi budc diu da tinh xac sudt xudt
hién dong dat manh cho mot doi nho |2], cho mién
Bic Viet Nam |3]. Két qua cho thiy bai toin ndy
hoan todn cd thé st dung trong diéu kien dia chan
Viet Nam.

Bii bio niy ching toi cong bé két qua ang
dung bai toAn mo hinh Thoi gian - Magnitud vao
nghién ciru du bio dai han nhing tran dong dit
manh s& phit sinh trong tuong lai cho toan linh
thé Viet Nam.

II. BAI TOAN MO HINH THOI GIAN - MAGNITUD

Bai toan ndy di duoc trinh bdy chi tiét trong {2,
3|. Thuat toin chinh cta bai toan 13 : qua thong ke,
gitta thoi gian xdy ra vd magnitud cla cic tran
dong dit chinh tai mot vai noi trén the gigi cd moi
quan he [5, 8 |

logT = bM

min

+rMp+a (n

trong do, T- khodng thdi gian gifta cic tran dong
dit, M, - magnitud tran dong dat chinh xdy ra trude
d6 va My, - ngudng magnitud trin dong dat dung
thong ke di x4y ra tai ngudn sinh chin,a, b, ¢ - cic
he s& cdn xac dinh,



Tuy thuoc vao s tran dong dat chinh di xdy ra
trong mot ving sinh chan, s€ ¢6 T; (voi i =1, 2, ...,
n) 1& khoang thoi gian giita cac tran dong dat chinh
c6 magnitud > cic ngudng M,,;, duoc xét |6, 9]. T
cac gia i Ty, M, v My, vira tim duge sé tinh gid
tri cia hé s6 b, ¢ ban dau (cta phuong trinh (1))
theo thuat toin cta phuong trinh hdi quy boi. Dong
thoi cac gid tri a; (0 = 1, 2, ..., n) cling duoc xic
dinh bing viéc thay cic hé s6 b, ¢ mdi tim dugc
vao phuong trinh (1) tuong tng. Gia tri gz, 12 trung
binh tir cic gid tri 4; cua mdt vong. Lac nay, moi
phuong trinh (1) triv di gid trl g, do hay phuong
trinh (1) trude day tro thanh :

y=logl, —a, =bM,,;, +cM, (2)

Theo phuong phip binh phuong tai thiéu vi
héi quy |1, 7] dua en do 16n cie gid tri y, bM,y,
vi cM,, cho tit ca cdc ngudn cua khu vuc nghién
clru. gid tri b vd ¢ mai clia toan khu vuc lui dugce
tim thily. C ti€p tuc nhu vay. tinh toian cho dén
khi cac gid tri @, culatimg vang va gii tri b, ¢ cla
toan khu vuc nghién ctru khong thay doi. He s6
tuong quan boi ciing nhu do léch chudn cho toin
khu vue nghién ctru qua d6 duge xac dinh.

Nghién ctu su phan bd cla cic trin dong dat
xdy ra tai nhimg ving nguén phit sinh dong dat
trén the gidi, cic tic gia trong |3, 6, 8. 9| déu cho
ring phin bo Joga chuidn cla ti s6 T/T), (trong d6 T
1a cic khoang thoi gian thuc € di xic dinh va Ty, 1a
gid tri thoi gian theo Iy thuyét tinh tir cong thirc
(1)) s& phit hgp tdt hon cic phan bs khic. Phép thir
tinh phit hop d6 duoc thuc hien theo tiéu chuin
Kolmogorov [ 1, 3] :

lim P[\G.Dh(_\-) <,\-]: +f(—l)ke—zﬂv2 =K(x) 3)

H—>"

sup |, (1) = Fy ()]

—L <N <+,

trong d6 D, =

va A=D,n

Him K(x) goi 1a him Kolmogorov, dai luong
D, chinh 1a do lech I6n nhat gitra phin be thuc
nghiem F,(x) vi phan bo theo 1y thuyet F,(x). Gia
tri xdc sudt P(A) tra tr bang ¢6 sin trong cic sach
ly thuyet xic sudt thong ke [1, 7]. Néu xic suit
trén tim duoc cang gin 1, cho phép két luan phan
b6 gia thiet dit ra 1d ding tin cay.

Cong thirc dung dé tinh x4c suat chic chin xay
ra tran dong dat cip M. trong khoang thdi gian tir
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nam thit 7 cho dén nam thir 7*, twong tw nhu cong
thirc tinh xac sudt ¢ diéu kién trong 1y thuyeét xéc
sudt thong k& ma bién ngiu nhién tuan theo luat
phan bo chudn N(u ;6 %) [1,7] :

TTHIAT

trong do : T* = lg|(++AD/T ;| con T = lg|t/T] va
la khodng thai gian tinh tir ndm cudi cing ma &
nguén doé khong con xay ra tran dong dat nio [on
hon tran dong dat cip M cdn quan tam dén nay.

Tom lai, diéu kien dé€ thuc hién bai toin cin
ddm bao cic yéu ciu :

a) Lua chon céc tran dong dat chinh hop Iy (1a
cac tran dong dat manh trong d6i va theo thoi gian
xudt hién, phdi loai bo cic tran dong dat trude vi
sau tran chinh hay 12 loai bo "tién chin” v "du
chan" theo nghia rong).

b) Phan bé loga chudn ctia ty s6 7/, phii phi
hop theo kiém nghiem Kolmogorov.

¢) Trong viing ngudn phit sinh di xdy ra tran
dong dit M, > tran dong dat cin tinh va tir do den
nay khong con trin dong dit ndo 16n hon hoic
bing tran dong dat cip M, trén nita.

Khi dam bdo cac diéu kien trén. st dung cong
thirc (4) & danh gid duoc kha ning phat sinh dong
dit theo thoi gian cho timg ving ngudn. Két qua
nhan duogce xdc suat tran dong dit cap M cin tinh
xdy ra sau khoing thdi gian At nam tinh tr nim

hién tai lam mdc.

III. KET QUA TINH TOAN CLO VIET NAM
1. 86'liéu dong dit

S lieu dong dit duge st dung trong nghién
cltu ndy bao gém cic s0 lieu cua Viet Nam cong
b gin day, do 14 :

- Danh muc dong dat Viet Nam | 14],

- Hieu chinh gid tri do sau, magnitud cda cic
tran dong dat diéu tra trong nhan dan (1903 -
1962) |10,

- Danh muc dong dat Viet Nam tr nam 114 dén
nim 2003, M >3,0[16],

- Bio c¢do hang nam cta phong quan sit dong
dat - Vien Vat 1y Dia cu.



Ngoai ra, ching toi con st dung danh muc
dong dat cia mot vai nudc trén the gidi cong bo :
ISC (Trung tam Dia chan Quéc ©). NOAA vi
NEIC (M§)...

Véi cic ngudn so lieu dong dit noi trén, ching
toi stt dung ddu tién 13 s6 lieu theo | 16]. Tiep dén
s0 lieu dugce doi sanh voi cic danh muc dong dat
khac d€ lap nen danh muc dong dat ddy du, tir do
duge ding dé phan chia cic tran dong dat da XAy
ra tren mdi doi phit sinh dong dat.

2. Hoat dong dong dat va phin chia doi phit
sinh dong dit

Trong pham vi [inh thd Viet Nam, déac trung
hoat dong dong dit thong qua cac guy luat phan bo
do sau chan tiéu cling nhu tan sudt xay ra dong dit
cho thdy c6 su biéu hien hoat dong khic bigt, rat
phi hop theo 9 doi : Viet Bic, Pong Triéu - Cim
Pha, Song Héng, Song Da - Song Mi, Mudng Te -
bién Biéen, Song Ci - Rao Nay, A Ludi - Rio Quin,
Bu To - Cing Son vi Thuan Hai - Minh Hai.

- DGi Viet Bic

Theo 56 lieu dong dit da ghi nhan, cic trin
dong dat c6 M, = 4.0 + 4,9, chin tieu tap trung ¢
do sau tr 5 dén 15 km. Trong doi, chén tieu cic
tran dong dat di xdy ra chu yéu tr 7 dén 19 km,
nen bé ddy ting tap trung chin tiéu dong dit ¢ day
[419 - 7 = 12 km. Qua thong ke cho thdy biéu hién
gia ting s6 tran dong dit trong pham vi d&i ndy tir
nam 1985 va dic biét vio 2 nam 1996 - 1997.

- Doi Dong Triéu - C&m Pha

Trong doi. thé ky XX ghi nhan 3 trin dong dat
manh M, = 5.0 + 5,9 did xay ra. Tran dong dat
manh nhit & Bic Giang 12-6-1961 ¢6 M, = 5.,9.
Hau hét cic tran dong dat trong ddi cd do sau chin
tieu tap trung tr 9 den 21 km (trir tran dong dat
Bic Giang ngay 12-6-1961 ¢6 do sau chin tiéu h =
28 km), nén bé ddy ting tap trung chin tiéu dong
dat trong doi s€ 12 21 - 9 = 12 k. Hoat dong dong
dat trong déi tuy manh hon ddi Viet Bac, nhung
cling chi thidy tai cic nam 1961 - 1962, 1979 vi
1997 1a nhing nim dong dat di xdy ra nhiéu.

- Bdi séng Hong

Bé diy tiang hoat dong dong dat ¢ day 1420 -5 =
15 km do cic tran dong dat co M, < 4.9, chin tiéu
tap trung tir 5 dén 15 km, con dong dat voi M, >
5,0 chli yéu ¢ do sau 15 - 20 km. Trong ddi nhan

thay dong dat hoat dong theo 2 thdi ky @ tir nam
1923 den 1964 va tir 1976 dén nay. Trong nam
1997 dong dit lien tuc xdy ra trong ddi voi tran
manh nhat 22-4-1997 (M, = 4.5) gin Lio Cai.

-Doi Séng Pa - Séng Méa

Trong do6i c6 hai tran dong dat manh nhat & Viét
Nam di xdy ra véi M, = 6,7. Mot 1 tran dong dat
nam 1635 & Yéen Dinh - Nho Quan. tran con lai xay
ra ngdy 24-6-1983 tai Tudn Gido. Do siu chan tiéu
dong dat trong d&i tir 3 dén 20 km, nén tng tap trung
chin tieu dong dat trong dai 1a 17 km. Trong déi
ciing thay 2 thoi ky hoat dong dong dat 1a 1910 +
1943 vi 1974 dén nay. Trong thoi ky sau, dong dat
x4y ra nhiéu nhat tr nam 1982 dén 1987 la thai
gian trude va sau trin dong dat Tudn Gido 1983.
Néu chu ky hoat dong & day 14 1943 - 1910 = 33
nam 14 phi hop, thi du bio chu ky hoat dong twr
niam 1976 dén nay & trong ddi cling sdp ket thic.

- D6i Muong Té - Dién Bién

Tran manh nhdt trong d&i xdy ra ngdy 1-1-1935
tai phia dong thanh phd Dién Bién voi M, = 6,8.
Qua thong ke nhan thay bé ddy tdng tap trung chin
tieu dong dat & day 1a 23 km (t 2 dén 25 km) vi
chan tieu cla cic tran manh xdy ra trong gidi han
15 - 25 km. Trong d6i, cic thai diem hoat dong
manh cia dong dat 1a 1920 + 1924: 1933 + 1940
(g voi hai tran manh 2-1920 (M, = 5.6) va 1-11-
1935 (M, = 6.8). Tur nam 1976 dén nay dang 1
thai ky hoat dong dong dit manh trong doi.

- Boi Séng Cé - Rao Nay

Pong dat lich sit xdy ra & Vinh nam 1821 voi
M, = 6,0 [13] van ]a tran manh nhit trong déi.
Chan tieu dong dat tap trung & do sau 7 = 20 k.
nén bé ddy ting tap trung chin tiéu dong dat ¢ day
1220 - 7 = 13 km. Trong doi thay rd dong dat hoat
dong theo hai thai ky, thai ky ddu tir nim 1915 dén
1945 v&i giai doan manh nhit vao nam 1928 +
1930. Thai ky sau vio 1965 + 1995.

-Ddi A Ludi - Rao Quan

Trong déi tran 16n nhit theo ghi nhan di XAy 12t
ngdy 16-5-1968 voi M, = 5.0 (tuy co 1 tran M, = 5.7
x4y ra ngdy 12-3-1997 nhung thuoc dia phan beén
Lio). Do siu chan tiéu tap trung trong gidi han 11
+22km, nén bé diy ting hoatdong o day 1a22-11=
11 km. Tt 1976 dén 2000 la nhitng nam dong dat
trong déi xdy ra nhiéu.

L1



-Doi Ba To - Cing Son

Hai tran manh nhat trong d&i xay ra vio cic
ngay 12-4-1970 va 24-5-1972 v6i M, =5,3. Do sau
chin tieu cac tran dong dit dd x4y ra tap trung
trong khodng 12 + 18 km. Trong déi, vio cic nim
1935 va 1963 - 1964 la nhiing nam di ghi nhan
dugc nhiéu tran dong dat.

- Doi Thuan Hai - Minh Hai

Dong dit di xdy ra trong déi khong nhiéu,
nhung thong ké cho thiy do sau chin tieu cic tran
dong dit tap trung & 12 = 18 km va & do sau tir 3
dén 9 km. do dieén tich déi co 1 phin 1a Bién Dong.
Thoi gian 1960 + 1972 [4 nhing nim trong doi
luon xdy ra dong dat.

Nhu vy, hoat dong dong dit trén 1anh thd Viet
Nam di dién ra theo timg d6i rieng va ching khac
biét v&i cac doi lign ké (ca vé do sau chdn tieu, bé
ddy tang hoat dong va thai ky hoat dong dong dat).

Gitta hoat dong dong dat va cic yéu 6 dia chit,
ki€n tao ¢6 moi quan hé bdn chat va truc ti€p. Dua
viio do. nguyen tic dé chang 6i phan chia cic di
phat sinh dong dat manh 13 trong mdi déi phai ¢o
st khdc nhau 16 rét vé dic trung ciu triic - kién
tuo, hoat dong dia dong luc hien dai vi dic trung
hoat dong dong dat. DBong thoi trong mdi dai phai
¢ cic dut gdy dang hoat dong vi c6 khd nang phat
sinh dong dat. Trong cic nghién ciru trede day vé
dic trung dia chit kién two. chuyén dong hién dai,
truong dia vat 1y, cie dat gdy phit sinh dong dit
[3, 4]... di cho thay ctung v&i su khac nhau vé hoat
dong dong dat nhu di trinh by, theo quan diem
dia chan kién tao, linh thé Viet Nam duge chia
thinh 9 d&i phit sinh dong dat manh (hinh 1).

3. Xac suat xuit hién dong dat manh o Viét Nam

Truge hét. qua s6 lieu danh muc dong dat tai
cic di phit sinh dong dat, chiung toi di chon duge
cic tran dong dat chinh phu hop dé tinh toin cho
Viet Nam nhu trong beng 1. Theo thong ké va lua
chon cho thiy trong méi doi cin loai bo nhitng trin
dong dat truoe tran chinh (cic tran "tién chan')
trong khodng thoi gian 3 - 4 nam. Con khoang thoi
gian hop 1§ dé loai bo cic tran sau tran chinh (cic
tran "du chin") : véi M, < 4.6 (do Richter) 14 2 - 3
nam, M, =47 +521a5nim, M, =53+601a6-7
nam con M, = 6,1 + 7,012 9 nam.

Nhu vay, trong dai Viet Bic ¢6 5 tran dong dat
chinh duge str dung vao tinh toin, s6 tran dong dat
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nhu vay (trong ngodc don) tuong (ng ¢ cic doi
bong Triéu - Cam Pha (7), Song Héng (10), Song
ba - Song Ma (11), Mudng Te - Bien Bien (8). Song
Ci - Rdo Nay (6), A Luéi - Rao Quan (5), Ba To -
Clng Son (6) va Thuan Hadi - Minh Hadi (4). Do 1a
nhiing tran dong dat manh di xay ra trong thdi gian
qua va dac trung cho mdi doi phat sinh dong dat.

Thuc hién chuong trinh tinh todn do chiing toi
lap trinh trén co s& |y thuyét di trinh biy & phin 2,
két qua da nhan duge cac thong s6 cua phuong
trinh (1) cho todn Viéet Nam nhu sau : b = 0,5923 va
¢ = 0,0406. Dong thai qua do cling nhan duoc cic
hé s0 a cho 9 d&i phat sinh dong dat o Vit Nam :
Viet Bic : @, =-1,633, Dong Triéu - Cam Phii : a, =
-1,696, Song Hong @ @, = -1,990, Song Da - Song
Mi: a, =-2,012. Mudng Te - Dién Bien: a5 =
-2,074, Song Cd - Rao Nay @ a, =-1,924, A Luéi -
Rao Quan :a; =-1,639, BaTo - Cing Son @ ay =
2,097, Thuan Hai - Minh Hdi : @, = -1,654. Heé 0
tuong quan cho toan Viét Nam cling qua dd nhan
dugc 12 0,62 va do lech chudn 13 0,26. He so tuong
quan trén khong cao, nhung véi diéu kién so liéu
nhu hién nay thi tuong quan niy chap nhan duge.

Tiep dén, phép thir tinh pht hop theo tieu chuan
Kolmogorov duge xem xét. Két qua & mie eid tri
trung binh bing 0 vd do lech chuin bing (.18 thi
D, =0,0472, do d6 K(x) = 0,628. Tra bang him
Kolmogorov nhan duoc xic suit P = 0.83 cho thay
gia thiet phan b thoi gian di dat ra 1a phit hop.

Du bio nhiing trin dong dit manh (¢ day li
trin ¢o M= 5,0, 5,5 vi 6,0) xay ra sau 10, 20. 30.
40 va 50 nam nira tinh tir nam 2006 cho tung ddi
phat sinh dong dit, ching toi st dung cong thirc
(4), néu thoa min duoc diéu kién cia bai toan :
trong ddi timg xdy ra nhing tran dong dat co
magnitud > magnitud tran manh cin tinh.~

- Doi Viét Bac

Trong déi. tran dong dat c6 magnitud M, > 5.0
cudi cling di xay ra 12 tran nam 1933 (toa do 22.42
va 106.42, bing 1). Chay chuong trinh bai toan dir
bio cho k&t qua sau 10, 20. 30. 40 vi 50 nam niia
(tinh t nim 2006), xic suit s& xuit hién tran dong
dat nhu vy tuong dang 0.339, 0.553, 0.693. 0.790
v 0,852, Trong d&i chua timg xdy ra tran dong dit
niao c6 M, = 5,5 nén bdi toan trén khong du bio
duoc tran dong dat s& xay ra véi M, = 5.5 vi 6,0.

- Doi Bong Triéu - CAm Pha

Tran dong dat manh nhat trong doi 1 tran dong
dit Bic Giang (ngdy 12-6-1961, toa do chin tam
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Bdng /. Danh muc céc tran dong dat chinh
Thai gian - Magnitud cho cac déi phat sinh don

st dung d€ dur bao thdi gian theo bai toan md hinh
g dat ¢ Viet Nam [10, 14, 16]

Tén doi Thoi di€ém Thai gian Toa do chin am Chin
nghién cliu Nam Thang Ngay G _Phot  Gidy V¥ do  Kinhdo ciip Ms

(hH 2) 3) C)) ) (6) ) (8) 9) (10)
1933 11 10 22 2242 106.42 5.0

Do | 1940 10 10 Chiéu 22.25 106.50 4.4
Viet Bic 1979 4 7 02 18 25.6 22.90 106.30 4.6

' 1987 1 6 10 45 54.9 21.57 106.27 4.6
l9of 2 6 09 18 095 2304 10578 40

1355 2 02 20.92 106.34 5.5

1903 7 19 24 21.00 106.70 5.1

Dai 11 1923 11 10 08 21.66 105.57 4.8
bong Triéu - 1942 10 10 Chiéu 20.83 106.66 4.6
Cam Phi 1957 10 10 Dbem 20.92 106.61 4.8
1961 6 12 09 58 09 21.30 106.12 5.9

_________ 988 11 5 0l 03 Sl4 2098 10724 49
1910 6 10 Chiéu 20.42 106.30 4.5

1914 2 10 18 20.17 106.00 5.0

1923 6 10 Chiéu 03 20.15 106.05 4.6

1934 6 10 21 03 20.66 105.66 5.0

baoi il 1942 9 10 03 22.17 104.33 4.7
Song Hong 1948 10 10 09 21.83 104.90 4.7
1954 11 15 06 22.08 104.75 53

1961 12 10 Chiéu 21.90 104.90 52

1973 7 22 09 06 00 22.84 103.72 4.8

log7 4 22 11 43 5060 2256 10406 45

1635 6 10 04 20.12 105.65 6.7

1903 4 10 14 21.00 104.50 4.8

1914 12 10 20 22.08 103.17 5.2

1926 9 10 22 04 21.33 103.83 54

boi [V 1936 3) 27 20 11 21.42 103.42 5.0
Song Da - (945 7 10 20.75 105.33 4.7
Song M4 1958 8 13 13 20 20.08 105.57 5.2
1968 6 10 Trua 20.05 105.62 5.1

1977 ] 5 Ngay 20.05 105.62 4.7

1983 6 24 14 18 22.3 21.77 103.40 6.7

1991 0 06 17 50 447 2124 10419 50

1903 4 10 14 19.60 105.10 5.2

1920 2 10 04 21.41 103.00 5.6

DoV 1935 11 1 1.6\ 22 11.0 21.08 103.25 6.?
Mudna Té - 1948 3 10 Cl%léu 70.30 104.80 5.5
Dien Bien 1958 6 10 20.30 104.78 5.7
' 1985 8 19 20 41 18.8 22.15 102.68 4.7
1996 6 22 18 39 273 21.29 103.31 4.8
000 2 19 22 51 342 2133 10285 53

1903 7 10 Sing 18.66 105.66 5.2

B3 VI 1913 3 10 01 18.25 105.75 4.5
Sone Ci - 1923 6 10 05 18.66 105.50 4.8
RaovNay 1930 4 8 19.08 105.33 4.6
‘ 1939 5 23 09 32 19.00 104.90 49

1943 7 10 4 18.08 10633 47



Bdng I (tiép theo)

(D (2) 3) 4)

1829 I
Pai VII 1947 10 10
A Ludi - 1968 3 16
Riao Quin 1982 e 18
Coess 1018
1928 6 10
] 1936 8 20
bai VI 1950 0 10
Bu To - 1957 12 25
Cung Son 1965 1 17
1970 4 12

1882

boi 1X 1963 7 5
Thuan Hai - 1969 8 22
Minh Hai 1991 6 10

6) @) 8) 2] (10)
1648 10741 48
1609  108.09 48
1730 10550 5.0
1830 10470 45
1801 10482 46
1330 109.14 5.0
1421 109.14 5.1
13.10 10930 48
1450 10850 48
1180  109.80 48
1339 108.90 53
1056 10820 5.
1200  109.00 48
1090 10490 53
1080 10790 40

21.30 va 106.12) c6 M, = 5,9, ciing 14 trdn dong
ddt cudi ciing di xdy ra trong doi cd M, = 5,0 va
5.,5. Do do theo bai toin Théi gian - Magnitud, sau
10, 20, 30, 40 va 50 nim nita (tinh to nim 2006)
xac sudt xuat hien tran dong dat M, = 5.0 tuong
img s& 12 0,369. 0.597, 0,739. 0,829, 0,887 vi
xdc sudt xudt hien tran dong dat M, = 5.5 tuong
{mg 120,180, 0,339, 0.472, 0,580. 0.669.

- Boi Séng Héng

Niam 1961, tran dong dat M, = 5.2 (toa do chén
tam 21.90 va 104.90) Ia tran dong dat cudi cung da
x4y ra trong dai ¢ M, > 5.0. Trong déi chua timg
xay ra tran dong dat ndo c6 M, = 5,5, nén bii toin
Thoi gian - Magnitud khong du bio dugc trin
dong dat M, = 5,5 va M, = 6,0 & day. Sau 10, 20,
30, 40 va 50 nam nita (tinh tr nam 2006) xac sudt
xudt hién tran dong dat M, = 5,0 trong ddi tuong
ang s& la 0,559, 0.792, 0,898, 0,948, 0,973.

- Ddi Séng Da - Séng M

Nhitng xac sudt 0,641, 0.865, 0.947, 0,977,
0,990 14 xic suat twong ng s& xudt hién tran dong
dat M, = 5.0 wrong d6i sau 10, 20, 30, 40 va 50
nam nita (tinh tor nam 2006), vi tran dong dat cudi
cing di xdy ra nam 1991 (tai toa do 21.24 va
104.19) v&i M, = 5,0 12 tran dung dé€ tinh todn.
Xem xét dén tran dong dat cudi cung ¢o M, 2 5,5
nhan thay tran dong dat Tudn Gido 24-6-1983 (toa
do 21.77, 103.40) M, = 6,7 1a phii hgp cho bii
toan, vi day cling 1a trin dong dat cudi cung cd M,
> 6,0 trong doi. Nhu vay sau 10, 20, 30, 40 va 50
nam nita (tinh tr nam 2006), x4c suat s& xuit hien

tran dong dit c¢co6 M, = 5,5 trong doi la 0.326.
0,562, 0,719, 0,822, 0,982 va dai voi tran M, >
6,012 0,096, 0,224, 354, 0,473, 0.576.
- Boi Mudng Te - Dién Bién

Tran dong dit cudi cing trong d6i co6 M, = 3.0
14 tran xdy ra nam 2001 (toa do 21.33 vi 102.85)
M, = 5.,3. Du bao sau 10, 20, 30, 40 va 50 nim naa
(tinh tir nam 2006), trong d&i c6 khd ning xuit
hien tran dong dat M, = 5,0 twong Gng 1a 0.600,
0,873, 0957, 0984, 0,994. Tran dong dit nam
1958 (co toa do 20.30, 104.78) M, = 5.7 la tran
cudi cting trong dai co M, 2 5,5 nén qua tinh toan.
xac suat 0,422, 0,660, 0,794, 0.872, 0,919 la
nhitng xic suat tuong (ng s& xudt hién tran dong
dat M, = 5,0 trong d&i sau 10, 20, 30, 40 va 50
nam nita (tinh tr nam 2006). Tran dong dit Dien
Bien 1-11-1935 (toa do 21.08, 103.25) voi M, =
6,8 1 tran manh nhit di ting xdy ra trong doi va
ciing 13 tran cudi cung di xudt hién ¢ day co M, =
6,0. Sau 10, 20, 30, 40 va 50 nam nia (tinh t& nim
2006), xac sudt s& xudt hien tran dong dat c6 M, =
6,0 trong dai twong Ung 14 0,226, 0.397. 0.537,
0,641, 0,718.

- Doi Séng Cé - Rao Nay

Theo bai toan mo hinh Thai gian - Magnitud,
xic sudt s& xudt hien tran dong didt ¢c6 M, = 5.0
trong déi sau 10, 20, 30, 40 va 50 nam nita (tinh tir
nim 2006) twong ang la 0431, 0,666, 0,805,
0,889, 0,944 vi tran dong dit nam 1903 M, = 5.2
(c6 toa do chian tam 18.66 va 105.66) 1a tran cudi
cung di xdy ra trong doi ¢ M, = 5.,0. Trong ddi
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chura tiing »ay ra tran dong dit nao c6 M, 2 5.5 nén
bii toin khong du bio duge tran dong dat trong
doi voi M, =55 va M, =6,0.

- D6i A Ludi - Rao Quan

Tran dong dat nam 1968 M, = 5.0 (¢6 toa do
17.30 va 105.50) [a tran cudi cang di xdy ra trong
doi co M, = 5.0. Theo tinh todn tor bai toin mod
hinh Thdi gian - Magnitud, xac sudt s& xudt hién
tran dong dat ¢o M, = 5,0 trong ddi sau 10, 20, 30,
40 va 50 nam nita (tinh tr nam 2006) tuwong tng la
0.394. 0.580. 0,728. 0.820, 0,879. Bai toan
khong du bao duogc tran dong dat voi M, = 5.5 va
M. = 6.0 do trong ddi chua ting xdy ra tran dong
dat ndo cd M, = 5,5.

- Pdi Ba To - Cung Son

Biai toAn mo hinh Thoi gian - Magnitud
khong du bio duge tran dong dat My =55 va M, =
6.0 do trong déi chua ting xdy ra tran dong dit
nao ¢c6 M, > 5.5. Tran dong dat nam 1970 (toa do
chin tam 13.39 va 108.90) M, = 5.3 Id tran cudi
ciing dd xdy ra trong d6i c6 M, > 5,0, Xic sudt s&
xuat hién tran dong dit ¢o M, = 5.0 trong déi sau
10, 20. 30. 40 va 50 nam nia (tinh to nam 2006)
tuong ang 14 0,644, 0,859, 0,941. 0.973, 0.988.

- Pdi Thuan Hai - Minh Hai

Trong dai, tran dong dit nam 1969 (toa do
10.90 va 104.90) M, = 5.3 Ia tran cudi cing di xay
ra ¢6 M, 2 5,0. Du bao sau 10. 20, 30. 40 va 50
nam nira (tinh tir nam 2006), xac sudt s& xuat hién
tran dong dat cd M, = 5,0 trong ddi twong tng 1d
0,358. 0.584, 0.729, 0,824 va 0,881. Bai toin
khong du bio duoc tran dong dit vai M, = 5.5 va
M, = 6.0 do trong d6i chua timg xdy ra tran dong
diat ndo co M, = 5.5.

Nhu vay. tai Viet Nam xic sudt xudt hién tran
dong dat M= 5.0 ¢6 kha ning xay ra ¢ tit ca 9 ddi
phit sinh dong dat. Trong d6 ¢ 4 doi @ Viet Bic,
Pong Triéu - Cim Phid, A Ludi - Rdo Quan va
Thuan Hdi - Minh Hdi kha nang xuat hién thip hon
50 vai cice ddi con lai. Vi du sau 20 nam nita (tinh
tir nam 2006) xac sudt xudt hién tai 9 d&i phit sinh
dong dit : Viet Bic. Pong Triéu - Cam Phd. Song
Héng. Song Da - Song Mi. Mudong Té - Dien Bien,
Song Ci - Rdo Niy. A Ludi - Rio Quin. Ba To -
Cing Son va Thuan Hii - Minh Hai ldn luot tuong
tmg 0,553, 0,597, 0,792, 0.865. 0,873. 0,666,
0.580, 0,859 va 0,584.
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Du bio véi tran dong dat cd M, = 5.5 bai toan
Thoi gian - Magnitud chi tinh duge cho 3 déi
Pong Triéu - Cim Pha, Song Da - Song M.
Mudng Te - Dién Bién. Sau 30 nam nita (tinh to
nam 2006) xac suat xudt hien 1an tuot twong (mg &
3 dgi trén chi dat 0,472, 0,719 vi 0.794 1a mirc
xic sudt trung binh.

Chi con d6i phat sinh dong dit Song Da - Song
M3, Mudng Te - Dien Bien du diéu kien du bio
tran dong dat M= 6.0 theo bai toan mo hinh Thai
gian - Magnitud. Xic sudt xudt hién tran dong dat
M, = 6,0 sau 50 nam nita (tinh tr nam 2006) tuong
g cho 2 déi tren moi chi dat 0,576 va 0.718 cho
thay khd nang sudt hien cling khong cao.

KET LUAN

Tren co sG cic két qua dat duge cua nghiégn
cttu, chiing t6i ¢cd mot s6 nhan xét nhu sau:

- Lanh tho Viet Nam duogc chia thanh 9 dai phit
sinh dong dit manh : Viet Bic. Dong Triéu - Cam.
Pha, Song Héng, Song i - Song Mi. Mudng Té -
Dien Bien, Song Ci - Rao Nay. A Ludi - Riao Quin.
Ba To - Cing Son vi Thuan Hai - Minh Hai.

- Trong thdi gian 161, trin dong dat manh M, =
5,0 ¢6 thé xay ra trén moi d&i phirt sinh dong dat ¢
nude ta, nhung xac xuat s& xay ra ¢ 3 doi Song Da
- Song Mi, Muong Té - Dien Bien va Ba To - Clng
Son 1a cao hon so véi cic doi con lui.

- Theo bii todn mo hinh Thai gian - magnitud
chi ¢6 3 d6i : Pong Triéu - Cam Pha. Song Da -
Song Mi vi Mudng Te - Dién Bién du diéu kién du
bio tran dong dat M, = 5.5 c6 the xay ra. nhung
xic suat xudt hienchi & mae trung binh. Con tran
dong dit M, = 6.0 du bio s& xuit hign d 2 déi Song
Da - Song Ma vi Muong Te - bién Bién vai xac
sudt thap.

Cong trinh duge hodn thanh vai sy til trg kinh
phi ctia chuong trinh nghién ctu co ban. Hoi dong
Khoa hoc tu nhién. tic gia xin chan thanh cam on.
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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 Héi, 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 :

logT =bM i, +cM , +a

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.

Ngay nhdn bai : 05-10-20006
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