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Trung tim Khi twgng Thuy vin Bién

1. Mé dau

Séng thin 12 mot loat cdc dgt séng dugc
hinh thanh khi mot kh&i nudc bi dich chuyén
nhanh chéng trén mdt quy md 16n. Cdc trin
dong dat, cdc dich chuyén dia chat 16n bén
trén hay bén dudi mit nudc, hién tugng nui
Ita phun trao hodc nhitng vu va tram thién
thach déu c6 kha ning giy ra séng thin.

Mot trong nhitng dic tinh clia séng thin 12
chita ning lugng rat 16n va khd ndng lan
truyén nhanh, k€ c3 tai nhitng viing xa. Ly vi
du Nhat Ban 13 d4't nudc cé tan sudt dong dat
manh va nguy cd chiu dnh hudng bdi séng
than vio hang nhat th€ gidi. Tuy nhién, Nhit
Bén khong nhitng phai d6i mat véi tham hoa
séng than gy ra bdi nhitng tran dong dat ngay
tai viing bién ctia minh ma cdn phai ddi dién
v6i nguy co séng than dén tir khu vyc rit xa
nhu Hawai-Alasca, ranh chim bén bd Thdi
Binh Duong cia Nam M§. Tran dong dat véi
cudng d6 9.5 dd richter vao ngay 24 thdng 5
nam 1960 tai Chile d4 gdy nén séng thin va
sau 17 gid d4 lan truyén qua Thdi Binh Duong
vao by bién Nhit Bin gdy nén séng leo c6 do
cao hon Sm va it nhit c6 gin 129 ngudi thiét
mang va mat tich, 2183 ngdi nha bi phd huy.

Tran dong d4t An D6 Dudng ndm 2004 véi
cudng d6 udc lugng khodng tit 8.9-9.3 trén
thang dd Richter da gdy ra mot loat cdc con
séng thin khing khi€p ngay 26 thdng 12 nim
2004 cudp di sinh mang khodng 230.000

Ngudi phan bién: TS. Nguyén Ngoc Huén

ngudi, riéng Indonesia 12 168.000 ngudi, bi€n
né trd thanh tran séng than gy nhiéu thiét hai
v& ngudi nhiéu nhat trong lich sit. Con séng
thAn nay di gi€t hai nhiéu ngudi din & ca
viing 1an c¢4n tAm trdn nhu Thdi Lan, Malaysia
cho t61 nhitng noi cdch xa hang nghin kilimét
tai Bangladesh, An D6, Sri Lanka va thim chi
tGi cd Somali, Kenya va Tanzania & Dong Phi.

Vdi tinh chd't nghiém trong va cap bach cla
hién tugng, d€ gidm thi€u thiét hai do séng
thin gy ra chiing ta can bi€t dugc thdi gian,
d6 cao cda séng than va mic d§ ngap lut do
séng thin khi lan truyén dén viing bién ven bd
dé tit d6 c6 thé dua ra cdc phuong 4n di doi va
phong trdnh. Muc dich clia bai bdo nay 1a ph4t
trién mé hinh todn mé phdng lan truyén va
ngdp lut do séng thin gay ra. Ap dung mo hinh
tinh todn cho mot s kich bdn ddng dat gay
séng than nhim ddnh gid khd ning clia mo
hinh trong viéc md phdng séng thin.

2. Nguy co dong dit va séng than tai Viét

‘Nam

Theo s6 liéu théng k& nhiéu nam (1790-
1990) thi ¢6 t6i 90.3% trin séng thin dudc giy
nén bdi déng dat. Tai Viét Nam d3 c6 nhi€u
cau chuyén luu truyén vé séng than xu#t hién
nhu tai Hu€ ngay 11 thing 9 nim 1904, tai Pa
N&ng nim 1964. Mt hién tugng déng chd ¥
nita dd xdy ra § Tuy Hoa - Nha Trang ngay 4
thdng 5 ndm 1991, tru6c ngay nui lira Pinatubo

.- Philippin phu trao. Nudc bién rit ra nhanh,
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khodng 2m so vdi binh thudng. Tuy nhién,
hién vin chua c6 bing chitng rd rang dé khing
dinh hay phti nhdn nhitng thdng tin nay.

Thuc t& trong dan gian nhiéu khi vAn nhim
1&n séng than v&i hién tugng nudc dang cao

do céc y&u t& khi tuong. N&u dua trén cic sd

liéu thong k& muc nudc ven bd thi véi do wdi
clia cdc tram hai vin nudc ta (c6 tudi tr dau
nhitng nim 1960) thi khong thé khéng dinh 1a
Viét Nam khong c6 séng than néu chua quan

theo luin di€m cida gido st Ando mot chuyén
gia hang ddu vé dia chdn thudc Pai hoc
Nagoya-Nhat Ban thi d€ xem xét mdt khu vuc
nao dé liu c6 séng thin hay khong thi cin
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Hinh 1. Phén bé dong ddt tai Vigt Nam va
khu vuc ldn can tie 1600-2005

N&u néi vé biing chitng séng thin thirdtc
thé nhitng trdn dong di't 16n (cudng d6 16n hon
7.0 dd Richter ) k€ trén da giy séng thin tai
Viét Nam nhung ching ta khong cd tai liéu
nao ghi nhan dudc. Trdn dong dat 7.1 dd
Richter tai ddo Mindoro - Philippines ngay 14
thing 11 nam 1994 di giy séng thin cao t6i
7m va lam gan 100 ngudi chét. Thit gid thiét
ring néu tAm cda trin dong dat nay dich 1én
phia trén hogc xudng dudi ddo Mindoro thi cé
th€ Viét Nam s& ghi nhin dugc séng thin.
Theo k&t qu3 nghién cifu clia cic nha dia chan
hoc tai Nhit Bin va Philippines cuing chung
- k&t qué nhan dinh véi céc nha khoa hoc Viét

26

phai cé s6 liéu quan tric vé dia chan va myc
nude trong khodng thdi gian 500 ndm mdi c6
thé khezmg dinh dugc?

Hinh 1 m6 t4 cdc trAn dong dat tai Viét
Nam va khu vuc lan cdn tif nim 1600 dén
2005, hinh 2 md t4 phan bd cdc trdn dong dat
c6 cudng dd tir 7.0 Richter trd 1&€n (mifc cudng
d6 c6 kha ning gay séng than). Nhitng s6 liéu
nay khing dinh ring mic dit khéng nim trong

~ khu vuc vanh dai Itta hay néi cach khédc 12 kha
tric thdy cé séng than tai cdc tram nay. Vi~

ning séng thin sinh ra tai ving thém luc dia
Viét Nam 14 rat nhd nhung tiém 4n vé nguy
co xuat hién séng than do dong dat manh tai
ranh chim phla tdy Manila - Ph111p1nes va bai
Loan ciing rit cao.
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Hinh 2. Phén b6 cdc trén dong ddt cé
cuong do tix 7.0 do Richter tré lén

Nam thi khd nang dong d4t 16n nhat tai ranh
chim Philippines c6 thé dat t6i 9.0 d6 Richter.

T nhitng phén tich va nhin dinh néu trén
c¢6 thé khing dinh ring Viét Nam cdn thiét
phdi diu tw cho nghién citu, tinh todn mo
phdng séng thin theo cédc kich bdn dong dat
k€&t hgp véi hé théng tram quan tric dia chan,
cdc tram quan tric muc nudc ty dong va hé
th&ng tram phao ngoai khoi di day dé€ tr d6
x4y dung hé thdng canh bdo 12 viéc 1am rat
cAn thiét.

2. Mé hinh s&’ tri m6é phéng séng than tai
Viét Nam
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a. M6 hinh dong dét sinh ra séng thin

Khong phdi trin dong d4t ndo ciing gdy
séng than, khd ning tao ra séng thin phu
thudc vao nhiéu yé&u t6 nhu d6 siu cda tim
chan, hudng clia dong dat, géc trugdt cling nhu
quy m6 va kich ¢8 clia trin dong ddt. M6 hinh
md phdng qué trinh dong d4t gy séng than da
dugc Okada (1985) m6 phdng theo cdc tham
s6 dong dat néi trén. Pay 12 md hinh chuin va
hiu hét cdc tinh todn déu 4p dung.

Trong d6: h: 13 d6 cao séng dugc tinh it
muc trung binh; D: t6ng bé day 16p nudc (D=
h +h); g: gia t6c trong trudng; X, y: truc theo
kinh va vi d6; t: thdi gian; M, N : dong toan
phan theo hudng x va y; n: hé s6 ma sdt ddy.

Céc phuong trinh chuyén dong & trén 12 cédc
phuong trinh phi tuyén duge 4p dung cho viing
nudc ndng ven bd. Tai ving nudce sdu khi ma
dd cao séng rat nhd so v4i do sdu, lic d6 bai
todn c6 thé st dung 1y thuy&t bién do nhd va
bd qua dnh hudng cla ma sdt ddy khi d6 hé
phuong trinh dudc rit gon nhu sau:
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P4y 13 phuong trinh tuyén tinh thudng dugc
4p dung cho md phdng séng than viing nudc
sdu. Trong ving nudc ndng ven bd, hé phucng
trinh phi tuy&n ban dau s& dugc dp dung.

. Nghénciu&Traoddi
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Hinh 3. M6 phéng dong dét gdy séng thin
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Piéu kién ban ddu: ngudn xung ding nudc
do dong dit dudc xdc dinh theo mé hinh
Okada (1985), trong d6 sv ndng ha ddt ngdt
clia ddy bién do dong da't gay ra dudc st dung
dé x4c dinh dd dang muc nudc ban diu.

Piéu kién bién: do ving mé phdng lan
truyé&n séng thin 1a viing bién hitu han nén tén
tai cdc “bién 18ng gid dinh” n6i giita viing
nghién cttu vdi viing nudc phia ngoai, st dung
diéu kién phdt xa ty do ctia séng dai:
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Sd d6 s6: st dung phuong phédp sai phan
hitu han d€ gidi hé phuong trinh xudt phdt,
trong d6 so d6 Leap-frog dugc sit dung cho
dao ham thdi gian va so db sai phdn ngugc
dong st dung cho cdc thanh phin phi tuyén
khong gian. '

V&i hé s6 ma sit ddy thi trong nghién ciu
va tinh todn séng thin yé&u t6 nay vin chua
dugc nghién cttu nhiéu cho titng khu vyc.
Ciing cdn néi thém ring hién tugng séng d6
da khong dudc m6 phdng trong mo hinh, van
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dé phifc tap nay c6 thé s& dugc trinh bay trong
bai bdo sau.

b. Xit Iy bién di dong tinh ngdp lut do song
thdn géy ra

Pé m6 phdng sy ngdp lut gdy bdi séng
thin, diéu kién vé bién di dong di dugc st
dung. Trén hinh 4 phédc hoa qud trinh xt ly
bién di dong cho trudng hgp mot chiéu theo
phwong x, theo phuong y qué trinh nay diénra

twong ty. Trong d6 Hf bi€u dién do ngép lut,:

gid tri do sau la dudng tai cdc “di€m udt” va
4m tai cdc “diém khd”. Trong md hinh, dudng
bd dudgc xdc dinh Ia danh gidi gitta “diém kho”
va “ diém wdt”, tai cdc diém nay d6 cao myc
nudc tdng cong dugce cip nhat sau mbi bude
thdi gian tinh todn. Khi d6 cao myc nudc tong
cong 16n hon d6 cao tai “diém kho ” can k€ thi
dudng bién dugc di chuyén vao sdu ving dat
kho.

Hf=max(hi+1+n i, hi+1+ni+1)'

3. Mot s6 két qua mé phdng séng thin tai
Viét Nam

Mién tinh trong md hinh mé phdng séng
than tai Viét Nam dudc gidi han trong pham vi
6°N - 24°N va 104E -122°E. Trudng d6 sdu st
dung trong md hinh dugc 1dy i trudng dia hinh
do Pai hoc California, Sandiego thi€t 14p vdi
budc 1udi 2 phit (Etopo2).

Do tai Viét Nam ching t6i khdng c6 cac
thong tin chinh xdc vé& séng than nén khong c6
céc sO liéu vé dia chdn cling nhu muc nudc
quan tric d€ ki€m ching cdc md hinh tinh
todn. Nhut da phén tich thi nguy cd séng thin
16n nhat tai Viét Nam 14 bit ngudn tit hai khu
vic ¢6 hoat dong dia chdn manh 12 phia tdy
Philipines va Pai Loan. Trong bai bdo nay,
Nhém tdc gia da st dung hai kich bén vé dong

d&'t gdy séng thin tai hai nay
d€ md phdng séng.than lan

MWL ni-

truyén vao Viét Nam, xdc dinh
th&i gian lan truyén cling nhu

dd cao séng tai cdc ving ven
bd va hai ddo itng vdi mdi kich
badn vé dong dit. Hai vi tri
dong ddt di chon dugc 18y
triing véi vi tri cdc trdn dong

dat 16n trong lich stt. Trong do,

(AYCASE I hig
i-1
ni-f
MWL
(BYCASE 2 hia

Hinh 4. Phdc hog bién di djng ditng trong mo
hinh '

-Néu H;,;< 0 va hi+l +ni < 0, dudng
danh gidi vin nim giit diém i vaMi+1, dong
toan phan tai i+1/2 bing khong;

-NéuH;,; <0 vah;, g + >0, dudng danh
gidi dugc dich chuyén vao 1 vi trf ndo dé gifta
diémi+1 va i+2, dong di qua day xudt hién va
dd cao ngép lut dugc tinh: He=h;, ;+M1;

- N&u H;+1=20, dudng danh gidi dich
chuyén vao vi tri gifta i+1 va i+2, dong qua
ddy khdc khong va dd sidu ngip lut

d vi tri phia tdy Philippines 1a

trin dong ddt nim 1904 ma

nhiéu luu truyén 1a da gy séng

thdn tai Viét Nam, con kich
bdn tai Pai Loan 1a vi trf trén.
dong ddt ngay 26 thdng 12 nim 2006, mic di

khong gy séng thin nhung lin diu tién Viét

Nam dua ra cdnh bdo séng than. C4c tham s&

vé dong ddtnay sé& tuong duong v4i trdn ddng

da't ¢6 cudng d6 8.5 Richter ¢ do sdu 10km,

ddy 12 cudng do thudng giy ra séng thin tai

phia tay Philippines. Vi trf cling cdc thong s

vé dng ddt tng véi hai kich bdn d€ md phdng

s6ng than lan truy&n vao Viét Nam dugc thé

hién trong hinh 5 va bang 1
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Hinh 5. Vi tri hai kich bin dong dat

!

1027 1047 s 1207 1220

Kich ban 1

gdy séng thin dé mé phong

Bdng 1. Cdc tham s6 ciia hai kich bén dong dit giy séng thdn dé mo phong

Kich | Huéng | Godc Chiéu Chiéu Pa dich b4 dich
ban | dich(®) | wugt() | dai(km) | rdng(m) | chuyénngang | chuyén
(m) thiing ditng
(m)
1 180 45 300 30 12 7
2 195 45 300 80 12 , 7

Pé mo phdng qué trinh ngép lut giy bdi
séng thin tai viing ven bd thi mot 1u6i tinh ¢6
d6 phan gidi cao (budc ludi 1a 100m ) khd chi
ti€t vé dia hinh viing ven bd ciing nhu trén by
da dudgc thi€t 14p. M6 hinh da st dung ludi

1027 1047 1067 108" 1107 1127 1147 1167 1187 1207 127
2 4

102 168 1067 108" 1A 11X 1L (IR 1R 1507 127

117307

16ng v6i cdc k&t qua tinh todn clia ludi thd s&
lam bién d4du vao cho ludi tinh. Tai cdc bién,
cdc gid tri vé dd cao séng, dong toan phin
hudng x va y theo thdi gian s€ 1a cdc gid tri
bién cho ludi tinh tinh. Theo kich bdn I, tifc 12

3/ BRI o A,

MG 7

109°00° 10970’ tho'1> 1ng'{g 109'7 109'30

Hinh 6. Mé phéng ludi long tinh kich ban ngdp lut
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néu c6 ddng ddt gy séng thin tai phia tay
Philippines thi sau khodng mot gid séng s€ lan
truyén vao khu vyc quin ddo Hoang Sa va
Trudng Sa. Khodng hai gid sau séng s&€ vao
d&n viing bién Mién Trung, ti¥ vi tuyén 11°N
d&n vi tuyén 14'N. Ngoai ra, do dnh hudng cla
dia hinh va dudng bd, thdi gian.song dén cdc
khu vyc phia bic vi tuyén 14°N va nam Vi

tuyén 11°N s& cham hon.

Trén hinh 7 12 b4n dd thdi gian lan truyén
s6ng than tng véi kich bén I tinh todn theo mo
hinh nghién cttu va két qué tinh theo md hinh
ctia Thdi Lan, hinh 8 12 k&€t qué tinh theo md
hinh cia Chau Au. So sdnh giita cdc k&t quéd
nay cho thdy thdi gian lan truyén kha phii hgp,
khong c6 su khéac biét ding k€.

Hinh 7. Thoi gian lan truyén ciia séng thdn véi kich ban I
a. Két qud mé hinh nghién ciiu; b. Két qua mé hinh ciia Thdi Lan

Hinh 8. Thoi gian lan truyén ciia séng thén
vdi kich ban I - Mo hinh Chdu Au

Trén hinh 10 12 dao ddng myc nudc tai khu
vuc Hoing Sa, Quang Ngii vd Viing Tau.
Kkhi c6 dong dit xdy ra tai khu vuc
Philippines (kich bén I), thi khodng gin 1 gig
sau thi séng thdn lan truyén dén khu vuc
Hoang Sa. Ban diu n6 gy ra hién tugng nudc
riit véi bién do khong 16n 1dm va khodng 30

’ St
oy oy " 15

Hinh 9. Trutng do cao séng than cic dai véi
kich ban I

phiit sau, tifc 1a sau 1 git 30 phiit khi c6 dong
da't thi dinh séng thin 16n nha't tran dén vdi 4o
cao khoang 4m. Viing ven bd khu vuc Quéng
Ngai d6 cao séng than cuc dai vao khodng gin
3m, tai Viing TAu c6 d6 cao khd nhd, khodng
1m do ning lugng séng da bi phén tdn va ti€u
tan.
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~ V6i kich bdn I1, dong dat xudt hién tai Pai
Loan thi sau khodng hai gi5 séng s& dén quén
ddo Hoang Sa va Trudng Sa va khodng ba gid
s& vao dén ving bién Mién Trung va ti&p tuc
lan truyén dén cdc viing phia trén va phia dugi
khu vygc nay. Vi vi trf tdm tran (kich ban II) &
xa viing bién Viét Nam hon so véi kich bdn I
va do 4nh hudng clia dia hinh, dudng bd, séng
than tai Pai Loan s& vao dén by bién nudc ta
chdm hon séng than tai Phippines khodng mot
gid. Thém viao dé 1a sy tdn tai cda quin dio

Tsunami Traveling Time (2)

Hoang Sa da lam gidm di ddng ké ning lugng
s6ng thin cling nhu lam cham thdi gian truyén
séng trudc khi né ti€p cdn vio by bién Viét
Nam. Ciing cAn nhan manh riing tai cdc khu
vife nude sdu, van tdc lan truyén clia séng thin
chi phu thudc vao dd siu cia co6t nudc ma
khong phu thudc vio d6 cao séng ban diu.
Tuy nhi€n, khi vao viing nudc néng ven bd thi
vén t6c lan truyén khong con chi con phu
thudc vao dd sdu nira.

Tsunami Pmpa,,anon Simulator Model (b)

Hinh 11. Thoi gian lan truyén ciia
séng thin véi kich bin IT

a./ Mé hinh nghién citu;

b./ M4 hinh ciia Thdi Lan

TS T HMOT 12 114 116 mB' 1 127 li‘!'

V& phén b8 do cao séng thin tinh theo kich
bdn I thi khu vyc quan ddo Hoang Sa va
Trudng Sa cling nhu khu vie ven by tr vi
tuy&n 11°N dén vi tuyén 14°N s& c6 séng rat
to. Theo kich bdn nay thi tai Hoang Sa séng

thin cao tdi 6,5m, tai Trudng Sa 1a 3,5m va
Qudng Ngii 1a 4,5m. Véi kich bin séng thin
Xudt hién tai Pai Loan - kich ban II thi d6 cao
séng khi vao dén viing ven b& va hai ddo Viét
Nam th4p hon véi so véi séng than xudt hién
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tai Philippines - kich ban I (hinh 12). Piéu nay
ciing d& hidu bdi khi lan truyén séng than chiu
nhiéu tdc dong cda dia hinh, dudng bd va

Hm) Distritation of Maxineam Trmumi &t Vishnam

H(m)

Rat kh6 c6 thé ddnh gid mirc do dinh lugng
ctia md hinh khi ma chiing ta khong c6 cdc s6
liéu thuc t& dé kiém ching. Nhung v€ mit
dinh tinh, m6 hinh cling d phén dnh dudc bifc
tranh phan b6 dd cao séng than, thdi gian lan
truyén vao Viét Nam tng vdi cdc kich ban
dong dat khdc nhau. Piéu nay s& gitp ich cho
viéc x4y dung cdc badn dd cdnh bdo nguy co
séng thin va tién tdi xdy dung hé thong cdnh
béo.

109°06" 109712 109°18° 109°24" 109°30°
12°00° x 12°00°

11754

11748 11°48"

11°42" g 11°42°

36" 8 11°36"
109°06° 109712 109°18° 109°24° 109730

Hinh 13. Két qua tinh todn ngdp lut do song
thén ban I1

‘V6i tinh todn ngdp lut, m6 hinh d@ mo
phdng dugc bifc tranh phin bd ngap lut tai khu
virc nghién cttu khi séng than lan truyén vao
vang ven by. Tuy nhién, ddy mdi chi la mot
vi du gid dinh nhim muc dich kiém ching sy

hudng truyén séng va su mat mat ning lugng
song do ma sat.

Distyiution o M zzimeam Tozeni 21 Vistraon

Hinh 12. Phdn bo dé cao song
thén I6n nhdt tai Vigt Nam

a./ Tinh theo kich ban I; b./ Tinh
theo kich ban I

mo phdng. P& ¢ danh gid ding thic t€ bic
tranh ngap lut cho mot khu vifc nao d6 ching
ta cAn c6 ban db chi ti&t vé dia hinh khu vuc
de.

4. K&t luan

MO0 hinh séng dai hai chiéu k&t hgp véi md
hinh dong dit gdy séng than clia Okada da mo
phdng dugc bic tranh séng than tai Vit Nam
véi cdc kich ban khdc nhau va cho k&t quéd
déng tin cdy. Nhitng k€t qua nghién cduy, tinh
todn md phdng cho thdy mic dit nguy cd séng
thin xuft hién tai viing thém luc dia nudc ta la
rit nhd, tuy nhién Viét Nam cin ddi phé véi
nguy cd vé kha ning dong dét 16n gdy séng
than tai khu vuc ranh chim phia tdy Philip-
pines va Pai Loan. P9 cao song than cuc dai

-¢6 thé dat trén 7.0m, thdi gian lan truyén t6i

viing ven bd k& tif khi dong dit xy ra tuong
d6i nhanh, chi khodng 02 gidy. Nhiing k&t qua
nay s& gitip ich cho phin viing cinh bdo nguy
¢d séng than tai Viét Nam.

Do khong ¢6 s6 liéu chinh xdc vé dg cao
trén can nén phén tinh todn ngap lut chi la md
phdng. D& hiéu biét vé séng thin ching ta cin
phan tich, ddnh gid khd ning phdt sinh, qui
trinh phdt trién, lan truyén va nguy cd gy
ngép lut cho tirng kich bdn khdc nhau tif d6
phén viing quy hoach ciing nhu cdnh béo song
thin .
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