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Vicn Dia chat, Vien Khoa hgc va Cdng nghe Vifit Nam, 

Bdo cdo irinh bdy lite dc} chuyen dich hen tgo hien dgi Viet Nam vd ldn can 
nhd phdn lich do ldp GPS trong cdc chu ky do 2007-2010 citu de ldi trgng 
diem cdp nhd nudcKC. 09.11/06-10 " Nghien ciru boat ddng kien lao ire. kien 
tao hien dai vd dui dong luc Bien Ddng Viet Num ldm ca sir khoa hgc cho viec 
du bdo cue tai bien lien quan vd de xudl cdc gidl phdp phdng trdnh " vd de ldi 
bd sung KC09.11BS06~10" Nghien ciru mdi nguy ca trdn ddu vd cdc bien cd 
diu chut lir nhien tren vitng hien Viet Nam" Chimg toi da xdc dinh chuyen 
dich vd loc dd chuyen dich tuyet ddi ciia cdc diem trong he toa do todn cdu 
IGS05 Kit qud nhdn ducrc tram LA \'G I LANG) chuyen dich ve phia Ddng vdi 
le')c ile) -39 mm.'ndm. cbuyen dich ve phia Nam vai tdc do ~71 mm/ndm. 'Tdc do 
chuyen dich cua Iram Bgch Long VJ (BLVl) ve phia Ddng la -30 mm/ndm 
deing thdi chuyen cheh ve phia Nam vdi tdc etc} -11 mm/ndm 'Trgm Song Tic 
Tdy (STTl) chuyen dich ve phia Ddng ve'ri toe do -24 mm/ndm vd chuyen dich 
ve phia .\'am vdi tdc do —8 mm/ndm Tc)c do chuyen dich ve phia Dong cita 
Iram Con Ddo (CDAl) -22 mm/ndm vd chuyen dich ve phia Nam - 6 mm/ndm. 
'Te'ic dc) chuyen dich ve phia Dong cita tram Ddng Hdi (DOHO) Id -27 
mm/ndm vd chuyen dich ve phia Nam Id -8 mm/ndm. Tdc dc) chuyen dich ve 
phia Ddng cua tram Hue (HUES) —30 mm/ndm vd chuyen dich theo huang 
Sum —12 mm/ndm. Tdc do chuyen dich ve phia Ddng ciia tram Hd Chi Minh 
(HOCM) —22 mm/ndm vd chuyen dich theo hirirng Nam —10 mm/ndm. Sai so 
linh todn theo cdc phuang ndm trong khoemg 0.6 -Imm/ndm. 

'Tren ca sd nghien ciru mat cdt dia chdn, ca cdu chdn tieu dc)ng ddl, truang 
img sudt khu vice, chiing loi da vach ra dugc cdc dai dirt gay Pliocen - De Tir 
Iri'n Bii'n Ddng Vii'l Nam Trong phgm vi Ihem luc dia Viet Nam, cdc did gdy 
phdn thdnh cc'ic dogn ngdn khimg keo ddi qud 15 km. Cdc de'ri dirt gdy cd kha 
nung .sinh chein Id diet guy Inrat bdng khong co khd ndng gdy ra sdng than gem 
bd Doi cudn chim bdc Borneo khong hogt dgng trong gioi dogn hien led. Chi 
duy nhdl cd ddi cudn chim Manila co khd ndng phdt sinh cdc trdn ddng ddl 
gdy .sdng ihdn cinh hue'rng tdi ba bien vd cdc ddo cda Viet Nam. Phdn tt'ch di 
Ihuimg tremg luc, ddc diem dja hinb, dia mao. phdn bd chdn tieu dc)ng ddt, 
phdn bd ca cdu chdn lieu ddng ddt vd loc do chuyen dich kien lao co thi phdn 
ra 5 doan cita ddi cudn chim Manila Chung ldi ddnh gid 2 dogn ciia de'ri cudn 
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chim F3 vd F4 co khd ndng phdt sinh ddng ddt gdy sung thdn vai Mugniti'^ '• 
tuang icng Id 8 1 vd S -I Mo phdng sdng thdn phdt sinh lien quan dtit gdy F-l a 
do sdu chdn tieu 15 km, chimg tdi ddnh gid bien do sdng than cue dgi 2 m tut 
Qudng Ngdi Do sdu nggp lul dal cue dgi 4-5 m tgi mot sd nai ciia Qiiciug 
Ngdi. Dd Ndng. 

THE MOVfMI-N f OF MODERN TECTONIC AND EARTHQUAKE, f S l N AII IN 
VIETNAM SEA AND ADJACENT 
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\ ' \ Quoc llai, Hoang Quang Vinh, Bui Van Thom, Nguyen Quang \u^ cn, 

Nguyen Vict Thuan, Bui Thi Thao 

Abstract: 

This paper presents velocities of present-day tectonic movement in I'ieinum 
and surroundings determined from GPS campaigns in 2007-2010 iVe 
determine absolute displacemenls and velocities of GPS stations in the 1GS05 
frame The result indicates ihut Lang station (LANG) moves Easlwai-d wlh 
.slip rate of—39 mm \r. Southward wilh slip rate of -11 mm/yr. The rate of 
Bach Long Vl (BL VI) ts —30 mm/yr for the Eastern component and -11 mm yr 
for Southern component. Song Tu Tay (STTl) moves Eastwards with the rale 
of-24mm/yr and Southwards of 8 mm/yr. Con Dao (CDAl) moves lo the Last 
with the rate of ~-22mm/yr and to the South wilh the rede of —6 mm/yr. Dong 
lloi (DOHO) moves lo the East with the rale of-27 mm/yr and to the South 
wilh the rate of-8 mm/yr. Hue (HUES) moves to the East with the rate of-30 
mm/yr and lo the South wiih the rale of-12 mm/yr. HOCM moves to the East 
with the rale of -22 mm/yr and lo ihe South with ihe rate of -10 imu yr. 
Calculate errors for both direction vary in 0.6-1 mm/y. 

Based on seismic profiles, focal mechanisms and regional stress field, we 
make in evidence of several fault segments in Pliocene - Quaternary sedunents 
:n East Vietnam Seu. These fault segments are localed in Red river, Cuu lung 
and Num Con Son basins of maximum of 15 km long. Actual stress regmu in 
Vietnam and South Llai Nam basins being transitional demonstrate there is no 
source of large tsunami closing to Vietnam shelf The subduction zone loc ./. d 
ul North Borneo is not active in present. There Is only Manila subduction zone 
which i.s the source for leirge tsunami in East Vietnam Sea. Baseu un 
gravimetric field, topography, distribution of focal mechanisms in vai • ''W 
depths and the rale of actual tectonic movement, we devise Manila subdu < '' 
zone into 5 fauh zones The fauh zones F3 and F4 can produce re^po ' (v 
maximum earthquake of 8 1 and 8.4. Modeling of displacement of fault : •••c 
F4 front the depth 15 to 20 km, we gel 2m high of tsunami al Oucing \\;ui 'I e 
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: also estimate the 4-5 m depth of Tsunami flood at some places in Quang Ngai, 
Da Nang. 

Bien Ddng Viet Nam dugc xem ia bien ria thudc vanh dai Tay Thai Binh Duong. Ria 
06ng cua Bien Ddng Viet Nam kha phirc tap vdi hai deii hiit chim cam ngugc hudng, 
trong dd ddi bin chim chay dpc mang Manilla cd hudng cam ve phia Dong trong khi mot 
ddi hilt chim khae chay dpe ria Ddng Philipm cd hudng cdm xh pbia Tay. Vfi phia Nam, 
mang An - Ue hien dang cam xudng mang A u - A dpc theo ddi hiit chim Sunda vdi tdc dd 
6-7 cm/nam. Phan bd chan lieu ddng dat chinh va du ehdn theo mat dt cung phan anh 
huong cam ciia mang An - Uc chui xudng dudi mang Au -A. Nhiing Iran ddng dat Idn 
nhat tren the gidi thudng xay ra tai ranh gidi hgi tu ciia hai mang, noi ed su xifit ep manb 
me. Trong 10 Iran ddng dal Idn nhat trong thdi gian gan day, 9 Iran ddng dat trudc deu gan 
lien vdi hoat ddng xiet eip ciia ddi hiit ehim d ria bifin Thai Binh Duong. Tran ddng ddt tai 
Sumatra cung khong ngoai le va lien quan ddi hoat dgng xiet ep ciia ddi biit ehim Sunda 
giifa mang An - Ue va mang Au -A. Phan ldn viing Ddng Nam A hien nay gdm Viet Nam, 
Lao, Campuchia, Thai lan, ban dao Malaisia, Sumatra, Bomeo, Java va hau nhu loan bd 
Bien Ddng^Viet Nam dugc bao quanh bdi ede ddi cudn ehim, gdm mang Philipin, mang 
Uc, mang An dp dugc xep vao khdi Sunda. Vfi phia Bae khdi Sunda bi bao bdi phan ddng 
nara ciia ddi dung do An Dp - Au A va Bien Ddng. HAU h6t cac tran ddng ddt dfiu phan bd 
trong ddi cudn chim va ddi dung dp. Ben trong ddi Sunda chi cd nhirng tran dpng ddt y6u 
va dp sau ehan lieu rat ndng. Dieu do eho thay khdi Sunda tdn tai nhu mgt khdi thach 
quyen cimg, mac dii ngudn gdc dia chat eiia nd khdng ddng nhat. 

Trai qua 3 thap ky, nhieu md hinh ve bifin dang thach quyen da dugc de xuat. Cd the 
chia ra 2 luan diem ehinh. Luan diem thir nhat, cho rang bien dang thach quyfin tuan theo 
qui luat chay nhdt trong nidi trucmg lien tuc (England va Houseman, 1986). Luan diem thur 
2 la chuyen dich cua khdi thach quyen cimg dpc theo cac ddi dut gay hep (Tappormier va 
nnk., 1982). Viec xac dinh chinh xac chuyen djeh eho phep hieu rd hem eac md hinh nay 
hoSe eho phep hieu chinh cac md hinh tren. 

Trong bai \'iel nay, chiing tdi trinh bay ket qua mdi do GPS bdn chu ky 2007-2008-
2009-2010 tren Bien Ddng Viet Nam, ddng thdi tdng hgp cac ket qua nghien cim trudc 
day cua cac tac gia khac nhau ve chuyen dich kien tao hien dai cd tinh tdi ket qua mdi nhat 
do chuyen dieh kien tao hien dai trong khudn khd de tai trpng diem KC09.il/06-10 va 
KC09.1 IBS.06-10. Vdi muc dich ehinh lam sang td qua triiih chuyen djch kien tao hien 
dai tren Bien Ddng Viet Nam, bai viet cdn danh gia mure dp bien dang cua ciia ddi dut gay 
Manilla, diit gay bac Borneo, dtit gay kinh tuyen IIO, la nhiing dirt gay ed kha nfing sinh 
chan eao nhat tren Bien Ddng Viet Nam. 

De nghien cim canh bao dgng dat va song than thi van de quan trgng bac nhat la xac 
ajnh duge cac ngudn phat smh ddng dat gay sdng than cung nhu do ldn cua chung, tir dd 
mdi CO quyet djnh ve phdng tranh giam nhe thifit hai do dgng dat va sdng than gay ra. 
^^gudn phat sinh dpng dat, sdng than va miie do cua ehiing dugc xae djnh vdi dd tin eay 
cao nhd cac nghien ctiu ve kien tao tre va kien tao hien dai. Chiing ta can phai tra Idi cae 

http://KC09.il/06-10
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cau hoi sau: Nhiing diit gay nao tren Bi6n Dong Vict Nam con ddu hieu hoai dong iiong 
giai doan hicn dai? NSu con hoat dong thi quy mo, cuong dp va dien phan bo ciia chirng ra 
sao? D6ng ik cue dai niu co la bao nhieu? Tit do, danh gia bien do song cue dai va do 
cao ngap lut tai cac viing, lam co so khoa hoc cho de xuat cac giai phap giam thieu va 
phong tranh. 
K£t qua xac dinh toe do chuySn dich ki£n tao hicn dai tren Bicn Dong Vict Nam 

D£ xac dinh duac t6e do chuydn dich kien tao hicn dai, cac phuang phap trac dlii iruyfin 
lh6ng tirng dugc sit dung nhu phuang phap do thuy chuan va phuang phap tam giic dac. 
Chiing loi da tien hanli do 3 den tai cac tram Lang, Bach Long VT, Song Tit '\i\\. Con Dao, 
D6ng Hoi, Ilu5, 116 Chi Minh trong 3 nam 2007, 2008 va 2009. Tai irl6i dot do. Lining loi 
da tiSn hanh do lien tuc 7 ca, m6i ca 23 gio 40 phut. Co so da lieu dugc sir diing liong tinh 
loan niiy, nuoai dii lieu cua tram GPS Lang (LANG) (Ngo Van Licm, va nnk., 20US), Bach 
Long VT (DLVl), Song Tit Tay (STTl), Con Dao (CDAl), lIuS (MUES). U.'ng lldi 
(DOHO), H6 Chi Minh (HOCM), chimg toi sir dung dii lieu do lien tuc ciia 6 Irani IGS 
(COCO, NTUS. PIMO, BAKO, KUNM, WUHN) lam tram tham chifiu. Ciic dir liou ciia to 
chiic GPS quoc le phuc \u dia dong luc (IGS) nhu lich ve tinh chinh xac, mo lunh tiing 
dien ly, cac lep hieu chinh giiia PI-CI, P1-P2 doi vgi ve tinh va may thu, loa do i iuig nhu 
van l6c chuySn dich ciia cac tram IGS trong he quy chieu loan eau 1GS05 da dime sir dung 
Irong tinh loan. Khoang each gan nhat giiia hai tram la 223 km (Lang - Bach Long Vi). 

Sit dung he toa do loan cau IGS05, voi toe do dii biel eua cac tram IGS: COC('. NTUS, 
PIMO. BAKO, KUNM va WUHN, chiing la co thS linh dugc chuySn dich tuyet d6i ciia 
cac tram do. Cac kel qua tinh theo cac phan mem khac nhau va dugc 4 nhom linh loan dpc 
lap dugc IhS hien a bang I. Vai tinh loan Ircn BERNESE 4.2, gia IhiSl cac gia tri chuyen 
dich tai eae dicm IGS coi nliu da biet, sai so coi nhu bang khong. Noi each khac uong qua 
trinli tinh loan cac diem IGS eoi nhu eo dinh vol l6e do da biSl. Cac chuyen dich thang 
dimg tai cac diem coi nhu bang khong. Sai so sc don hSl cho cac diem can tinh nhu BLVl, 
LANG, STTl, V. v.. 

Cac tinh loan trSn GAMIT va IrSn BERNESE 5.0 ciia Vien Dia chat (VDC) va Vien 
Dja chat va Hal nhan New Zeland (GNS) deu dim sai so cho ca cac tram IGS vit cac tram 
do lai Vict Nam. Noi each khac tai cac diem do IGS kht^p noi voi cac tram do \' iSl N ^ 
theo "Constraint" chir khong phai khap eo dinh (Fixed) (bang 1). Moi dicm do dupe lan 
lugt Irinh bay kSl qua tinh theo phSn mSm GAMIT, BERNESE 5.0 do Vicn Dia chSt vi 
Hat nhan New Zealand Ihirc hien (GNS), BERNESE 5.0 do Vien Dia chdl-Vicn Khoa hoc 
va Cong nghe Vict Nam thirc hien (VDC). KSt qua nay eo sai lech nhe vai kSt qua so bp 
truoc day, co bo sung them s6 lieu ciia cac Iram D6ng Hoi, HuS va H6 Chi Mmh (Phan 
Trgng Trjnh va nnk., 2009). 

Chuyen djch kicn tao hien dai trong khoi Sunda 

Nghien ciru vS khu vuc nam va dong nam Chau A, de an GEODYSSEA (Geodynamics 
of South and South - Earlh Asia) thong qua 3 chu ky do 1994, 1996 va 1998 d,: xac dinh 
dugc toe do va hutjmg chuyen djch luySt d6i cita vo Trai ddt Irong khu vuc niiy vcri sai so 
4-7 mm theo chieu ngang va 10 mm theo Ihco chiSu dirng (Michel va nnk., 2001! Tiep tuc 
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chucmg trinh GEODYSSEA la chucmg trinh hgp tac giiia Chau Au va ASEAN "Southeast 
Asia: Mastering Environmental Research wilh Geodetic Space Techniques" 
(SEAMI'.RGES) vdi su tham gia ciia eac nuac Chau Au vdi Nhat. Indonesia, Malaysia. 
Thai Lan vdi hem 100 diem do, sir md rgng pham vi nghien ctiu. Trung Qudc da thiet lap 
mang ludi quan trac chuyen dich vd trai dat tir 1997 trong chuong trinh ''Crustal 
Movement Observation Network of China" fCMONOCi vdi 27 tram do lien tuc va 1100 
dilm do khdng lien tuc. Cac dgt do 1999, 2001 va 2004 eho thdy bi^n dang tren eao 
nguyen Tay Tang, cae ria eua no, ddi Hymalaya va Altyn Tagh da hSp thu 90% ehuyin 
dich tuong ddi giiia mang An Ue va mang Chau A (Zhang va nnk, 2004; Niu va nnk, 
2005: Shen va nnk, 2005; Gan va rmk, 2007). 6 ria Ddng cua cao nguyen Tay Tang, 
chuyen dich ve phia Ddng ve ria Tay eiia Tir Xuyen trong khi d bSc Van Nam, chuyin 
dich ve ddng nam trong khi d nam Van Nam chuyen djch chuyen thanh nam-ddng nam 
Tai mang Bicn Ddng, tdc dp chuyen dich ve phia Ddng trong khoang 6-lOnim/nani 
(Zhang \a nnk, 2004). Tran ddng dat xay ra d Tir Xuyen ngay 12 thang 5 nam 2008 vdi 
magnhude 7.9 la ket qua hap thu cua ehuycn dich ve phia Ddng qua ranh gidi dirt gay 
chdm nghjch d ria Tay Tii Xuyen. 

Dang chil y la ket qua cua cac nha trac dja cua cac nude Chau A, Thai Binh Duong, 
"Permanent Committee for GIS Infrastructure for Asia and the Pacific" (PCGIAP) 
(Dawson \a nnk, 2004). Hgp tac 11 nude trong dd ed Ue, Newzeland, Han Qudc, Lao, 
Thai Lan, Viet Nam,... va ea quan trac dia quoc l l IGS da tiln hanh do tai 433 dilm tir 
1997, 1998. 1999, 2000. 2001, 2002 Phia Viet Nam tham gia do 4 dilm tai Dien Bien. Dd 
Son, Da Nang va Vung Tau. 

Chiing la da cd the rut ra mgt sd nhan xet ve dae dicm bien dang cua Bicn Ddng Viet Natn: 

_ - Su suy giam tde do chuyen djeh theo hudng tir tay sang ddng ciia cac tram do GPS phia 
Bae (Lang, Bach Long Vi, Hai Nam) cho thay hien nay vjnh Bac Bd bj bien dang nen va chiu 
xiet ep theo phuang a vT tuyen hoac lech mgt chiit ve phia Ddng Ddng Nam. Trudng Iuc nay 
khong thuan Igi cho he thdng dut gay dang boat ddng tach dan phuong a kinh tuyen va cung 
khong thuan lgi cho cac dirt gay trugt bang phuong Tay Bac - Ddng Nam. Cac hudng chinli 
va gia trj chinh eiia true iing suat - bien dang se dirge chiing tdi chinh xae hoa d cac chu ky do 
sau Theo tinh loan so bd cua chung tdi, tdc dp bien dang nen tinh tir tram Lang tdi tram Baeh 
Long VT dat gia trj xap xi 10"** /nam (~10 nano bicn dang/nam). 

- Phia Bac Bien Ddng dang ddng lai theo phuong Tay Tay Bae - Dong Ddng Nam vdi 
toe dp ed 77 mm/nam. Hudng eiia vec to chuyen djch tai Lang, Bach Long VT, Hai Nam, 
Hoang Sa hau nhu nguge \di hudng vec lo chuyen djeh d PIMO. phan anh hudng chuyen 
dich ciia mang Bae Bien Ddng cam dudi Philippine tai mang trung Malina ve phia Ddng 
Ddng Nam. Sir ddng lai ciia Bien Ddng Viet Nam dpc iheo ddi cudn ehim Manila cd Ioe 
3p khong deu nhau phia Bac dao Luzon tde do chuyen djch ve phia Tay Bac la Idn nhat 
sau giam nhanh ve phia Ddng Nam. Dieu dd chiing td boat ddng ciia ddi cuon ehim 
Manila, ranh gidi phia Dong Bae eua khdi Sunda kha phire tap. Day la bang chirng ndi Ien 
hnh phan doan ciia ddi cudn chim Manila. 

- Cae tram do GPS phia Nam (Song Tir Tay, Cdn Dao) cd hudng chuyen djch \e phia 
^ong nam cho thin' ehe dp dja ddng lire a phia Nam Bten Ddng Vict Nam da thay ddi so 
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vdi phan phia B5c Biln Ddng Viet Nam, tdc dp chuyen djch ngang nhd htm d phia BSc. 
Bien Ddng Viet Nam d phan phia Nam khdng bj ddng Iai. Tde dp bien dang nhd ban phia 
B5e Biln Dong Viet Nam. 

- So sanh eac vecto chuyin djch d Thai Lan, Vung Tau, Malaysia va Palawan, thi vecto 
chuyin djch d Cdn Dao va Song Tir Tay cd nhd hon va hoi leeh vc phia Ddng nam Nhin 
chung, viing nam va Tay Nam Biln Ddng Viet Nam hau nhu khdng bi bicn dang ldn. Vdi 
kit qua do tai Cdn Dao, Ho Chi Minh va Song Tir Tay, ddi sanh vdi ket qua do d i'.iiawan 
trong eac dl an GEODYSSEA va PCGIAP thi khdng thdy su xilt cp xay m d BSc l\n-nco. 
Kit qua na> trai ngugc vdi kit qua ciia (Simons, 2007). Klii cd djnh khdi Sunda imons 
da tinh ehuycn dieh tai mdt sd tram do bac Borneo cd hudng quay ve lay bac boiie lay tay 
bac, til' dd tac gia gia dinh rang ed mpt phan ranh gidi eua khdi Sunda di qua ria . lua Bac 
ciia Borneo. Theo ehiing toi ranh gidi eua khdi Sunda djch ve phia Nam ciia ii- 'neo vi 
thuc lc ed su thay doi rat ldn ve tde dp ehuycn djch tai day, ldn ban rat nhieu so ^ri thay 
ddi tde dp d ria bac Borneo vdi khdi Sunda. 

- So sanh cae vecto chuyen dich tai DOHO, CDAl. STTl thi ed the thay bii-ii mg rat 
nhd. dieu dd chiing td neu diit gay UO dang hoat ddng thi tdc dp chuyen dich al nho 
Chung ldi se chinh xac hoa ldc dp tdi da cua ddi dirt gay nay trong nhirng dgt do iiep theo. 
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Hinb 1: So dd long hop 
cdc vec tcr van ldc chuyen 
de'mg kien tgo hien dgi theo 
ket qua do ciia chuang 
irinh GEODYSSEA. 
chuang trinh PCGIAP. 
chmrng trinh 
SEAMERGES. chuong 
trinh CMONOC. Beavan 
vd nnk.. 2004, Bock vd 
nnk.. 2003, Chamote-
Rooke. 1999. Dawson vd 
nnk., 2004, Gan vd nnk., 
2007. Galgana vii nnk.. 
2007, Iwakuni vd nnk.. 
2004. Michel vd nnk. 2001. 
Shen vd nnk, 2005, Siinos 
vd nnk, 2007, Socquet vd 
nnk, 2006, Rangin vd nnk., 
1999. Zhang vd nnk, 2004 
vd ket qud do GPS cua lap 
the ldc gia bdi bdo ndy. 

- Bien dang giiia eac mang va trong mang d Ddng Nam A dugc the hicn nhu tren hinh 
1. Tir phan tich tde dp tenso bien dang, cd the xac djnh dugc vimg cd tdc dd bien dang rat 
nhd dudi 7 nano bien dang/nam, the hien viing khdng bien dang ben trong khdi Sunda. 
Ranh gidi dugc ehinh xac hoa va tdm tat nhu sau: Ve phia Tay, khdi Sunda dugc bao bdi 
dirt gay trugt bang phai, xac dinh ro rang hudng eua tenso bien dang. Nd keo dai tir 
Myanmar tdi Sumatra dpc theo dut gay Sagaing, he thdng pull-apart Andaman. Ve phia 
Nam Java, khdi bi gidi ban bdi mang nude sau Java. Tuy nhien vdng cung dao Java chiu 
bien dang rat ldn va gan lien vdi dgng dat, gan day vira xay ra tran dpng dat Yogakarta 
nam 2006. Neu nhu diil gay dang boat ddng dd dugc khang dinh thi chi phan lay eiia Java 
la thudc ve Sunda va dii'l gay rugt bang, hudng ve Dong Bac dugc coi la eiia Sunda (hoae 
them Sunda). Tdc do bien dang cao giira Borneo va Sulawesi vdi mat dp GPS rat cao, theo 
chiing tdi ranh gidi mang Sunda se di qua dudng phan cat giia Bomeo va Sulawesi. Bien 
dang tiep tuc tdi ria Ddng giira vT tuyen I0"N va 5"N, bac Sulawesi, ddi Philipin. Ria Ddng 
cua Sunda la 3 mang bien sau vdng cung dao Philipin Cotabato, Negros va triing Manilla. 
Ve phia Bae, ranh gidi ciia Sunda khd cd the xac djnh nhd phan tich tdc dp bien dang: 
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Bicn Ddng Vict Nam hau nhu khdng bien dang va khdi Bien Ddng bicn dang rat j Iu Mac 
dil trong khdi Biln Ddng. khdng ed dau hieu bien dang nhung nd ed ranh gidi vl phia Tay 
la dirt gay Longmcnshan va diit gay Xiaojiang. Dpc theo doi dut gay nay, la mdt ddi biln 
dang manh gay ra do dung do giCia mang An Uc va mang Au A. chuyen djch tir Tay Tang 
theo chieu kim ddng hd. quanh ddng Hymalaya Bien dang nay md rgng sang Malaysia va 
ihl hien a bSc fhai Lan bdi tach gian ddng - lay. Tdc dp bicn dang lang eao d lay bin. Thai 
Lan khang dinh ranh gidi phia Bac cua Sunda nam gan Myanmar. Ve phia Ddng B5c. 
phan Tay Nam cua ddi dirt gay Sdng Hdng (Leloup va nnk, 1995). bien dang tuang ihich 
vdi chuyen dieh trugt bang phai. Tuy nhien tdc dp bicn dang qua ranh gidi mang nay rat 
nhd trong giai doan hicn tai. Tai dicm nay, chi sir dung phan tich bicn dang lir mrtng ludi 
ldn rat khd cd the ket luan khdi Bien Ddng va Sunda cd khac nhau vc chuyen dich hay 
khong (Simons. 2007) 

CAC D 6 I S I N H CHAN CHINH TREN BIEN DONG VA KE C A \ 

Danh gia dia chan kien tao dya tren kich thirdc cua cac doi dut gay dang hoat dong 
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Hinh 2. Phdn bd cdc dirt gdy tre vd ddng ddl khu vuc Bic 
Ddncr Vi^l Nnm vd hi rdn 

Tren co sd nghien ciru 
hang chuc nghin km mat ck 
dia chan bao gdm mat cat dja 
chan 2 chieu tii cong tac tham 
dd dau khi tdi mat cat dia 
chan nong phan giai eao, hang 
nghin chan tieu dpng dat, 
hang tram co cau chan tieu 
ddng dat, trudng irng suat khu 
vuc, chting toi da vach ra 
dugc cac ddi dirt gay sinh 
chan tren Biln Dong Vi^t 
Nam (hinh 2). Cac dudng dut 
gay gan bd bicn Viet Nam 
phan Idn la cac dirt gay ngMi,, 
rdi rac. Chiing ldi nhan thSy, 
ddi dut gay ria Tay BiSo [ 
Ddng Viet Nam (dirt gay 110) 
khdng phai la dudng diit gay 
keo dai lien tuc hang tram km 
ma chi phan thanh nhiing 
doan durt gay, phuang bac tay 
bac, khdng keo dai Hen tuc, 
tham chi nhilu doan dai 
khdng cd bieu hien cua dirt 
gay gay chuyen dich train 

tich Pliocen - Dc Hi. Tren 
cac bdn Ciru Long, Nam 
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Con Son cd the phat hien hang loat cac dut gay ed bieu hien boat ddng trong Pliocen - De 
Tli. Do la cae diit gay thuan, phan thanh cac doan ngan thudng khdng keo dai qua 15 km. 

Ddl dirt gay sinh chan Idn nhat tren Bien Ddng Viet Nam va ke can la ddi cudn ehim 
Manila vdi chieu dai tdng cdng hon 900 km. Ddi dut gay bae Bomeo trude day dugc xem 
nhu la mdt ddi eudn ehim hien dai (Simons va nnk., 2007). Dgc theo ria phia Tay Bien 
06ng Viet Nam, ddi diit gay dgc kinh tuyen 110 ludn dugc xem la dut gay dang hoat dgng 
vacd kha nang gay ra dgng dat Idn nhat tren vung bien Viei Nam. Nhin chung, cd the nhan 
thSy dcri cudn chim Manila cd kha nang phat sinh dgng dat Idn nhat. Ddng dat xay ra d ddi 
cu6n chim cd kha nang gay ra sdng than, anh hudng tdi bd bicn Viet Nam. Diem mdi trong 

nghien cuu nay la 
chiing tdi nhan thay 
tinh phan doan ciia ddi 
cuon chim Manila vi 
the danh gia ddng dat 
cue dai can dua tren 
tinh phan doan cua ddi 
eudn ehim nay. Chiing 
tdi cijng nhan thay 
khdng cd su tdn tai ddi 
eudn chim bac Bomeo 
do tdc do chuyen djch 
kien tao hien dai d bd 
bien Viet Nam, Cdn 
Dao triing vdi tdc do 
va chuyen ddng kien 
tao hien dai d Bac 

'Iil... Bomeo (Phan Trpng 
Trinh va nnk.) nen 
khdng cd kha nang 

g phat sinh ddng dat gay 

' r« 7» ra sdng than d khu vuc 
*"y nay. 

'Jt*,^ Chung tdi cung 
^ nhan thay ddi diit gay 

.la n doc kinh tuyen 110, 
timg tdn tai nhu mgt 

«'i ddi dirt gay trugt bang 
trong Paleogen va 

Miocen nhung bieu hien boat dgng trong Pliocen - De Tit rat yeu dt. Dieu nay cd ve mau 
thuan tir quan sat dia mao vi dpc theo ddi dut gay nay la mdt vach kien tao rat ro ret. 
Trong be trung Sdng Hdng, Be Ciru Long va Be Nam Cdn Son, chiing tdi da quan sat 
dupe nhieu chan doan dirt gay, ed bieu hien la nhtrng doan dirt gay rdi rac vdi chieu dai 
khong vugt qua 15 km. He diit gay tay Phillippine ed dae diem khdng lien tue. chung dugc 
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chia thanh iihiî u cb:in doan cd kieh ihudc khac nhau bai dau tir Tay Nam ddo Dai 1 oan kii 
eha>' theo phia Tay Philipin, ap gan sal va qudn dao Luzon d khoang \'> luyC-n Id. Cd i|i$ 
nhan ihd) ddi cudn chim Manila khdng keo dai lien lue lir Dai Loan ldi la\' N.un dao 
Luzon mil cd the phan thanh eac doan khac nhau. Ca sd eho vice phan doan dd diiae dira 
tren nhieu ngudn sd heu kbac nbau' dia hinh. diamao. trudng trgng lire, gde L.im ^ LI:I ddi 
cuon ehim. phan bd ehdn tieu dong ddt, eo cau ehdn tieu ddng ddt. trudng iuig suit ihai do 
sau. tde dd chuyen dich. Ve mat dia binh. ddi eudn chim Manila ed phuang ciia ni.inu biiin 
sau llui\ ddl ehu\en lir phuong td\ bac ddng nam o ria Tdy Dai Loan sang phuung Don̂ ; 
Bae Tdy Nam rdi lai chu\en sang phuong bac-nam rdi lai chuyen .sang phuong i,i\ hic 
ddng nam Trude hcl di ihuimg trpng lue Tree air ihe hicn rat khde nhau dpc ilieu L.IU doan 
h'l. 1-2. V2. 1 4 va l-"5 Dd sdu ciia limg mdng bien sau cuiig kbac nbau, irt)ng dn i ,ic duan 
sau iihal Id doan I''5 . Dae dicni dja mao cua limg doan cung ed su khdc biel Cde doan t;Lia 
ddi eudn chini cung cd the phdn biel dc dang nhd gde cam eiia ddi eudn ehim. i.'de doan 
ircu cdn cd the phdn bict rdt rd rdng dac dicni phdn bd co cau chdn lieu, phan anh irang 
thai irng sual kien tao theo dp sdu khac nhau. 0 dp sdu nhd han 30 km. la nhan thdy caeau 
ehan lieu phdn dnh Irang thai tach gian phdn bd dge theo ddi F2 vc phia hudng ur'ini, trong 
khi dd ddi \'di doan Fl llii lai phan bd nguge \'di Iiudng cam. Doan 1-3 hdu nhu \dng mai 
cac trail dpng ddl irang thai img sual laeh gian Dang luu y pban Idn cdc eo e.'ui ehdn lieu 
phan anh trang thai \iel cp lap trung d ddi |-'4 img vdi dd sau nhd hon 15 km, O dp sau 
dudi 15 km. chi quan sal lbd_\ 1 ca eau ehan tieu trugt bang gan \di ddi l-"5. co lc khdng 
lien quan tin boat ddng eua ddi ndy. 

Dong diit cue dai 

0 nhung \'iing cd mdt dd dpng dat cao hoac nhung ddi sinh chan ed tdc dp bien dang 
Idn. nguy hicm ddng ddl ihudng duoc danh gia bdi md hinh xdc xudt tir sd heu cua cac 
dpng dal Ijch sir va ghi dirge bang iiid>. Phuang phap tren Id ra kem hieu qua kin thdi gian 
ghi qua ngan va tren nhiing viing cd chu ky lap ddng dat Iau dai. Khi dd. ngudi la cd the 
ddnh gia nguy hicm dong dat bang phuong phap dja ehan kicn lao kcl hgp vdi phan tich 
xdc xual trong \'iec du bdo nguy hiem ddng dat eho limg vj tri hay titng vimg nhat djnh. 
Dp chinh xac cua danh gia ngu> hiem ddng dat phu thupc rat ldn vao \iec hieu bicl che dp 
dia ddng lire d qui md khac nhau d vimg nghien cu'u. Bicn do cbuyen dieh, tinh phdn doan, 
mirc dp boat ddng eua mdi dirt gay se dugc danh gia tir cu li chuyen dieh eiia eac die trung 
dia mao va dja chat. Dpng dat cue dai (MCE) la gia trj dae trung ciia nguon dimg ddt tiic la 
kha nang xual hien mpt trdn ddng dal ldn nhdt dpe mdi doan dirt gay ndo dd. I rong nghien 
ciiu cua chiing ldi d ddy cd sir dung cdc phuong phap linh magnitude cue dai'tu dicn tich 
mill diit gay eua Well -Coppersmiih. Wyss. Woodward-Clyde va linh tir \1dn>-'.i dpngdat-
Phuimg phap moment diing dal ehiem li trpng cao so vdi eac phuong phdp khdc do mang 
V nghta val lv eao nhat 
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Bang 2: Ddng ddl cue dui gdy ru bai F4 cuu din cudn chim Phtllipin 

phircmg phap 

Magnitude theo Slemmons,I982 eho ehieu dai dirt gay: 

Magriitude theo Weil-coppersmith eho chicu dai diit ga\, 

Magnitude iheo Wcll-coppersinith cho mat dirt gay: 

Magnitude ihco Wy.ss, 1979 cho mat dii'l gay: 

Magnitude theo Woodv\ard-el)dc,l983 cho mat dirt gay: 

Magnitude theo moment ddng ddl, 1 lanks- Kanamori: 

Chuyen djeh (m) dudoan theo Slemmons. 1982: 

T6c dp (mm) du dodn theo Woodward-clydc, 1983: 

Chuyen djch cue dai (ni) theo Well-Coppcrsmith,1994: 

Chuyen djeh trung binh (m) iheo Well-Coppersmilh.1994: 

Magniiudc 

82 

8.0 

83 

8 6 

8.6 

8.3 

11 9 

13.16 

3.7 

0.84 

Qua trinh tinh toan la qua trinh lap, Budc khoi dau ude Iugng bicn do ehuyen djeh cue 
dai dua tren ket qua danh gia ddng dal cue dai bang cae phuang phdp khac nhau de xac 
dinh moment ddng dal, .sau khi lay trung binh trpng sd va sai sd chuan Iai suy ra bien dp 
chuyen djch nhd cdng thii'c ciia Well - Copcrsmith. d budc thir hai cbo phep xac dinh ddng 
dat cue dai bang phuong phap moment ddng dal va cir the lap lai cho tdi khi kcl qua dn 
djnh. 

De cd the sir dung long hgp eac phuong phap kbac nhau chung tdi da lay trung binh 
theo trpng sd. Chimg ldi chgn he sd 1 vdi phuong phap dua tren ehieu dai diit gay, he sd 2 
vdi phuong phap dua tren dien dirt gay va he sd 3 vdi phuang phap dua Iren mat va 
chuyen djch diil gay hay cdn gpi la phuang phap moment ddng dal. Tren bang 1 the hien 
ket qua danh gia ddng dat cue dai cho diit gay F4 vdi ehieu dai 256 km. Cbieu rdng dirt 
gay 50 km, goc cam 30 dp, chuyen djch cue dai dat 3.7 m tinh theo Well - Coppersmith. 
Gia trj trung binh trpng sd tinh duge la 8.4 vdi dp lech chuan 0.2. Bang phep tinh tuang tu, 
CO the danh gia ddng dat cue dai cho be Sdng I long. Be Cim Long va Nam Cdn Son la 6.4, 
be Phu Khanh la 6.2. 
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Liinh 4: Sa do du bdo ngdp hit cue dgi gdy ra do sdng thdn lgi thdnh pho Quang ngai 

DANH GrA NGUY HIEM SONG T H A N 

Do trang thai ung suat kien tao tren cae be Bac bg, Song Hong, Nam Hai Nam, Phii 
Khanh, Ciiu long va Nam Con Son la trang thai ung suat tru'ot bang nen khong co nguon 
sinh ra dpng dat gay song than. Doi cuon ehim bae Bomeo ciing bj loai vi khong thay bien 
dang kien lao hien dai, vang mat hoan toan eac Iran dgng dat co co cau chan tieu xiet ep 
nen chi duy nhat co doi cuon chim Malina, trong do co diit gay F3-F4 co kha nang phat 
sinh dgng dat gay song than Ion nhat tren Bien Dong Viet Nam. Chiing toi xel truong hgp 
xau nhat la dong dal xay ra Tren toan bg F3- F4 va do sau ch4n tieu la 15 km. IChido sit 
dung mo hinh Okada, co the danh gia dugc bien do song th4n lon nhat 2m o mot so viing 
eiia Quang Ngai, Da Nang va 1 met o Hoang Sa, tmong Sa. Do sau ngap lut lon nhat 4-5m 
xay ra mgt so cimg o Quang Ngai, Da NSng nhung dien tich kha han c h i do sau ngap ¥ 
2-3 m CO th^ thay 6 Quang Ngai, Da Nlng, Hud. Song th4n co thi hinh thanli Ho dgng dat 
hen quan voi niii lua hoac trugt dat theo dai dut gay 110. Tuy nhien vkn dfi nay can duoc 
nghien euu ehi tiet trong thoi gian toi. 

Mae dil moi chi qua 4 ky do nam 2007 - 2010. nhirng net co ban vl ehuycn djch kien 
tao hien dai tren Bien Dong Viet Nam da dugc xac djnh voi t6c dp dong o phia Bac Bien 
Dong Viet Nam trong khoang 80 mm/nam. Hoat dgng x.\k ep Iheo phuong ..\ vi tuyen 6 
khu vuc bae Bien Dong Viet Nam se can tro chuyan dich ciia cac dirt gay ihuan c6 phuoiig 
a kinh tuyen va dirt gay trugt b^ng phuong lay b k - dong nam. Vai tro eiia dung do g'^^ 
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niang An Lie doi v6i mang An A dong vai iro chu dao doi voi bien diing cua liieii Dong 
VietNam. 1 lirong chu\en dich thay doi lii' chujen dich iheo huang dung dong nam o phan 
phia Biie Bien Dong Viel Nam ehuj'cn sang huong dong nam o phiin phia Nam Bicn Dong 
Viel Nam Bicn dang xiet ep giam o phan phia Nam Bien Dong Viel Nam Doi cuon chim 
b̂ c Borneo khong con hoat dong. Vimg nam \a Tay Nam loc do bien dang kha nho. dieu 
nay cang khiing dinh ngu}' co dgng diit .song than Ion nhat tren Bien Diing Viet Nam lii dirl 
gay img ^'i'' H'iing Manilla - Philippin, Dau hieu hoai dong ciia diil gay ria Tiiy Bien Dong 
Vicl Nam khong ro rang, neu eo ihi toe do ehu>en dich rat nho. 

Tren ca so nghien eiru dui gay ire Pliocen- De Tir. chuyen dong kien tao hicn dai \a 
tmong img suat kien lao hicn dai eo the tliii\ Ircn cae be trong ihC'in luc dia Viel Nam 
khong phiil sinh dgng dal \'ugi qua magniiudc 6.4 \'ii dgng dal lan nhat xay ra 6 doan dui 
gay F4 eua dai cuon chim Manila co magniiude 8 4 ± 0.2 c6 Ihc gay ra song ihiin eo do cao 
cue dai -m \a do siiu ngiip hit 4-5 m ir mgt so vimg ihugc Quang Ngiii. Da Niiny Song 
than do mii liia ciin duge iiep tuc nghien ciru. 

Co mill quan be ehal ehi} giu'a Iran diiu lu nhien voi hoat dgng ciing gian \a\ ra cuoi 
Pliocen - diiu De lir o be Song Hong \a be Nam Con Son Tran dau lu nhien cung lien quan 
vui di ihuang iip suiil. quan .sal ihiiy 6 be Song Hong \a be Nam Cdn Son, Hoat dgng kien 
lao tre \6i vice phai inen mgt so diil giiy lie cai qua Uing Pliocen - Dc lir lam pha \ a Uing 
chan cimg anh huong loi hien luong trim dan lu nhien, Dieu niiy eo the xay ra o be Song 
Hong, be \aiii Con Son \ii be Phii Khanh 
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