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CHUYl N D()V(J KIEN TAO HIEN bAI VA DONG DAT, SO
THAN O VUNG BIEN VIET NAM VA LAN CAN

Phan_Trong Trinh. Nguyén Vin Hegng, Ngé Vin Liém, Trin Dinh Té,
Vy Quée i, Hoang Qunng Vinh, Bii Van Thom, Nguyén Quang Xuyén,
NLuyLn Vilt T huiin, Bai Thi Thio

Vién Dia chit, Vién Khoa hoce va Cong nghe Vi¢t Nam,

Tém tit:

Bado cao trink bay ¢ dé chuyén dich kién tao hicn dai Viét Num va ldn can
nhe phan tich do iap GPS rong cde chu ky do 2007-2010 clia dé 1ai 1 ong
dicm cap nhé medeRC.09.11/06-10 * Nehién ciin hoar dong kién 1ao 1ré, kién
(e hién dai va G dong tiee Bién Ddng Vier Num lant co si khoa hoe cho viée
e héoy cde tai bicn hon quan va dé xudt cac giai phip phong trank " vé dé 1di
hi sung KC09.11BS.06-107 Nghién ciru mai nguy co tran ddu va cic hién ¢
dive chir e nhien trén ving bién Viét Nam™ (‘hxing 16i dd xdac dinh chuyén
dich va 18c d6 chuvén dich iyt doi cria cac diém trong hé 10a dé toém chu
1GS03 Két qué nhin diege tram LANG (14ANG) chuyén dich vé phia Déng voi
16¢ 36 ~39 mm‘nam. chuyén dich vé phia Nam vai toc dg ~11 mn/ndint. Toe dp
chuyén dich cua tram Bach Long VI (BLI']) vé phia Déng li ~30 mm/nam
dang thoi chuyén dich vé phia Nam véi 16¢ dg ~11 mmmam  Tram Song Tir
7u)f (STT1) chu;('n i léphia Dong vai 1oc do ~24 mm/ﬂum va chuyen dich
vé phia Nam vén 16¢ dé ~8 mmmam Toc dp chuym dich vé phia Déng ciia
tran Con Dao (CDA1) ~22 mm/ndim va chuyén dich vé 3 phia Naw ~ 6 mm/ndin.
Toc dp chuyé én dich vé phm Déng cua tram Dung Hoi (DOHO) la ~27
mmnam vi chuyén dich vé phia Nam 1o ~8 mm/nam. Téc @ chuyén dich vé
phia Dong cua tram Hué (HUES) ~30 mm/nam va chuyén dich theo hiromg
Nam ~12 mm/mam. Toe dp chuyén dich vé phia Déng cva tram H3 Chi Minh
(HOCM) ~22 mar/ndm va chuyén dich theo Ineing Nam ~10 mm/mam. Sai 6
tinh todn theo cae phicong ném trong khodng 0,6 - Imn/nam.

Trén co 5o nghién cirn mé cdt diu chan, co cdu chan tiéu dong dét, ruomg
tng sudt khu viee, ching 161 dd vach ra duge cde déi dint gdy Pliocen - D¢ Tir
trén Bien Dong Vigt Nam Trong phen vi thém Iye dia Viét Nam, cde dirt giy
phdn thanh cde doan ngdn khing kéo dii gqud 15 km. Cdc dii dit gay ¢6 kha
nang sinh (lmn 1a dir @y treot hing khdng ¢6 kha nang gy ra song than gén
ber D6i cudn chim /)(IL Borneo khdng hoat ding trong giai dogn hién 1gi. Chi
dny nhét c6 divi cuén chim Manila c6 kha nang phit sinh cdc tran déng dit
L£dy song thin anh hieomg 101 bo bién vir cde dao cia Vi iét Nam. Phan tich di
thieimg trong e, dic diém dia hinh, dia man, phdn b6 chéin tiéu dong ddt,
phin b6 co cdu chin fieu ding ddt va 16 do chuyén dich kién 1ao 6 thé Phdn
ra 3 doan ciia di cuin chim Manila Ching 16i ddnh gid 2 dogn ciia déi cuén
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chim F3 va I74 ¢6 kha nang phdt sinh dong ddt ydy song than voi Magnin. .
neong ing 1a 8 1 va § 4 Mo phong song than phdt sinh lién quan diit gay F4 ¢
46 sdu chan tién 13 kin. ching (6i ddanh gid bién dj song lhu'q cwee dai 2 mt 1
Q::ung Ngai D¢ sdu ngdp lut dat cic dai 4-5 m 1ai mét so noi cia Quang
Nedi, Dd Néng.

THE MOVEMENT OF MODERN TECTONIC AND EARTHQUAKE. TSUN  JI1IN
VIETNAM SEA AND ADJACENT

Phan Trong Trinl, Nguyen Van Huong, Ngo Van Liem, Tran Dinh To,
\'y Quoc [lai, Hoang Quang Vinh, Bui Van Thom, Nguyen Quang Nu: tn,
Nguyen Viet Thuan, Bui Thi Thao

Abstract:

This paper presents velocities of present-day fectonic movement in Victin
and surroundings  determined  from GPS campuigns in 2007-2014 Ve
determine absolute displacements and velocities of GPS stations i the (GS03
frame  The result mdicares that Lang siation (LANG) moves Eastward vvih
shp rate of ~39 mm yr. Southward with slip rate of ~11 mm/yr. The rate of
Buch Long Vi (BLV1) 1s ~30 mm/yr for the Eustern component and ~11 m yr
Sfor Southern component. Song Tu Tay (STT1) moves Eastwards with the rate
of ~24mm/yr and Southwards of 8 mm/yr. Con Dao (CDAT) moves 1o the Jast
with the rate of ~22mm/yr and 1o the South with the rate of ~6 mnvyr. Dong
Hoi (DOHQ) mioves to the East with the rate of ~27 mm/yr and to the South
with the rate of ~8 mm/yr. Hue (HUES) moves to the East with the rate of ~30)
mm/yr and to the South with the rate of ~12 mm/yr. HOCM moves to the Fust
with the rate of ~22 mm/yr and to the South with the rate of ~10 nm yvr.
Calculate errors for both direction vary in 0.6 - 1 mm/y.

Based on seismic profiles. focal mechanisms and regional siress field. we
make in evidence of several fault segments in Pliocene - Quaternary sediments
i East Vietnam Sea. These fault segments are located in Red river, Crn long
and Nam Con Son basins of maximum of 15 ki long. Actual stress regini in
Vienwm and South Hai Nuny basins being transitional demonstrate there 1s 5
sowree of large tsunan closing to Vietnam shelf. The subduction zone loc . d
at North Borneo is not active in present. There is only Manila subduction zone
which is the sowrce for large tsunami in East Vietnam Sea. Basva i
gravimetric field. topography. distribution of focal mechanisms in var 1y
depths and the rate of actual tectonic movement, we devise Manila subduc: 1
cone into 3 fault zoncs The funlt zones F3 and F4 can produce resper v
maxomn earthquake of 8 | and 8.4. Modeling of displacement of fault = "¢
F4 from the depth 15 10 20 km, we gel 2m high of tsunann at Ql/ul}g N e
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also estimate the 4-5 m depth of Tsunami flood at some places in Quang Ngai,
Da Nang.

M diu

Bién Déng Viét Nam duoce xem la bién ria thuée vanh dai Tay Thai Bmh Duong. Ria
Péng cua Bicn Dong Viér Nam kha phuc tap véi hai doi hit chim cém nguoc huéng,
trong d6 déi hit chim chay doc méng Manilla ¢ hudng cam vé phia Dang trong khi mét
dai hit chim khac chay doc ria Dong Philipin ¢6 huang cim vé phia Tdy. Vé phia Nain,
mang An - Ue hién dang cim xudng mang Au - A doc theo ddi hut chim Sunda véi tée do
6-7 cm/nani. Phin bb chin tiéu dong dal chinh va du chan theo mat cat ciing phan 4nh
huémg cdm cua mang An - Uc chai xudng duéi mang Au -A. Nhimg trén déng dat lom
nhat rén thé gigi thuéng \ay ra {ai ranh gigi hji clia hai mang, noi c6 su Xict ép. manh
me. Trong 10 trén dong dat 16n nhat trong thai gian gan day, 9 tran déng dét trude déu gin
lién véi hoat déng xiét ép cita déi hut chim & ria bién Thai Binh Duong. Tran dong dét tai
Sumatra ciing khdng ngoai I¢ va lién quan dai hoat dong xiét €p cua déi bit chim Sunda
gitra mang An-Ucva mang Au -A. Phin 16n viing Dong Nam A hién nay gom Viét Nam,
Lao, Campuchia, Théi lan, ban dio Malaisia, Sumatra, Borneo, Java va hau nhu toan bd
Bién Béng Viét Nam dugc bao quanh baj cic ddi cuon chim, gdm mang Philipin, mang
Ue, mang An do duoc xép vao khol Sunda. V& phia Bic khéi Sunda bi bao bai phan dong
nam cta ddi dung do An D§ - Au A va Bién Déng. Hau hét cac trén dong dit déu phan bu
trong d&i cuon chim va déi dung do. Bén trong doi Sunda chi co nhimg trdn dgng dat yéu
va d9 sdu chén tidu rat nong Pidu do cho lhéy khdi Sunda tdn tai nhu mdt khdi thach
quyén cimg, miac dit ngudn goc dia chit cua no khong déng nhat.

Trdi qua 3 thap ky, nhiéu md hinh vé bién dang thach quyen da dugc dé xual Co thé
chia ra 2 luan diém chinh. Luan diém thir nhét, cho ring bién dang thach quyén tudn theo
qui luat chay nhot trong méi truomg lién tyc (England va Houseman, 1986). Lugn diém thi
2 la chuyén dich cta khéi thach quyén cimg doc theo cdc dgi dint gay hep (Tapponnier va
nnk., 1982). Viée xdc dinh chinh xéc chuyén dich cho phép hidu 5 hon cac mé hinh niy
hoﬁc cho phép hiéu chinh cac mé hinh trén.

Trong bai vi&t nay, ching (8i trinh bay két qua méi do GPS bbn chu ky 2007-2008-
2009-2010 trén Bién Pong Vigt Nam, déng thoi tdng hop cac két qua nghién ciru trude
day cua cac tic gm khéac nhau vé chuyen dich kién tao hién dai ¢6 tinh (6i két qua méi nhét
do chuyén dich kién tao hién dai trong khudn kho dé 1ai trong diém KC09.11/06-10 va
KC09.11BS.06-10. V&i myc dich chinh lam sang 16 qua trinh chuyén dich kién tao hién
dai trén Bién Déng Viét Nam, bai vidt con danh gia mic d bién dang cia ciia déi din gay
Manilla, din gdy bic Borneo. dirt gdy kinh tuyén 110, la nhimg dit gy c6 kha nang sinh
chin cao nhat trén Bién bBéng Viét Nam.

Dé nghién ciru canh bio dong dat va song than thi van dé quan trong bic nht la xac
dinh duoc cic ngudn phat sinh dong dat gay séng thin cing nhur do 1on cia chung, tir d6
méi ¢ quyét dinh vé phong trdnh giam nhe thiét hai do dong dat va song thin gay ra.
Nguém phdt sinh dong dm song thén va mirc d¢ cva chung duge xdc dinh véi dé tin cdy
€a0 nhé& cac nghién cuu vé kién 120 tré va kién tao hién dai. Chang ta can phai trd 1oi cac
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cau hoi sau: Nhimg dut gy ndo trén Bién Déong Vit Nam con diu hiéu hoat dong trong
giai doan hién dai? Néu con hoat dgng thi quy md, cudng do va dién phan b cia chimg ra
sao? Dang dat cyc dai néu co la bao nhiéu? Tir do, danh gid bién do song cue di va dg
cao ngfp lut tai cac vung, lam co so khoa hoc cho dé xudt cac pidi phap piam thidy va
phéng tranh.
Két qui xic dinh te dp chuyén dich kién tao hi¢n dai trén Bién Dong Vidt Naw

Dé xdc dinh duoc toe db chuyén dich kién tao hi¢n dai, cic phuong phip trde dia ruyén
héng timg duoc sir dung nhu phuong phip do thuy chudn va phuong phap tam viic dac,
Ching &1 da tién hanh do 3 dot tai cac tram Lang, Bach Long Vi, Som, T Téy. Con Dio,
Dong Hoi, 11ué, 116 Chi Minh trong 3 nam 2007, 2008 va 2009. Tai mdi dot do. ¢ hing 16t
di tién hanh do lién tuc 7 ca, m&i ca 23 gioy 40 phut, Co s¢ diY liéu duge st dyng tiong tinh
todn nay, ngodn dir ligu cua tram GPS Lang (LANG) (Ngo Van Liém. va nnk., 2005), Bach
Long Vi (BLVI1), Song Ta Tay (STT1), Con Dao (CDAL), Hué (IIUFS) Dong i
(DOHO)Y, HS Chi Minh (HOCM), ching t4i sir dung dir liéu do lién tue cia 6 tam IGS
(COCO, NT US P[MO BAKO, KUNM, WUILIN) lam tram tham chidu. Cac dir hicu cia )
chitc GPS quéde 1é phuc vu dia déng lue (1GS) nhu lich vé tinh chinh xac. ma hinh ting
dién ly. cée ép hi¢u chinh gitra P1-C1, P1-P2 dbi véi vé tinh va may thu, toa do « (ing nhu
vin téc chuyén dich cua cac tram [GS trong hé quy chidu toan cAu 1GS0S da duge sir dung
trong tinh toan. Khoang cach gan nhat gira hai tram 1a 223 km (Lang - Bach Long Vi).

Su dung hé toa ¢ toan ciu 1GS05., véi tde dd da biét caa cac tram 1GS: COCOL NTUS,
PIMO. BAKO. KUNM va WUHN, ching ta ¢é 1hé tinh duge chuyén dich tuydt dbi cia
cdc tram do. Cac két qua tinh theo cac phian mém khic nhau va duge 4 nhom tinh todn doe
1p duge thé hién & bang 1. Véi tinh t0dn trén BERNESE 4.2, gia thiét cac pid wi chuyén
dich tai cdc diém 1GS coi nhu di blCl sal sd coi nhu bAng khong. N6 cach khic tiong qua
trinh tinh toan cac diém [GS coi nhu ¢ dmh voi the do da biét. Cac chuym dich 1lmng
dimg tai cac diém coi nhu biing khong. Sai s6 s¢ don hét cho cic diém can tinh nhu BLVI,
LANG, STT1, v. v..

Cic tinh toin trén GAMIT va trén BERNESE 5.0 cia Vién Dia chdt (VDC) va Vign
Bia cht va Hat nhan New Zeland (GNS) déu din sai sb cho ca céc tram 1GS v A cde tram
do ta1 Viét Nam. Noi cach khac 1ai céc dlem do 1GS khép ndi véi cac tram do \i¢t Nam
theo “Constraint™ chir khéng phai khop co dinh (Fixed) (bang 1). M&i diém Jo duge 1én
Jugt trinh bay két qua tinh theo phian mém GAMIT, BERNESE 5.0 do Vién Dia chit va
Hat nhdn New Zealand thuc hién (GNS), BERNESE 5.0 do Vién Bia chat-Vicn Khoa hoc
va Cong nghé¢ Viét Nam thyc hién (VBC). Két qua ndy ¢d sai Iéch nhe véi két qua so b
trude diy. c6 bd sung thém sb lidu cva cac trom Ddng Hoi, Hué va HS Chi finh (Phan
Trong Trinh va nnk.. 2009).

Chuyén dich kién tao hién dai trong khéi Sunda

Nghién ciru vé khu vire nam va déng nam Chau A. dé an GEODYSSEA (Ge wl»namlcs
of Smllh and South - Earth Asta) théng qua 3 chu ky do 1994, 1996 va 1998 d xdc di
duge 15¢ do va hudng chuyeén dich tuyét dbi cua vo Trai ddt trong khu vue nay voi 52“ 6
4-7 mm theo chiéu ngang va 10 mm theo theo chidu ding (Michel va mnk., ”(l( 1) Tiép e
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chuong trinh GEODYSSEA la chuong trinh hop tic gira Chau Au va ASEAN “Southcast
Asta:  Mastering  Environmental  Research  with  Geodetic  Space  Techniques™
(SEA\/” RGES) voi sy tham gia cia cac nuéc Chau Au voi Nhat. Indonesia, Malaysm
Thai Lan vdi hon 100 diém do, sy m& rong pham vi nghién ciu. Trung Quéc da 1hiét lap
mang ludi quan tric chuyen dich vo trai da tr 1997 trong chuong trinh “Crustal
Movement Observation Network of China™ (CMONOC) v&i 27 trami do lién tue va 1100
diém do khéng lién tuc. Cac dot do 1999, 2001 va 2004 cho thdy bién dang trén cao
nguyén Tdy Tang, cic ria cta no, déi Hymalaya va Allyn Tagh da hdp thu 90% chuyén
dich nrong déi gitra mang An Uc va mang Chau A (Zhang va nnk, 2004; Niu va nnk.
2005; Shen va nnk, 2005; Gan va nnk, 2007). & ria Dong coa cao nguyén Tay Tang,
chuycn dich v¢ phia Dong vé ria Tdy clia T Xuyén trong khi & bic Van Nam, chuyén
dich v¢ déng nam trong khi & nam Vin Nam chuvcn dich chuyén thanh nam-déng nam
Tai mang Bién Pong, tée db chuyen dich v¢ phia Déng trong khoang 6-10mm/nim
(Zhang \3 nnk, 2004). Tran dung, dat xay ra 0 Tu Xuyén ngay 12 thang S nam 2008 voi
magnitude 7.9 1a két qua hip thy cia chuyén dich vé phia Dang qua ranh gidi din gay
chém nghich & ria Tdy T Xuyén.

Dang chu y Ja ké1 qua cia cic nha tric dja ctia cac nu6e Chau A, Thai Binh Duong.
“Permanent Committee for GIS Infrastructure for Asia and the Pacific” (PCGIAP)
(Dawson va nok. 2004). Hop téc 11 nudc trong d6 co Ue. Newzeland. Han Quoc Lao,
Thai Lan. Viét Nam.... va co quan tric dia quéc 1¢ 1GS da tién hanh do tai 433 diém uir
1997. 1998. 1999, 2000. 2001. 2002 Phia Viét Nam tham gia do 4 diém tai chn Bién. o
Som, Pa Nang va Ving Tau.

Chiing 1a d ¢6 thé rit ra mot s6 nhén xét vé dac diém bién dang cua Bién Bdng Viét Nam:

- Sy suy giam tdc dd chuyén dich theo huomg tir tay sang ddng cua cac tram do GPS phiu
Bac (Lang. Bach Long Vi, Hai Nam) cho may hién nay vinh Bac B¢ by bién dang nén va chiu
xiét ép theo phuong a vi tuyen hodc léch mot chin vé phia Dang Béng Nam, Truong luc nay
khéng thudn loi cho hé théng din giy dang hoat déng téch dan phuong 4 kinh tuyén va cing
khéng thudn I cho cac din m} trugt bing phuong Tay Bic - Dang Nam. Cac huéng chinh
va gid trj chinh cia truc img suat - bién dang sé& dugc ching i chinh xdc hoa ¢ cac chu ky do
sau Theo tinh todn so b3 ctia ching 181, t5c d6 bién dang nén tinh tir tram Lang 161 tram Bach
Long Vi dat gia trj xép xi 10 /nam (~10 nano bién dang/nam).

- Phiu Béc Bién Dong dang déng lai theo phuong Tay Tay Bic - Dong Dong Nam vai
tée d6 ¢& 77 mm/ndm. Hudng cla véc to chuyeén dich tai Lang, Bach Long Vi, Hai Nam,
Hoang Sa hiu nhu nguoc \Gi hudng véc to chuyén dich & PIMO. phan énh hudng chuyén
dich coa mang Bac Bién béng cim dui Philippme tai mang tring Malina vé phia Dong
Bone Nam. Sur dong fai ciia Bién Dong Viét Nam doc theo dai cuon chim Manila cé tic
49 khong déu nhau phia Biic dio Luzon 1dc dp chuyén dich vé& phia Tay Béc 1a lon nhit
sau giam nhanh vé phia Dang Nam. Ditu dé chimg 10 hoat dong cua dai cudn chim
Manila. ranh gidn phia Dong Bic cda khdi Sunda khd phic tap. Day 14 biing chimg néi lén
tinh phan dogn cia déi cudn chim Manila.

- Cac tram do GPS phia Nam (Song Tir Tdy. Con Do) co hudng chuyén dich vé phia
DBéng nam cho thay ché do dia déng e o phia Nam B3i¢n Bang Viét Nam da thay dbi so
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voi plmn phia Bic Bién Don[, Viét Nam, téc dé chuycn dich ngang nho hom & phia Bic.
Bién Déong Vi¢t Nam & phan phia Nam khéng bj dong lai. Téc dd bién dang nho hon phia
Bic Bién Doéng Viét Nam.

- So sanh cac vecto chuyén djch & Thai Lan, Viing Tau, Malaysiu va Palawan, ihi veetg
chuyén dich & Cén Do va Song Tir Tay ¢6 nho hon va hoi léch v phia Doug naun Nhin
chung, vang nam va Tay Nam Bién Déng Viét Nam hau nhu khdng n dany oo, Vi
két qua do tai Con Dao, 116 Chi Minh va Song Tu Tay, déi sanh véi két qua do ¢ Palawan
trong cdc dé an GEODYSSEA va PCGIAP thi khong thiy sy xlel ¢p xdy ra ¢ Bic 'urnco,

Két qua nay tral nguge von kcl qua cua (S:mons 2007). Khi co dlnh khdi Sunda imons
1 tinh chuyén dich tai mét so tram do bic Borneo co réng quay vé iy bic hoine iy tay
bic, tir dé tac gia gia dinh ring c6 mot phn ranh gidi cta khm Sunda di qua ria . lua Béc

cda Borneo. Theo chiing 6i ranh giéi cia khéi Sunda dich vé phia Nam cua ¢ vieo vi
the l~ ¢6 su thay déi rit lon vé tdc do chuvcn dich tat day, 16n hon rat nhiéu so .o thay
i tde dd o ria bic Bornco v6i khdi Sunda.

- So sinh cac vecto chuy én dich tai DOIIO, CDAL. STT1 thi co thé llmy bicr g rit
nho. dicu do ehing 16 néu din gay 110 dang hoat do|15 thi td¢ dé chuyén dicl at nho
Chiing (5i s& chinh xéc hoa téc dg tdi da cia déi dint gay nay trong nhirng dot do 1iep theo.

Bang | Bing 16ng hop két qua tinh van (3¢ chuyén dong tiwong doi bot cic pi- mém
khdc nhau véi sie o dinh cua tram STT1 (2007-2010) .

TT| Téntram | Phinmémxu | Toc d chu)én dich vé | Téc db chuyén dich vé phia | Téc 4o < i dich
GPS Iy phia Bac Dong thang dung (*ham khao)

Gid ri sa1 50 Giatn sai 56 Giatn ‘ sai 50
(mm/ndm) | (mm/ndm) | (mm/ndm) | (mm/ndm) | (mm/ndm) | inmndm)

RV GAMMIT <391 1.76 989 188 992 266

BERNESE 50 -4.60 020 9.30 050 230 090

2 LANG GAMMIT EEN 1.79 1941 191 13l ) 72.79

BERNESE 5.0 -4.60 0.20 20.10 0.50 -8.80 “ 09

GAMMIT -0 66 1.77 6.30 1.89 4 295
3 DOHO L s } it

BERNESES.0 | -0.90 020 790 050 280 0 090
L

a | HUES GAMMIT -763 178 1095 1.98 1540 1 33

BERNESES.O | -510 020 840 040 | 3w o080

5 STTY GAMMIT 0.00 0.00 000 0.00 0.00 '0 00
SO el

BERNESE 50 000 000 000 0.00 0.00 0.00
Bads B
| . —

L ‘[ CDA I 175 i 04 182 | zd 264
| I =
L BERNESLS.0 | 120 0.20 070 0s0 | w0 100
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a HOCM GAMMIT -420 178 L3l 1.92 291 3 J‘T
BERNESE. 5 0 -3.50 020 1.90 0.60 -420 1.00

Hinh 1: So a6 léﬁg hop
cde vece 1o vin 16¢ chuyén
dong kien a0 hién dar theo
kér quo do cia chuomg

irinh GEODYSSEA,
chuong  wrinh PCGIAP.
chuong trinh

SEAMERGES. chirony
trinh CMONOC.  Beavan
va nnk. 2004, Bock va
mk.. 2003, Chamore-
Rooke, 1999, Dawson va
nnk., 2004, Gan va nnk.,
2007, Galgana va nnk..
2007, hvakuni va  nnk.,
2004. Michel va nnk. 2001,
Shen va nnk, 2005, Simos
va nnk, 2007, Socquet va
nnk, 2006, Rangin va nnk.,
1999. Zhang va nnk, 2004
va két qua do GPS ciia 1dp
thé 1ac gia bai bao nay.

- Bién dang gilra cc mang va trong mang & Dong Nam A duoc thé hién nhir trén hinh
1. Tir phén tich 15¢ do tenso bién dang, c6 thé xdc dinh duoc ving co téc 46 bién dang rét
1ho dudi 7 nano bién dang/nim, thé hién ving khong bién dang bén trong khéi Sunda.
Ranh gi¢i duge chinh xac hoa va (6m tit nhu sau: Vé phia Tay, khéi Sunda dwgc bao bai
din gay trugt bang phai, xac dinh 16 rang hudng cia tenso bién dang. N6 kéo dai tir
Myanmar t¢i Sumatra doc theo dint gay Sagaing, hé théng pull-apart Andaman. Vé phia
Nam Java, khm bi gidi han boi mang nudc sau Java. Tuy nhién vong cung ddo Java chiu
bién dang rat 1n va gin lién voi dong dél, gan day vira xy ra tran dong, dat Yogakarta
nim 2006. Néu nhwr dirt gy dang hoat déng do duoc khdng dinh thi chi phan tay cua Java
1@ thuge vé Sunda va dirt gay rugt bang, hudng vé Bang Bac dugc coi 13 cua Sunda (hoac
thém Sunda). Téc dé bién dang cao gira Borneo va Sulawest voi mat 46 GPS rt cao, theo
chiing 1i ranh gigi mang Sunda s& di qua duéng phin ciit gita Borneo va Sulawes. Bién
dang iép tye (51 ria Dang gitra vi tuyén 10°N va 5"N, béc Sulawes1, doi Philipin. Ria Dong
cia Sunda la 3 mang bién siu vong cung ddo Philipin Cotabato, Negros va tring Manilla.
ve phia Bic, ranh gidi cua Sunda kho ¢6 thé xac dinh nho phan tich to¢ do bién dang:
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Bicn Dong Viet Nam héu nhur khong bién dang va Kkhéi Bién Dong bién d’ll]b dl )uu \Miae
du trong khéi Bicn Pong. khong co dau hicu bin dang nhung n6 ¢é ranh g vé phia la)
la din gdy Longmenshan va din gdy anuang Doc thco dUl din pdy ndy. Ia maot dm bién
dang manh pay ra do dung do gitra mang An Uc va mang Au A. chuyén dich tir Ta
theo chicu kim déng hd. quanh dang Hymalaya B:cn dang ndy ma rgng sang Malay
thé hién o bic Thai Lan bai téch gidn dong - 1dy. To ¢ do bién dang 1ang cao & tdy bic Thij
Lan khdng dinh ranh gidi phia Bic cua Sunda nim pin Myanmar. Vé phia Déng Bic,
phin Tay Nam cia doi dirt gay Song Héng (Leloup va nnk, 1995). bién dang tuong thich
\vOi chuyén dich truot bang phai. Tuy nhién toc dg bien dang qua ranh gidi mang nay ra
nho trong giai doan ién 1ai. Tai diém nay, chi sit dung phan tich bién dang tr mang lugi
I6m ¥t kho ¢6 the két luan khéi Bién Déng va Sunda co khic nhau vé chuyén dich hay
Khong (Simens, 2007

CAC DOI SINH CHAN CHINH TREN BIEN PONG VA KE CAN
Pénh gia dia chin kién tao dwa trén Kich thuéc cia cac déi dint gay dang hoat djng

Trén co so nghén ci
hang chuc nghin km mat cht
dia chén bao gom mat ¢it dia
chin 2 chiéu tir cong tac tham
do dau khi i mat cét dja
chan néng phan giai cao, hang
nghin chén tiéu dung di,
hang traim co céu Lhan tién
déng dit, truomg (my sudt khu
vue, ching i da vach ra
dugc cac déi din gy sinh
chin trén Bién Dong Vld
Nam (hinh 2). Cic dwrong dit
gy gan bo bién Vigt Nam
phan 1ém 1a céc dirt giy ngiﬂ
roi rac. Ching 16i nhan thay
doi din gy ria Tay Bién |
Déng Viét Nam (dint gy 110)
khéng phai la duimg dirt gdy
kéo dai lién tuc hang tram km
ma chi phan thinh nhimg
doan durt gay, phuong bic tdy

i

P bic, khéng kéo dai lién e,

= ma o P < “vo’|  tham chi nhidu dogn dAi
sn00 wh khéng co biéu hién cua dint

R M"’{w T gdy gay chuyén dich i

~ T by s tich Pliocen - )¢ . Trén

Nam
Hinh 2. Phén bo cic dirt gay tvé va dong dit khu wire Bién cic bon Ciu Long,

Pino Vist Nam v ki rim
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con Son ¢6 thé phat hién hang loat cac din gy c6 biéu hi¢n hoat déng trong Pliocen - B¢
T, D6 1a cac dint gay thuan, phan thanh cac doan ngan thuang khaong kéo dai qua 15 km.

Dén dint gy sinh chan Ion nhét tén Bién Péng Viét Nam va ké can 1a doi cudn chim
Manila Vi chiéu dai téng cong hom 900 km. Dai din giy bic Borneo true day duoc xem
ghu 13 mdt d6i cudn chim hién dai (Simons va nnk., 2007). Doc theo ria phia Tay Bién
Dong Viét Nam, d&i din gay doc kinh tuyén 110 fuén ducc xem la dir gay dang hoat dong
vaco kha ning gay ra dong dét 16n nhét trén ving bién Vi Nam. Nhin chung, 6 thé nhan
lhay déi cuon chim Manila c6 kha nang phat sinh dong dat 16m nhdt. Pong dat xay ra & d6i
cuon chim ¢6 kha nang gay ra sdng thén, anh huong 161 bo bién Viét Nam. Biém mén frong
nghién clu nay la
ching 161 nhan thiy
tinh phén doan ctia dgi
cuén chim Manila vi
thé danh gia déng dat
cuc dai can dua trén
tinh phan doan coa doi
cuén chim nay. Ching
161 cunb nhén thiy
khon" ¢6 sy on a1 doi
cuon chim bic Bormeo
do tée do chuycn dich
kién tao hién dai ¢ b
bién Viét Nam, Cén
Pao trang véi tdc do
va chuyén déng kién
tao hién dar ¢ Bic
Bomeo (Phan Trong
Trinh va nnk.) nén
khéng c6 kha ning
phit sinh dong dat gay
ra song than & khu virc
nay.

Ching 161 ciing
nhan thiy déi din gay
doc kinh wyén 110.
timg t5n tai nhu mét
doi dint yay trugt bang
rong  Paleogen va
Miocen nhumg biéu hién hoat dong trong Pliocen - Dé Tir rit yéu an. Dl:u nay cé vé mau
thudn tir quan sit dia mao vi doc theo ddi dint gdy nay la mét vach Kién tao rat rd rév.
Trong bé triing Séng Héng, BE Ciu Long va Bé Nam Con Son. ching 15i da quan sat
duoc nhicu chan doan dirt gay, ¢o biu hién la nhimg doan dit gay roi rac voi chiéu dai
khdng vuot qua 15 km. Hé din gdy (ay Phillippine c6 dic diém khong lién tue. chang duge
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chia thinh nhudu chin doan ¢ Kich thude khie nhau bt diu tr 1y Nam daa Dl van iy
chay theo phia ‘lay l’]\lllpm. ap pdn sidt v quan dio Luzon o khoang v wven 16, Ca hd
nhin llnn doi cuon chim Manila khong Kéo dai Tien we o Dan Loan wi 1dy Nam dio
Luzon mi ¢6 the phin thinh cde doan khéc nhau. Co s¢ cho vice phin doan do duce dia
lrm nhidu nguon so heéu khiie nhau dia hinh. dit myo, trudmg trong lue. goe Cim cua i
cudn Lhnn phin bd chin ticu dong dat cocau ch in ticu dong dat raimg ung sull theo dg
s lhe dé chuyén dich. Vé mit dia hinh. dén cubn thm Manila o phuong cua ning hiéy
siu thay day le\ &én e phuong tiy bac dong nam o ria Ty Dai Lown sang phuang Dng
Bic i ay Nam roi lai chuyén sang phuong bie-nam roi Ln Chl.l)ul sang phuons s bhie
dong nam Trude hét di thugmg trong lue Tree air hé hién rdt Khae nhau doc theo Cic dogn
I 120130 T4 va FS DO siu cta timg madng hién siu cting khie nhaa. trong do cae dugn
sdu nha n li dogn 73 . Dic dicim dia M0, cla wing doan umg c6 s hhace hm = dogn cua
dai cuon chim ciing ¢ the phan bict d& dang nhé goe ¢im cua di cudn chim. Cic dogn
wén eom ca the phin gt rit rd ring dic dicm phan bd co cdu chin ti¢w. phan anh tr g
thai img st Kidn tao thea do sau khde nhau. O dd siu nho hon 30 hm. ta nhin iy co eau
chan ticu phan dnh trang thin tieh gidn phan b doe theo dui I'2 v¢ phia hudmg cim. trang
Kkhi do doi vai doan F1thi lai phin | ho nguge vai hudng cdm. Dogo 13 hdu nhu ving mat
cde trin dong dit try ang thii (mg sult tich gan Dang leu ¢ phdn [ cic co e chin lidu
phan anh trang thar \idép 18p rung o doi 14 ing vai dg siu nho han 15 km. O d§ siu
i 15 k. chi quan st ity 1 corciu chin ticu trugt bing pan véi dai 3. e 18 khong
licn quan tn hoat dong cua déi ndy.

Ding dit cye dai

O nhimy vimg ¢6 mit dé dong dit cao hojic nhimg dai sinh ¢hdn ¢6 15¢ do I dang
1o, nguy hiém dong dit thuong duoc dinh gid boi mo hinh xic Nudt i s6 hicw ca cde
dong dat lich sir v ghi duee bing miy. Phuong phip rén 16 ra kém hidu qua khi théi gian
ghi qua ngin va trén nhimg vang ¢é chu ky 1ap dong dit ldu dai. Kl do. nguv ta c6 the
danh gid nguy hiém dong dit bing phuong phép dia chin kidn 190 két hop v phin tich
xdc sudt trong vige du bio nguy hicm dng dit cha timg vi tri hay timg vime nhit djnh.
D chinh xic cia dinh gid nguy hidm dgng ddt phu thuge rdt 1on vao vice hidu biét ché dd
dia dong e & qui md Khiae nhau & ving nghién ciu. Bién do LhU)u\ dich. tinh phin doan,
mure do hoat dong cua moi dirt gy s¢ duge dénh gid tir eu i cl\uvcn dich cua cae Jie trung
dya mgo v dia ehdt. Dong dét cvre dai (MCE) 1a gid i diic trumg ciia npudn dong dat e 13
khi nang xudt hicn mot trdn dong dit Ion nhit doc mdt dogn dirt giy ndo do. Trong nghicn
clru coa chang tor ¢ day ¢6 su dung cic phuomg phap tinh magnitude cure dai'tir dién UCh
mat dirt ¢dy e Well -Coppersmith, Wyss, Woodward-Clyde va tinh tir Mons i dong dh
Phurong phiap moment dang dat chiém ti rong cao so voi cac phuong phip hhic Jo mang
v nehia vt Iy cao nhit

hé Bica 10an quaic Can i 1+
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Bung 2: Dong ddr cye dai gay ra bui 4 cna don cudn chim Philipin
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,Pt“,“’"g phap Magnitude ‘
Magnitude theo Slemmons, 1982 cho chicu dai di pay: 2
Egpiludc theo Well-coppersmith cho chi¢u dai din pdy . 8.0 ;
Magnitude theo Well-coppersmith cho mat dint gay: 83 |
;agnlludu theo Wyss. 1979 cho mat dint pay: 86 ‘I
i]\il_;gniludc theo Woodward-clyde. 1983 cho mdt din pay: ~ 8.0 :
Magnitude theo moment ddng, dat, Hanks- Kanamori: 8.3 l
| Chuyen dich (m) du dodn theo Slemmons. 1982: 19 i
,TE’C do (mm) du dodn theo Woodward-clyde, 1983: 13.16 |
Ehg)'étl dich cyre dai (im) theo Well-Coppersmith.1994: 3.7 !
Chuyén dich trung binh (m) theo Well-Coppersmith.1994: i 0.84 ’

Qué trinh tinh 1odn 1a qua wrinh 13p. Bude khat dau ude lugng bicn do chuyén dich cue
dai dva trén két qua danh gid dong dit cue dai bing cic phuong phdp khae nhau dé xdc
dinh moment déng dit. sau khi 1y trung binh trong sb va sai s6 chudn lai suy ra bien dd
chuyén dich nha cong thirc ciia Well - Copersmith. ¢ bude thir hai cho phép xic dinh dong
dé1 cuc dai bing phuong phip moment dong dat va cir thé lap lai cho 167 khi két qua on
dinh.

Pé co lhc str dung téng hop cac phuong phap khdc nhau ching 10i da lay trung binh
theo trgng sé. Chang (5i chon hé s6 1 véi phuong phép dua trén chi¢u dai dirt gay, hé s6 2
v6i phuong phap dya trén dign dit gdy va h¢ s6 3 voi phuong phap dya rén mat va
chuycn dich diit gdy hay con goi la phuong phip moment dong dit. Trén bang 1 thé hicn
két qua danh gia dong dit cuc dai cho din gdy F4 véi chidu dai 256 km. Chidu rong dit
gy 50 km, péc cim 30 do. chuyén dich cuc dai dat 3.7 m tinh theo Well - Coppersmith.
Gid trj trung binh trong, 6 tinh duge 13 8.4 véi dé léch chudn 0.2. Bang phép tinh tong .
€6 thé dinh gid dong dat cuc dai cho bé Sng Hong. BE Ciru Long va Nam Con Son 1 6.4,
bé Phat Khanh 13 6.2,
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Hinh 4: So'dé dir bdo ngdp lut cue dai gdy ru do song than tai thanh phd Quany ngdi
DANH GIA NGUY HIEM SONG THAN

Do trang thar tmg sudt kién tao trén cac bé Bac bd, Song Hong, Nam Hai Nam, Phi
Khanh, Ciru long va Nam Con Son la trang thai img sudl trugt bing nén khéng ¢o nguon
sinh ra dong dat gdy song, than. Bé1 cubn chim bic Bomeo ciing bi loax vi khon;, 1hny bién
dang kién 130 hién dai, \fan;;, mat hdan todn cdc tran dong dat cé co chu chan ticu xiét ép
nén chi duy nhat ¢6 doi cudn chim Malina, trong do c6 dit gay F3-F4 ¢6 khii nang phat
sinh déng dit gay song thiin 16n nhi 1rén Bién Déng Viét Nam. Ching 6i xé1 t1uong hgp
xau nhét la dong A4t xay ra Trén toan bd F3- F4 va d6 sau chin tidu 1a 15 kn. Khi do sir
dyng md hinh Okada, ¢o thé danh gia duge bién d song than 16n nhat 2m & mot so ving
cua Quang Npéi, Pa Néng va | mét o Hoang Sa, truong Sa. DB sau ngap Jut lon nhét 4-5m
xay ra mt s6 cing & Quang Ngai, Pa Nam, nhumg dién tich kha han ché. dg sau ngdp It
2-3 m c6 thé thdy o Quang Ngai, Da Nang, Hué. Song than co thé hinh thinh de dong dit
lién quan vé1 nii lua hofic trugt dat theo dii dirt gay 110. Tuy nhién vén dé nay cén duge
nghién ctru chi tiét trong théi gran (di.

KET LUAN

Mic di mai chi qua 4 ky do ndgm 2007 - 2010, nhitng nét co ban vé chuyén dich klﬁn
tao hign dai trén Bién Dong Viét Nam da duge xdc dinh Vo the do dong o phia Bic Blé“
Bong Viet Nam trong khoang 80 mm/nim. Hoat dong xiét ép theo phuwong o vi Wyen ¢
khu vue bac Bién Bong Viét Nam sé cin trg chuyen dich cia cac dirt gay thuin co phuong
4 kinh tuyén va dirt gdy trugn bang phuong tay bic- dong nam. Vai tro ctia dung 49 g
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mang An Ue ddi vén mang Au A déng vai tro chu dyo dor vén bicn dang cua Bién Dong
Vigt Nam. Hirdmg chuyén dieh thay i tir chuyén dich theo hudng dong dong nam o phin
phia Biic l)u.n Dong VILl Nam chu;cn sang hudng dong nam o phin phia Nam Bién Dang
Viét Nam Bicn dang xiét Cp giam & phin phiz Nam Bién Dong Vist Namy Déi cudn chim
bic Borneo hhong con hoat dong. Vimg nam va Tay Nam tde do bicn dang kha nho. dicu
ndy cang Ahing dinh nguy co dong i song UNin Jon nhat trén Bidn Dong Vidt Nam la dirt
gay tmg \Gi triing Manitla - Philippin. Diu hidu hogt dong ca da gay ria Ty Bién Dang
Vigt Nam hhong ro rang. ncu eé thi toe do chuyen dich rit nho.

Trén co s nghicn cu din gay tre Pliocen- D¢ T4, chuyén dong hién tao hign dai va
truong (mg sudt Kicn tao hicn dan eo the iy rén cae bé trong thém Tue dia Viet Nam

khéng phit sinh dong it vuet qud magnitude 6.4 v dong dac lon nhit xay ra o doan di
gdy 4 cun dari cudn chim Manila ¢o mas_nllum 8d £ 0,2 co thé gdy ra song thin cu da cao

cye dyi 2maa g siu ngdp lut 4-5 m oo O ving (thude Quang Nudn Da )
thin do nii lua can duge Uép tue nghicn ciru,

Song

Co min quan h¢ ehiit ¢he giva tran diu tr nhien véi hoat dqm. ciing gifin \ay ra cad
Pliocen - ddu D¢ o he Song 1ong va bé Nam Con Son Tran dau v nhién cling 1ion quan
voi di thuamy dp sudt. quan sat Iha) b ¢ ong, Nong X b Nam Com Son. 1oat dang hién
190 tre v O3 vige phat rién mot sO At gdy e cit qua Ging Pliocen - DE 1 lam phi v
chﬁn cime anh huong (@ bién wong o didu ur nhién, Dicu nay co theé xay ra o bé Song
Hong. bé Nam Con Som vi bé Pha Khanh
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