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I
Gi6i thidu

Su phong thich dot ngdt cta tmg suat khong 16 tich tu sau trong long Trai DAt tai bién mang
kién tao doc bd ty quin dao Sumatra thudc Indonesia vao ngay 26/12/2004 di khién long dét
rung chuyén di dgi. Tran dong dét 16n nhat ké tir 40 nam qua nay sau d6 da tao nén mot dot
song than lan truyén tir chin tdm ra khip An D6 Duong, 4p vao bo cia 11 qubc gia A Chau
va Phi Chau, 1am thiét mang hon 280 ngan ngudi va khién hang triéu ngudi 1am vao canh
man troi chiéu dét.

VnGG xin gidi thiéu dén cac ban doc gia bai viét tom tit cac khia canh khoa hoc vé nguyén
nhan va ban chit cta tham hoa tu nhién nay, dong thoi cung cap cac thong tin vé nhiing hau
qua mdi trudng, sinh thai va xa hoi do song than gay ra. Bai viét duoc cau trac cy thé nhu sau:

- Phan 1 dé cap dén chi tiét tran dong dat xay ra ngoai khoi Sumatra vao ngay 26/12/2004,
phan tich nguyén nhén va cac tac dong cua trin dong dat nay 1én bé mat day dai duong va
anh huong 1én chuyén dong quay cua Trai Dat.

- Phan 2 1a cic phan tich dién bién vé sy phat sinh va lan truyén ciia song than xuat phat tir
tran dong dat Sumatra, trong d6 dé cép t6i ban chit cua song than va cac mirc d6 nguy
hiém cua né khi tran vao bo.

- Phan 3 thao luan vé hé théng canh bao song than trong qua khtr, hién tai va tuong lai,
phan tich va vi du vé hé thong bao dong song than cia My va Nhat tai Thai Binh Duong.

- Phan 4 danh cho cac bao céo tong quan vé thiét hai ngudi va cta giy ra boi tham hoa song
than, phan tich cic canh bao vé kha nang bung n6 cac bénh dich trong tuong lai.

- Phan 5 gidi thiéu cac phan tich vé hau qua méi trudng va sinh thai do song than gay ra.

- Phan 6 néu Ién cac bai hoc va kinh nghiém rat ra cho ngay hom nay ciing nhu su chuan bi
can thiét cho tuong lai.

- Phan 7 1a nhirng két luan va cai nhin trong twong lai vé tham hoa séng than.

Tai liéu nay duogc dinh kém véi mot tp cac phu luc bao gdm céac cdu hoi dap vé séng than va
giai thich co ché hinh thanh va lan truyén cta song than. Ngoai ra, trong phan phu luc con c6
tai liéu vé nhitng trdn song than 16n nhit trong lich sir, gioi thiéu tdng quan vé song dia chin
va cAu trac Trai Dat.

Bai viét ndy do nhém bién soan cia VnGG viét tong hop cac thong tin thu thap tir nhiéu
ngudn tu lidu khac nhau, cong vé6i cac kién thirc chuyén mén vé Khoa Hoc Trai Dt cia timg
thanh vién trong nhom bién soan. Mic du di rat cd géng bao dam thong tin dwa ra c6 do chinh
xéac khoa hoc & mirc cao nhét véi cac ngudn tai liéu tham khao duogc ghi rd nhung chic chin
rang, ching t6i van khong thé tranh khoi nhing thiéu s6t. VnGG va nhom bién soan rat mong
duoc nhéan nhiing 161 phé binh va gop y tir ban doc.

Nhom bién soan VnGG
Thang 02 nam 2005
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Loi mé dau

Déng dit Sumatra va séng than An Dy Dwong ngay 26/12/2004 - tham hoa khéng ngo!

Chéu A néi riéng va toan thé thé gidi noi chung van chua that su hét bang hoang sau tham hoa
thién tai c6 mirc do anh hudng lan rong nhat trén qui mo qudc té tir trude dén nay. 11 qudc gia
nam doc theo bod An D6 Duong phai himg chiu hau qua ning né cia con séng than c6 ngudn
gbc tir tran dong dat 1on nhat ké tir 40 nim qua xdy ra tai bo tdy mii Bic quan dio Sumatra
thudc Indonesia.

Vao sang sém ngay 26/12/2004 (00:58:53 phat gio GMT), su phong thich dot ngdt cia Gng
suat khong 10 tich tu sau trong long Trai Pat tai bién mang kién tao doc bo tiy quan dao
Sumatra di khién 1ong dat rung chuyén dir doi. Day 1a két qua cia chuyén dong truot chim
ctia mang kién tao An-Uc xubng phia dudi mang Burma (mét mang con ctia mang kién tao A-
Au) vén di dién ra mot cach cham chap tir hang trim nim nay. Sy phong thich tng sudt tir
chuyén dong truot chim nay di tao ra mot viung sup gdy dai hon 1200 km va siu gan 10 m
duéi day dai duong. Su dich chuyén ciia nén dai dwong da khudy dong mot khéi lwong nudce
khong 10 doc theo viing sup gy, tao ra mot hién tuong tu nhién vo cing nguy hiém: SONG
THAN. Chi trong vai gio, dot song than chét ngudi nay da lan toa nhanh chéng tir chan tim
véi van tdc 800 km/h, ap vao bo bién cua 11 quéc gia nam doc bo' An Do Duong, quét tr6i bai
bién va nha ctra, cudn di vét chat va ngudi ra ngoai bién. Con séng than nay da that sy phat
huy khé ning tan pha ghé gém trén su6t 5000 km duong di chuyén cua no trén dai duong.

Theo théng ké, dot song than di lam thiét mang hon 289.000 ngudi (tinh dén ngay 01/02/2004),
khién hang triéu ngudi khac 14m vao canh man troi chiéu dat va hon 100.000 tré md coi, dé lai
nhitng hau qua vé méi truong va xa hoi vo cung to 16n. Ngudi dan tai nhimg ving bi anh
huong con phai dbi mat voi nguy co bung nd dich bénh va mot vién canh am dam vé tuong lai.
Su thi¢t hai nang né do song than gay ra mot 14n nira nhic nhé nhan loai vé nhiéu khia canh:
su thiéu hut vé hiéu biét va dy phong thién tai, sy chénh léch vé trinh d6 khoa hoc giita cac
nude gidu va nghéo, su thiéu doan két trong viéc phdi hop canh bao thién tai toan cau... Pang
budn thay, con ngudi v6i sy phat trién vugt bac vé cong nghé trong hon nira thé ky qua van
thé hién su yéu kém va ling ting trong viéc canh bao va dy phong dé giam thiéu cac thiét hai
do thién tai mang dén.

Cong ddong khoa hoc va cac nha chirc trach da rat ra dugc nhiing bai hoc gi sau tham hoa séng
thin nay? Con ngudi can phai 1am gi dé chudn bi k¥ cang hon trong viéc du phong va dbi mit
vo6i thién tai?

Tai liéu nay chi 1a mot dong gop nho nhoi ma tap thé bién soan cia VnGG (Vietnamese
Geosciences Group) mong mudn dem lai thong tin va cac phan tich khoa hoc vé nhiing gi da
xay ra dé tir 46 rat ra dugc nhitng kinh nghiém qui bau cho tuwong lai.

Nhom bién soan VnGG

Thang 02 nam 2005
il
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Tran dong dat ngay 26/12/2004 tai Sumatra

1.1 Cac thong tin ghi nhan tir trin dong dat ngay 26/12/2004

Tran dong dat sang som ngdy 26/12/2004 ngoai khoi phia miii Bic quin dio Sumatra
(Indonesia) xay ra tai giao dién giita mang kién tao An-Uc va mang Burma, khdi ngudn tir su
phong thich tmg suét tich tu trong qué trinh truot chim cia mang An Do xudng bén dudi
mang Burma (hinh 1.1). D4y 1a két qua ciia mot qua trinh ép truot dién ra tir hon 200 nim qua
giita hai mang kién tao noi trén. Tran dong dat véi cudong do 9,0 theo thang do Richter nay
bao gém 3 chén dong dién ra cach nhau vai gidy [5]. Ct truot dau tién cua mang kién tao xay
ra vé phia tdy ctia mili Bic quan dao Sumatra, theo sau 13 2 ca truot vé phia bic. Ning luong
khdng 10 téa ra tir tran dong dit nay duge vi trong duong véi nang luong cta 23000 qua bom
nguyén tir timg tha xudng Hiroshima vao cudi thé chién thu II [5].

Day la tran dong dat 16n nhat dugc ghi nhan trong
vong 40 nam qua, Kké tir tran dong d4t 9,2 d Richter
xay ra ¢ Prince William Sound, Alaska (M¥y) vao
nam 1964. Tran dong dat Sumatra nay ciing 13 tran
dong dat 16n thu tu trong hon 100 nam qua' va
tran dong dat 16n dau tién xay ra trong khu vuc ké
tir nam 1833. Tai khu vuc g?m chin tam, sy rung
chuyén nén dat duoc ghi nhan cip 8 & Banda Aceh
va cAp 5 & Medan (xem thang d6 trén hinh 1.3). Cac
chan dong tir cdp 2 dén cip 4 dugc ghi nhan ¢ mot
s6 noi nhu Bangladesh, An Do, M3 Lai, dao quéc
Hinh 1.1: Ban dd khu vuc xay ra dong dat. Maldives, Mién Dién, Singapore va Thai Lan. Mot

- Quan dio
Sumatra

sO tran truot dat di dwoc ghi nhéan tai Sumatra va
mdt nii lra bun gin Baratang, quan dao Andaman dé bét ddu phun trao tir ngy 28/12/2004.
Chi tiét cac thong s cua trdn dong dat Sumatra vira qua [1]:
e Cuong dd: 9,0 do Richter
e Thoi diém: ngay cha nhat, 26 thang 12 nim 2004, vao luc 00:58:53 (gio quéc té), tirc 1a
vao lac 07:58:53 cung ngay tai khu vuc xdy ra dong dat.
e Toa dd chin tim: 3,306 do vi Bic - 95,947 do kinh Dong.
e Do sau chan tim: 30 km (theo tinh toan tir dir lidu dia chan)
e Khu vyc: ngoai khoi bd ty miii Bic quan dao Sumatra
e Khoang cach tuwong ddi: tiéu chan nim cach thanh phé Banda Aceh, Sumatra
(Indonesia) 250 km vé& phia nam dong nam; cach Medan, Sumatra (Indonesia) 310 km
vé phia tay; cach thu do Bangkok (Thai Lan) 1260 km vé phia nam tdy nam va cach tha
d6 Jakarta ctia Indonesia 1605 km vé phia tiy béc.
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Hinh 1.2: Ban d6 thoi gian truyén ly thuyét ctia séng P (séng co dan) truyén tir chan tam.Tri gia cac
duwdng dang tri dwoc tinh theo phut. Thoi gian truyén dwoc tinh toan dwa trén mé hinh chuén IASP91

cta Trai D4at. Cac dwong to dam

thé hién khoang cach wéc doan dén vung tbi (noi ma séng P truc

tiép khong thé dwoc ghi nhan trén ky dd dia chan, tlrc 1a cach chan tam tlr 103-140° ~ 11544-

15540km). (Nguédn: USGS)
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Hinh 1.3: Ban d6 phan hdi vé cudng do dong dat ghi nhan dwoc trong khu vwe xung quanh chan tam
(thang dd tir I-X, twong dwong véi tr mire "khéng cdm nhan" cho d&n mirc "rung chuyén cwc manh").
O thanh phé Banda Aceh clia Indonesia, cach chan tam khoang 250 km, cwéng do rung chuyén cua
mat dat dwoc ghi nhan dén cép VIl (mau vang sam), tire 1a "rdt manh". (Ngudn: USGS)
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Sumatra - Andaman Islands Earthquake (M,,=9.0),
Global Displacemant Wavefield from the Global Seismographic Network
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Hinh 1.4: Ky db dia chan ghi nhan dwoc tir tran dong dat Sumatra (26/12/2004) tai cac tram dja chan
clia mang lwéi dia chén toan cdu (GSN: Global Seismographic Network). M&i chudi tin hiéu thé hién
b&i cac mau khac nhau twong dwong véi bién do dao dong thang dirng ctia mat dat ghi nhan duoc
b&i cac may thau dia chan. Truc hoanh 1a truc thoi gian, bat dau tir thoi gian xay ra dong dat (0: thoi
gian gbc). Cac ky dd duoc sép xép theo thi tw tang dan ctia khodng cach tir chan tam dén tram thau
(b4t du tir 0). Séng dia chan dwoc thau nhan sém nhét 1 séng P, cé bién do nhd va thoi gian truyén
trung binh vao khoang 22 phut tlr chdn tam cho dén diém chiéu cla né qua tam Trai DAt (antipode).
S6ng co bién dd Ién nhat 1a séng mét, véi thoi gian truyén dén antipode 13 100 phit. Luwu y 1a &
khoang 200 phut sau chan dong dau tién (main shock) la tin hiéu ctia mét dw chan cé cwéong do 7,0
dd Richter (M=7,1). Ky d6 dia chan téng hop bdi Richard Aster (New Mexico Institute of Mining and
Technology). (Nguén: IRIS)

1.2 Lién hé giira diic diém Kién tao ciia khu vyre va nguyén nhéan dong dat

Tran dong dét tai Sumatra ngay 26/12/04 c6 ngudn gbe tir dut gdy chom nghich® tai ving
bién ciia 2 mang kién tao An D6 va Burma (hinh 1.5). Chan tim trdn dong dat ndm bén trai
triing Sunda, khu vuc noi mang An bo bat dau truot chim dén lop manti® & d06 sau hon 100
km. Ving triing ndy 1a bé mit cia giao dién giita mang An-Uc nim hudng tdy nam va mang
Burma-Sunda nam hudéng dong béc. Tai khu vuc xay ra dong dat, mang An Do dich chuyén
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tuong d6i 1én phia dong bic so véi mang Burma véi van toc trung binh 1a 6 cm mdi nam. Su
dich chuyén nay tao nén vung hoi tu chéo tai triing Sunda. Chuyén dong truot kéo tai khu vuc
nay dugc phan thanh 2 thanh phan: dut giy truot sup xay ra trén giao dién mang va lién hé
v6i dich chuyén truot theo hudng vudng goc v6i song triing, va dut giy truot bang cach triing
vai tram ki 16 mét vé phia déng va co phuong trugt song song véi song triing.

M9.0 Sumatra - Andaman Islands Earthquake of

Northeast Indian Ocean Region 26 December 2004
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Hinh 1.5: a) Ban dd kién tao khu vic xay ra dong dat. Cac dwong gach mau dd bidu dién ranh gidi
cac mang kién tao va cac hé théng dit gay chinh trong khu vwc. b) Ban d& dw chén trong khu vic xay
ra dong dat. Sau chan dong dau tién cé cuwdng dd 9,0 d6 Richter (hinh sao mau vang), hang tram dw
chén (cac chdm vang) da tiép tuc xay ra doc theo vung dit gay do anh hwéng clia chuyén dong trwot
xay ra truéc d6. Cwong d6 16n nhat cla dw chin ghi nhan dwoc 1én dén 7,0 d6 Richter. (Ngudn:

USGS)

Tran dong dat nay 1a két qua cta chuyén dong truot chom nghich (thrust-faulting). Theo cac
Kkét qua phan tich dit liéu cua du chin ban dau, mang kién tao da truot trén mot do dai khoang
1300 km. Mot sé mé hinh dut gdy tinh toan tir dit liéu dia chan cho thiy ving dut giy da co
thé lan ra tir chdn tdm vé phia tiy bic va ving sup giy c6 thé rong dén vai tram ki 16 mét. Do
rong cua ving dirt gy do thang goc vdi triing Sunda theo wéc lwong 1a 150 km va mang truot
¢6 thé da dich chuyén t6i da 20 m. Do d6, nén bién phia trén méang truot c6 thé bi nang hin
1én vai mét. Ving truot giy c6 thé rong hon nita, do d6 ving xay ra du chin cia tran dong dat
ngay 26/12/2004 kéo dai hon 1300 km (hinh 1.5) [1]. Tuy nhién, do co ché kha phirc tap cta
du chén nén diéu ndy van chua dugc khéng dinh hoan toan cho dén khi cac nha khoa hoc thiét

l1ap dugc cac mo hinh chuén xac va cé do phan giai cao hon.
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Hinh 1.6: Ban dd biéu dién phwong va van téc dich chuyén clia cac mang kién tao trén bé mat Trai
Dét, dwoc tdng hop tir co s& dir lieu cac két qua do dac GPS trén toan thé gi¢i. Chan tam ndm trén
khu vic cla déi hat chim gitra hai mang kién tao 16n 1a mang An-Uc va mang Au-A. Trén phuwong
chuyé&n déng hat chim bac déng béc, mang An-Uc day vao mang Au-A cé phwong dich chuyén déng
nam véi téc do trung binh 6cm/ndm. Chuyén doéng twong déi gitra hai mang kién tao nay tir 200 nam
nay da tich tu mét lwc ép rat Ién doc theo dwédng bién clia mang Burma (mét mang con ciia mang A-
Au ndm doc theo giao dién véi mang An D9). Hinh trdn nhé 1a vi tri chan tam tran dong dat Sumatra
va hinh vuéng danh d4u khu vye bi anh huéng béi séng than.

1.3 Pong dit 1am Trai Pt quay nhanh hon

Tran dong dat vira qua da giai phong mot ning lwong du 16n. Didu nay, cong véi sy dich
chuyén mot khéi lwong khong 16 vat chat vé phia tim cua Trai Dat, da khién hanh tinh cia
chung ta quay nhanh hon va truc quay cua no bi chao dao.

Su di doi mot khdi lwong 16n vat chat vé tam Trai Dat trong khi dong dat dién ra da khién
hanh tinh cua ching ta quay nhanh hon 3 micro giﬁy(4) va khién truc quay cua Trai Dat bi
nghiéng thém 2,5 cm. Céc cuc ciia Trai D4t that ra van ludn déo quay truc v6i ban kinh qui
dao khoang 10 m, do d6 su Iéch truc quay thém 2.5 cm khong c6 kha ning gay ra nhiing anh
hudng dang ké [4]. Pa tir 1au cic nha khoa hoc dua ra gia thuyét vé tic dong cia nhiing thay
d6i trén bé mat Trai Dat 1én chuyén dong tu quay quanh truc cua cia nd, nhung cho dén nay
van chua c6 nhitng nghién ctru dinh lugng cu thé vé anh hudng nay.

Tuy nhién, ngay ca nhitng chan dong 16n ciing khé co kha niang gy ra thay dbi van toc quay
ctia Trai Dat mot cach dang ké [2].
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1.4 Ban d6 dia 1y tu nhién trong khu vwc da bi thay ddi

Céc nha dia chin da udc lugng rang chuyén dong sup giy tai bién mang kién tao tir tran dong
dat ndy da kéo nén bién An Do Duong vé phia Indonesia hon 15 m. Diéu nay dong nghia voi
viéc vi tri dia Iy ciia cac quan dao ndm trén mang truot da thay doi dang ké. Mot sd y kién cho
rr:ing, do tac dong cuia tran dong dat, khong chi vi tri dia Iy ctia cac hon dao bi dich chuyén, ma
d6 cao cuia chung ciing bi thay doi [3]. Do mang Burma bi ddy 1én trong qué trinh xay ra dong
dat, cac quan dio Andaman va Nicobar rat co thé da bi nang 1én cao hon. Di ra xa hon khoi
ving dut gdy, chi s6 myuc nudc bién cho thy thanh phd Banda Aceh thudc Indonesia co thé
dd lin xubng mot chat. Mot nhom chuyén gia tir du dn ddnh gid thién tai dong dat nam
California (Southern California Earthquake Hazards Assesment Project, goi tat a SCEHA),
da 1én ké hoach dén khao sat ving thién tai dé danh gia dinh lugng su dich chuyén dia Iy nay
bang phuong phap sir dung dinh vi toan cau [3].

Cac chu thich

D Sau cac tran dong dit tai Prince William Sound, Alaska, M¥ vao nam 1964 (9,2 d6
Richter), tai Chile nam 1960 (9,5 d6 Richter), tai Andreanof, Alaska, My nam 1957 (9,1 do
Richter) va tai Kamtchaka, Vién Dong Lién X6 (9,0 d6 Richter) thi trin dong dat ngay
26/12/2004 & Sumatra ciing nhu 4 tran dong dét trén déu c6 nguyén nhan tir dirt gdy chom
nghich xay ra khi mét mang kién tao trugt chim xuéng dudi mot mang kién tao khac trong
qua trinh va cham. Cac tran dong dit nay déu gy nén séng than, nhung séng than An Do
Duong di gay ra thiét hai vé vat chat va nhan mang 16n hon han.

@ Xem phu luc E
® Lép vat chit ndm ngay dudi 16p vo Trai Dat, xem thém phu luc E

@ gidy tuong duong 1 tri€u micro gidy



Vietnamese Geosciences Group http://www.vngg.net

Tai liéu tham khao

[1] Magnitude 9.0, Sumatra Andaman Islands earthquake off the west coast of Northern
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[2] Sumatran quake sped up Earth's rotation. Michael Hopkin, 30/12/2004. Nature.
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(3] Earthquake 'redraws the map'. 31/12/2004. BBCNews.
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2

Song thin An P$ Dwong hinh thanh tir trin dong dat Sumatra

2.1. S6ng than da hinh thanh va dich chuyén nhuw thé nao?

Su dich chuyén cua nén dai duong gay ra bdi tran dong d4t Sumatra d3 x4o dong mot thé tich
nu6e khéng 16 trong 1ong bién doc theo phwong dut gay. Mot khi nén bién bi bién dang, khéi
nué6ce phia trén bi kéo ra khoi trang thai can biang ciia né. Song duge hinh thanh khi khéi nude
bi dich chuyén dao dong vé vi trf can b'fmg dudi tac dong cua trong lyc. Song than 1a dao dong
ctia toan bd khdi nude bi dich chuyén & mot dién tich bé mit va thé tich rat 16n trong long bién,
do d6 no6 c6 bude song" rat dai (c6 thé dat téi 300 km) va chu ky'® c6 thé dat téi 1 h ddng hd.

Song than dugc x€p vao dang song “nudc nong”. Song duge xep vao dang song nudc nong khi
budc song cua nd 16n hon han so voi dd sau thém dai duong. Van toc v cia song dang nay ti 1€
thudn v&i can béc hai tich so cla gia toc trong truong g va do sau long dai duong 4 :

v~lgh (1)

Trong khi do, tdc do that thoat nang luong lai ti 1€ nghich véi bude song. Do hai dac tinh nay,
khi song than hinh thanh & nhitng khu vyc c¢6 myuc nudc dai duong sau, no lan truyén rat
nhanh trong long dai dwong ma gay rat it xdo dong trén bé mat ciing nhu tht thoat rat it nang
luong trén dudng truyén. O ngoai dai dwong, séng than ¢ thé hinh thanh va ludt qua dudi cac
tau hai duwong ma khong hé gay chin dong di 16n dé thuy tha c6 thé nhan biét.

Hinh 2.1: Ban db thoi gian truyén cla séng than xuét phat tir khu vwe xung quanh chan tam dong
d4t ngoai khoi bac Sumatra (hinh ellipse mau dd). Khoang cach cac dwéng dang tri la 30 phut.
Séng than mét khodng 2 h dé truyén dén Sri Lanka va An Do, 7 h d& dén bd bién Chau Phi, véi
doan dwéng dai téng cong hon 5000 km. (Ngudn: Tsunami Lab)

11
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Song than Sumatra bat dau lan truyén tir chan tim (& d6 sau thém bién khoang 4000 m) véi
tbc do rat 1on (dat t6i 800 km/h). Trong vong 1 dén 2 h sau d6, cac dot song than nay bat dau
tién vao cac thém luc dia va bat dau bién ddi tinh chét. Khi d6 sau cia thém dai dwong giam,
van tdc cua song than ciing giam theo (phuong trinh 1). Van tdc cua séng than do dong dét
Sumatra khi tién dén gan bo giam xudng chi con khoang 50 km/h. Tuy nhién, ning luong toan
phan cta song than lai khong thay ddi dang ké. Do d6, khi tién vao gan bo (tirc 1 do sau thém
dai duong giam), van toc cua song thin giam nhung d6 cao ciia song lai ting déang ké. Khi
doan song dau tién bi giam tdc & gan b, cac doan song tiép theo sau bi “don” lai va do d6 co
thé tao mat song rat cao mot khi thém luc dia tuong ddi nong va khong cé cac hang rao chin
3

tu nhién nhu vanh dai san ho

2.2. Cac dir liéu dia vt 1y va vé tinh da cho thay diéu gi?
2.2.1. Anh vé tinh va radar

Mot sb vé tinh cia My va Phap da chup dugc do cao clia song than ngay trude khi chiing tran
vao b cac nude khu vuec An Do Dwong. Hinh 2.3 1a mod phong may tinh d6 nhap nhé mait
nude bién do duge tir cac vé tinh trong khoang thoi gian tir 2-8 h sau khi song than dugc hinh
thanh va lan truyén. Cac tinh toan md phéng nay dya vao s6 litu do dac cua 4 vé tinh:
TOPEX/Poseidon va Jason cua NASA va Co Quan Nghién Cau Vi Tru cua Phap (Centre
National d’Etude Spatiale: CNES), Envisat cia Co Quan Hang Khéng Vil Tru Chau Au
(European Space Agency: ESA) va Geosat cia Hai Quan Hoa Ky. Theo céc tinh toan cua
NOAA (Co Quan Quéan Ly Hai Duong va Khi Quyén Hoa Ky), 2 h sau khi dong dat xay ra,
mit nude bién nhip nho khoang 60 cm. Khoang mot gio rudi tiép sau thi dinh song ha xudng
con khoang 5-10 cm mac du mat song van cao khoang 20 cm tai mét sb khu vuc thudc vinh
Bengal. Tuy nhién, cac phan tich tir dit liéu vé tinh khong thé duoc sir dung dé dua ra canh
bao khan cap do phai mat dén 2 h sau khi séng than phat sinh NOAA méi nhan duoc cac hinh
anh vé tinh. Ngoai ra viéc xtr Iy dit liéu tir nhiéu ngudn ciing mat khoang vai ngay.

2.2.2. Chi s6 muc nwéc triéu

Song than manh dén murc n6 truyén mot vong Ll
thé gidi trong 36 h, 1am dao dong chi s6 triéu tir
ving dai duong & Vién Dong nuéc Nga cho
dén Bic Pai Tay Duong (Bermuda va quan
déo Virgin). Céac chi s6 muc nude tridu do dac
ghi nhén tai cac tram do triéu & doc khu vuc
An o Duong va tham chi ¢ Pai Tay Duong
va Thai Binh Duong cho thdy muc nudc bién
da trai qua cac xao dong 16n trén mot dién tich

10.00
2.00
1.75
1.50

- 1.25
1.00
- 0.75
- 0.50
025
- 0.00

rong sau khi song than phat sinh va lan truyén. "5 o0’ e 700
Cac tram do triéu tai My va Canada nhu tai  Hinh 2.2: M6 phéng may tinh v& d6 cao t6i da
Atlanta City da ghi nhan duoc cac "doan song"  cla mét bién trong khu virc An Do Dwong do

P 1A N LA b T o A anh hudng cta song than. (Ngudn: Pistanesi,
nho bat thuomg sau 32 gio ke tir lde xdy ra trdn Ve \orian Ciu Bia Chén va Ndi Lira, Y, INGV)
dong dat Sumatra.
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2.3. Séng than d6 bd vao dat lién ra sao?

Khi song than tién vao bo bién, chung tao nén triéu dang, triéu ha dot ngot va nhanh chong
nhu nhitng doan séng 16n dénh ap vao bd. Séng than rat it khi dot nhién tré thanh nhimg ngon
song cao. P9 cao song than khi 4p vao bd phu thude chit yéu vao khoang cach gitra chan tim
dong dat gay séng than so v6i by va dia hinh bo. Song than An Do Duong nay co thé di dat
t6i d6 cao 15 m nhu mot vai bao céo cho biét. Tuy nhién, theo phan 16n mé ta clia cac nhan
chimg ciing nhu tir mot s6 thude phim video va hinh chup hiém hoi thi song than d6 bo vao
bd nhu nhing dot triéu dang/ha nhanh va lién tuc, hay ding hon nhu nhitng con lii 16n dot
ngot.

01/2004 Wb o e W 261212004

26/127/2004

1\
3

5
/
{

Song thin

Hinh 2.4: Cac anh chup tir vé tinh bai bién Kalutara (Sri Lanka) trwéc va trong khi séng than dién ra
(a) hinh chup vao thang 01 ndm 2004, bai bién twong déi tinh I&ng véi cac dot séng théng thueng,
(b) ngay 26/12/2004, nwéc tridu rut ra rat xa mot cach bat thwong, 1am 16 rd ca nén bién, (c) sau do,
séng than bat dau ap vao bd bién, (d) séng than tran vao bd va gay 1t nhanh va manh

Séng than mot khi dd bo vao bd co thé tién hon 300 m vao sau trong luc dia. V6i sttc manh va
khéi lugng khong 16 cua khdi nude bién, song than di quét sach hiu nhu moi vt trén dudng
di cua nd. Gan 1/3 nan nhan cua dot song than An Do Duong chinh 1a tré em vi rat nhiéu dtra
bé khong du st chong choi v6i dong cudn ménh liét cua dot triéu.

Song than khong phai 1a mot dot song duy nhat ma 1a tap hop cac doan séng cach nhau tir 10
phiit cho dén tham chi 2 gio dong hod. Pot séng dau tién d6 vao bo khong han 1a nguy hiém
nhét. Sau khi tién sau vao luc dia, dong lut gay ra boi song than lai rat tro ra ngoai dai duong,
kéo theo d0 vat va ngudi ra xa bd. D c6 rat nhiéu ngudi khong biét diu nay va nghi rang bai
bién tré' nén an toan sau khi dot song dau da rat. Chi mot thoi gian ngén sau d6, ho vo tinh tre
thanh nan nhan cta dot song tht hai (hinh 2.5).

14
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Hinh 2.5: Cac khach du lich tai b& bién Hat Rai Lay clia Thai Lan dang ¢ chay vao b& khi séng
than dang ap t6i. Tai day séng than da tao nén hién twong tridu gia, tire 1a nwdc triéu rut ra rat xa
trwdc khi séng than ap téi, 1am 16 ca nén bién khién nhiéu khach du lich t6 moé ma khéng biét nguy
hiém dang ap t&i. (Ngudn: AP)

2.4. Séng thin da tan pha nhw thé nao?

Song than An Py Duong di that sy thé hién sitc manh hiy hoai khung khiép cua nd. Hang
ngan km bo bién doc An Do Duong tur A Chau dén Phi Chau bi tan pha nang né va mot sd
hon dao nhé di bi phii chim hoan toan. Séng than di pha hiy mot sb ran san hé & Andaman
va Nicobar, giy nguy co tuyét ching mot s6 gidng riia qui & Sri Lanka, lam nhiém man cac
ngudn nude sinh hoat va dit dai canh tac, gay x6i 10 va bién d6i canh quan cac ving bién ...

Theo nhiing thong ké mai nhat hon 280 ngan nguoi da thiét mang, hang triéu ngudi mat nha
clra va toan b tai san. Ngoai ra, cic cong dong dan cu trong khu vuc bi anh huong dang phai
d6i mat véi nguy co bung nd va lan tran bénh dich. Nganh du lich Thai Lan dang phai himg
chiu mot vién canh v6 cing am dam khi cac bai bién du lich ndi tiéng nhu Phuket bj pha huy
gan nhu hoan toan va hang loat cac hgp dong du lich bi dinh hity sau tham hoa do tam 1y lo s¢
cta khach du lich.

GLEEBRUK

12 April 2004 23 June 2004

Hinh 2.6: Cac anh chup ti vé tinh cho thay sy tan pha cla séng than sau khi tAn cong vao be
bién Indonesia vao ngay 26/12/2004. Anh bén trai 13 hinh chup vé tinh cta khu vyc Gleebruk
trwdc va sau sy kién song than (12/4/2004 va 02/01/2005), cho thay tham thwc vat (mau xanh) da
bi quét tréi va tAng da mong bi 16 ra phia bén dwéi (mau dé). Anh vé tinh bén phai la khu dan cw
cta thanh phé Banda Aceh ndm ven bd An D6 Dwong bi tan pha nang né (ngay 23/06/2004 va
26/12/2004). (Ngudn: BBC va Digital Globe).
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Lan dau tién trong lich sur, hdu qua cua mdt thién tai lai vaon rdng ra & tam voc quéc té 1on
nhu vdy. Tong cong 11 qubc gia phai nd lyc “thu don chién trudng” va tai thiét cac ving gap
nan. U6c lugng so khéi cling d3 du doan cac qudc gia bi nan can mét sb tién khong 16 va
nhan luc trong rat nhidu nim dé c6 thé phuc héi. D6 1a chua ké dén nhitng ganh nang xa hoi
6 thé kéo dai trong vong cd 100 ndm nita, vi du nhu sb luong tré md coi da tang 1&€n dén 100
ngan...

Thong tin vé thiét hai nhan mang va ciia cai cling nhu cac tac dong 1én moi truong sinh thai
do song than gy ra s& duogc dé cap mot cach chi tiét hon & phan 4 va phan 5.

2.5. Liéu song than sé Lip lai & An P Duwong trong twong lai gin?

Theo céc s liéu thong ké vé cac tran song than ting xay ra trén Trai Dat, hiém hoa thién
nhién ndy c6 tan suat kha thap. Trong khuon kho Dy an Hiém Hoa Séng Than do Trung Tam
Nghién Ctru Tai Bién Thién Nhién Benfield (Luan Pon, Anh Qudc) nim 2000, cic nha khoa
hoc d3 dua ra cac so sanh so khi tin sudt x4y ra song than tai nhiéu khu vuc khac nhau trén
thé gioi. Két qua cho théy, song than cao 10 m 1ap lai méi 1000 nim & cac khu vuc An Do
Duong, Bic Pai Tdy Duong, Nam Nhat Ban va ving Caribbean, mdi 500 nim ¢ ving bién
Phillipines va Pia Trung Hai, 250 ndm & vung Alaska, Nam My va Kamchatka (Pong
Siberia) va dudi 200 nam ¢ vung Hawaii va Tay Nam Thai Binh Duong. Tuy nhién, day chi
1a con s trung binh tinh trén téng sd song than dugc ghi nhan trén khap thé gidi trong mot
thoi gian dai. Nguoi ta van khong thé khang dinh gi vé kha nang l3p lai song than phat sinh tir
dong d4t manh nhu & Sumatra. Cong viéc uu tién la phai chuén bj cho moi tinh huéng Xau
nhit. Cac nudc trong khu vuc quanh An Do Duong can xiy dung mot hé thong bao dong
song than hoan chinh va hiéu qua.

Cac chu thich
() Khoang cach giita hai dinh song
@ Thoi gian cach nhau giita hai dot song lién tiép

©) Xem giai thich & phan 5
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3

Hé thong canh bao séng than

3.1 Thuec trang ciia hé théng canh bao séng than

Trong tuyén bd chung bé mac hdi nghi vién tro cho nhitng nudc chiu anh hudng cia song
than ngay 06/01/2005 tai Jakarta véi su tham dy cua tong thu ky Lién Hop Qudc Kofi Annan
va nhiéu nguyén thu qudc gia, cac nha lanh dao di cam két s& thiét 1ap hé thong canh béo &
An D6 Duong twong tu nhu & Thai Binh Duong. Hé thdng nay s& gitip cho cu dan ving ven
bién c6 thoi gian so tan 1én nhitng ving dat cao hon, giam thiéu thiét hai trong truong hop
thién tai voi sirc tan pha nhu hom 26/12/2004 tai dién.

Dé xdy dung mot hé théng canh bao c6 hiéu qua, kinh nghiém cua cac qudc gia di dau trong
linh vyc canh bao song than 1a rat hitu ich. Ngay ca dbi véi My, qudc gia di thanh 1ap Hé thong
canh béo song than Thai Binh Duong (PTWS: Pacific Tsunami Warning System) tir nam 1948,
van con rat nhiéu thach thirc vé van dé cong nghé ciing nhu du doén song than. Tinh tir nhimg
nam 1950, ty 1& canh bao sai vé séng than 1én dén 75% (Yanagi, 1996), mét ty 1& rat kho chép
nhén dugc. Nhiing canh bao sai lam tiéu tdn rat nhiéu tién bac, 1am suy yéu su tin nhiém vé hé
thdng canh bao, va 1am cu dan phai chiu dung nhiéu rui ro ¢6 thé xdy ra trong qua trinh so tan.

Khi xdy dung mot hé théng canh bao song than, myc tiéu tién quyét dat ra 1a hé thong nay
phai dam bao su kip thoi va chinh xac ctia cac canh bao, phai cung cip dugc thong tin vé kha
ning hinh thanh séng than, do 16n ciing nhu nang luong cta né tir khi con & ngoai khoi xa.
Hon nira, hé théng phéai dam bao mot sy theo doi lién tuc dé cung cép thong tin cho cac nha
chtre trach va ngudi din ¢ nhimg vung c6 kha ning bi nguy hiém nham kip thoi dua ra cac
phuong an so tan ciing nhu khai trién nhan luc va thiét bj dén vung chiu tai hoa nham hd tro
cho cac hoat dong ciru nguy trong tinh trang khan cip. Nhu cau xay dung hé théng canh bao
tic thoi 1a rat hién nhién (Zielinski va Saxena, 1983).

Chau A cin mot hé thong bao dong song than hoan chinh. Riéng khu vuc An Do Duong hoan
toan khong c6 bt ky mot tram canh bao nao. Theo phan tich cua gidi chuyén mén, trd ngai
16n nhét cho viéc x4y dung mot hé théng bao dong song than & Chau A khong phai 1a van dé
cong nghé hay kinh phi ma la nhiing bat dong vé chinh tri, vin hoa ciing nhu tim 1y ngai chia
s¢ thong tin gilra cdc nudc trong khu vuc.

3.2 Nguyén Iy hoat dong, vi du hé thong PMEL DART

Hé thong PMEL DART (Pacific Marine Environmental Laboratory Deep-ocean Assessment
and Reporting of Tsunamis) cua Hoa Ky dugc 14p ra véi muc ti€u thiét ké, xay dung, kiém
tra, khai trién va duy tri mot mang ludi tin ciy bao gém 6 tram canh béo tirc thoi nham cung
cap sém nhiing phat hién vé song than, chu yéu 1a phuc vu ving ven hai phan Hoa Ky va
d6ng bac Thai Binh Duong. Dudi ddy, nhom tac gia xin dé cap dén nhimg dic diém tram do
cling nhu nguyén 1y hoat dong ciia hé théng nay (hinh 3.1). Nguyén Iy hoat dong ciia ndé mang
dic diém chung cua cac hé théng canh bao hién hanh.
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Hinh 3.1: Hé théng PMEL DART: ban dd phan bb cac tram canh bao séng than cung nadm khai trién.
Hinh vé nhé goc dwdi bén trdi mé phdng mot tram canh bdo tire thdi (Gonzalez et al., xem URL:
http://www.ndbc.noaa.gov/Dart/brief.shtml)

3.2.1. Mé td tram do tin higu séng thin

Tram do (hinh 3.2) bao gdm mat thiét bi ghi ap suat dat dudi day dai duwong (BPR: bottom
pressure recorder). Thiét bi ndy str dung séng 4m tan sd khoang 15-18 kHz dé truyén dir liéu
ti cac phao thu trén mat nude. Cac phao niy tiép 4m va truyén thong tin dén cac tram nghién
ctru thong qua vé€ tinh (Milburn ef al., 1996). Mot s6 thach thirc vé ky thuat dugc dat ra voi
cac tram do nay 1a: cac phao thu phai chiu duoc méi truong khic nghiét cia ving Bic Thai
Binh Dwong va phai dam bao dugc su tin ciy cia viéc truyén song 4m tir day 1én bé mit trong
diéu kién tuong tu.

C6 2 kieu truyén dit liéu vé cac tram nghién curu trén mat dat :

- Truyén hen gio: mdi gio, 5 gia tri s6 duoc tiép nhan théng qua vé tinh GOES
(Geostationary Operational Environmental Satellite) cuia Co Quan Quan Ly Pai Duong &
Khi Quyén ciia Hoa Ky (NOAA).

- Truyén nhanh: néu mot con séng than dugc phat hién, dir liéu dang song duoc truyén ngay
lap trc (trong vong 3 phut) thong qua mét kénh dac biét cua GOES, khoang cach gitra 2
dir liéu truyén di 1 khoang 15 giay.
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Courbesy of FIWEL

Hinh 3.2: M6 t& mét tram do térc thoi clia hé théng PMEL DART ~ Hinh 3.3: Tram do séng than
chuan bi dwgc tha ndi trén

(Nguén: Hugh et al., xem URL: bé mat dai dwong (Ngudn:
http://www.ndbc.noaa.gov/Dart/milburn _1996.shtml). NOAA)

3.2.2. Thudt todn phdt hi¢n séng thin

MJi tram phan tich canh bao song than dugc thiét ké dé tu phat hién va thong bao vé cac dot
song than. Phan mém phat hién song than dau tién udc tinh bién do cua su thay ddi ap suat
trong dai tan s cua song va sau d6 d6i chiéu bién do nay véi mot gia tri san. Nhitng bién do
nay duoc tinh todn bang viéc trir gia tri phong doan cho gia tri quan sat duoc, trong d6 cac gia
tri phong doan gan véi dong chay va ¢ tan s6 thay doi nho hon. Cac phong doan dugc dua ra
mdi 15 gidy, khoang cach gitta 2 1an thu tin hiéu tir tram do. Nhitng tin hiéu nhifu tir dai
duong xac dinh mot ngudng phat hién song than. Dya theo cac quan sat trong qua khir, mot
ngudng hop 1y cho ving Béc Thai Binh Duong 12 30 mm. Néu bién d6 vuot qua gia tri san
(30 mm), tram do s& chuyén sang ché d¢ truyén dit liéu nhanh nhim cung cap thong tin chi
tiét vé song than. Ché do nay duogc duy tri it nhit 13 trong 4 gid (hinh 3.4).

Nhiing déu hiéu thay d6i tan sé thap (khoang vai mm) duoc dy doan bang cach st dung mot
da thirc bac 3 cho gid tri tiém can véi cac quan sat p suat day trong vong 3 gid trude. Pa thirc
béac 3 nay s& duoc st dung dé phong doan gia tri cla ap suét day trong thoi gian tiép theo va
gia tri nay dugc so sanh véi gia tri quan sat thu duoc. DAu hiéu cta song than dugc phat hién
néu nhu sy khéc biét gita 2 gia tri ndy vuot qua mot ngudng quy dinh (d6i v6i Bac Thai Binh
Duong la 30 mm).
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Hinh 3.4 Chudi ap suét ly thuyét thé hién thuat toan phat hién séng than (Ngudn: Mofjeld,
http://www.pmel.noaa.gov/tsunami/tda_documentation.html, d& dwoc chinh stra sang tiéng Viét).

Hinh 3.5 chi ra kha ning hinh thanh séng than do c¢6 su vuot qua ngudng quy dinh cta tin
hiéu thu duoc xung quanh ngay 10/06/1996 tai phia bic vinh Alaska. C6 2 nhém séng bién do
l6n duge ghi nhan chinh 1a tin hiéu song mat Rayleigh(l) phat sinh tir tran dong dat ¢ dao
Andreanof. Nhém soéng dau tién rat manh ghi nhén tin hiéu cua dao dong khdi nuée dai
duong xuat phat tir tran dong dat chinh va nhom song tiép theo, nhé hon, 14 tir du chan xuat
hién khoang 11 gid sau. Dbi v6i nhimng tin hidu nay, tram do s& chuyén sang ché d6 bao céo
nhanh d6i v6i nhom séng dau tién.

3.3 Hoat dong ciia hé thong cianh bao Nhat Ban

Nhét Ban di dau tu cho cong tac nghién ciru va canh bao song than tir kha sém. Co quan canh
bao song than Nhat Ban duogc thiét 1ap nam 1952, do co quan Khi twong Nhat Ban (JMA:
Japan Meteorological Society) quan ly. Hé thong canh bao séng than nay bao gom sau trung
tam khu vuc két ndi 300 may cam bién dat trén cac hon dao cia Nhat Ban, trong do6 co
khoang 80 may cam bién chiu nudc, theo ddi dia chan sudt ngay dém.
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Hinh 3.5: Tin hiéu séng than quan sat dwoc & béc vinh Alaska, xung quanh ngay 10/06/1996 (Ngudn:
Mofjeld, http://www.pmel.noaa.gov/tsunami/tda_documentation.html)

Khi nhan thay d4u hiéu mot con dong dat co thé gay ra song than, JMA sé ra lénh bao dong
trong vong 3 phit. Bio dong dugc phat trén tat ca cac kénh phat thanh, truyén hinh, va néu
can thi Iénh so tan ciing s& duoc dua ra. IMA mong mudn nguoi dan so tan khoi khu vuc it
nhét 10 phut trude khi thién tai xay ra. Ngoai ra, thong qua cac kénh dic biét, nha chirc trach
dia phuong, chinh phu trung wong va cac t6 chirc ctru tro thién tai ciing s& nhan duoc canh
bao dé co thé phan ng nhanh chéng ddi véi tinh hinh.

Hé thong canh bao ciia JMA thudng xuyén dugc nang cap. Hién nay, n6 hién dai t6i mirc c6
thé dy doan d cao, toc do, dich dén va thoi gian truyén cua bat ky con song than nao sap tran
vao bo bien Nhat Ban.

Song song véi viéc gia ting sitc manh cho hé thong canh bao, Nhat Ban ciing dé ra ké hoach
phong chéng thién tai cu thé, ban hanh nhiing dao luat chat ché vé xay dung dé bao vé nha
ctra khoi bi dong dt, song than. Nhitng con dé chin séng va cac toa nha vimng chic ciing gop
phan lam giam bot ton that. Tai ving Shizouka ¢ bo tiy ctia Nhat Ban ndm trong khu vuc ¢
kha ning bi song than tin cong, nguoi ta di xdy dung khoang 258 nha chong dong dat va
song than doc theo bd bién. Nhitng thanh phd duyén hai khac di xay cac cira cong dé ngin
nude do song than tran vao ndi dia qua cac con séng. Nho vy, Nhat Ban, tuy ndm trong vanh
dai lira Thai Binh Duong, di c6 kha ning giam thiéu mirc thuong vong do thién tai gay ra.
Chéng han vao nam 1993, khi mot con song than cao 30 m tran vao dao Hokkaido, sb nguoi
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thiét mang chi gidi han ¢ 239 nguoi, mot con s6 khéng nho nhung chac chan s€ tré nén gap
bdi néu hon ddo nay truc thudc mot quoc gia kém phat trien hon.

Tuy nhién, du c6 cac bién phap bao vé va hé théng canh bao hién dai, nhung Nhat Ban van

phai d6i mat voi nguy hiém. Phat sinh tir nhiing tran dong dat dudi day bién Nhat Ban cach

bo vai ki 16 mét, song than chi mét 5 phut 1a c6 thé tran téi bo. Diéu nay ¢ nghia la ngay ca
hé théng canh bao hién dai cua ho cling c6 thé trd nén vo ich néu khéng ¢6 nhitng budc cai

tién vuot bac trong tuong lai.

3.4 Hoat dong ciia hé théng canh bao Hoa Ky

Hoa Ky la quéc gia co co ché bao dong song than thudc loai hién dai nhat thé gioi. Do 1a mot
hé théng phtc tap dua trén cac tram theo doi dia chén, céc may do nam sau dudi day dai
duong, hé thong phao ndi trén mit bién, vé tinh va thiét bi do muc nude bién & gan bo.

A/ T
O
o \:ﬁ;’

HAWAII:

L Local, Regional,
%M & Distant Tsunamis \Q\)
B r il SRS * | PACIFIC BASIN:
« < .|Regional & Distant
'\\/ Tsunamis

~“ | PTWC AREA OF RESPONSIBILITY |

Hinh 3.6: Khu vic theo ddi clia Trung Tam Canh Bao Séng Than Thai Binh Dwong PTWC (Nguén: NOAA)

Sau tran dong dat va song thin nim 1964 tai Alaska, Hoa Ky da quyét dinh thiét 1ap hé thong
kiém soat song than do NOAA diéu khién. 6 tram do song than dudi long bién 1a trung tAm
ctia hé thong ké trén, tap trung chii yéu ¢ Thai Binh Duong, noi séng than co thé gay ton hai
nghiém trong nhét cho cu dan Hoa Ky. Thiét bi ghi 4p luc ctia cac may do sé& lap tirc chuyén
tin hiéu 1én cac phao ndi trén mit bién ngay khi "danh hoi" dugc kha niang xay ra dong dat
hoic truot 16 dat dudi day dai duong, tic 14 2 yéu t6 c6 thé gay ra song than. Tin hiéu tir phao
sau d6 s& dugc chuyén tiép 1én hé thong vé tinh ciia NOAA dé rdi dugc phan tich tai cac trung
tam bao dong song than nam ¢ Hawaii va Alaska. Ngay sau khi két luan nguy co song than c6
thé xay ra, cic chuyén gia tai nhitng trung tim nay sé lap tirc bao cao véi chinh quyén va quan
do6i thong qua cac duong day nong.

May do song than khong phai 14 thiét bi bao dong duy nhét va ciing khong phai liic nao ciing
¢6 vai tro quan trong nhat. NOAA con nhan bao céo tir hon mot chuc co quan chinh phu ciing
nhu tir cac truong dai hoc, nhiing noi c6 thé dua ra cac 161 du bao sém hon hé théng ké trén

23



Vietnamese Geosciences Group http://www.vngg.net

dya vao dir liéu bao dong dong dat ma ho theo doi hang ngay. Sau khi cac nha khoa hoc phét
tin hiéu bao dong song than, trach nhiém con lai thudc vé chinh quyén cac dia phuong ciing
nhu mdi ngudi dan. Trong nhidu nam qua, chinh quyén cac cip & Hoa Ky di 1én hang loat ké
hoach khén cip dé ddi phé ciing nhu giam nhe tac hai ciia song than. Nhidu noi da lap dat cac
tam bién chi duong di tan trén cac bii bién trong trudng hop song than sap ap dén, trong khi
nhimg noi khac di trién khai hé thong coi bao dong k¥ thuat cao. Tuy nhién, gidi chuyén mén
khuyén céo néu ban dang & trén bai bién thi dimg chd dén khi coi bao dong vang 1én, ma ngay
khi cdm nhén duoc sy rung chuyén ctia mat dat thi phai chay that nhanh dén noi c6 do cao tir
30 m tré 1én so véi muc nudc bién. Néu khong kip dén mot noi nhu thé thi moi nguoi phai
chay that nhanh dén noi cach xa bd bién it nhat 1,5 km hay it nhét 1a tim mot toa cao 6¢ nao
d6 rdi leo 1én cang nhanh cang tot.

Mot dot song than co thé cudn ra cudn vao trong 12 gio dong hd nén cu dan ven bién khong
nén roi khoi noi trii an an toan cho dén khi nhan duoc hudéng dan tir gioi chuyén mon. Tai
Hoa Ky, sau khi song than xay ra, NOAA lap tirc kich hoat mdt mang ludi gém khoang 100
tram theo ddi muc nudce bién dé du bao 1i lut s& nghiém trong dén mirc nao cling nhu kéo dai
bao lau.

Ngudi My van chua hai 1ong v6i nhitng gi minh di c6. Trong mot sb truong hop, cac cu dan
ven bién da vo tinh tiép tay cho song than khi san bang cac dun cat dé khai thong tAm nhin ra
bién. Hé thdng bao dong ciing nhu ddi phé véi séng than cta nude nay van dang duge xdy
dung ngay cang ti mi hon va hién dai hon. Tai Washington chang han, cac chuyén gia dang
xay dung ké hoach giam nhe hau qua cua song than, dy tru s& hoan tat trong 2 nam t&i. Ké
hoach bao gém viéc xdy dyung cac trung tAm trd 4n, trang bi cho cac hai cang van ngit tw dong
dé giam thiéu ro ri nhiéu liéu va tham chi gia ¢ ving bd bién dé chiu duge stc manh cua
song than. Hién nay, mdi nim NOAA chi khoang 3 triéu déla My cho hai trung tim bao dong
song than va 4,5 triéu dola My cho ké hoach giam nhe hau qua séng than.

3.5 Cac du an xdy dung, nang cip va mé rong hé théng bao dong song thin sau sw kién
26/12/2004

Chinh phu Bush d3 dua ra mot ban du thao ké hoach xay dung hé thong bao dong song than
cho toan bd khu vuyc Thai Binh Duong 1dn DPai Tay Duong (theo tin ABCNews ngay
15/01/005). Ngan sach du tri cho dé an 1a vao khoang 37,5 triéu dola My (can thong qua phé
duyét cuia Qudc Hoi M) va han hoan tat 1a vao cudi nim 2007. Ké hoach bao gdm viéc md
rong qui md cua hé thdng bao dong hién nay & Thai Binh Duong 1én gp 4 1an va xay dung
mot vanh dai bao dong tuong tu cho khu vuc Pai Tay Duong, Carribé va cac bo vinh. Ngan
sach dé van hanh cac hé théng nay mdi nam c6 thé 1én dén 24,5 triéu dola My.

Mot mang luéi bao dong toan cau bao gdm tong cong 38 tram ndi lién két voi cac may do ap
sudt lap dat trén nén bién s& dugc hoan tat trong khudn kho du 4n nay (hinh 3.7). Trong s6 do,
25 tram bao dong méi s& dugc lip dat thém & Thai Binh Duong dé ting cuong hé thong bao
dong chi g6m 6 tram nhu hién nay, 5 tram moi tai khu vyc Pai Tay Duong, 2 tram ¢ khu vuc
bién Carribé. Hé thong hy vong s& dem lai cho nudc My 100% kha ning du bao doc bo, va
cho phép canh bio vé song than trong vong vai phut cho dén vai gidy tuy theo trudong hop
khan cap.

24



Vietnamese Geosciences Group http://www.vngg.net

Du an nay s& dugc diéu hanh bai NOAA va Lién Poan Khao Sat Bia Chat Hoa Ky (USGS)
nhung dugc thiét ké theo phwong cach mé rong, cho phép cac qudc gia khac c6 thé tham gia
vao hé thong mot khi c6 diéu kién. Chilé ciing da c6 ké hoach tham gia hé thong nay bang
cach dong gop xay dung 2 tram do.

Trong khi d6, cac nha khoa hoc Uc dang thiét ké thu nghiém mot hé théng canh bao cho khu
vuc An Do Duong véi tong tri gia khoang 20 tridu dola My. Hé thong bao gom 30 dia chén
Ké, 10 tram do triéu va 6 tram do song than dic biét.

Pay chi 1a 2 vi du trong hang loat cac du an dugc
dua ra trong nghi trinh thao luan tai Hoi Nghi Lién
Hiép Qubc vé Giam Thiéu Thién Tai td chicc &
Kobe (Nhat Ban). Trong tinh trang qua nhiéu dy 4n
dugc dua cung mot luc voi nhiéu chi tiét trung lap,
Lién Hiép Qudc di chinh thirc dé nghi dung ra thiét
lap va diéu hanh mot hé théng bao dong chung nhat
cho toan cau. Tuy nhién, ngudi My van nghi ngd kha
nang t6 chic va lanh dao cta Lién Hiép Qubc va
mudn ty riéng minh thiét 1ap va quan 1y hé théng canh

bao mé rong cho phép cac quic gia khac tham gia.

Mo hinh do Lién Hiép Quéc dua ra cling twong tu  Hinh 3.7: Dy an nang cip va mé rong
nhu mé hinh cia ngudi My, tac 1a mé rong he hé théng béo déng song th,é” tai Thai

A , e . . i, Binh Dwong do My dé xwéng. Cham
thong canh bao san ¢6 tai Thai Binh Duong fien €4  mau vang Ia c4c tram dang hoat dong,
khu vuc Nam A va Carribé thong qua tién trinh  cac cham mau dé la cac tram dang duwoc
"chuyén giao céng nghé". Kho khin chinh & déy 1a de nghi lap dat thém (nguon: NOAA)
viéc gitp cac Qudc Gia doc An Do Duong c6 kha
ning truyén canh bao kip thoi vé nguy co song than dén cac cong dong sinh séng doc bd bién
va kha ning chia sé thong tin mot cach nhanh chong. Cac nuée trong khu vuc ciing can giup
d5 dé xay dung cac ké hoach di doi va cac bién phap giam thiéu thiét hai mot khi song than
xay ra. Cac chuyén gia Lién Hiép Qudc tin rang, mot hé thong bao dong c6 thé dugc dua vao
hoat dong tai An D6 Duong trong giita nam t6i. UNESCO da dua ra mo hinh thiét ké cho hé
thong nay tri gia 30 tridéu déla My, v6i tham vong mé rong toan cau vao gitra nam 2007.

3.6 Tham hoa séng thin An P9 Duong: hdi chudng thirc tinh cho hé thong cinh bao?

Tham hoa ngay 26/12/2004 1a mot bi kich cta thé gisi hién dai. S6 phan con ngudi that 1a
mong manh trudc sirc manh cua thién nhién. Bi kich nay 1a hoi chudng canh bao cho cac qudc
gia, cling nhu thire tinh thé gidi vé su can thiét phai c6 mot hé théng canh bao séng than hoat
dong hiéu qua trong khu vuc An D6 Duong néi riéng ciing nhu sy can thiét phai xdy dung hé
thdng canh bao cac tham hoa thién nhién khac trén thé gisi. Song song véi viée cung hop tac
dau tu phat trién cac hé thdng canh bao nay, cac qudc gia ciing can phai noi gwong Nhat Ban,
xdy dung co s& ha ting, nang cao kién thirc ciia ngudi dan va thanh 1ap nhimg co quan chuyén
trach dé co thé kip thoi hanh dong khi tham hoa dén gan, nhdm giam thiéu nhiing thiét hai vé
ngudi va cua.
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Cac chu thich
D Xem phu luc D

Cic lién két hiru ich

Pacific Tsunami Warning Center (PTWC)
URL: http://www.prh.noaa.gov/ptwc

National Oceanic and Atmospheric Administration (NOAA)
URL: http://www.noaa.gov

The Intergovernmental Oceanographic Commission (I0OC) of UNESCO
URL: http://ioc.unesco.org/iocweb/index.php

Pacific Marine Environmental Laboratory

URL: http://www.pmel.noaa.gov/

National Data Buoy Center
URL: http://www.ndbc.noaa.gov/
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4

Thong ké vé thiét hai nhan mang va hau qua vé y té cong dong

4.1 Thiét hai nhan mang

Tinh dén ngay 01/02/2004, s6 nan nhéan chinh thirc ciia
tran song than An D6 Duong 13 hon 289.000 ngudi.
Indonesia 14 nu6c bi thiét hai nhiéu nhit v6i sé ngudi
chét 1én téi 236.012 ngudi va 800.000 ngudi trong tinh
trang vo gia cu ¢ ving Aceh va Bic Sumatra.

Sri Lanka c¢6 30.957 ngudi chét va khoang 5.637 nguoi

mét tich. Hinh 4.1: M0t lang danh ca & Sri
Lanka bi tan pha nang ne.

Trong khi d6, sd ngudi tir vong & An Do 1a 10.749  (Nguon: SkyNews)

ngudi va 5.640 ngudi mat tich.

Théi Lan, mdt nudc véi nganh du lich rat phat trién, c6 s6 nguoi tir vong khoang 5.393 ngudi,
trong d6 ¢6 2.510 ngudi nudc ngoai va sé nguoi mat tich 1a 3.071 ngudi, trong d6 hon 1.000
nguoi nudc ngoai.

O Myanmar, c6 61 nguodi chét va 3.200 nguoi
trong tinh trang khong nha cira sau con s6ng than.
C6 it nhat 82 ngudi chét va 26 ngudi mét tich &
dao qudc Maldives.

C6 68 ngudi chét & Malaysia, da s & Penang.

C6 2 nguoi danh ca chét & Bangladesh.

Con sd tir vong & bd bién dong Chau Phi gém c6
298 nguoi ¢ Somalia, 10 nguoi ¢ Tanzania va 1 &
Kenya.

Hinh 4.2: B6i ctu h dang tim xac cac
nan nhan & Thai Lan. (Ngudn: SkyNews)

Trong khi do, khach du lich ciing chiém mot phﬁn
khong nho trong sé nhitng ngudi bi thiét mang. 3 nudc c6 nhidu ngudi tir vong nhit 1a Anh:
274 ngudi chét, 391 ngudi mat tich; Dirc: 60 nguoi chét, 720 ngudi mét tich; Thuy Dién: 52
ngudi chét, 637 ngudi mat tich.

4.2 Nguy co bung né dich bénh

Nhirng ngudi séng sot sau con song thin An D6 Duong dang phai déi mat voi cac dich bénh
nguy hiém chét nguoi do cic ngudn nude bi nhidm ban béi nude bién va céc trai ti nan dang
qué tai. Co khoang 3 dén 5 triéu nguoi dang & trong tinh trang khong cé nudc sach, thic an,
chd & va cac cham soc stc khoe tdi thiéu.
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4.2.1. Hiém hoa dich bénh

Vao thoi gian dau, da sb cac to chire ctu tro y té trong d6
bao gdbm T chirc Strc Khoe Thé gi¢i (WHO) déu cho
rang dich ta s& 1a mbi hiém hoa 16n nhét v6i nhitng ngudi
con séng sot sau con song than hung dit & An Do Duong.
Dich ta thuong xuét hién vao khoang 1 dén 2 tuan sau cac
tham hoa 16n vi cic ngudn nudc ban va cac hé théng chat
thai s& la diéu kién thuén loi cho su sinh s6i cla cac vi
khuan gay bénh. Da sd ngudn nudc xuat phat tir trén ving

|

cao va co thé khong bi nhiém ban béi song than. Do do,
Hinh 4.3: Cac don vi ciru tro y t&  cung cip xa phong va nudc dé rira tay 1a diéu téi quan
quoc té dang gilp d& xac nhan  trong hon la cung cip nudc sach tinh khiét trir truong hop
cac thi thé nan nhan & Phukhet, N , Coa X A . A

Thai Lan. (Ngudn: SkyNews) nguon nudc thyc sy bi 6 nhi€ém do bénh ti€u chay lay lan

qua tiép xuc vdi phan ban.

Song than cling c6 thé 1am xuét hién cac loai bién thé méi cua dich ta do su x4o tron ADN
giita cac vi khuin gy bénh sén co trong ty nhién (vi khun hinh phay Vibrio). Diéu nay ting
nguy co nhidm bénh ¢ ngudi do cu dan & cic ving ndy chua c6 hé thong mién dich ddi véi
céc loai bién thé méi. Va véi tinh trang ngdp lut nudc bién sau song than, viéc xuét hién cac
loai bién thé 1a diéu kho tranh khoi.

Vi khuan dich ta 1a mot loai sinh vat xuat hién tir thoi ¢ dai, thich ing véi méi trudng nudce
lo & ctra song. Loai vi khuan chinh gay dich ta hién nay 1a O1. Nhung véo thap ky 90, sau con
lii 16n ¢ Bangladesh, mot loai bién thé méi 13 vi khuan O139 da xuit hién va gy bénh ¢ cac
tré em so sinh. Cac nha khoa hoc tim thdy cac vi khuan nay bi con lii cudn theo tir cac dam
dudc [7].

Theo céc nha khoa hoc, c6 rat nhidu nguyén nhan lam xuat hién cac bién thé gy bénh méi
sau mot tran 1ii 16n do cac vi khuén c6 thé phat tan rat nhanh trong nuée. Ciing khong loai trir
kha ning cac vi khuan nguy hiém von ton tai véi sé luong nho trong méi truong nude co thé
¢6 co hoi sinh s61 nhanh chong mdt khi dai dich xay ra. Thém vao do, loai bién thé méi s&
phat sinh khi cac md gene cuia vi khuén bi pha 1an vdi nhau trong méi truong phat tan rong.

Néu mot loai bién thé moi nguy hiém xuat hién thi ca cong ddng s& 1am vao tinh trang nguy
kich. O nhitng viing vi khuan dich ta thong thuong di timg gay bénh thi n6 chi gay nguy hiém
cho tré em do nguoi 16n da phat trién hé mién dich trong co thé. Tuy nhién, néu mot loai bién
thé méi xudt hién thi tit ca moi ngudi déu co nguy co nhim bénh do chwa c6 hé thdng mién
dich déi véi cac vi khuan nay.

WHO ciing canh bao r?mg diéu kién qua dong duc, chat choi cua cac trai ti nan s tang nguy
co lay lan cac bénh soi, cam cum, viém mang ndo va thwong han. Bénh séi la mot méi de doa
chét nguoi dbi voi tré em trong cac trai ti nan. Do d6, T6 chirc Strc khoe Thé gidi ciing da
tuyén bd: “cung cip nudc sach va didu kién vé sinh sach sé& 1a diéu cdp bach can phai duoc
thyc hién nham giam nguy co bung nd va lay lan cac bénh dich”.
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Ngoai ra, ciing can phai dé phong kha ning xuat hién cac bénh nguy hiém nhung it thay nhu
Melioidosis (con goi 1a bénh Whitmore). Bénh nay do mot sinh vét trong dit co tén la
Burkholderia pseudomallei gdy ra. Vi khuan nay thuong tip trung & cac viing lay ving nhiét
d6i bao gom Nam A. Da sb cic truong hop mic bénh 1a do vi khuan tiép xtic véi vét thuong,
dic biét trong moi trudong nudce ban va trong tinh trang nhiéu nguoi bi thuong nhu dot séng
than hom 26/12/2004 thi nguy co mic bénh rat cao. Sau d6 khuan theo duong méu tin cong
hé mién dich, nan nhan sé& bij sét cao, ho va kho thd, co thé bién chung thanh sung phéi cép.
Bénh Melioidosis rat nguy hiém, ti 1¢ tir vong la 40% va da gay ra cai chét cho 24 nguoi tai
Singapore trong nam 2004 (tinh dén thang 9/2004). Bénh Melioidosis kha ph6 bién ¢ Pong
Nam A, dic biét 1a & Viét Nam, Campuchia, Lao, Thai Lan, Malaysia, Myanmar va Bic Uc.
Bénh cling da ting xuat hién & cac vung nam Thai Binh Duong, Chau Phi, An Do va Trung
DPoéng. Hién chua co vic-xin phong vi khuan Melioidosis nhung bénh c6 thé didu tri dugc
bang khang sinh néu phat hién sém.

4.2.2. Thuwec té bénh dich (tinh dén ngay 18/01/2005)

Tuy nhién, chua c6 mot dau hiéu nao veé su bung nd cua dich ta sau mot thang ké tir khi tham
hoa song than xay ra. Co 1, nguyén nhan 1a do da s6 ngudn nuéc xuit phat tir trén ving cao
va c6 thé khong bi nhiém ban boi song than. Nhung, cic t6 chic y té cho biét cac trudng hop
viém dwong hé hdp dang c6 xu hudng gia ting dang ké. Bénh viém phéi 1a mdi nguy hiém
chét ngudi nhat. Cac tran mua I6n va tinh trang chd & chat chdi qua tai cling gop phéan ting
nguy co nhiém bénh cho cac cu dan & cac nude bi anh hudng tram trong nhu Sri Lanka.

C6 20 truong hop nghi ngd 13 lién quan dén dich ta va 1 truong hop viém ndo da duoc phat
hién ¢ ving cach Meulaboh, Indonesia 40 km vé phia nam. Mot s6 truong hop sot xudt huyét
cling da dugc phat hién.

Thém vao do, co 67 truong hop mac bénh uon van

voi ty 1€ tir vong 1a 25% & Indonesia. Bénh do bao
tir ciia khudn hinh que Clostridium tetani tiép xuc
v6i vét thuong ho hodc vét triy xude giy ra. Bao
ttr c6 thé nam trong d4at dén 40 nam va tran lut do
song than gay ra c6 thé da cudn theo cac bao tir
ndy. Con ngudi bi nhiém bénh khi ho tim kiém cac
xac chét hodc cac vat dung trong déng d6 nat. Cac
vét thuong ¢ tay chan bi nhiém trung uén van khi
di lai trong bun dat. Do thoi gian U bénh la tir 2
dén 60 ngay nén ngudi ta méi thiy dau hiéu cua

Hinh 4.4: Ngwoi déan Sri Lanka & vung bi
nan trong tinh trang thiéu nwéc sach cho N . . , N ) .
sinh hoat hang ngay. (Ngudn: SkyNews) bénh trong thoi gian dau sau song than. Moi nguoi

lo s¢ ngay cang c6 nhiéu nguoi bi bénh udn van.
MSF, vin phong ctru tro ciia Td6 Chte Thay Thude Khong Bién Gidi, di tich cuc phan phat
gidy 6ng cao, ging tay va tiém phong vic-xin cho ngudi dan. O cac ving bi tan pha ning né
nhu Aceh va Sumatra, ¢6 tat ca 45 trudng hop udn van da dugc phat hién.
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4.3 Xung quanh vin dé chén tip trung cic thi thé nan nhan

Hinh 4.5: Xac cac nan
nhan tap trung tai trwdc
1&u tram clu tro cGa Hoi
Chir Thap Db Québc Té tai
Aceh, Indonesia (Nguén:
SkyNews)

Trong khi @0, viéc chén xéac tap thé ciing gip rt nhidu van
dé phuc tap, dic biét 1a nhitng ton that tim 1y. N6 gbp phan
lam tang thém ndi dau dén vé mat tinh than cia nhiing nguoi
song sot va dong thoi ciing cudp di co hoi nhan dién thi thé
ngudi than, ban bé cua ho. Nguoi con sdng khong bao gid
biét diéu gi d xay ra voi than nhan va s& b 4m anh vé tam 1y
rat lau dai. O nhimg nudc ¢6 chinh sach dén bu thiét hai cho
ngudi dan (nhu & An Do), viéc chon xac tap thé gy rat nhiéu

Véi con s tir vong khéng 16 sau dot song than, cac nude bi anh
hudng ciing phai d6i mat voi mot van dé hoc bua khac 1a phai
lam gi véi cac thi thé nan nhan.

Tai Sri Lanka va Indonesia, nham giam nguy co lay lan cac dich
bénh, ho da sir dung cac hd chén tap thé dé choén thi thé nhimg
nan nhan xau sd. D6 ciing 1a cach giai quyét thuong gip sau mdi
dai tham hoa.

Tuy nhién, mbi lo ngai bung nd cac bénh dich theo quan niém
thong thuong 13 mot sy nham 14n tai hai. Theo cac nha khoa hoc,
mot nguoi khong chét vi dich ta thi khong ¢ kha ning lay lan
n6. Tham chi nguoi d6 c6 chét vi bénh dich di ching nita thi vi
tring dich ta ciing s& chét theo trong qua trinh phan hiy xac do
than nhiét nguoi chét giam nhanh sau khi chét [5]. Song, nhiing
nguoi thu don céc thi thé nan nhén ciing can phai trang bi d6 bao
ho déy du nham dam bao cac van dé vé vé sinh, dic biét 1a trong
mdi trudng nudc ban va khong khi dm.

F :F - 1~ : s -

khé khin do ngudi con séng chi duge dén bu khi co gidy Hinh 4.6: Hb chon tap thé tai
chung nhan bao tir hodc tim théy thi thé than nhan cua ho. Indonesia (Ngudn: SkyNews)

Mit khac, thay vi chi dem chon céc thi thé trong cac hd chon tap thé nhu ¢ Indonesia, mot sb

bién phép hd tro céng tac nhan dién nan nhén ciing da duoc 4p dung & nhitng qubc gia khac.

O Thai Lan, cac thi thé nan nhan duoc dit vao cac tai ¢6 thé nhan dién va cac mau té bao cua

ho dugc déng lanh nham cho phép phéan tich ADN sau do. O mot sb noi khong co diéu kién,
ngudi chét ciing da dugc chup hinh, ghi lai cac ddu hiéu nhan dién nhu d trang sirc, hinh
xam... Tai Sri Lanka, nguoi ta ghi lai du van tay va chup hinh céc thi thé nan nhan trude khi

dem chon.
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S

Nhitng tac dong ciia song than An P$ Dwong
d6i voi moi truwomg sinh thai

Bén than trdn song thin dd gdy ra nhitng tham hoa véi s6 lugng khéng 16 ngudi chét va nhimng
thi¢t hai dang ké vé cac cong trinh nhan sinh. Song, khéng chi vay, nhitng thiét hai vé& moi
truong sinh thai con dé lai hau qua lau dai hon. Sy ngdp chim trong bién nudc va sirc manh
cua song than di 1am pha hiy cac ran san hé va mot s6 loai dong vat khac, kéo theo su that
thoat vé& ngudn gene cua cac loai qui hiém; nhiém min cac ting chira nudc ngdm va mét dién
tich dat canh tac; tan pha cac rimg ngap man va x6i 16 bo bién....

5.1 Su pha hiy cdc ran san ho

Vao thoi gian dau sau tran song than, cac nha sinh thai hoc va méi trudong van chua tién hanh
thong ké chinh xac thiét hai vé cac ran san hd ven bién. Tuy nhién, cic chuyén gia lo ngai
rang, nhiing ran san ho nay s€ mang anh hudng ctia song than trong nhi€éu ndm vé sau.

Khu vuc san ho ciia An Do Duong da bi tan pha nang né boi hién
tuong El Nifio vao nam 1997, 1998 dang dugc khoi phuc tré lai
thi lai bi con song thin quét troi. Mot trong nhitng yéu t6 gy ton
hai 16n nhét cho cac ran san ho 1a rac thai va vt dung bi cudn troi
tir trong dat 1ién ra khi nhitng con song rit di. Cac tho ln con tim

' thay cdy cbi, vo tuyén, 6 dac va ban ghé mic vao cac ran san ho.
Hinh 5.1: Ddo Andaman  Bén canh d6, cic vi khuan va chat thai trong luc dia co thé tan
(Nauon: Asiatravel.com) cong vao ran san ho trong nhiing giai doan sau d6 va gay ra bénh

dich. Chung ciing bi bun, cat va cac manh vun khac bit kin va lam ngat, che chén anh sang

lam cho san ho khong thé phat trién. bay that sy 1a mot tac dong rat 16n ddi vé6i cac ran san ho

- von kha nhay cam va da bi anh hudng dudi tac dong ciia sy bién doi khi hau va 6 nhiém méi

truong. Vi vay, c6 thé phai mat dén hang thap ki, chung méi ¢é thé phyc héi lai duoc.

Tai quan dao Andaman va Nicobar voi hon 550 dao nho, 1a ving bién dao cuc ki hap dan véi
su gidu cd cua cac ran san ho va thu hut luong khach du lich khéng 16 hang nam, da bi tan pha
nang né. Tuy nhién, sy thiét hai 16n hon ca gia tri vé du lich ma vung nay phai ganh chiu la
mbi de doa mat di su da dang cua cac loai san hé trong khu vuc. Muac d6 phan bd va d6 da
dang san ho trong ving niy chi ding sau ran san ho khong 10 cia Australia. Trong mot
nghién ctru ndm 2001 ciia cac nha khoa hoc An P9, Anh va Uc, trong vong 10 ngay, nhém
nghién ctru da phat hién dugc 197 loai san ho, trong d6 ¢6 111 loai dugc phat hién mdi & cac
ddo Andaman va Nicobar [1]. Trong vung, con c6 mdt loai san hdé dugc phat hi€n maéi cho
khoa hoc va mét loai khac ciing chi tim thay trong viing bién Philippines. Nhém khoa hoc con
¢6 thé phat hién nhiéu hon nira sb loai san ho néu thoi gian nghién ctru duoc kéo dai hon. Cac
nha khoa hoc khac ciing wéc tinh c6 khoang 400 loai san ho trong quan diao Andaman va
Nicobar, twong duong véi s6 loai c¢o thé co trong vung tam giac Philippines, Indonesia va
Papua New Guinea [3].
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Ngoai nhiing thiét hai vé ran san ho, con song than con co thé
tac dong manh mé dén cac hé sinh thai ven bién va dic biét 1a
cac loai dong vat cu tra trong ran san hd. Nhitng khu vuc nay,
ngoai viéc chian song ven bién, con 1a noi séng va sinh san cua
nhiéu loai sinh vat, dic biét 1a cac loai ca. Nhiéu loai ca s&
khéng c6 noi cu ngu, kiém an, phai di tri di noi khac hodc bi

tiéu diét. Bén canh d0, cac chét thai, luéi danh c4, nhya tong
Hinh 5.2: Cac loai sinh vat hO’p va Ché(.t mang déC té khac nhu son, dé}iu, cac hoa Chét, cac
trong ran san hé, ddc biét la  chat thai ran... tir dit lién ciing bi tich lity trong cac khu vuc
¢4, sé bj anh hwdng nghiém

trong (Ngudn: BBCNews) nay, gdy anh huong ve lau dai cho ran san ho, rung ngép man

noéi riéng va cac loai sinh vat trong vung noéi chung. Su anh
hudng cua cac chat nay co thé kéo dai trong nhiéu ndm, tham chi dén vai thap ky, tac dong
khéng chi to1 hé sinh thai ven bién, céc loai sinh vat ma vao ca cudc séng cua ngudi dan phu
thudc vao ngudn loi ven bién.

5.2 Nguy co tuyét chiing ciia mot s6 loai rua bién

Rua bién 1a loai dong vat dugc bao vé ¢ Sri Lanka va cac dao o An Do Duong, noi dugc biét dén
v6i su xuat hién ctia 5 trong s6 8 loai bo sat ¢d, trong d6 c6 loai riia luyt 1on (leatherback turtles).

Tran séng than dir doi di pha hity rat nhidu 6 tring rua. Sau 12 ngdy, con s thiét hai da 1a
khoang 20.000 trimg cua 7 loai ria xanh (con vich) quy hiém cung véi khoang 500.000 dola
My thiét hai vé céac thiét bi nghién ciru phét trién loai ria nay. Kannangara, nha bao ton & Sri
Lanka, n6i thém: chi mét trong sé cac con non sdng sét va 20.000 trimg bi hong hoan toan
thuc sy 1a mot ton that nang né; nhung, ciing c6 mot tia hy vong, trong s6 15 trimg con tot thu
thap dugc doc bo bién, ¢6 3 trimg da nd va co thé song toi 80-100 nam.

Vi du ¢ mdt noi khac trén An Do Duong, tai ddo Great Nicobar, phia nam trong dai dao
Nicobar, noi cac bii bién cat tréng da bi bién mét sau tran song than, s& khong con noi cho
céc loai rua bién sinh né vao mua sinh nd bat dau tir khoang thang giéng hang nam.

Mot s6 loai rua bién tai Phu Ket, Thai Lan ciing c6 kha ning bi diét chiung. Hon 20 trong sb
30 c4 thé cia mot loai rua bién, co tén trong danh sach céc loai bi de doa tuy¢t chung, bi cubn
tr6i khoi bé nudi ctru hd cta trung tdm sinh hoc bién Phu Ket va rat kho c6 kha niang séng sot
trong mdi trudng nudc bién dang bi 6 nhiém.

5.3 Nhiém min ngudn nuéec sinh hoat va dét dai canh tac

Mbt s6 hon déao & An Po Duong co thé s& khong bao gio dinh cu tré lai dugc nita do dat dai
da bi nhiém min. Cac chuyén gia canh bao r?mg, vé 1au dai, muc do huy hoai ctia xam thuc
mudi ciing nghiém trong khong kém so v&i ban than song than. Nudc min di 1ap vao cac
giéng va cac 15 hdng trong cac tang chira nude.

Vung dao san hdé vong & Maldives (mién nam An D) ¢ 1& chiu tac dong manh nhat.
Maldives 14 cac ddo da voi tham nudc, khong co nhiéu dat, khi nude bién xam nhép, ching
lap day céac 16 hong trong d4 nhanh hon 1a qua trinh rit tré lai bién. Thém vao do, cac thau
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kinh d4 voi 1 ngudn cung cap nudc ngot cho nguoi dan lai nim ngay gan voi bé mit [5]. P6
chinh 14 1y do tai sao chung bi anh hudng 16n do séng than vira qua. Tuy nhién, do nam trong
vung khi hau gi6 mua nén sy rira mén cac thau kinh nude nay cé thé tinh béng nam hon 1a can
dén hang thap ki. Nhung, trong mot thoi gian ngin, nguoi dan khong thé dung nudc udng
bang ngudn cung cip nudc ngam trong ving, ho phai nhd dén sy vién tro ciia cong dong
thong qua T6 chirc Y Té Thé Gisi (WHO). WHO cho biét: "Trén 17-18 hon dao, khong con
chat nude ubng sach, cu dan phai nhan nudc chd dén bang tau".

Tai nhiing khu vuc khac, vi du nhu tai Sri Lanka, cac may khi mudi di dong da dugc st dung
dé khir nhiém cac giéng nudc. Theo cac chuyén gia, néu nude chi tran vao giéng ma khong
lam nhiém ban cac tang chira nude thi cin phai bom nudc mudi ra va cho clo vao dé khir
trung. Tuy nhién, néu nude bién di thim nhap vao cac ting chtra nudc thi cé thé phai mét
hang nam hodc hang chuc ndm, nudc mua mdi rira sach duge. T6 chirc ciru trg Medair da sir
dung cong nghé mdi dé khoan céc giéng khoan méi tai mot s6 ving trén qubc dao. Cong nghé
nay ding ap luc cao dé khoan xudng sau khoang 6 m ddi vdi cac ting cat mém (khong ap
dung dugc véi da cing) va da duoc ap dung va thanh cong & Madagascar va Darfur.

Ngay ca dat nudc xa x01 nhu Somalia & Pong Phi, hang tram giéng nudc cua cac lang ven
bién di bi nhiém man mudi hodc cat lap day.

Ngoai ra, nudc bién ngam vao dat khién cho cac ving dat canh tac tré nén can cdi, cac loai
sinh vat song trong dat (dac biét 1a giun dat, vi khuan va céc loai bo chan khop khac) bi tiéu
diét hodc khong thé phat trién trong dat.

Tai Sri Lanka, mubi da pha huy hang ngan canh dong lta va don dién chudi, xoai, tham chi,
mudi kho tao thanh mot 16p vo cling mong trén mat dat. Nhiing danh gia dau tién cho rang
phai it nhat 1a 1 hodc 2 ndm téi, cic canh dong nay van chua canh tac dugc boi vi ching da
ngam qua nhiéu nudc mudi [4].

5.4 X6i 16 va bién d6i canh quan vung bién

Mot trong cac tham hga moéi truwong sinh thai
dang ké nhat trong tran song than vira qua l1a
anh huong ddi voi cac ran san hd va ring
ngdp man tai Sri Lanka va Sumatra. Rung

ngdp min bi song danh bat tung gdc va tan
pha, trong khi d6, ching chinh 1a 14 chin

Hinh 5.3: Budng b va quang canh ving bién A O , . W .2 e,
Aceh (Indonesia) bi thay ddi hoan toan truec ~ chong x61 mon cac vung bo bién. Dai da
va sau song than ngay 26/12/2004 ngam san ho cling ¢6 tac dung chong x6i mon
(Nguon: DigitalGlobe)

bo bién cling nhu céc tran song con.

Su dang cao muc nudc bién da cudn tréi khoi luong vo cung 16n cac cong trinh dan sinh, lam
bién d61 mot cach rd rét canh quan vung bién. Tham hoa nay cling lam thay doi cac duong bo
bién, cong voi hién trang muc nudc bién van ti€p tuc dang 1én 1,8-2,5 mm/nam nhu hién nay,
nhitng quoc ddo nhoé bé nhu Maldives chang bao lau nira s€ bién mat trén ban do.
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Tai vung bo bién Patong, Thai Lan, mot diém noéng vé
du lich, song than da quét sach va bién noi day tro lai
v6i quang canh hoang so. Con song thin d3 mang di tat
ca déu vét cua cude séng con ngudi. Tuy nhién, c6 thé
nhin mot cach lac quan, noi day da bi thuong mai hoa
qua nhiéu, rat nhiéu du khach ciing nhu nguoi dia

phuong phan nan vé tinh trang méi truong trong vong
10-20 niam tré lai dy, nay chi con cit tring va mot

Hinh 5.4: M6t san bay & Maldives, .. . n N
ngay 10/01 /2005 (Ngzén: Reuters) khung canh hoang da nhu Hawaii. Chu tich Hiép Hoi

Huéng Dan Du Lich Phuket (Phuket Professional Guide
Association) da néi: "Chinh tu nhién d trao tra ty nhién cho ching ta. T6i mong mubn ching

ta mai gilt dugc quang canh nhu bay gio" [7].

Tham hoa song than ngdy 26/12/2004 ciing dwa ra mot 10i canh tinh ddi voi viée xay dung cac
cong trinh ven bién, ddc biét can phai dimg viéc xay dung cac nha may xir 1y chat thai ven bd
bién. Khi c6 mot bién dong 16n nhu bdo 16n hodc séng than, myuc nudc bién s& bi thay doi dot
ngot va gay ra nhitng hau qua nghiém trong.

Song than da di qua nhung hau qua dé lai khién chung ta can phai nd lyc hon trong viéc tim
kiém cac bién phap khac phuc va hanh dong bao vé méi truong song.
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6

Bai hoc cho hom nay va hanh dgng cho twong lai

6.1 Nhirng bai hoc xo6t xa

Ngay sau khi tham hoa séng than xay ra va tan phd niang né 11 qudc gia ven An P Duong,
cong ddng khoa hoc va cac nha chirc trach da nd lyc phan tich tat ca nhiing yéu kém vé kha
nang phén tich va du doan tai hoa nay, khong riéng cho khu vuc An Do Dwong ma cho ca
toan thé giéi.

Trude khi tai hoa xay ra, cac nha chuc trach ciia cac nude trong khu vuc luén tho o trude
nhimg 101 canh bao vé mot tham hoa séng than ¢ thé xay ra. Trong khi d6, cong dong khoa
hoc van chua that su phat trién duoc mot hé théng canh bao song than toan dién va co do
chinh xac cao. Su khuyén khich dau tu xay dung cac hé théng canh bao cho khu vuc An Do
Duong ciing nhu & cac khu vuc khac van chua du strc thuyét phuc dé thu hat duoc sy cha y
cta chinh quyén tai cac qudc gia trong ving.

Hau qua 13, c6 mot 16 hong rat 16n khong chi trong phuong dién trang thiét bi cho mot hé
thong bao dong toan dién ma con ¢ y thirc ciia quan chiing vé ngudn gdc va ban chat cia hién
tugng thién tai v cung nguy hiém nay. Rd rang, con ngudi van chua duge chuan bi day du,
vé vat chat 1an tinh than, vé phuong tién 14n tri thie, dé ddi mat vai thién tai.

Sau day chi 13 nhimg vi du nho nhé dé ching minh cho sy thiéu chudn bi nay. Tuy rang
nhitng sai 1am va yéu kém khong phai 13 to tat nhung hau qua dé lai thi lai v ctng ning né
mot khi “sy ¢6” dang tiéc xay ra.

6.1.1. Su tho o ciia nha chirc trach cdac nwdc trong khu vire

C6 thé thay 16 rang, néu & An Do Duong ton tai mot hé thong canh bao song than hiéu qua va
song song 1a cac chuwong trinh gido duc va phd bién théng tin nhu & mot s6 qudc gia ving
Thai Binh Duong thi murc d6 thiét hai do thién tai gay ra c6 thé da dugc giam bét di rat nhiéu.

Trong mot dy 4n danh gia vao nam 1999, T6 chirc ITSU (mét trong cac to chic quoc té
chuyén vé theo ddi canh bao song than) di timg dua ra canh bao: “Song than c6 kha ning xay
ra & ca 2 bén bo Pai Tay Duong, khu vuc phia Pong An Po Duong, va trong ca ving bién
Dia Trung Hai, Carribé va Hic Hai”, tir 46 “khuyén khich cac nd lyuc thiét 1ap cac trung tim
canh bao tai cac khu vie nay”. Tuy nhién, 10i canh bao nay van khong thé thay doi thai do tho
o clia cac nude trong vuc ddi voi viée dau tu va hop tac du phong dang thién tai nay.

Mot ly do khac khién cac ké hoach mé rong hé théng canh béao song than tir khu vuc Thai
Binh Duong sang An D Duong thiéu tinh thuyét phuc 1 sy “ving bong” cua thién tai nay tai
An Do Duong (su kién gn day nhat 1a vao nim 1883) so v6i tan sd xay ra song than & Thai
Binh Duong.
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Hinh 6.1: 11 quéc gia trong khu virc An D6 Dwong bi anh hdng nang né bai tham hoa song than

26/12/2004 (cac khu v t6 vang) do sy vang bong cia mét hé thc‘)pg canh béox to_én djén, r~n_<f)t

mang lwéi thong tin lién lac hiéu qua va cac chwong trinh gido duc quan ching phd bién rong rai.
Trong khi cac nudc phat trién khu vue Thai Binh Duong nhu Nhat, Uc va My da thiét 1ap mot
hé théng canh bao va cic chuong trinh gido duc quin ching twong déi hiéu quéa véi kinh phi
vira phai, cac qubc gia nghéo & khu vuc An Do Dwong nhu An P, Indonesia va Sri Lanka
van con phai giai quyét nhitng van dé kinh té va xa hoi cép bach hon 1 canh bao mot hién
tuong thién nhién hiém khi xay ra.
Ngay ca cyu giam ddc co quan du bao khi twong ctia Thai Lan, Smith Thammasaroj, ciing da
timg 2 1an canh béo chinh quyén, vao ndm 1993 va 1998, vé nguy co song than xay ra trong khu
vuc, nhung chinh vi diéu nay ma 6ng bi xem 1a nguoi 1ap di, chuyén giy hoang mang va de doa
dén nganh du lich bii bién dang hai ra tién cia Thai Lan. Chi mot tudn sau khi sy kién
26/12/2004 xay ra va lam thiét mang hon 5000 ngudi va tan pha ning né cac béi bién & Phu
Ket, Smith dugc ton vinh nhu mét nha tién tri va dugc Thu tuéng Thai Lan chi dinh lam tha
truong, dong thoi phu trach Vin Phong Canh Béo Thién Tai Qudc Gia dugc thanh 1ap voi
nhiém vu hop tac véi cac nha dia chdn dé phat trién va duy tri hé thong canh béo song than
trong tuong lai...
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6.1.2. Sw yéu kém trong khoa hoc va quin Iy

Néu Trung Tam Canh Bao Song Than Thai Binh Duong (PTWC) do My diéu hanh dit tai
Hawaii phan tng va dua ra bao dong kip thoi, thi hang ngan nhan mang da c6 thé duoc ctru,
ngai cyu giam ddc Smith Thammasaroj nhan xét. Ong ciing da chi trich gay gét su thiéu quyét
doan va phan Uing cham cuia cac co quan khoa hoc c6 trach nhiém trong khu vuc cling nhu
qudc té. Ong cé chi rd rang, PTWC khong bao dong cho Thai Lan, vi tai thoi diém d6 nguoi
ta chua co thé dua ra két luan chic chén song than dang dién ra; nhung dbi voi An B9, Sri
Lanka va Bangladesh thi PTWC c6 dén khoang 1 gio dé dua ra canh béo, sau khi song than da
tan cong vao Indonesia va Thai Lan. Cac nhan vién PTWC thi phuc dap rang, ho da cb ging
canh bao cac qubc gia & An Do Duong vé “kha ning phét sinh song than” tir trdn dong dat
trudc d6, thé nhung do & An Do Duong khong co hé thdng theo ddi song than dé khang dinh
du bao ctia PWTC va ho tham chi ciing khong c6 s6 dién thoai lién lac dén nhitng quan chic
hiru quan trong khu vuc.

Tam ly thiéu tu tin, dan dén tinh trang do du, thiéu quyét doan cua cac can bd 1am viéc trong
B6 Khi Tugng cua Thai Lan ciing 1a doi tuong bi chi trich. Ong Smith khfmg dinh, cac vi
quan chire nay da biét dugc cai gi dang ap dén - “ho biét chinh xac cai gi dang dién ra, nhung
.. lo so khong dam ra quyét dinh (so tan), bdi vi ho tin rang néu dua ra dy bao sai, thi 15i s&
hoan toan thudc vé ho”. Ban than dng trong luc tai chirc ciing da timg bi budc 16i boi cac giam
dbc khu du lich va quan chirc chinh quyén khi 6ng dua ra canh bao sai vao nim 1998.

Con tai Indonesia, cac vién chirc chinh phu ¢ Jakarta da nhan duoc canh bao vé kha ning xay
ra song than khi thong tin trin dong dat da dugc ghi nhan tir hon 60 tram dia chan dat tai khip
dao quéc nay. Thé nhung, do thiéu dit liéu tir mot tram dia chan chuyén bi¢t l'Zip dat ¢ Java ma
nguoi ta da khong thé quyét dinh dua ra bao dong, giam ddc phong thi nghiém dong dat tai
Vién Ky Thuat Bandung ¢ Indonesia da thira nhan. Nguyén nhan cia su cb truyén dir liéu tir
tram dia chan chuyén biét do dong dit c6 kha nang gy song than nay vé chinh quyén trung
wong & Jakarta 1a do duong truyén dit liéu qua dién thoai da bi cat khi mot van phong tai dia
phuong chuyén di noi khac!!!

6.1.3. Han ché trong hop tic khoa hoc, chia sé thong tin va kj thudt trén toan cau

Mot trong nhitng bai hoc cay dang nhit cho ca gidi khoa hoc va cac nha chirc trach trén toan
thé gidi 1a sy mo ho vé nhiing gi s& dién ra ngay sau khi xay ra tran dong dat 9,0 do Richter
ngoai khoi Sumatra. Chi 15 phut sau dong dét, khi cac tram dia chin ¢ Thai Binh Duong da
ghi nhan dwoc nhitng tin hiéu dia chin dau tién, cac nha khoa hoc da xac dinh duoc cuong do
clia tran dong dat nay manh 8,0 do Richter tro 1én (phén tich theo bién do séng than) va 1 gio
sau d6 thi c6 thé xac dinh cuong do chinh xac 1a 9,0 do Richter (dya vao bién do song mat).
Thé nhung, da phan cic nha khoa hoc chi biét dugc su tan pha va lan truyén cua séng than &
khu vuc An Po Duong qua cac phuong tién truyén thong trong sudt 9 gio dong hd sau dong
dat! Ho da hoan toan bi bat ngd trudc nhimng gi da xay ra.

Tai sao?

Kha nang phat sinh song than khong hoan toan phu thudc vao cuong do cua tran dong dat ma
phu thudc chi yéu vé dang chuyén dong truot ciia dit giy sinh dong dat. Chi co dang chuyén
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dong trugt chim (thrust-faulting) vén co6 mit trugt rat thoai va tir d6 gay dich chuyén 16n &
mit dirt gy khién khdi nude khong 16 bén trén bi x4o tron méi ¢ kha nang giy song than.

Trong khi d6, phai mat mot thoi gian kha 1au (it nhat 24 gid) dé mé hinh héa phuong trugt va
dién tich mit truot gay ra dong dét tir dit lidu dia chan. Béi vi, dé dat dwoc mé hinh chinh xéc,
nguoi ta can phan tich dir liéu dia chan ghi nhan ¢ toan by cac tram dia chin phan bd 360°
xung quanh chin tim.

Nhu vay, néu chi tur viéc phan tich dia chin, cic nha khoa hoc van khong c6 du co so dé dua
ra 10i canh béo chinh xac. Can phai c6 thém it nhat hai cong cu hét sitc quan trong: (1) hé
théng céc tram cam bién ap luc dat duoi long dai duong dé xac dinh kip thoi su xuat hién va
lan truyén cua song than va (2) mot ban dd mé hinh hoa cac khu vic c6 kha ning bi tan cong.
Dang tiéc thay, ca hai cong cu trén déu ving bong trén khu vuc An D6 Duong.

AN

Riéng ban ¢6 mo hinh héa “nguy co bi song than”, tai An D6 Duong, nguoi ta van chua xiy
dung dugc mot ban dd do dac chi tiét vé dja hinh long dai duong va bo bién dé co thé chay
cac chuong trinh md hinh héa trén may tinh chi tiét “kich ban phat sinh, lan truyén va tan
cong vao dat lién cua song than” mot khi xay ra dong dét 1on, truot dat hodc nai lra. Tham
chi, mdt mod phong so lugc ¢ thoi gian ngan ciing c6 thé giup gidi khoa hoc xac dinh 13 rang
dugc nguy co va phat ra 161 canh bao chinh xac hon.

Su thiéu véng cac phuong tién quan trong nay da “han ché” tim du doan su ton tai song than
An Do Duong cua cac nha khoa hoc. Do d6, su phan ung cia cac tram du bao sau khi dong
dat xay ra chua du “quyét liét” dé “danh thirc” cic nha chirc trach hanh dong va dbi phé kip
thoi. Mat khac, do song than rat hiém xdy ra 0 An o Duong, nén mét hé théng thong tin lién
lac danh cho canh bao cép tdc hoan toan khong dugc chuan bi.

Ca hai gi6i han noi trén da khién ngudi ta bo cudc ngay tir dau trong nd luc dua ra mot 1oi
canh béo kip thoi va c6 hi€u qua.

6.2 Hanh dong cho twong lai

Chung ta can lam gi dé chuan bi ddi pho véi thién tai nhu séng than? Qua nhiing bai hoc chua
xot tir nhitng gi di dién ra tai An D6 Duong, c6 thé thiy 1 rang rang, dy bao va dé phong
song than khong chi 1a van dé thuan tay khoa hoc hay k¥ thuat, ma bao gém ca cac van dé
chinh tri, x3 hoi, kinh té, van hoa.

6.2.1 Phat trién khoa hoc dw bdo séng thin

Hién nay, khoa hoc canh bao song than van chua dat do chinh xéac can thiét. % s bao dong
dua ra 1a khong chinh xac (Yanagi, 1996). Trong khi 6, mot bao dong sai dan dén quyét dinh
so tan dan cu c6 thé vo cing ton kém. Theo ude tinh cia Co Quan Quan Ly Hai Duong va
Khi Quyén cia Hoa Ky (NOAA), mét cude so tan & Hawaii ¢6 thé 1én dén 68 triéu dola My.
Thé ma, tir ndm 1960 dén nay, 2 bao dong din dén so tan & Hawaii déu 1a bao dong sai.

Mot dieu can luu y, du bao song than xuat hién hay khong xuat hién la twong doi chinh xac,
nhung diém mau chot 1a d6 cao song va strc manh tan pha cia né thi khong thé du bao duoc
boi vi n6 phu thudc rat nhiéu vao dia hinh bo va cau tric cua vinh.
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Hinh 6.2: Mang Iwéi cac tram do triéu tai An D6 Dwong. Trong twong lai, di liéu do triéu can
dwoc tich hop véi cac div liéu dia chéan, anh vé tinh va sb liéu do cdm ap dwdi long bién dé dwa ra
cac canh bao chinh xac va kip thdi vé& nguy co hinh thanh, lan truyén va db be cta séng than
(Nguén: NOOA).

bé xay dung dugc mot hé théng du bao song than hiéu qua, can phai bao dam thyc hién mdt
sO yéu cau quan trong.

Trude nhat, khu vuc An Do Duong can phai c6 mot hé théng tram dja chin phan bd rong dé
¢6 thé ghi nhan duoc tirc thoi cac tin hiéu dia chdn khi dong dat xay ra. Tuy hién nay da co
mot sb tram dang hoat dong, nhung chiing can phai duoc nang cap va tang sé luong.

Thir hai, cac tram trung tdm canh bao phai dugc thiét 14p dé xur 1y va phan tich cac s liéu dia
chdn mot cach nhanh chong va kip thoi, tir 6 dua ra cac du doan tuong ddi chinh xac vé kha
nang hinh thanh va lan truyén cta séng than. Phan tich khoa hoc can c¢6 su phdi hop qudc té
va lién nganh, vi du nhu kha niang téng hop dir lidu dia chén, anh vé tinh va dir liéu tir cac
may cam ap dit dudi long dai dwong dé phat trién cac mo phong "kich ban" dién bién cua
song than.

Thir ba, cac hé théng truyén thong phai dugc thiét 1ap dé co thé giri cac canh bao dia phuong,
lién ving, lién qubc gia va qudc té. Cac phuong tién truyén thong nay phai bao dam hoat dong
hiéu qua va déng déu & timg dia phuong, nhét 1a ddi véi cac cong dong dan cu tap trung khu
vuc ven bién.
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Hinh 6.3: Mang Iw6i cac tram quan trac dia chan trén toan thé gidi. Két qua phan tich tin hiéu dia
chan tai cac tram quan trég: nay déng mﬁ)t vai trg‘) héet strc quan trong trong bwéc dau tién phat hién
nguy co phat sinh séng than tir dong dat. (Nguon: NOOA)

6.2.2. Thuee hién cdc bi¢n phdp chudn bi doi phé véi séng thin

Pé giam thiéu mirc do tan pha vé ngudi va cta trong trudng hop song than phat sinh va tan
cong vao bo, ngudi ta di dé ra cac ké hoach "phong thu" khac nhau, tuy rang tinh chat kha thi
ctia chiing van con 1a mot dé tai gy nhiéu tranh cai.

Nguoi Nhat da xuc tién xay dung cac buc tudng chin khong 16 & doc cac bii bién c6 nguy co
bi tAn cong boi song than voi hy vong co thé chdng cur lai hodc it nhit cling dé giam thiéu sirc
manh cua nd. Cac buc tuong nhén tao ven bién v&i dd cao 5-6 m co thé bao vé duge céc thi
tran ven bo. Cac hang rao can song 16n nhat thé giéi dai gan 2 km va sau 64 m ciing duoc tién
hanh xay dung & Pong Bic Nhat Ban. Tuy nhién, nhiing giai phap cong nghé nay khong kha
thi dbi v6i cac nude nghéo nam trong khu vuc hiém khi phai d6i mét v6i hiém hoa song than.

Mot giai phap khac 1a bao ton va tai sinh cac hang rao tu nhién nhu rimg ngap min va dam
dudc dé bao vé khu vuc duyén hai von di bi pha huy bay lau nay dé nhudng duong cho cac
trai nuoi tom.

Tuy nhién, cac giai phap néi trén khong phai lac ndo ciing c6 hiéu qua thuc té.

a) Gidi phap di cu va tinh kha thi

Mot s lang dan cu doc bo bién Papua New Guinea, sau khi trai qua mot tran song than vao
thang 7 nam 1998 khién 2100 nguoi thiét mang, da quyét dinh do1 khu vuc dinh cu vao sau
hon vai ki 16 mét trong dat lién. Nhung viéc di doi nay, du & qui mé rat nho, ciing dd khién rat
nhiéu van dé nay sinh, vi du nhu tranh chap dat dai, tinh trang kho han va nhiéu cén tring...
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Giai phap di cu that sy s& khong thé thanh cong & Nam A. Céc ving bi anh hudng nam rai rac
khip noi va khong khu vuc nao c6 thé goi 1a nguy hiém nhat, do d6 s& khong thé thuyét phuc
dan cu ¢ day di doi khéi khu vuc sinh séng ctia ho. Mit khac, da sd cudc séng nguoi dan &
cac vung bi anh huong lai dya hoan toan vao cac hoat dong danh ca va khai thac bién. Viée
yéu cau ngu dan di cu vao sau trong dat lién 1a diéu khong thé. Cac bién phap han ché hoic
cAm xay dung cong trinh doc bo bién va di doi cac khu dan cu, nha nghi, khach san cach xa
bai bién cling c6 rat it tinh kha thi, ddc biét 1a tai cac khu du lich, va lai 1a dé d6i pho véi mot
hién twong thién nhién rat hiém khi xay ra.

b) Cdi tién cdu triic xdy dung

Mot giai phap c6 tinh kha thi cao 1a xdy dung cac cong trinh “khang” séng than. Qua cic
thude phim video vé song than quay tai Nam A, c6 thé thdy rang, nhiing ngudi tru ¢ cac toa
nha xay dung gia cd bang bé tong, da s6 1a cac khach san, c6 kha ning sdng sot khi ho co thé
1én dugc cac ting cao hon. Mot trong nhimg diém quan trong nhét 13 tang trét cua toa nha
phai cé cac birc tudng, clra s6 va mang ghép co kha ning v& vung va tach roi ra khoi cot tru.
Néu o tang trét 1a nhitng burc tudng qua chéc, luc nén cta nude s& vo cung 16n va co kha ning
lam sup toan bg toa nha.

Céac cum nha nho va xdy dung véi kinh phi thip s& khong thé khang cu ndi véi stirc manh cua
dang song than di xay ra tai Aceh. Tuy nhién, cic bién phap don gian nhu dung nha trén cac
ot nha san v6i cac thanh chéng duoc lién két chat voi nhau bang day thimg lai ¢6 thé gitip
ngdi nha try ving duoc phan nao.

Can phai chi dinh mét s6 toa nha duoc xay dung dac biét kién ¢d, vi du nhu truong hoc, co
thé tro thanh cac trung tim di tan dan cu cho cac khu lang va thi trin noi ma nguoi dan khong
thé chay 1én cac ving dat cao trong trudng hop song than xay ra, vi du nhu & Banda Aceh.
Mot sd cac thanh phd & Nhat Ban da xay cac thap cao dé cho muc dich dic biét nay. Nguoi
dan s& biét dugc noi c6 thé di tan khi dong dat hodc song than xay ra va c6 thé tim dén noi tra
ngu an toan ngay ca khi song than ap dén chi trong vong vai phit sau khi dong dét xay ra, nhu
trong trudng hop & Aceh.

Vén dé qui hoach d6 thi ciing hét sirc quan trong. Chinh quyén khu vuc can phai bao dam tat
ca cac cau tric ha tﬁng co s6 chinh yéu, nhu nha may nudc va bénh vién, duoc thiét 1ap ngoai
khu vuc ¢6 nguy co bi song than tdn cong. Viéc nay 1a hét strc can thiét dé tranh nhimng trudng
hop nhu tai Kalpakkam, An P9, noi di phai dong cira nha may dién hat nhan trong nhiéu
ngay do song than da day nudc bién vao cac tram bom nudc thai nhiét ciia nha may.

6.2.3. Pdy manh gido duc va nang cao y thirc quén chiing vé séng than

Phil McFadden, chuyén vién khoa hoc tai Geoscience Australia da tung dua ra mot vi du vé
tam quan trong cua viéc gido duc quan ching vé canh bao song than nhu sau: “Néu ban noi
v6i nhitng nguoi khong co chuyén mén - nghe nay, sip co song than d6 bg! - it nhat phan nira
trong s6 ho sé& chay ra bo bién dé xem song than trong ra sao!”

Mot chién dich van dong gido duc quan ching 13 mot phan vo ciing quan trong trong tong thé
hé thdng canh bao va du phong séng than. Lién Hop Qudc ciing di co y dinh khuyén khich
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viéc pho bién gido duc phong chdng thién tai tai nha truong trén toan thé gioi. Gido duc cong
d6ng chinh 13 giai phap it ton kém nhét, va c6 18 1a hiéu qua nhat trong viéc giam thiéu céc tac
dong cua thién tai. Ngay ca khi khong c6 mot hé théng canh bao song than hodc tham chi tai
nhitng noi ngudi ta khong cam thdy su rung dong mit dit do dong dat, néu nguoi dan bibt
duogc diéu don gian 1a khi thy nude tridu rat dot ngdt hodc khi nghe thiy tiéng song v to bat
thuong tir ngoai bién, ho khong quay xudng bii bién dé "diéu tra chuyén gi dang xay ra" ma
dm con céi cung véi cac vat dung quan trong chay that nhanh dé thoat than, thi hau qua ciing

s€ dugc giam thi€u rat nhiéu.

TSUNAMI HAZARD ZONE

i,
|

EVACUATION
ROUTE

IN CASE OF EARTHQUAKE, GO
TO HIGH GROUND OR INLAND

SHELTER

(b) ()

Hinh 6.4: Cac bang hwéng dan khan cap dét tai cac noi cong cong & cac khu vuc cd nguy co séng
than do Trung Tam Canh B&o Séng Than Thai Binh Duwong (Pacific Tsunami Warning Center,
PTWC) thiét ké.

Chu thich: (a) khu vic nguy hiém séng than - trong trwdng hop xay ra dong dét, xin di chuyén dén cac
viing cao hodc sau trong dat lién; (b) dwdrng so tan khi xay ra séng than; (c) tram so tan séng than

Cic lién két hiru ich

UN International Strategy for Disaster Reduction (ISDR)
URL.: http://www.unisdr.org/

Platform for the Promotion of Early Warning

URL: http://www.unisdr.org/ppew/
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7
Két lun

Thién tai xay ra va hdu qua ma chung d¢é lai ludn co6 tac dung nhic nhé con ngudi & rat nhiéu
khia canh khac nhau. Tham hoa séng than & An D6 Duong vira qua ciing khong phai 1a mot
truong hop ngoai 1&. Su tan phd ma né gieo rac ¢ 11 qudc gia trong khu vyc danh thirc nhan
loai vé nhitng gi con han ché trong nhan thirc cta chung ta ddi vai thién nhién.

Tu xua dén nay, trong lich st nhén loai, cac trin dong dat va nui lva da gieo rac bao nhiéu
dau thuong va ton that. Mot trong nhiing nguyén do dan dén diéu nay chinh 1a sy “léch pha”
giita toc do phat trién cua loai nguoi véi tbe do ciia cac qua trinh bién chuyén dia chat, hay
n6i cach khac, dong hd sinh hoc dang chay rat nhanh so v6i ddng hd dia chat. Tuy nhién, cac
qua trinh dja chét ddng sau cac tran dong dat, nui lira lai dong vai trd mau chdt trong viée phat
sinh va duy tri diéu kién thuén loi cho su song trén Trai Dét, dic biét 1a d6i véi con ngudi.
Bit dau cach day vai ty nam, chinh qua trinh tai sinh vo Trai D4t da tao nén khi quyén va dai
duong khi ma mot khéi lwong rat 16n hoi nude, hydro, CO,, va cac khi khac duoc phun ra tir
cc miéng nui lira. Cac nha sinh hoc ciing cho thiy cac bang ching ring, cac co thé song dau
tién trén Trai Pt ciing ¢ ngudn gdc tir day bién sau doc theo cac khe nui lira. Ngay nay, cac
qua trinh kién tao mang van tiép dién, tao nui non, diéu hoa nhiét do cta hanh tinh, tich tu cac
kim loai qui hiém va duy tri sy can bang thanh phan hoa hoc trong dai duong. Nui lira gitp
dét dai tré nén mau md hon va ly twong cho viéc tréng ca phé, duong, cao su, dura, co, thube
14, tiéu, tra va cacao. Lugng CO, thoat ra tir phun trao ndi lira giup diéu hoa nhiét d6 4m ap
can thiét trong khi quyén dé duy tri sy song. Dong nudc chay qua cac ranh cua ndi lta dudi
long dai dwong giup tich tu bac, ddng, vang va nhitng kim loai khac, va sau d6 hinh thanh
thanh mo kim loai trén dat lién sau cac qua trinh bién ddi cta cac mang kién tao. Ctr mdi vai
triéu nam, sy dong md cua cac dai duong ciing da giup ting cudng chét dinh dudng trong sinh
quyén, can bang ham luong cac nguyén t6 va hop chét hoa hoc, nhu bo va canxi ...

Céc qua trinh kién tao mang 1a mot yéu t6 hét sirc didc trung cua Trai Dat, vi cho dén nay, con
ngudi van chua quan sat duge qua trinh nay trén bat ky hanh tinh nao khac, va c6 thé khang
dinh rang, qué trinh nay l1a mot trong nhimng diéu kién tién quyét dé hinh thanh va duy tri su
séng. VAn dé chinh yéu dit ra 1 1am sao c6 thé dé phong va giam thiéu dugc mit trai cia cac
qué trinh ty nhién nay 1én cudc séng ciia con nguoi.

Tham hoa ngay 26/12/2004 ciing cho thdy rang nhan loai da, dang va s& khong bao gio tho o
truéc dau thuong ctua nguoi khac. Hon 4 ty dola My da duoc cac qudc gia va cac to chirc
dong gop nham hd trg cac qudc gia bi nan khic phyc hau qua cta thién tai. Mot sd dau hiéu
kha quan vé chinh trj cling da xuét hién. Tai Sri Lanka, chinh phu va luc lugng noi day nhiing
con hd Tamil d3 hop tac trong ctru tro. Tai Indonesia, chinh phu va phong trao ndi diy Aceh
tuyén bd tam thoi ngimg bén dé tap trung khéc phuc hiu qua thién tai.
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Hy vong rang, duc két nhitng bai hoc va kinh nghiém rat ra tir sy kién vira qua, cong dong
loai ngudi s& thuc day hon nita sy doan két qudc té trong viéc chia sé thong tin, kién thirc va
cong nghé gitra tit ca cac qudc gia, khong phan biét chung tdc, ton gido hay chinh tri dé nang
cao tAm hiéu biét vé& Trai DAt va cac hoat dong ty nhién cia no, tr d6 xay dung dugc nhiing
md hinh séng “hoa hop” hon véi thién nhién...

Hay chap nhan thién tai va thich ing voi chiing. Con ngudi van dang cb ging vuot qua nhiing
kho khin va ludn trang bi nhiing cai nhin lac quan nhét cho tuong lai.

Ca thé gidi tiéc thuong hing trim nghin ngudi vo t0i da ra di vao nhitng ngay cubi nim 2004.
Céau mong sao tir nay thé gi6i khong con phai biét dén mot con s6 tang thuong nhu vay nira,
tir nay va mai mai vé sau ...
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A

Cac cau héi dap ve song than
1. Séng thén 1a gi?

Séng than 1a mét chudi cac dot song 16n co6 budce song dai dugce sinh ra do cac bién dong dia
chat manh mé xay ra & ddy bién va dai duong tai gan bd hodc ngoai khoi. Khi sy di chuyén
dot ngdt cua cac cot nudc 16n xay ra, hoac day bién dot ngdt nang 1€n hay ha Xuéng do tac
dong cua dong dat, song than dugc hinh thanh dudi tac dong cua trong luc. Cac dot song
nhanh chong lan truyén trong méi truong nude va trd nén vo cing nguy hiém véi kha ning
tan pha 16n khi chung tién vao bd bién nong.

sy Ngay nay, tén goi qudc té cta song than 1a Tsunami.
e Tir “Tsunami” c6 xudt xir tir tiéng Nhat, trong d6 “tsu”
nghia 1a “cang” va “nami” nghia l1a “séng”. Cac thuat
ngir “seismic wave” (song dia chdn) hodc “tidal sea
wave” (song tridu dai duong) d6i khi dugc s dung mot
cach nham 1an dé dién ta hién tuong nay. Thuat ngir
song dia chan dung dé mo ta song than 1a khong chinh
xac do song than con duge sinh ra boi cac hién tuong
phi dia chén, nhu hoat dong phun trao nui lura, truot 1o
dat ngﬁm dué6i bién va va cham thién thach. Ngoai ra,
song than c6 dic diém vat 1y rit khac biét so véi song
triéu. Song triéu 1a nhitng dao dong mang tinh chu ky, lién quan dén sy 1én, xudng cua thuy
tridu sinh ra boi lyc hap dan gitra Mat Troi, Mat Trang va Trai Dat. Song than khong lién quan
dén thoi tiét ciing nhu thay triéu.

e ‘

Hinh A-1: Séng than theo minh hoa
cla ngwdi Nhat tlr thoi xa xwa

2. Song than khac véi song thong thuwong nhu thé nao?

Soéng, ma chung ta nhin théy & bién, dugc hinh thanh do gio thdi trén mat bién. D6 manh cua
song tity thudc vao do manh ciia gié va khoang cach ma gi6 thoi. Thong thuong budc song
khoang tur vai chuc xentimét va co thé dén mot vai chuc mét. Toc do dich chuyén qua dai
duong tir vai km/h dén 100 km/h.

Song than c¢o nhimg dic diém khac biét so v6i song thong thuong, cuong do cia cac chan
dong 1a nhitng yéu té dau tién quyét dinh kich thudc va niang luong cua séng. Do cao cua
song lac méi hinh thanh rit nho, thuong nhé hon mot vai xentimét. Mic du vay, budc song lai
16n hon rat nhiéu so véi song thong thuong, 1én dén vai tram kilomét. Tuy thudc vao do sau
muc nude noi song truyén qua, nd co thé dat dén 800 km/h.

3. Nguyén nhan nao din dén sy hinh thanh séng than?

Mot nguyén nhan dan dén sy hinh thanh séng than 1a do sy ting hay giam mot cach dot ngot
dién tich mot phan vo Trai Dat xay ra trén thém dai duong hodc doc bo bién. Khdi dat da bi
dich chuyén do dong dit c6 thé chiém chd cot nudc, dan dén viée ting, giam ciia muc nude
bién phia trén n6. Chinh dao dong nay 14 sy hinh thanh dau tién ctia song than.
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Céc hoat dong ntii ltra, truot 1o ngém dudi bién hodc trén mat bién, va hiém hoi hon 13 sy va
cham ciia céc thién thé vao Trai Dat xay ra trén mat bién, ciing 1a nhitng nguyén nhan gay ra
song than. Song than gay ra boi nhitng hoat dong nay c6 murc nang luong thip hon dang song
than dugce tao ra boi nhirng hoat dong dut gay dia chét duéi dai duong. Cang xa noi song than
duoc hinh thanh, nang lugng cua song cang gidm mot cach nhanh chéong. Do d6, stic tan pha
clia n6 mang tinh chat khu vurc.

4. Tai sao dong dit lai gAy ra séng thin?

Hau hét cac dot song than c6 sirc pha hily 16n déu duogc hinh thanh tir cac tran dong dat 16n va
nong (chén tam g?ln mat dét). Cac tran dong dét nay dugc sinh ra tir cac chin tim hodc dut
gdy hoat dong gan hay ngay trén bé mit day bién. Nhimng vi tri d6 thuong 1a ¢ cac ving c6
hoat dong kién tao doc theo ranh giGi cic mang
kién tao. Khi cac mang kién tao va cham vao
nhau (nguyén nhén giy ra nhiing tran dong dat
16n) thi chung c6 thé lam nghiéng, giy sup hay
dich chuyén ca mot dién tich 16n cua thém dai
duong tir vai kilémét dén 1000 km hodc nhiéu
hon nita. Su di chuyén d6t ngdt theo phuong

thang dimg ciia mot khéi dat da dién tich 16n
khién bé mit day bién bi thay doi, kéo theo su di
chuyén cua khéi nudc nim trén dé va tao nén

song than. Céac dot song nay co6 thé di chuyén rat
xa tir vi tri chung dugc hinh thanh, dong thoi reo

ric sy pha hiy trén quing duong ma ching di

, qua. Nam 1960, tai Chilé, tran dong dat 16n vai
Hinh A-2: Séng than hinh thanh tir dich

chuy&n nén bién do dong dat cuong d6 9,5 do Richter 1am cho mot ving rong

trén 1000 km bi bién dang, tir d6 sinh ra mot dot
song than rat 16n. Cac ngon séng cua chiing di pha hily cac ving dat khong nhimng ¢ Chilé ma
ca nhirng noi khac rat xa nhu Hawaii, Nhat Ban va cac khu vuc khac trén Thai Binh Duong.
Phai luu ¥ rang, khong phai tat ca cac tran dong dat déu dan dén song than. Thong thuong, chi
co cac tran dong dat 16n hon 7,5 d6 Richter m&i c6 kha nang tao ra song than.

5. Tai sao qua trinh phun trao nui lira lai gdy ra song than

Mic du hiém khi xay ra, nhung cac dot phun trao nui lira manh ciing c6 thé gy ra su x4o tron
cac khéi nudce trong 1ong dai dwong va tao ra cac dot song than trong khu vuc d6. Trong qua
trinh nay, song than co thé duoc tao ra do sy di chuyén dot ngdt ciia nudce khi nai lira phun n,
hodc do trugt 16 suon nli, hodc magma nui ltra dot ngdt phun 1én chiém thé tich cta nudc
bién va hodc la do bé magma bi sut [un. Mot trong nhiing tran song than 16n nhat dugc ghi lai
la vao ngay 26/8/1883 sau vu nd 1én va sut 1an cta nai lira Krakatau ¢ Indonesia. Vu nd da
tao ra con song than c6 do cao dén hon 40 m, phé hiry nhiéu thi trin va ngéi lang ven bién doc
theo eo bién Sunda cua ca hon dao Java va Sumatra, khién s6 nguoi thi€t mang Ién toi 36.417
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nguoi. Ngoai ra, con c6 cac dan chung cho rang nui ltra ¢ Santorin trong vung bién Aegean
phun no vao nam 1490 truéc Cong Nguyén la nguyén nhén ctia song than da nhan chim toan
bo nén van minh Minoan, Hy Lap.

6. Tai sao qua trinh truot dit & ving bién néng, da 16, sut lin nwéc ngim c6 thé sinh ra
séng than?

Hiém x4y ra hon la soéng théan sinh ra do qua

trinh da 18, bang 16, trugt hodc qua trinh sut lin
dat o day ving bién nong mot cach dot ngot
(thuong 14 do su di chuyén ciia nén bién khi co

cac tran dong dat manh). Vi du vao thap ki 80,
do hoat dong kién tao trong ving, viéc xay
dung dudng bing cho san bay doc theo bd bién
phia nam nudc Phép di gay ra truot dat dudi
day bién va két qua 1a da tao nén con song than
d6 bo tryc tiép vao hai cang Thebes. Nguyén
nhén cua cac vu trugt dat dudi bién thuong la
do dong dat va hau qua 1a sinh ra cac dot song

than. Trén thuc té, cidc nha khoa hoc tin ré’mg

tran song than nim 1998 lam cho hang nghin
Hinh A-3: Séng than hinh thanh tir trwot dat ngudi chét, pha hiy cac lang, thi trdn doc ven
bién phia Bic Papua — New Guinea 13 do traim
tich day bién bi sut ltn ma nguyén nhan sau xa la dong dat. Co thé noi rang, ning luong cia
song than tir nhitng su ¢d truot dat, 16 d4 s& nhanh chong suy yéu trén quang duong chung di
chuyén trén bién. Tuy nhién, tran song than 16n nhét trén thé gidi timg duoc chung kién lai 1a
do hién tugng 16 da ¢ vinh Lituya, Alaska vao ngay 09/7/1958. Do tran dong dét doc theo dut
gdy Fairweather, hiu nhu 40 triéu m® d4 roi cung luc xudng ving bién phia trudc vinh, va sau
d6 xuét hién mot cot song than vi dai cao 520 m & bd bén kia cta vinh. Ngon song 16n dau
tién c6 do cao 180 m di chuyén voi tc do 160 km/h. Nhung sau d6 thi ning lugng va dot cao
clia song than ndy giam rat nhanh, mot trong s6 ching di chuyén ra ngoai khoi va khong thé
ghi nhan bang may do tai cac tram do thiy triéu.

7. Séng than c6 thé tao ra do cac hién twong roi lién quan dén tiéu hanh tinh (asteroid)
hay thién thach (meteorite) khong?

That 1a may man cho loai ngudi, vi trong thuc té rat hiém khi cac tiéu hanh tinh hay thién
thach dén duoc bé mat Trai Pat. Hiu hét cac manh thién thach bi chay khi di xuyén qua tﬁng
khi quyén cua Trai Dat. Tuy nhién, trong qua khir d c6 nhitng manh thién thach 16n va cham
v6i bé mat hanh tinh cta chung ta. Dau 4n con duoc ghi lai 1a nhitng hd sau 16n nam rai rac
trén bé mat Trai Pat. Co gia thuyét cho rang co thé trong thoi tién str, vao ky Kreta cach day
65 triéu nam, dd c6 mot hanh tinh roi vao Trai Dat. Tir cac déu tich vé su ton tai do va cham
ctia cac manh thién thach hodc tiéu hanh tinh tai bé mat Trai Dét, nguoi ta khrfmg dinh ré'mg
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chung cling roi vao cac bién va dai duong, dac biét 1a tur khi 4/5 bé mat Trai Pat dugc bao phu
béi nude. Nhitng vu va cham nay 1 nguyén nhén tao nén dai hong thily trén toan cau.

Cac nha khoa hoc tinh toan réng, khi mot tiéu \Q/
e - D7,
hanh tinh c6 dudng kinh 5-6 km roi vao trung

tam cua mot dai duong lé6n nhu Pai Tay
Duong s€ lam xuét hién song than dich
chuyén dén tan diy ndi Appalachian & phia
bac nudc My, cac thanh phd ven bién trén ca
hai bén bo bién Dai Tdy Duong s& bi chon vui
trong nudc do séng than gdy nén. Mot tiéu
hanh tinh c6 duong kinh 5-6 km nay néu roi
vao ving bién giita dao Hawaii va bd bién tay
clia nudc My s& sinh ra song than co thé cudn
troi cac thanh phé ven bién cia Canada, My,

Mexico va phu trang toan b cac ving dinh cu A
A1 s \ .. Hinh A-4: Song than hinh thanh ti va cham thién
trén hon dao Hawaii. thé trén mat dai duong

8. Liéu céc thir nghi¢m hat nhin c6 thé gy ra séng than?

Chung ta ciing c6 thé hinh dung dugc 1a tir cac vu nd hat nhan ciing c6 thé sinh ra song than.
Tuy nhién, cho dén nay chua co tran song than nao duoc ghi nhan v&i nguyén nhan 1a do cac
vu thir hat nhan. Hon nita, cac vu thtr hat nhan dang bi cdm trong cac hiép uéc qubc té.

Rét khé dé nghién ctru van dé nay, vi nhiing thong tin lién quan dén cac vu thir hat nhan déu
dugc gitt kin. Trong thoi ky chién tranh lanh, ngudi ta lo ngai dén su xuat hién ciia song than
tao ra tir nhirng vu nd thir nghiém bom hat nhan & thém luc dia bo bién phia dong nudc My.
Tuy chwa c6 trin song thin nao dugc ghi nhan tir nhimg vy thir hat nhan nhung trong thé
chién thir nhat, mot vu nd 16n da xay ra dan dén viéc hinh thanh song than. Bat ctr mot xéo
d6ng nao ma cé thé chiém mot thé tich 16n nudc thi déu co thé 1a nguyén nhan gy song than.

9. Song thian thwong xuét hién & dau va tin s6 xuét hién 1a bao 1au?

Song than 1a mot hiém hoa thién nhién c6 thé xay ra trén bat ki dai duwong nao trén thé gidi, va
trén cac ving nude 16n. O mdi ving trén thé gidi, chu ki va kiéu hinh thanh song than déu
khac nhau. Song than duogc phan chia theo kich thudc cta song va mirc d6 pha hiy cia ching.
Céc chuyén gia cho biét 80% cac con song than xay ra & Thai Binh Duong, 10% & An Do
Duong va 5-10% & Dia Trung Hai. Hau hét cac tran song than déu xay ra & Thai Binh Duong,
nguyén nhan 13 do Thai Binh Duong rong 16n chiém 1/3 bé mit Trai Dat va dugc bao boc boi
cac ddy nui, vure bién sdu va cac quan dao hinh cung dugc goi 1a “vong cung lira”, tap trung
cac hoat dong dong dét 16n (vi du nhu vung bién ngoai khoi Kamchatka, Nhat Ban, quﬁn dao
Kuril, Alaska va Nam M¥).
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C6 rat nhiéu séng than & cac vung bién ven Thai Binh Duong, dugc sinh ra tir céc tran dong
dat chan tim nong xung quanh Thai Binh Duong. Tuy nhién, song than sinh ra tir dong dat &
vung Thai Binh Duong nhiét di thi c¢6 kinh thudc nho hon. Ching c6 thé gay ton hai ¢ ving
bién ma chung hinh thanh nhung sé& tan di nhanh chong khi di chuyén. Thong thuong, ching
chi ¢6 chu vi hoat dong trong khu vuc vai traim kilomét. Nhimng dot song than nay khac han so
v6i song than dugc hinh thanh boi cac tran dong dat 16n ¢ phia bic Thai Binh Dwong hoic
doc theo bd bién Thai Binh Duong ctia Nam M.

Theo phép tinh trung binh ctr 6 1an/thé ki, song than & mdt trong nhimg khu vuc nay lan téa ra
khap Thai Binh Duong, duoc ghi nhan tai nhitng bd bién rat xa va lam cho ca dai duong x4o
tron trong nhiéu ngay. Soéng than nam 1960 tai Chilé 1a nguyén nhan cua sy chét choc va tan
pha trén toan Thai Binh Duong. O Hawaii, Samoa, dao Easter, muc nudc bién dang cao 4 m.
61 nguoi chét & Hawaii, 200 nguoi chét & Nhat Ban. Mot tran song than tuong ty vao ndm
1868 & phia Bic Chilé di giy nén nhiing thiét hai nghiém trong cho quan dao Austral,
Hawaii, Samoa va New Zealand.

Mic du khong thuong xuyén, nhung cac trin song than ciing xuat hién & Dai Tay Duong, An
Do Duong, bién Dia Trung Hai va ca ¢ nhitng ving bién nhé hon nhur 14 bién Marmara & Tho
Nhi Ki. Vao nam 1999, mét tran dong dét 16n doc theo déi dut gay bic Anatolia, d3 tao nén
mot dot song than tan pha toan bd vinh Izmit. Vao cudi thé ki 90, c6 mot s6 tran song than 16n
¢ Nicaragua (1992), Indonesia (1992, 1994, 1996), Nhat Ban (1993), Philippines (1994),
Mexico (1995), Peru (1996, 2001), Papua-New Guinea (1998), Turkey (1999), va Vanuatu
(1999).

10. Séng than c6 bao nhiéu séng?

Song than thuong bao gdm mot chudi cac song. Thoi gian giira cac song ké tiép, duge hiéu nhu
chu ky séng, co thé chi vai gidy, nhung c6 thé kéo dén ca gio. Rat nhiéu ngudi da thiét mang
sau khi trd vé nha trong khoang chu ky song, véi y nghi rang song than s& khong quay lai.

11. Tai sao séng thin c6 thé lan truyén xuyén qua dai dwong? Séng thin c6 thé di
chuyén bao xa?

Khi song than duoc tao ra, nang lugng cua n6 dugce dugce lan truyén trong kha’ip cot nude duoc
dang cao va khong phu thudc vao do sau ciia dai duong. Séng than 1a mot chudi cac song nho
¢ budc séng dai. Nhitng dot song nay di chuyén trén bé mit cua dai dwong theo moi hudng
duogc bt ngudn tir tAm hinh thanh séng, ciing giéng nhu cic gon nude di chuyén trén mat hd
sau khi ta ném hon da xudng. Budc song va chu ki ciia song than phu thudc vao co ché sinh
song va do 16n cta ngudn sinh. Néu song than dugc sinh ra do mot tran dong dat 16n trong
mot moi trudong bién 10n thi dot song dau tién s& co bude song va chu ki 16n hon. Néu song
than duogc tao trong pham vi cac vu truot dat mang tinh dia phuong thi budc séng va chu ki
cua song s€ nho hon.

Chu ki song ctia song than c6 thé phan ra cac cp tir 5 cho dén 90 phit. Dinh cua cac con song
¢6 thé dai hang nghin kilémét, va cach nhau tir vai chuc cho dén hang tram kilomét khi chiing
lan truyén trén dai duong. Tai nhitng ving bién md, budc song cua song than co thé 1én dén
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200 km, 16n hon rat nhiéu lan so véi do sau cua bién (khoang vai kilomét). Tai nhiing ving
bién sau nay, chi€u cao tir dinh song dén chan song co thé chi 1a vai xentimét dén vai mét
hodc hon (phu thudc vao ca nguon tao song).

Song than & ving bién sdu c6 thé di chuyén véi tbe do cao, chu ki thoi gian dai trén quéng
duong 16n hang nghin kilomét va mat rat it ning lwong. Bién cang sau thi toc do cua song
than cang cao. Vi du nhu ¢ nhiing d6 sau 16n nhat trén dai dwong, téc do di chuyén ciia song
than c6 thé 1én dén 800 km/h, bang tc d6 ciia mot may bay phan lyc. O vi tri sau trung binh
trén Thai Binh Duong khoang 4000 m, tc d6 di chuyén cuia song than 1a khoang 200 m/gidy,
ttc 1a khoang trén 700 km/h. Véi téc d6 cuc cao nay, mdt con song than phat sinh tai quan
dao Aleutian co6 thé dén Hawaii trong 4 gio' 30 phiit. Vao nim 1960, song than sinh ra tir trdn
dong dat ¢ Chilé di chuyén quang duong 16800 km dén Nhat Ban chi trong 24 gid.

12. Pd cao ciia song than dwoc do nhw thé nao?

D0 cao cua song than phu thudc vao dia hinh dudi nudce, huong song dén, muc thuy triéu va
nang luong cia song. Po truc tiép do cao ctia song than qua that 1a mot de doa 16n dén tinh
mang. PJ cao cft song duoc ude tinh qua viéc quan sat tam xa, rong cua thyc vt bién bi 16 ra
va nhitng manh vun con sot lai khi song 1ii xa. Tam xa dé chi dén mat gc (dung 1am méc do
bé cao hay bé sau), thuong ldy muc nudce bién trung binh hodc trung binh ciia myc nude thip.
Dénh gia mirc trung binh cia myc nudc thap trd nén dic biét quan trong ddi véi nhitng ving
¢6 dao dong thuy triu 16n (Alaska). O nhimng ving nay, stc tan pha cta séng than c6 ning
luong nho trong thoi ky tridu cudng lai 16n hon rat nhiéu so véi sirc tan pha cta song than c6
nang lugng 16n trong thoi ky tricu kiét.

13. Dic diém ciia song than khi tién vao dat lien?

Khi tién vao dat lién, muc do tan pha cua song than tity thude vao yéu té timg ving. Hai yéu
t6 vo cling quan trong 1a dia hinh ddy bién va hinh dang cta bo bién. O ving bd bién thoai,
ning luong cta nd s& tao nén nhitng con song khéng 10, thiang dimg, ¢ thé cao dén trén 10 m,
tham chi c6 thé dén 30 m. Néu nhu c6 nhimng ran san hé & ngoai khoi lam giam bét ning
luong cia song than thi anh hudng cia song than & nhitng ving ven bo sé giam nhe di dang
ké. Do vay, viéc bao vé moi truong bién, dic biét la bao vé tai nguyén san hd co tam quan
trong dac biét.

Nhiing con song khong 10, thang dimg 1a nhimg gi ma chung ta cé thé nhin thiy khi song tran
dén bo, 1am cho cac ving dat ma n6 dén bi ngap lut tc thi. Tuy nhién, truéc dé chung chi
xuit hién nhu thay triéu nhung khong hinh thanh mat song. Doi khi xuét hién cic con song
bac dau tién vao dat lién giéng nhu 1a song thity triéu hinh thanh truéc nhiing ctra song 16n.

Mot hién twong hiém gip hon 1a sy hinh thanh “séng nghi” hay con goi 13 “tridu gia”. Triéu
gia hinh thanh & nhitng ving nudc kin hoan toan hay kin mét phan, nhu vinh Hilo, chiing hinh
thanh nhitng song nghi dép bi bdm, tién thoai lién tuc. Khi “tridu gia” dwoc hinh thanh, cac
dot song Kké tiép s& xuét hién cung voi triéu gia dan dén viéc 10 xa caa muc nudce bién va sy
tang dot bién cot song. Triéu gia van co thé tiép tuc nhitng ngay sau do.
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14. Song thin giy nén nhirng tic dong pha hiiy nio?

Song than co6 3 tac dong chinh: gy 1d lut, tac dong ciia song 1én cac cong trinh va gy x4i 16.
Véi luc tac dong manh, séng than 1a nhan t6 hang dau gy x6i 1& cac cong trinh xay dung, gay
gy cau va cac cong trinh bién. Song than cudn troi cac ngdi nha va lat tung cac xe 6 to trén
duong phd. Nhitng manh vun troi ndi cia cac con tau, 6 t6 ciing 1a mot hiém hoa vi ching c6
thé va cham vao cac cong trinh, 1am dat hé théng dién va c6 thé gdy ra chay nd. Lira tir cac
con tau hodc tir cac thung chtra diu trong cic nha may loc gin bd bién s& trd thanh tai hoa 16n
hon nhiéu so v&i song than.

15. Tai sao cac trin séng thin mang tinh chit dia phwong lai rat nguy hiém?

Céc tran séng than mang tinh chit dja phuong c6 thé tdn cong vao dat lién chi sau 10 phut.
Khoang thoi gian d6 qua ngan dé co thé phat tin hiéu canh bao kip thoi. Vi nhitng ngudi dan
séng gan bo bién, nhitng rung dong ctia mat dat chinh 1a ddu hiéu canh bao séng than. Tuy
nhién d6i v6i cac tran song than & ngoai khoi thi nguoi ta ¢6 thé tinh toan thoi diém d6 bo cia
song than do cac tram do co thé xac dinh duogc tbe do cia ching.

16. Cac yéu to lién quan va dic diém cia séng than?

Song than khi dén bo bién thuong 1a mot chudi cac dinh song va chan song. Cac doan song ap
vao bo cach nhau tir 10 dén 45 phat. Khi n6 di vao ving bién ndng ciia bo bién, vinh hay hai
cang, toc d6 song giam xudng 50-60 km/h. Vi du & ving nudc sau 15m, téc do ciia song than
giam xudng chi con khoang 45 km/h. Khi song than di vao gan bo bién, budc song cia no bi
ngan lai va mat song dang 1én cao, vi vay khi vao bo, song than thudng tré nén cao hon. Ciing
nhu hién tuong séng vo bo théng thudng, ning luong ciia song than khi d6 bi ép lai trong mot
thé tich nudc nhé hon s& khién mit song chdm 18n cao. Budc song ciia song than tuy bi giam
khi vao bo nhung ciing van c6 thé 1én dén 10 km.

Phu thudc vao dd siu cta nude va dic diém vung bién, cac con song s€ co thé tan rong ra
xung quanh hoac hdi tu lai & mot diém nhéat dinh va khi do thi d6 cao cua song s€ tang cao
hon. Trong mot sd truong hop ca biét, muc nudc dang cao hon 15 m ddi voi song than xa
ngudn va cé thé 1én dén hon 30 m d6i voi nhitng song hinh thanh gan chan tam. Tham chi,
néu d6 cao séng than chi 16n 1m hodc it hon trong ving bién sau, né cé thé dang cao thanh
30-35 m khi tién vao bd. Vi vay, song than ¢ thé ap vao bo bién gidng nhu mot birc tuong
nudce va di chuyén nhanh hon 1a 18 lut va tridu, cudn theo tit ca moi thu trén duong di cta
chung. Hon nita, nhitg ngon séng con de doa dén sinh mang va tai san cia cu dan. Néu mot
dot song than tién dén khu vuc dang co thay triéu & mirc cao hodc 1a dang xay ra mot tran bao
thi strc tan pha s& 16n hon rat nhiéu. Céc tai liéu ghi chép trong lich str cho thdy rang di c6 rat
nhiéu nhiing tran séng than tién vao bd véi sitc manh khong 16. Vi du nhu tran song than nim
1946 do nguyén nhan dong dat & dao Unimark thudc quan dao Alaska Aleutian, cao hon 35 m
da 1am d6 sap ngon dén hai ding bang bé tong cdt st va lam chét ngudi truc dén & do.

Co6 thé goi do cao 16n nhat ctia song than khi tién vao bo 1a “muac dang cia song tai bo”
(runup). Chi s6 nay 1a khoang cach gitta d6 cao cua song than va myc nudc bién trung binh.
Tat ca cac tran song than c6 mic dang cua song tai bo trén 1m deu tré nén nguy hiém. Muc
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dang clia song tai bo cuia song than phu thudc vao cach hoi tu ning lugng, quing dudng song
than di chuyén, dic diém dia mao vung bo va dia hinh ving bién noéng. Quén dao nho véi dia
hinh day bién xung quanh ddc thuong c6 muc dang cua song tai bo nho, doi khi chi cao hon
mot chut so v6i & dai duong. Do 1a nguyén nhén tai sao cac quin dao voi bd dée ding hoic
da ngam chic s& c6 nhiing dot song than vira phai hon. Tuy nhién, day khong phai 1a truong
hop cua dao Hawaii va vinh Tahauku ¢ Hiva Oa. Nam 1946, hau qua cua qué trinh dang cao
song tai bd cao dén 8 m tai Hilo va 10 m tai Tahauku d3 lam cho 59 nguoi thiét mang & hai
khu vuc ndy. Tuong ty nhu vy, bat ky chd hd nao trong hé thdng da ngdm déu lam cho khu
vuc bd xung quanh c6 hiém hoa tiém tang. Séng than tai khu vuc dia phwong do tran dong dét
Suva vao nam 1953 di dugc giam di nhiéu do c6 diy da ngdm & ving bién nong Fiji, tuy
nhién hai ngdi lang trén hon dao Viti Levu nam d6i dién voi khu vie ngit quing cua diy da
ngam di chiu mot tran song than 16n hon va 5 nguoi da bi chét dudi.

17. Hé théng canh bao séng than 1am nhirng viéc gi?

Céc nha khoa hoc va chinh phu Hoa Ky quyét dinh thanh 1ap hé théng canh bao séng than
Thai Binh Duong (Pacific Tsunami Warning System, PTWS) vao nam 1948, do sy ki¢n nam
1946, phan bo bién quin dao Hawaii dd bi song than tan pha boi thiéu hé thdng canh bao song
than. Muc tiéu cta hé théng nay gom: (1) Phat hién va xac dinh vi tri ciia tit ca ving c6 kha
ning sinh ra song than do dong dét, cong viéc nay dugc hd trg boi dia chan ké; (2) Khang
dinh kip thoi kha ning xuat hién séng than bang viéc do dac dao dong muc nudc bién, cong
viéc nay dugc thuc hién ¢ cac tram giam sat thuy triéu dugc lép dat & rat nhiéu noi trong khu
vuc Thai Binh Duong; (3) Dy béo thoi gian song do bo vao bd ciing nhu viéc dua ra nhiing
canh bao cho viéc so tan dan cu...

18. Tai sao song thin khong nhan biét dwoc tir ngoai xa hoic 1a tir trén cao?

Tai dai duong, song than c6 bién d6 nhoé hon 1 m. Pinh cic ngon song c6 thé cach xa nhau
hang tram kilomét. Vi vdy, nhitng nguoi di thuyén ¢ ving bién xa bo, noi ma nudc rat sau sé
khong cam thiy song than di qua & dudi vé6i toe do 16n. Song than chi duge cam nhan nhu 1a
su dang 1én nhe nhang cua mat nudc bién. Con song than 16n Sanriku ap vao Honshu, Nhat
Ban vao ngdy 15/6/1896 da khong gay an tuong khi di qua nhom ngudi danh cé cach khoang
hon 30 km. Pot séng than nay chi cao 40 cm khi n6 di qua ho va khi ap vao bd, né tré thanh
nhitng ngon séng khong 16 1am thiét mang 28000 ngudi, pha hiy cang bién Sanriku va nhiing
ngoi lang doc theo b bién dai 275 km. Ciing vi li do d6, song than c6 bién do nho va chu ki
16n khong thé nhan biét duoc tir trén cao. Nhin tir cao xudng thi chung ciing khong khac
nhing con séng bién thong thudng.

19. Khac biét gi giira “theo déi song than” va “canh bao tirc thoi séng thin”?

Du bao xa song than dugc dua ra boi cac trung tam canh bao khi co bét clr tran dong dét nao
16n hon 7,5 d6 Richter va khoanh ving séng than co thé xuét hién. Khi théng bao duoc dua
ra, cac hoat dong phong thu s€ dugc thuc hién tuy thudc vao hé théng thong tin cong cong cua
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ting ving. Nhiing thong tin chinh xac tir cac tram giam sat thuy triéu s& gitp cho viéc xac
minh sy ¢6 mat va dich chuyén cua song than.

B4o c4o vé hoat dong ciia song tir cac tram giam sat thily triéu gan chin tim dong dat nhit s&
duogc gui cho trung tAm canh bao. Néu cac thong tin dua ra cho thiy khong c6 kha niang xay ra
song than thi viéc theo ddi song than s& dugc hity bo. Trong trudng hop nguoc lai, trung tim
theo ddi song than s& thong béo cap tdc dén tit ca nhimng ving co kha ning chiu tic dong cia
song than. Moi nguoi dan dugc thong bao tinh tranh khan cap bang hé thong bao dong, hoat
dong so tan dugc thyc thi, cac tau bé dang vao cang dugc khuyén nén quay ra bién, ¢ d6 véi
muc nudc sau ho sé€ tranh duoc tac dong ctia song than.

20. Tr khi duge thanh 1ap, PTWS da dwa ra bao nhiéu cinh bao?

Tir khi thanh 1ap ndm 1948, hé thong canh béo song than Thai Binh Duong da dua ra 20 canh
béo, trong d6 c6 5 canh bao vé song than ving Thai Binh Dwong. Mic du vdy, van cé 61
ngudi da thiét mang khi trung tAm dua ra canh béao sai dbi v6i song thin nam 1960 xay ra &
Hilo. Tr nim 1964, khong c6 su kién song than ving Thai Binh Duong dang ké nao xay ra.

21. Piéu gi nén 1am va khong nén lam khi canh bao séng than dwoc dwa ra?

Song than c6 thé tAn cong bat cr lac ndo, vi vdy viéc hiéu biét va chuan bi sin sang la hét
sirc can thiét dé bao vé tinh mang cta ching ta. Bang Hawaii va trung tim County Civil
Defense di dua ra ban dd ving di cu va céc thong tin can thiét phai 1am khi c6 tham hoa
thién nhién nay & trang dau cudn danh ba dién thoai. Khi dang & bai bién, néu cam thr?iy co
tran dong dat va nhan thy sy rat lui nhanh chong cua nude bién, hiy nghi rang song than
c6 thé dang dén gan. Hiy chay dén ving dat cao ngay lap tirc! Khi mot canh bao vé séng
than dugc dua ra, ding cd st dung dién thoai hay dimg nhin con song dang t6i. Hiy nhé
rang, song than di chuyén rat nhanh xuyén dai duong, vi thé hdy ngay lap tic so tan khi
canh bao duoc dua ra!

22. Néu phai so tan, tdi cin mang theo thir gi?

Hanh 1y ctia ban bao gdm: thudc can thiét, lwong thuc c6 thé dé dugc 1au (thirc an kho), it nhat
2 lit nudc cho mdi ngudi mot ngay, gidy to quan trong (bang l4i, s6 bao hiém), tién, nén/dén,
diém, chan/tii nga, quan 4o, kinh mét, d5 vé sinh ca nhan, thirc an cho vat nudi, dd choi va
sach cho tré nho...

23. Liéu thoi gian séng than dén sé ding nhu du bao?

Khi séng than dugc hinh thanh, n6 ¢6 dic diém nhu séng nudc néng. Séng nude néng co
vuon sau dén nén dai duong nhé hon 1/20 so budc song cua né. Biét duoc do sau trung binh
cua dai duong la 4,8 km, cac nha dai duwong hoc co thé tinh toan duoc toc do cua song than,
va thoi gian can thiét dé no di tir diém nay dén diém kia. Thong tin nay cho phép thanh lap
bang thoi gian di chuyén cua song, gitp cho viée du bao thoi gian song than dén tir bat cur
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diém nao ma né dugc hinh thanh. Vi tc d6 di chuyén rat 16n nén nhitng ving gan chan tim
dong dat, truot 16 dat, hodc hoat dong nui Itra s€ chiu anh hudéng rat 16n cling nhu do vi¢c ho
khong thé nhan duoc canh bao kip thoi tir trung tim canh bao séng than.

24. Vung so tan dwoc xac dinh nhu thé nao?

S liéu luu trir duoc phan tich, tinh toan dé du doan d6 cao cuc dai cua song doc bo bién. Do
cao song sau d6 duoc mo hinh hoa, lién két voi s6 liéu vé dia hinh, dudng bd bién dé thanh
1ap ban d6 dién tich ving ngap lut cho timg ving. Ving tir duong gidi han ngap lut dén dia
mdc gan nhat (vi dy nhu dudng giao thong) dung dé xac dinh ving can so tan. Khi c6 tiéng
bao dong, ngudi dan can duge dén noi an toan cho dén khi thong bao chinh thiic vé su két
thac cua song thin duoc dua ra.

Tai quan dao Hawaii, ban do nhimg ving so tan duoc thong bao & nhiing noi déng ngudi. Cac
nha khoa hoc & Pai hoc Humboldt ciing da lam tuong ty cho ving vinh Humboldt, California.
Mot s6 noi tai Nhat cling da 1am theo mo hinh nay.

25. Téi khong song trong ving c6 thé bi ngap lut, tai sao tdi lai phai quan tAm?

Hau hét cac hoat dong thwong mai, vui choi giai tri thuong gan bo bién, vi thé viéc trang bi
kién thirc vé song than 1a rat can thiét cho tit ca chung ta nhdam bao vé mang song clia minh.
Mic du khong séng ¢ ving chiu tac dong tryc tiép cua song than, nhung chic chin ring
chung ta rat c¢6 thé chiu anh hudng cta no.

26. T6i c6 mdt cai thuyén, vay téi nén lam gi khi cé canh bao séng than?

Tau thuyén an toan trudc sy tan phé cia song than khi & ngoai khoi hon 1a khi dang & trong
cang. Cac tinh toan cho thay khi co canh bao song than, cac tau thuyén nén tién dén ving
nudc sau it nhat 1 370 m. Tuy nhién, dimg mao hiém tinh mang bang cach ¢b di chuyén dén
ving nudc siu néu nhu nhirng con séng dau tién da dén qua gan.
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Sw hinh thanh, lan truyén va giy ngép lut ciia séng than

S6ng than co thé hinh thanh do bét cir mot bién dong nao trong 1ong bién ma bién dong d6 co
thé chiém mot thé tich 16n nude 1am mét trang thai can bﬁng. Truot 1o dat ngﬁm, cac tran
dong dat 1on c¢6 thé san sinh ra song than. Trong qué trinh truot 16, trang thai can bang cua
muc nudc bién bi bién do6i do su dich chuyén ctia dat da trén thém bién. Tuong tu nhu vay,
nhitng phun trao manh li€t cua nli Ira ngém tao ra mot luc déy vo cung 16n, chiém chd cot
nude va hinh thanh song than. Khdi lugng 16n dit da do bi sat 16 trén bo, roi xudng lam xio
dong nudce bién tir phia trén mat. Khéi dat da nay ciing chiém chd nudc, pha v trang thai can
bang cta nudc va két qua 13 su hinh thanh song than. Khong gidng nhu soéng than dugc tao
thanh do dong dit, nhitng dang song than dugc hinh thanh khong mang yéu t6 dia chan
thuong tan bién mot cach nhanh chong va rat hiém khi tac dong duoc dén ving b bién o xa.

Song than co nhimg dic diém gidng voi song nudc ndng (shallow-water waves). Song nudc
ndng khac voi sdng ma chung ta van nhin thiy & bd bién. Song bién dugc hinh thanh do gid
thdi trén mat bién (wind-generated waves). Song bién thudng c6 tinh chu ky, thoi gian gitra
cac song ké tiép, 1a khoang tir 5 dén 20 gidy, budc song khoang tir 100 m dén 200 m.

Overriding et \ \N&s’m”io,,
- plate — Slo .
u
bO’UcHng 5
QA
(a) (b)
Earthquake starts tsunami Tsunami
waves spread
(©) (d)

Hinh B-1: Co ché hinh thanh séng than tir dong dét xay ra tai d&i dit gdy cho'm nghich: (a) Chuyén
doéng trwot chim cla mang dai dwong (mau xanh nhat) xudng phia dwdi mang luc dia (mau nau
nhat) tao nén d&i dit gdy ch'm nghich; (b) Tai d&i dit gdy chérm nghich, ing suét (stress) bi tich tu
do lyc ép tai ranh gi¢i clia 2 mang kién tao; (c) Sau mét thoi gian dai (vai trdm nam), (ng suét nay
dat dén ngwdng dan héi, phéng thich nang lwong va gay ra chuyén dong sup doc theo bién mang
kién tao, gay ra dong dat; (d) Sw dich chuyén nén bién do déng dat dang nay khién khéi nuéc bién
bén trén bj xao dong vé thé tich, gay ra song than lan truyén vé 2 hwéng ngwec nhau tir bién durt
gay. (Nguon: [3]).
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Pbi voi song than, thoi gian gitta
cac song ké tiép co thé 1a 10 phat,
¢6 truong hop dén 2 gid dong hod
va budc song co thé dat 500 km.
Do c6 bude séng 16n, song than co
nhimg dic diém giéng voi song
nudéc néng. Mot song duoc coi
nhu 1a gidng séng nude néng khi
ty 1& giita d6 sau thém bién va
budc song rat nhod (hinh B-2). Toc
dd cia soéng nudc nong la can bac
hai cua tich gia toc trong truong
v6i d6 sau thém bién. Téc do suy
giam nang lugng cia song ty 1€
nghich véi @0 dai budc song. Vi
viy, v6i budce song 16n, song than
that thoat rat it ning luong trong
qué trinh lan truyén.

http://www.vngg.net

Hinh B-2: S6ng nwéc ndng (shallow-water waves) (anh
trén) va séng nwédc sau (deep-water waves) (anh dwdi)
dwoc phan biét dwa trén ti 1& gilra bwdc séng va do sau
nén dai dwong.

Shallow waler
Deep water
X o

B _,d_.—ﬂ—"___f 7 A
e Nuwdc nong

. Nudc sau

Ngon song

Hinh B-3: (a) Minh hoa vé sy hinh thanh va lan truyén song than tir dong dét (vi du tiv séng than
& Alaska phat sinh do dong dat & Aleutian Island. (b) Triéu gia (triéu rut xa trwdc khi ngon séng ap

vao bo)
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Song than di chuyén véi toc do rat nhanh, c6 thé téi 890 km/h & ving bién sau 6100 m. N6 ¢o
thé di xuyén qua Théi Binh Duong chi trong vong chua day 1 ngay. Vi toc do lan truyén cia
song lién quan mat thiét dén d6 sdu muc nudc - cung véi su giam do sau myc nudc la sy giam
tbc do cua song. Tuy nhién, do ning lwong toan phan dugc bao toan, nén khi tbc do cua song
giam thi ning luong ciia nd s& tao nén nhitng con séng khong 10, thang ding, ¢ thé cao dén
trén 10 m, tham chi c6 thé dén 30 m. Diéu nay cho phép chung ta giai thich vi sao song than
hau nhu khong thé nhan biét ¢ nhitng ving bién sdu nhung lai bt ngd d6 ap vao bd vai
nhing con song khong 16 ¢6 strc tan pha ghé gém. Su c6 mit cua nhitng ran san hd, dia hinh
cao day bién, cira song, vinh, do dbc cua thém luc dia... déu c6 thé lam gidm bdt nang luong
clia song than gitip cho anh hudng cta séng than dén nhitng ving ven b sé giam di phan nao.

Wind waves come and go without flooding higher areas.

Water flows in a circle

Tsunamis run quickly over the land as a wall of water.

g

Water flows straight. .

Hinh B-4: Phan biét co ché tran bo gira séng bién do gi6 tao nén (hinh trén) va song than (hinh
dwdi). Song bién chi vo bo theo tirng dot nhé ma khong gay lut. Song than co thé ap vao bo nhw
nhirng con G I&n va gay lut. (Ngudn: University of Washington [2]).

Hiém khi song than tr¢ thanh song d6 16n va c6 dang cot. Doi khi, song than bi hoa giai tir khi
con xa bo. Hodc trong nhimg truong hop hiém hoi, ching c6 thé tré thanh tridu xody - “séng
béc thang” d6 dbc vé phia trude. Song thuy triéu dang cao ciing c6 thé xuat hién néu nhu song
than di chuyén tir ving bién sau vao noi vinh nong hodc séng. Muc nude co thé 1én cao dén
vai mét. Trong mot s6 trudng hop ca biét, myuc nude dang cao hon 15 m dbi voi song than xa
ngudn va c6 thé 1én dén hon 30 m ddi v6i nhitng song hinh thanh gan chan tam. Dot song dau
tién chua han di c6 muc tan pha 16n nhét trong chudi cac séng. Mot ving bd bién co thé
khong quan sat duge su tac dong cua song, trong khi nhitng ving khac, song than cé thé rat
16n va manh liét.

Song than c6 thé gay 1ii lut lan sau vao trong dét lién dén 305 m, tham chi hon, nudc va cic manh
vun bao phu ca ving rong 16n. Lii do séng thin gay ra c6 xu huéng cudn troi sinh mang va tai san
ra phia dai duong. Song than dat d cao 16n nhat khi dén bo, duge goi 1a “mirc dang cla song tai
bo”. Pic biét, truot 16 tai ving Lituya Bay, Alaska nim 1958, da gay ra song than cao 525 m.
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Tai li€éu tham khao
[1] The Physics of Tsunamis - The mechanisms of tsunami generation and propagation.

(2004). Department of Earth and Space Sciences, the University of Washington
URL: http://www.geophys.washington.edu/tsunami/general/physics/physics.html

[2] Welcome to Tsunami. (29/12/2004). Department of Earth and Space Sciences, the
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Cisternas V., Joanne Bourgeois, Walter C. Dudley, James W. Hendley Il, and Peter H. Stauffer.
National Tsunami Hazard Mitigation Program USGS, prepared in cooperation with
Universidad Austral de Chile, the University of Tokyo, the University of Washington, the

Geological Survey of Japan, and the Pacific Tsunami Museum.
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C

Pi¢m lai mot sd tran séng than 16m nhat trong thé ky 20

Song than xay ra hau nhu ¢ khip moi noi trén cic bién va dai duong toan thé giéi. Trong nira
cudi thé ki 20, tai vung bién Thai Binh Duong, da xay ra céac tran song than vao nim 1946,
1952, 1957, 1960 va 1964. Ngoai ra, con rat nhiéu song than x4y ra trén cac vung bién khu
vuc bién cua Thai Binh Duong vao nhitng nam 1975, 1983, 1985, 1992, 1995, 1998, 1999 va
2001 da tan pha nhiéu dia phuong va lam thiét mang hang nghin nguoi.

Tran dong dit va séng thin vao ngay 01 thang 4 nim 1946 tai Aleutian, Alaska

Mot trong nhiing tran song than 16n nhét ¢ ving bién Thai
Binh Duong réng 16n bét nguén tor trin dong dat 7,8 do
Richter tai ddo Unimak vung vong cung ddo Aleutian,
Alaska. Con séng khong 16 cao 35 m d4 pha huy ngon dén
hai dang Scotch Cap trén ving bd bién nudc My va lam
chét 5 nguodi dang & trong d6. Ngon dén hai ding nay

duogc xdy dung bang bé tong cdt thép cao 30 m so véi muc
nudée bién. Khong c6 cc canh bao, song than lan dén quin dao Hawaii 5 gio sau d6, lam thiét
mang 159 nguoi, trong do co ca cac hoc sinh dang hoc tai truong Hawaii Laupahoehoe Ponit.
Song than cao 8 m d3 tin cong vao dén bénh vién & khu vuc g?m do. Téng s6 thiét hai vat chat
1én dén 26 triu dola My. Ciing vi thiét hai qua 16n do séng than gay ra do khong duoc canh
bao trude, vao nim 1948 nuéc My da xay dung Trung tdm canh bao song than Thai Binh
Duong tai chinh Hawaii.

Tran dong dit va séng than ngay 04 thang 11 nim 1952 tai Kamchatka

Tran dong dat 16n 8,2 do Richter vung ngoai khoi bo bién
ban ddo Kamchatka da sinh ra song than 16n trén toan bo
Thai Binh Duong. Nhiing con séng than d6 ap vao ban dao
Kamchatka, quan dao Kuril va cac noi khic ciia ving Pong
Vién Pong Nga gy nén nhiéu ton hai vat chat va khién rat
nhiéu nguoi thiét mang. Tran séng than nay dd dwoc canh

bdo & Nhat cho nén hau nhu khong co6 thi€t hai nao vé
ngudi. Cac tac hai ciia n6 ciing gay anh hudng tai quan dao Hawaii va mot s dia phuong &
Peru va Chilé thuoc Nam My. Trén song thin ndy xudt hién hau hét trén cic quan dao cua
Thai Binh Duong. O New Zealand, séng than cao dén 1 m. Tai Alaska, & ving ddo Aleutian
va California song than cao dén 1,4 m. Nhimg dot song 16n nhét trong khu vic nam ngoai
vung anh hudng truc tiép duoc ghi nhan tai Hawaii. Rat may 1a khong c6 thiét hai vé nguoi,
thiét hai vé tai san wéc tinh 800 ngan dén 1 triéu dola. Song than pha hity nhiéu tau bé, bén
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cang, pha hity hé thong lién lac dién thoai va gy ra hién tuong x6i 16 bd bién. O bd bién phia
béc ctia dao Oahu, séng than con cao dén 4,5 m, & phia nam séng than manh dén mirc thoi
bay ca mot chiéc xa lan bang xi mang 1én trén boong mot con tau. Muc dang cta song tai bo
1a 6,1 m. Tai Hilo, mot chiéc cau nho ndi dao Coconut dén bo bién di bi nang 1én cao khoi
mit dit va sau d6 bi dap xudng. Tai hoa do song than gy ra ¢ ban ddo Kamchatka that khung
khiép. Tur ban dao Kamchatka dén ban déao Kronotsky do cao cia song 1a 0-5 m, tir ban dao
Kronotsky dén Cape Shipursky ting 4-13 m. Mtic song cao nhat, 13 m, quan sat duoc & dot
song thir 3 tai vinh Olga va dén sau dong dat 42 phat. Tir Miii Shipursky dén Miii Povorotny,
song than cao 1-10 m va gdy thiét hai, thuong vong 16n. Tai vinh Avachinskaia, séng than cao
1,2 m v&i thoi gian di chuyén 1a 30 phat. Tir Miii Povorotny dén Miii Lopatkka, cac con séng
cao 5-15m. Tai vinh Khodutka, chiéc xuéng nho bi thdi bay vao by 500 m. Ving bién tiy ban
dao Kamchatka, mirc dang cta song tai bo tai Ozernoe 1a 5 m. Tai dao Alaid ciia quan dao
Kuril, mrc dang cta song tai bo 1a 1,5 m. Tai ddo Shumshu, mirc dang cua song tai bo 1a 7-9 m.
Tai ddo Paramushir, song cao 4-18,4 m. Tai Severo-Kurilsk trén dao Paramushir, dgt song
cao nhit dén 1an tht hai v6i mirc dang cia séng tai bo 1a 15 m, pha hiy hau hét thi trn va
giét chét nhiéu nguoi. Tai dao Onekotan, mirc dang cua song tai bo 1a 9 m trong khi tai dao
Shiashkoton 12 8 m va tai ddo Iturup 1a 2,5 m. Séng than cao 2 m xuét hién & quan dao
Komandorsk va Okhotsk. Tai Sakhalin-Korsakov séng than cao 1 m.

Tran dong dit va séng than vao ngay 09 thang 03 nim 1957 tai Aleutian

Vao ngay 09 thang 3 nam 1957, tran dong dat 8,3 do
Richter xay ra & mién nam quan dao Andreanof, Alaska,
trung v&i vi tri cia tran song than ngay 01 thang 4 nim
1946. Mic du khong co thiét hai vé ngudi nhung dot song
than nay gay thiét hai vé vat chit tai quan dao Hawaii xap
xi 5 triéu dola My. Tai bo bién phia nam cua dao Kauai,

song than cao t6i 16 m, gp hai 1an so v6i song than xay ra
vao nam 1946, gay lut 16i va pha huy nha cira, cu duong. Tai Hilo, Hawaii, mirc ding cua
song tai bo 1a 3,9 m.

Tran dong dit va séng thin ngay 22 thang 5 nim 1960 tai Chilé

Tréan dong dat 16n nhat trong thé ki 20 (9,5 d Richter) xay
ra & vung trung tim vung bd bién ngoai khoi phia nam
Chilé vao ngay 22 thang 5 nam 1960. N6 da tao ra tran
song than trén khip Thai Binh Duong. Séng than lam cho
2300 nguoi thiét mang tai Chilé va gy thiét hai 16n vé
nguoi va cia tai qu?m dao Hawaii, Nhat Ban va nhiing noi
khac trén Thai Binh Duong. Tong sd thiét hai 1én dén 50
triéu do la.
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Tran dong dit va song than ngay 28 thang 3 nim 1964 tai Alaska

Tran dong dat 16n trong thé ky 20 (8,4 d6 Richter) ¢ phia
bic ban cau di 1am rung chuyén ca khu vuc rong 16n
quanh Alaska dai 1600 km rong 300 km, chay dai tr Valder
dén dao Trinity, tdy nam déo Kodiak trong vinh Alaska.

Tran dong dat 1am cho ving dat ndy nang 1én 15 m & ving

trung tdm trong khi cdc vung xung quanh sut lin manh.
D3 c6 rat nhidu dot song than dugc sinh ra tir chan tAm &
vung Prince William Sound, noi ma vé Trai DAt Trai bi nang lén 1,8 m trén dién tich khoang
300.000 km? trong ving thém lyc dja ctia vinh Alaska. Nhirng con séng nay di gdy tan pha tai
dong nam Alaska, ddo Vancouver (British Columbia, Canada), Washington, California va
Hawaii ciia My. Séng than 1am thiét mang 120 nguoi va gy thiét hai 106 triéu dola My, chu
yéu 1a & My va Canada. Nam trong s bay cong dong dan cu 16n nhét tai Alaska da bi anh
hudng ciia ca dong dat va song than. Nganh cong nghiép danh ca va hau hét cac hai cang dang
hoat dong cua Alaska bi thi¢t hai ning né. Soéng than tai dao Kodiak pha hiy hoan toan 158
ngdi nha va cong so trong hai khu dan cu & gan bién. Céc tau dénh c4 bi hat tung vao dat lién
céch bo hang traim mét. Tran song than nim 1964 ciing gdy anh huong dén dao Vancouver
(British Columbia, Canada) va cac bang ciia Washington, California, Hawaii, v.v. cua My.
Song than d6 bo 1én toan bd bd bién California, nhung dic biét tur thanh phé Crescent dén
Monteret séng than dang cao 2,1-6,3 m. Manh mé¢ nhét 13 & thanh phé Crescent, California
song than cao t6i 6 m, pha hily mot ntra quén kinh doanh budn ban va khién 11 nguoi chét.
Tai cang Santa Cruz, séng than cao dén 3,3 m ciing gy nhiéu thiét hai. Twong tu nhu vay, &
vinh San Francisco, Marin County va Noyo, Los Angeles va hai cang Long Beach. Dy tinh
thi¢t hai riéng ¢ California trong khoang 1,5 triéu dén 2,375 triéu d6 la, con & Crescent 1a
7,414 tri€u do la.

Tai liéu tham khao

Tsunamis — General. (01/7/2004). National Oceanic and Atmospheric Administration (NOAA).
URL: http://www.ngdc.noaa.gov/seg/hazard/slideset/tsunamis/
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D

Séng dia chan

Song dia chan 1 song truyén ning lugng phong thich tir sy sup giy dot ngot cuia mot khoi dat
d4 (dong dét) hodc tir mot vu nd, hodc tir cac ngudn chin dong khac. Nang lwong duoc truyén qua
khdi vat cht trong 1ong dét khi mit song lan toa ra moi hudng tir ngudn phat sinh (chan tam).

C6 nhiéu loai song dia chin khac nhau véi céc phuong cach dao dong khac nhau, phu thude
vao tinh cht co hoc ciia mdi truong ma noé truyén qua. C6 hai dang song dia chén: song than
(body waves) va séng mit (surface waves). Song than c6 kha ning truyén qua cac 16p vat chat
trong 1ong Trai Dat con song mit chi lan truyén trén bé mit ctia Trai Dat.

Hinh D-1 minh hoa céc loai song dia chén khac

Seismic station

nhau lan truyén trén mat dat va xuyén qua long
dit. Van tdc cta cac song dia chin nim trong
khoang 3-15 km/s. Hai loai song mat: song
Love va song Rayleigh dugc truyén doc theo
bé mit Trai Dat tir chan tim dong dit (xem chi
tiét phan sau). Hai loai song than P va S (xem
chi tiét phan sau) thi truyén xuyén qua long
dat, khac xa qua cac moi truong vat chit khac
nhau hoac phan xa tai bién giita cac moéi truong
nay, trudc khi tré 1én bé miat Trai Dat. Song P
c6 thé truyén qua moi méi trudng trong mat dat

Surface
waves

tuong tu nhu séong am, con song S chi co thé
truyén qua moi truong ran. Van toc cua song

Earthquake

) than thay doi theo tinh chat ciia méi truong vét
Hinh D-1: Buwdng truyén cla cac lgai séng

dia chén khac nhau chat ma né truyén qua, chu yeu phu thudc mat

do vat chat cua moi truong d6. Do do, su thay
ddi phuong truyén va van toc truyén cua song than tai mot diém 1a dau hiéu cho thiy sy ton
tai ciia mot mat bat lién tuc. Céc may thu cyc nhay lép dat trén mat dat c6 kha nang bét duoc
céc tin hiéu ciia song dia chan mot khi no truyén trén bé mat hodc truyén qua long dét va tro
1én bé mit ctia Trai Dat (Beatty et al., 1990).

1. Séng than

Do thanh phan va mat d6 vat chat ciia Trai Dat thay doi theo d6 sau, tir 46 dan dén sy thay doi
van tdc truyén cua song dia chan theo do sau. Pudng truyén ctia song than trong 1ong Trai Dat
c6 dang cong. Song than 14 song truyén ning luong toa ra tir ngudn chin dong va dén som
nhit trén ky d6 dia chin. Tuy nhién séng than lai ¢6 rét it tac dung tan pha. C6 2 loai séng
than: song dan (P) va séng xoén (8S).
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a) Song dan P (primary)

Song P (con goi 1a song doc) 1a séng c6 phuong truyén

song song vGi phuong dao dong. Dao dong ctua song P PWave
A ‘ . \ A Compeesstons nsturbed megum
la do dich chuyén "co that" cua moéi truong truyén. A e
§ 7 ceo e 1 ot e et e 1E S
Nang lugng toéa ra tir chan tam khién mat dat co va dan,
tor d6 sinh ra song P. Song P c6 van toc truyén nhanh p

X TN cn . £ XA £, 1ca L ovatations |
nhat, do do6 no 1a tin hiéu dia chan dau tién xuat hién i

trén ky dd ngay sau khi dong dat xay ra. Van toc cia

song P dao dong tir 1.5-8 kny/s, tiy thude vao tinh chat Hinh D-2: Song dan

va mat do cua moi truong. Song P c6 thé truyén trong

ca 3 mdi truong ran, long va khi. Dién hinh 1a trong khong khi thi song P ¢6 van toc 1a 0,3
km/s; trong nudc 1,45 km/s; trong da granite 1a 5 km/s.

b) Séng xoin S (shear, hoic la secondary)

Song xodn (hay song ngang) 1a séng c6 phuong truyén
vudng goc voi phuong dao dong. Song xoan chi c¢é thé
truyén trong moi trudng ran va c6 van toc khoang 58%
van tbc truyén cua song P trong ciing mot moi trudng.
Song S lam mat dat chuyén dong 1én xudng hodc theo
chiéu ngang.

5 Wave

Tuy rang van toc ciia song than thay doi theo moi truong
truyén, nhung ty 1& van tdc giita song P va song S lai Hinh D-3: Séng xoén

khong thay ddi dang ké. Do d6 cac nha dia chin thuong

sir dung d chénh léch vé thoi gian truyén giita song P va séng S ghi nhan dugce trén ky do dia
chan dé wodc lwong khoang cach tir tram dia chan dén chan tim. Khoang cach uéc luong 1a
tich sb giita do 1éch thoi gian truyén va van tdc trung binh ctia séng than (~8 km/s).

2. Song mat (Surface waves)

Song mit 1a song twong tu nhu song bién va duoc truyén doc trén bé miat Trai Dat. Song mat
truyén chdm hon séng than, nhung do c6 tan sb thap nén n6 co kha ning kich hoat dao dong
cong hudng véi cac cau tric xdy dyng. Chinh vi 1y do ndy ma séng mit c¢6 kha ning tan pha
gdy hai 10n hon song than rat nhiéu.

C6 hai loai sobng mat: sobng Love va song Rayleigh.

a) Song Love

Love Wave
Song Love mang tén ciia A.E.H. Love, nha toan hoc
nguoi Anh, nguoi dd xay dung md hinh toan hoc cho GE ;
loai song nay vao nam 1911. Song Love giy dich ety g s
chuyén ngang ctia mat dat. Chuyén dong clia song Love =~ (Himiiies
¢6 thé duge vi nhu chuyén dong truon ngang cua loai
ran. Tuy song Love co tbc do truyén tuwong dbi cham,

—=

Hinh D-4: song Love
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nhung kha ning tan pha cua né lai rat 16n. Pay chinh 13 loai song gay d6 cac cong trinh xay
dung khi dong dat xay ra. Trong cac loai song mit thi séng Love c6 van toc nhanh hon ca.

b) Séng Rayleigh

Séong Rayleigh mang tén cua Lord Rayleigh (John
Raylelgh Wave William Strutt), nha vat ly ngudi Anh, nguoi da tién

toan hoc vao nim 1885. Song Rayleigh truyén doc trén

s ﬁ doan sy ton tai cua loai song nay dua trén cac tinh toan

mit dat tuong ty nhu séng truyén trén mit dai dwong

hay mat hd. Khi song Rayleigh truyén trén mat dét, n6

Hinh D-5: Song Rayleigh khién mat dat vira anép nl‘l(") 1€En xudng vira dao dong

doc theo phuong truyén. Hau hét cac rung dong ma con

ngudi cam thay khi dong dat xay ra 1a do anh hudng cua song Rayleigh. Song Rayleigh 1a
song c6 bién do 16n nhat va ciing 14 song c6 téc do truyén cham nhat.

3. My do dia chin va ky do dia chén

Céc may thu dia chan cyc nhay 1a cong cu vo cling quan trong ciia cdc nha khoa hoc nghién
ctru dong dét va cdu trac Trai Dat. Hang ngan tram dia chan da duoc la‘ip dat va hoat dong trén
toan thé gidi.

V& co ban, dia chin ké 1a mot con

lic don gian. Khi mat dat dao

dong, khung va bé do cua dia
chan ké dao dong theo nhung
quan tinh cua con lic khién né
giit nguyén vi tri. Do dé, con lic
s& c¢6 chuyén dong twong ddi vai

miat dat, va chuyén dong tuong
d6i nay thé hién dao dong cua
mit dat c6 bién d6 thay doi theo
thoi gian. Tu do ta c6 dugce ky
dd dia chdn. Mot tram dia chan
c6 3 dia chin ké do dao dong

ctia mat dit theo 3 phwong khéc
nhau: 1 phwong thang dung va 2
phuong ngang (d6ng-tiy va béc-
nam). Phan tich 3 ky d6 dia chan nay gitip cac nha khoa hoc tinh toan dugc khoang cach va

Hinh D-6: So' d minh hoa dia chan ké

huéng cua chin tim, cuong do dong dat va xac dinh nguyén nhan giy dong dat (dang dut
gdy...). Phan tich va minh giai cac dit liéu song dia chan (tir ngudn ty nhién hodc nhén tao) 1a
mot cong cu déc lyc giup cac nha khoa hoc nghién ctru mot cach gian tiép cac cau tric sau
ctia Trai Pat. Pa phan cac thong tin hién nay con ngudi biét dugc vé thanh phan va ciu trac
Trai DAt 1a dua trén céac quan sat tin hi¢u song dia chan.
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Hinh D-7: Ky db dia chan cua tran dong dat 9,0 do Richter xay ra ngoai khoi phia tay mii B&c quan
dao Sumatra (Indonesia) vao sang s&m ngay 26/12/2004 ghi nhan dwoc tai mot tram dja chan &
Ireland céach chan tam hon 10.000 km. T& dwdi 1én trén 14 ky dd dao dong phwong thang ding
(vertical component, Z) va 2 ky dé phwong ngang, bac-nam va déng-tay (horizontal component, N-S &
E-W). Truc hoanh la truc thoi gian, bat dau tir luc tin hiéu song P dwogc ghi nhan. Do dac tinh dao
dong cla tirng loai séng ma tin hiéu thé hién cta ching trén cac ky dd doc va ngang la rat khac nhau,
vi du nhw séng P (séng doc) chi xuét hién trén ky dd doc, séng S (séng ngang) va séng L (Love) chi
xuét hién trén ky dd ngang, va séng R (Rayleigh) xuét hién trén ca 3 ky dd véi bién do twong dbi khac
nhau. Do déng dat c6 cwdng do I&n va xady ra & kha gan mat dat (46 sau chan tam khoang 30 km)
nén tin hiéu clia séng mat (séng L va R) truyén doc trén bé mat Trai D4t co bién do Ién hon gép nhiéu
l&n bién dd séng than (séng P va S) truyén xuyén qua long dét. (Ngudn: DIAS, téng hop béi D& Vin
Chwong, 01/2005)
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E

Cau truc cua Trai Dat

1. Céu tric phén 16p ciia Trai Dét

Trai D4t c6 dang hinh cu v6i dudng kinh 1a 12750 km va duogc chia ra thanh 3 phan chinh:
v, 16p manti va nhan. Nguoi ta thuong so sanh cu trac phan 16p ndy twong ty nhu ciia mot
qua trang ludc.

rinenm{ (8)

CTUST

(7) Creanic S

Atmosphere (1 )

manti

Mantle (3) Mantle

" continues down (10)
to ouiter core

Hinh E-1: C4u tric phan Iép cla Trai Dat: (1) Khi quyén; (2) Vé; (3) Manti; (4) Nhan ngoai; (5) Nhan
ngoai - kim loai néng chay; (6) Nhan trong - kim loai dac; (7) Vé dai dwong; (8) V6 luc dia; (9) Manti
ngoai; (10) Manti trong t&i nhan ngoai (Theo: Colin Rose, www.dk.com [8])

a) Lop vo

L&p ngoai cing 1a phin vo, 16p vat chat mong nht va ciing 13 rin nhét. Day chinh 13 16p vét
chat ctia Trai Dat gin lién véi cac hoat dong ctia con ngudi va mudn loai khac trén bé mit cia
n6. C6 sy chénh léch twong dbi 16n giita d6 day va thanh phan ctia vo Trai Dat trong luc dia
va ngoai dai dwong. Vo dai duong c6 d6 day trung binh 1a 5 km va tuong d6i dong déu. Trong
khi d6 d¢ day vo luc dia c6 su chénh 1€nh kha 16n gitra khu vuc déng béng (trung binh 30 km)
va nai (c6 thé 1én dén 70 km). Vo luc dia c6 thanh phan chu yéu la da ndi lia va duoc chia
thanh 2 16p chinh: granite va diorite. Ty trong trung binh ciia vo luc dia 1a 2,7 g/em’. Vo dai
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duong lai cau thanh tir loai vat chat niang nhu basalt c6 ngudn gdc tir nham thach (lava), va ty
trong trung binh 1a 3g/cm’. Tudi cua vo luc dia kha 16n, ¢6 thé 1én dén 3.8 ty nam. Vo dai
duong thi tré hon rat nhiéu, chi vao khoang 200 triéu nim tré lai. Tuong tw nhu vo trimg, vo
Trai Dét rat "don" va dé v&. Vo Trai Dat va phan trén cung cua 16p bén dudi n6 (16p manti)
tao thanh mang thach quyén (lithosphere) va “troi” trén 16p vat chat sét nam bén dudi goi 1a
quyén mém (asthenosphere).

Subduction zone

1]

400
650 Crust and

lithosphere

Midocean
ridges

Shallow
mantle

N

890

D" layer

DEPTH {kilo meters)

Outer core
(molten)

5,150

Inner
core
(solid)

6,378

Hinh E-2: Mat cit m6 hinh 1-D cAu trac ctia Trai Dat. [13]

b) Lép manti

Tiép bén dudi vo Trai Dat 1a 16p manti c6 do day khoang 2900 km va chiém khoang 80% thé
tich cua toan bo Trai Dat. bay 1a mot 16p vat chét dic, noéng, chira nhiéu sit, magié va canxi.
Do nhiét d6 va ap suat ting dan khi cang xudng sau dudi mat dat, 10p vat chat nay trd nén
nong va dac hon.

Duya theo cic cdu trac hoa hoc, 16p manti cé thé duoc chia lam 2 phan: manti ngoai (outer
mantle) va manti trong (inner mantle) (hinh E-2 va E-3).

e Lop manti ngoai chi chiém mot phan rit nho, bit ddu ¢ d6 sau tir 10-300 km dudi bé mit
Trai Dat. Riéng 16p manti ngoai con duoc chia thanh 2 phan nho. Phan day 16p manti
ngoai goi 1a manti dudi (lower mantle) 1a 16p dat da déo bao gom silicate ciia sat va
magié, voi nhiét do dao dong tir 1400°C dén 3000°C, ty trong dao dong tir 3,4-4,3 g/em’.
Phén trén cua 16p manti ngoai, 1a manti thugng (upper mantle), c6 thanh phan héa hoc
tuong ty, nhung cimg hon do c6 nhiét d6 thip hon.

e Lop manti trong nam & d6 siu tir 300 km cho dén 2890 km duéi bé mit Trai DAt vdi nhiét
d6 trung binh 1a 3000°C. Tuy & nhiét d6 cao nhu vdy nhung vat chat cia 16p manti trong
lai ¢6 dang ran do 4p suét rt cao. Thanh phéan chinh cta 16p manti trong bao gdm sunfua
va oxit cua silic and magié. Ty trong dao dong tu 4,3-5,4 g/cm3.
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Quyén mém chinh 13 phan day ciia 16p manti ngoai (10p déo). Va mang thach quyén 1a do
phan trén cta 16p manti ngoai (16p ran) va vo hop thanh.
L6p manti ¢6 thé vi nhu 1ong tring cta qué trimg ludc.

Lithosphere
Crust and

6,378 km

Hinh E-3: M6 hinh ndi cAu tric cla Trai Dat. [14]

¢) Phin nhan

Ké tir 6 sau 2900 km 1a trung tdm Trai D4t, hay con duoc goi 14 1a phan nhan véi ty trong
gan gap doi ty trong 16p manti. Nhan duoc chia thanh 2 phan: nhan ngoai va nhén trong

e Nhan ngoai c¢6 d6 day khoang 2.200 km (2.890-5.150 km dudi mit dat) va ¢ dang 1ong
(do nhiét d cao, 4.000-5.000 °C, khién kim loai bi nung chay). Nhan ngoai bao gém sit
va niken va khodng 10% khi sunfua va oxy. Ty trong dao déng tir 10 g/cm? téi 12,3 g/cm?.

e Phan nhén rin bén trong thi day khoang 1.250 km (5.150-6.370 km dudi mit dat) nhung
lai & dang ran do nhiét &6 va ap suat déu rat cao (5.000-6.000 °C). Ty trong ctia nhan trong
1a vao khoang 14 g/cm’, v6i thanh phéan chu yéu 1a sét, niken va mot s6 nguyén t6 nhe hon
nhu lvu huynh, carbon, oxy, silic va kali.

Khi Trai Dat quay quanh truc, 16p chat 1ong cua phan nhan ngoai xoay va do do tao nén tir
truong cua Trai Dat.

2. Kién tao mang

Vit chat trong 1ong Trai Pat von rat nong, do d6 tao nén mot dong luu chuyén nhiét luong
chuyén tir nhan 1én dén vo Trai Dat. Hién twong nay goi la dong d6i luu va xay ra ¢ 16p manti.
Dong ddi luu nay ngudi dan khi 1én dén gan bé mat Trai Dat. Do sy tut giam nhiét d6 nady ma
dong dbi luu bi udn ngang khi 1én dén vo va chuyén dong doc theo day vo. Khi nhiét d6 giam
thém thi dong dbi luu bi chuyén huéng quay nguoc xudng nhan Trai Dat. Nhiét do lai ting
dan khi d6i luu di chuyén vé tm Trai Dat, do d6 n6 lai d6i chiéu tir tir va dang 1én lai bé mit.
Qua trinh nay cu 1ap di lap lai mai.

Chinh cac dong ddi luu nay da tac dong ddy cic mang thach quyén dich chuyén cham & phia
bén trén. Hién tugng nay duogc goi la kién tao mang.
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3. Cac mang kién tao va cic dang va cham giira ching

Phén trén cing cua 16p manti, do ngudi va ran hon 16p manti & dudi sau, nén cé dic tinh
tuong ddi giéng 16p vo bén trén. Do d6, 16p vo va 16p thuong manti thudng dugc goi chung 1a
mang thach quyén (lithosphere, lithos trong tiéng Hy Lap nghia 1a d4). Méang thach quyén nay
¢6 do day trung binh la 80 km va trd nén rat mong & dudi day dai duong. Mang thach quyén
khong phai 1a mot khéi lién, ma bi vo ra thanh cdc mang nho dich chuyén trén bé mat Trai
Dit, mang theo trén "lung" no cac luc dia va dai dwong. Dudi mang thach quyén 1a mot 16p
vét chat kha méng, néng, thude 16p manti, duge goi 1a quyén mém (hay con goi 1a quyén déo,
asthenosphere, asthenes trong tiéng Hy Lap c6 nghia 1a yéu). Mang vat chét nay co thé tro
nén mém va chay tlly theo nhiét d6 va ap sut thay doi theo thoi gian dia chat. C6 thé hinh
dung mét cach ndém na 1a mang thach quyén "ndi" hodc "tréi" mot cach cham rai trén 16p
quyén mém dic sét luu chuyén cham chap ¢ bén dudi.

C6 khoang 7 mang thach quyén 16n va rat nhiéu mang thach quyén nho chuyén dong tuwong
ddi v&i nhau trén bé mat Trai Dat voi tbe do vao khoang vai xentimét mdi nim. Chung dugc
goi 12 mang kién tao (tectonic plates). Tai bién cia mang kién tao, c6 3 hinh thirc chuyén
d6ng twong dbi: hoi tu (convergent), phan ky (divergent) hodc chuyén dang (transform-fault).

Hinh E-4: Ban d6 cac mang kién tao I&n trén bé mat Trai Dat. (Ngudn: USGS)

Tai do6i hoi tu (hinh E-6), cac mang dich chuyén vé phia nhau va va cham tai bién.

Khi méang dai duong hit vao mang luc dja, mang dai dwong sé& sup chim xuéng dudi mang luc
dia va tiép tuc trugt bén dudi, tao nén céc triing hodc cac vuc sau dai duong (dang cac bodn
triing dai, hep va rat sau). P6i hoi tu dang nay con goi 1a d6i hat chim (thrust faulting). Vi du
vé doi hat chim 1a khu vuc bién kién tao giira mang dai duong Nazca va mang luc dia Nam
My (hinh E-4).

Mot dang ddi hoi tu khac 1a d6i tao nlii ¢ bién va cham cua 2 mang luc dia. Vi du dién hinh la
chinh 1a day nui Hymalaya, la Kkét qua cua sy dich chuyén héi tu ciia 2 mang An Do va Au A.
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from mantle.
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Hinh E-5: So db mb ta déi va cham mang kién tao (1); la di hut chim (2) va déi phan ky (3)

<+—— Ddi tao nui

Poi hat chim ——p

Hinh E-6: Chuyén dong hoi tu gitra 2 mang kién tao. [3]

Tai d6i phan ky (hinh E-7) nhu & song nui giita Pai Tay Duong (Mid Altlantic Ridge), cac
mang kién tao di chuyén ra xa nhau. Tai ranh gi6i phan ky, cic dung nham nong chay tir dudi
sdu trdi 1én bé mat Trai Dat, ngudi lanh dén va tao nén khdi vat chat méi 6 hai mép cua mang
dai dwong. Qua trinh nay dugc goi 1 qua trinh mé rong nén bién.
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<«—— Déi phan ky

Hinh E-7: Chuyén déng phan ky gitra 2 mang kién tao. [3]

Tai cac doi truot bing chuyén dang, cac mang kién tao truot ma sat ngang nhau. Dut gdy San
Adreas 1a vi du dién hinh cho dit gy chuyén dang. Pay la bién kién tao tai d6 mang Thai
Binh Duong (bao gdbm Los Angeles) dich chuyén 1én phia tiy bic so voi mang luc dia Bic
My (trén d6 la San Francisco).

P6i chuyén dang —

Hinh E-8: Trwot bang chuyén dang gitra 2 mang kién tao. [3]

Céc chuyén dong nay giy ra dong dit tai cac ranh gi¢i mang kién tao. Tai cac phin vo moéng
va yéu, vat chit nong chay tir dudi sau co thé trao 1én mat dat (phun trao ndi lira). Sy hinh
thanh nai non, thung ling 13 két qua cia chuyén dong twong ddi va va cham cua cac mang
thach quyén kéo dai hang triéu nam.
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