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T6m tit: Bai bao trinh bay ning 6c dg chuyn dich kién o hién dai trén khu wc Bién
Hong va khu vc lan @in nhy phan tichdo lagp GPS da dé tai KC09.11/06-10, KC09.11BS/06-10
va ng hop  lidu aia nhidu tac gii trong khaing thyi gian 1994 - 2009P4ng ku Y 1a cacdé an
GEODYSSEA, Trung @, T6 chic Tric dia cac méc Chau A - Thai Binh ing va cac & qui
do khu wc ¢ Philipine, Indonesia, Thai Larhai loan. Cac tzm do GPS Lang (LANG), &h
Long \f (BLV1), Song iF Tay (STT1), Céido (CDAL), Hé (HUES),Pong Hsi (DOHO), Ho
Chi Minh (HOCM) da duoc lién Kt cac tum do GPS trong & thong do IGS Quc © la
COCO,BAKO, NTUS, PIMO, KUNM va WUHN. Changdaixacdinh chugn dich va tc do
chuyn dich tuyt doi cia cacdiém trong I# tog d6 toan ciu IGS05. Kt qui nhin duoc tram
LANG chuyn dich \é phiaPdng Vi toc dé ~39 mm/am, chuyn dich \é phia Nam #i téc dé ~13
mm/rim. Toc dé chuyn dich aia trem BLV1 ¥ phiaP6ong la ~29 mmaim dong thi chuyén dich
vé phia Nam ¥i toc dé ~14 mm/am. Tem STT1 chuin dich \é phiaPéng Wi toc dé ~22,5
mm/riim va chugn dich \é phia Nam ¥i toc @ ~10,5 mm/im. Toc dg chuyén dich \é phiabbdng
cia trgm CDA1 ~21 mm#m va chugn dich \é phia Nam ~10 mmdm. Toc d6 chuyn dich \é
phiapdng aia tram DOHO 1& ~26,8 mméim va chuyn dich \é phia Nam 1& ~9 mmdm. Toc do
chuyén dich \é phia Péng aia tram HUES ~30 mmém va chuyn dich theo kréng Nam
~20mm/dm. Toc dg chuyn dich \é phiapong aia tram HOCM ~21,5 mmém va chugn dich
theo hrong Nam ~12mmém.

I. MO DAU

Bién Bong duoc xem la bén ria théc vanhdai Tay Thai Binh Brong. Riabdng
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cua Bién Bong kha plic tap v6i hai déi hat chim &m ngroc huéng, trongdéd déi hat
chim chy doc mang Manilla cé iéng ¢im vé phiabéng trong khi mt déi hat chim
khéac chy doc riabdng Philipin c6 kxéng cim V& phia Tay. \é phia Nam, ring An - Uc
hién dang ém xuéng mang Au - A e theodéi hat chim Sundadi téc do 6 - 7 cm/im.
Phan b chin tiéudong dat chinh va @ chin theo nat cit ciing phin anh lrong ¢éim cia
mang An - Uc chui xiéng dréi mang Au - A. NHing tn dong dat 16n nhit trén TH gioi
thudng xay ra i ranh gbi hoi tu caa hai ndng, roi c6 ar xiét ép manh e, Trong 10 tin
dong dat 16n nhat trong thyi gian din day, 9 tan dong dat trudc déu gin lién véi hoat dong
xiét ép @a déi hut chimé ria bén Thai Binh Brong. Tén dong dat tai Sumatra @ng
khéng ngai 1é va lién quaniéi hoat dong xiét ép diadsi hat chim Sunda @& ming An -
Uc va ming Au - A. Plan 16n ving Bdong Nam A hén nay @m Viét Nam, Lao,
Campuchia, Théi lan, batio Malaisia, Sumatra, Borneo, Java i mhr toan 1§ Bién
bongduoc bao quanh & cacdsi cuén chim, ém mang Philipin, ming Uc, ming An d6
dugc xép vao kidi Sunda. \& phia Bic khdi Sunda b bao Wi phan Béng Nam da déi
dung d6 An Do - Au A va Nam Trung Hoa. &1 hét cac tén dong dat déu phan b trong
d6i cudn chim vadsi dung do. Bén trongdéi Sunda chco nhirng trin dong dat yéu vado
sau cln tiéu &t néng. Diéu d6 cho thy khdi Sunda én tai nhu mot khéi thach quyén
ctirng, mic du ngén goc dja cHit caa né khéngidng nit.

Trai qua 3 thp ky, nhiéu mé hinh @ bién dang thach quyén da duoc dé xut. Co thé
chia ra 2 l@n diém chinh. Ldn diém thi nhit, cho &ing bén dang thach quyén tuan theo
qui luat chay nhét trong mai teong lién e (England, Houseman, 1986).dnudiém tha 2
la chuyén dich aia khbi thach quyn arng e theo caaldi dut gay kep (Tapponnier va
nnk., 1982). Véc xacdinh chinh xac chun dich cho phép ku ré fon cac mé hinh nay
haic cho phép gu chinh cac mé hinh trén.

Truéc day, khoi Sunda tirong dugc xem [a pAn mo rong dia mang Chau A. Tuy
nhién niing nghién ¢u dia chit vadia vat ly & bandao Indonesia cho fly Pong nam A
chuyén dich khac Bn mang Au A. Khing dinh nhing quan sato chi tré thanh hén thec
nho tién bd quan tong trong tic dia i try, ké tir nam 1990. & dung do chinh x&c cao
cia GPS cho phép xéinh chinh xac chuin dich aia v trai dit. Mang do dia dong hec
cua Nam vaboéng Nam A (GEODYSSEA) i gan 40 tam phan B trén toanbéng Nam
A, khangdinh Sunda la @t khdi gan két, chuyén dich so i mang Au - A va tach It voi
nén Siberi qua rét loat cac kidi bién dang va chugn dich (Wilson va nnk. 1998). kt du
tat ca cac tam do GPS i x4p xi bac nhit cho thy BPdng Nam A chugn dich & phia
Poéng & 1cm/rim so \6i nén Siberi, in c6 s khac bét dang K vé phandinh ranh gbi
cua khdi Sunda so & mang Au A va kréi Nam Trung Hoa. ¥ nam 1998, nang do GPS
& bong Nam Ada duoc mo rong dang K ca do theo cadot do va tam ghi lién tic. Biéu
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d6 duoc thuc hién voi su tham gia éa cac o quan tic dia cacdia phrong «Péng Nam
A: Nghién ¢ru méi tirong Wi cong nglé tric dia Wi tru» (SEAMERGES), bp tac gita
Chau Au, Indonesia, Nib Malaisia, Thai Lan. Bt qua nghién &u nay giup nd rong thi
giando trong 1 thp ky véi gan 100diém do. Tat ca cac $ do d& duoc xir ly trén thanh
tru m6i nhat vé cong ngk s ly GPSdé xacdinh dugc toc do chuyén dich trén 1§ thong
toa d6 Quic t& ITRF2000. K tir 1994, cac&do GPS kéo dai trong 1Gim theo trng dot
do. Toc do chuyén dich aia cac tam tao thanhduong tuy@n tinh minh aimg chuyn dich
6n dinh. Diéu nay c6 th kiém ching nhy phan tichdo sai Bch so Wi dudng tuyén tinh.
Hau nhr chi quan sat thy sai Bch nho trén & 3 chéu. Phrong sai én luot 14 3, 5 va 11
mm theo plrong Bic-Nam, Déng-Tay va thng dung. O mot sd tram, dang tuyén tinh
khéngdugc tron, d6 1a cac vang c6 éndo dia chin cao nir Sulawesi va cundao Banda.
Mot sb tram cOdudng thing tron, khdng c6 cacuskién dong dat, & mot sb tram chiu tac
dong aia dong dat. Trong mang, nhing diém chiu tacdong aia dong dat bi loai trir va sr
nhay vi tri dddugc xacdinh (wi cac tam do lién wc).

Trong bai vét nay, chang téi trinh bayék qua méi do GPS ba chuk2007-2008-
2009 trén Bin Bong,ddng thyi tdng hop cac Kt qua nghién u trudc day aia cac tac gi
khac nhau & chuyén dich kién tao hién dai c6 tinh ti két qua méi nhat do chuyén dich
kién tao hién dai trong khuén kB dé tai trong diém KC09.11/06-10 va KC09.11BS.06-10.
Véi muc dich chinh 1am sangtqué trinh chugn dich kién tao hién dai trén Bén Bong,
bai viét condanh gia nac d6 bién dang aia aia déi dut gay Manilla,dut gay Bic Borneo,
dut gay ria tay Bin Bong (kinh tugn 110), 1a nking dut gay c6 ki ning sinh chn cao
nhat trén Bén Bong.

ll. K ET QUA XAC PINH TOC PQ CHUYEN DICH KI EN TAO HIEN PAI TREN
BIEN PONG

Pé xac dinh duoc téc d6 chuyén dich kién tao hién dai, cac phrong phéap tic dia
truyén thong timg duoc sr dung nhr phrong phapdo thuy chuan va phrong phéap tam
gidcdac. Trong qui md nb cac plrong phap trén cdo chinh xac cao ning © ra han ché
trén ot qui md Bng lon. Bé lién két trén dén rong cac plrong phap tic dia khdng gian
nhue DOPPLER, VLBI (Very Long Baselines Interferencidinh vi toan éu GPSda duoc
ap ding. Céng ngh GPS, i viéc ar dung cac may thu 2ih 5 va cac phn mém xir ly
chuyén dng cé Kt hop véi cac dr liéu b trg dugc md hinh hod nhtang dién ly, ting
dbi luu, md hinh khi quin, mé hinh thy triéu, ¢a gilp cac tinh toanéwi tri va \an téc
chuyén dich aia W Tréai dit dat téi sai $ c& milimet trong plam vi rong ©%i hang ngan
km. Bé tinh toan i do chinh xac cao cac chéry dich kién tao hién dai bang céng ngh
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GPS, cac tm phic vu GPS qgidc ¢ (International GPS service - IGSIA xay drng, thu
va xir ly sb liéu lién uc oia mang ledi cac tam IGS trén phm vi toan éu vada tinhduoc
huéng ding nhr van téc chuyén dich aia cac mng kién tao caa Traidat ¢ nhiéu quy md
va mrc do khac nhau & d6 chinh xac ngay cang cao. dhhing $ liéu do lién wc tai
cac tam IGS, ding nhr cac tham & bo trg vé toc do chuyén dich aia cac tam IGS, ta ¢
thé xacdinh dugc toc do chuyén dich tuyét doi cua cac tim GPS.

Chung tdida tién hanhdo 3dot tai cac tam Lang, Bich Long M, Song Tr Tay, C6n
bao, Péng Hsi, Hué, Ho6 Chi Minh trong 3 am 2007, 2008 va 2009.aTmdéi dot do,
chdng tdida tién hanhdo lién uc 7 ca, nbi ca 23 gb 40 phit. @ so dit liéu duoc st dung
trong tinh toan nay, ngoairdiéu aia tam GPS Lang (LANG) (Ng6 % Liém, va nnk.,
2008), Bich Long \ (BLV1), Song T Tay (STT1), Cénbao (CDAL), Hé (HUES),
Pdng Héi (DOHO), Hb Chi Minh (HOCM), ching téits dung di liéu do lién uc cia 6
tram IGS (COCO, NTUS, PIMO, BAKO, KUNM, WUHN) lamdam tham chiu. Céac d
lisu cia © chic GPS Qdc t# phuc wu diadong luc (IGS) nhr lich v tinh chinh xac, mé
hinh ing dién ly, cac ép hiéu chinh gita P1-C1, P1-P2bi véi vé tinh va may thu, todo
ciing nhr van t6c chuyn dich aia cac tam IGS trong B quy chéu toan éu 1GS05da
dugc sr dung trong tinh toan. Khmg cach gn nhit giita hai tam la 223 km (Lang - &h
Long Wi).

St dung ke toa d6 toan @u IGS05, i toc do da biét caa cac tam 1GS: COCO,
NTUS, PIMO, BAKO, KUNM va WUHN, chidng ta cd &htinh duoc chuyén dich tuyét
dbi cua cac tam do. Cac Kt qua tinh theo cac pgim mém khac nhau véuwgc 4 nhém tinh
toandoc 1ap duoc thé hién ¢ bang 1. \6i tinh toan trén BERNESE 4.2 aghiét cac gia tr
chuyén dich ti cacdiém IGS coi nlr da biét, sai $ coi nhr bing khéng. N6i cach khéac
trong qué trinh tinh toan cdoém IGS coi nir ¢6 dinh Wi toc d6 da biét. Cac chugn dich
thang dung ti cacdiém coi nhr bing khéng. Sai&ss don hét cho caaliém cn tinh nhr
BLV1, LANG, STT1, v. v..

Céc tinh toan trén GAMIT va trén BERNESE 5@ ¥ién Dia cHit (VDC) va Vin
Dja cHit va Hat nhan New Zeland (GNSiEu dan sai & cho & céc tram IGS va cécan
do tai Viét Nam. Noi cach khaaitcacdiém do IGS khép ndi véi cac tam do Viét Nam
theo “Constraint” ct khéng phi khép & dinh (Fixed) (ng 1). Mbi diém do duoc lan
luot trinh bay Kt qua tinh theo pan mém BERNESE 4.2, GAMIT, BERNESE 5.0 do
Vién Dia cHit va Hat nhan New Zealand tfc hién (GNS), BERNESE 5.0 do ¥ Dia
chat-Vién Khoa toc va Cong ngh Viét Nam thrc hién (VDC). Két qua nay co saidch
nhe véi két qua so bo trudc day, co B sung them&liéu cia cac tam Pdng Hsi, Hué va
Ho6 Chi Minh (Phan Tang Trinh va nnk., 2009).
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Alemy/mam

Hinh 1: So d6 toc do chuyén dich tuyét ddi trong IGS05 aa cac tam GPS trén Bin
bong, theo ot do cac @m 2007 - 2008 - 2009

. CHUYEN DICH KI EN TAO HIEN PAI TRONG KH Ol SUNDA

Nghién ¢u vé khu wec Nam vabéng Nam Chau Adé an GEODYSSEA
(Geodynamics of South and South - Earth Asia) thdug 3 chu ¥ do 1994, 1996 va
1998da xéacdinh duoc thc d6 va hrong chugn dich tuyét déi caa w Trai dat trong khu
vuc nay i sai $ 4 - 7 mm theo ckil ngang va 10 mm theo theo &hitieng (Michel va
nnk., 2001). Tp tuc chrong trinh GEODYSSEA 14 atong trinh typ tac gira Chau Au
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va ASEAN “Southeast Asia: Mastering Environmentas@arch with Geodetic Space
Techniques” (SEAMERGES)d4i sy tham gia éa cac méc Chau Au i Nhat, Indonesia,
Malaysia, Thai Lan & hon 100diém do, sr mé rong plam vi nghién ¢u. Trung Qéc da
thiét 1ap mang hréi quan téic chuyén dich w trai dat tir 1997 trong chiong trinh “Crustal
Movement Observation Network of China” (CMONOGQ)i 27 tram do lién uc va 1100
diém do khéng lién @c. Cacdot do 1999, 2001 va 2004 choathbién dang trén cao
nguy@n Tay Ing, cac ria @a nd,dsi Hymalaya va Altyn Taghid Hp thu 90% chugn
dich trong déi gitta mang An Uc va nang Chau A (Zhang va nnk, 2004; Niu va nnk,
2005; Shen va nnk, 2005; Gan va nnk, 20@¥)ia bong a@ia cao nguyén Tayahg,
chuyén dich & phiabéng \é ria Tay @a Ta Xuyén trong khio bic Van Nam, chusn
dich v Péng Nam trong khiv Nam Van Nam chun dich chugn thanh NanBong
Nam. Tai mang Nam Trung Hoa,6t d6 chuyén dich v phiabéng trong khang 6-
10mm/rim (Zhang va nnk, 2004). in dong dat xay ra¢ Ta Xuy@n ngay 12 thang 5im
2008 \6i magnitude 7.9 la& qua hap thu caa chuyn dich & phiabéng qua ranh gi
dat gay clom nghich ¢ ria Tay Tr Xuyén.

Bang 1: Két qua xir Iy sd liéu GPS chu % 2007-2009

T| Tén |Phin mém xir | Téc dp chuyén dich| Téc dé chuyén Téc dd chuyén dich
T| tram ly vé phia Bic dich vé phiaPéng| thing ding (tham
GPS khio)
Giatri | said | Giatri | sai$ Giatri sai 9
(mm/nam) | (mm/nam) | (mm/nam) | (mm/nam) | (mm/nam) (mm/nam)
BERNESE 4.2 -15.54 0.15 30.37 0.17 0.00 0.02
GAMMIT -14.76 1.58 29.36 1.63 -0.17 1.95
BERNESE 5.0
1| BLV1 -14.70 0.20 27.40 0.30 -0.40 0.90
(GNS)
BERNESE 5.0
-13.70 0.30 29.50 0.40 11.30 1.30
(VDC)
BERNESE 4.2 -13.09 0.16 41.18 0.19 -0.01 0.02
GAMMIT -12.43 1.58 39.47 1.63 -15.03 2.24
BERNESE 5.0
2| LANG -12.50 0.20 38.00 0.20 -22.70 0.70
(GNS)
BERNESE 5.0
-12.40 0.30 40.20 0.40 -16.40 1.40
(VDC)
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BERNESE 4.2 -7.68 | 017 | 2821 0.20 -0.01 0.03
GAMMIT | -10.26 | 1.60 | 26.79| 1.68 -2.19 2.45
3| DOHO
BERNESE 5.0
910 | 030 | 24.60| 0.40 -15.20 1.50
(GNS)
BERNESE 4.2 -21.82 | 0.17 | 29.88] 0.21 0.00 0.02
GAMMIT | 2043 | 1.63 | 30.06| 1.72 7.30 2.80
4| HUES
BERNESE 5.4
19.80 | 020 | 29.70| 0.30 10.10 0.90
(GNS)
BERNESE 4.2 -11.63 | 0.15 | 23.46| 0.19 0.00 0.02
GAMMIT | -10.11 | 1.65 | 22555| 1.76 -0.95 3.37
BERNESE 5.0
5| STT1 10.30 | 0.30 | 21.60| 0.30 -7.60 1.30
(GNS)
BERNESE 5.4
11.60 | 0.30 | 23.10|  0.40 6.30 1.40
(VDC)
BERNESE 4.2 -12.38 | 0.15 | 22.15| 0.18 0.00 0.02
GAMMIT | -10.76 | 1.63 | 20.85| 1.70 -6.06 2.46
BERNESE 5.0
6| CDA1 740 | 020 | 2040| 0.30 -9.70 1.00
(GNS)
BERNESE 5.0
980 | 030 | 21.30| 0.40 -7.20 1.50
(VDC)
BERNESE 4.2 -11.24 | 0.17 | 22.83] 0.21 -0.01 0.03
GAMMIT | -13.46 | 1.65 | 21.50| 1.76 -4.64 3.07
BERNESE 5.0
7| HOCM 11150 | 020 | 21.70| 0.30 -3.10 1.00
(GNS)
BERNESE 5.0
1320 | 0.30 | 20.90| 0.50 -1.20 1.50
(VDC)

Pang chu y la & qua cia cac nha fic dia aia cac mdc Chau A, Théi Binh Bong,
“Permanent Committee for GIS Infrastructure for sAsand the Pacific’ (PCGIAP)
(Dawson va nnk, 2004). ¢ tac 11 woc trongdd c6 Uc, Newzeland, Han @, Lao,
Thai Lan, V&t Nam,... va ¢ quan tic dia Quic # IGS da tién hanhdo tai 433 diém tir
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1997, 1998, 1999, 2000, 2001, 2002. Phig Mam tham giato 4 diém tai Dién Bién, Do
Son, ba Nang va Ming Tau.

So Wi két qua do caa Trung Qébc va cac ndc Chau A va Théai Binh @ng, Kt
qua do lap aia 3 ky do trong khang thyi gian 2007 - 2009i@ ching t6i latong dbi
ngin, tuy nhién i sai $ nho nén gia tr chuyén dich tuyét déi hoan toan coé y nga.
Chuang tada c6 tie rat ra ndt sb nhan xét \& dic diém bién dang aia Bién Bong Viét
Nam:

- Tiép tuc v6i xu thé chuyén dich & phiabdng -Béng Namda quan sat #y trén
dat lién caa Viet Nam, chdng ta quan satithtoan 1 cac tam do GPSdéu chuyn dich
vé phiabdng - bong Nam. Kt qua trén ding phu lop véi quan sats dao Hai Nam,
Quang Tay, Qung Péng ding nhr toan riabéng Nam Trung Qéc. Piéu nay cho thy
bién dang trén Bén Bong Viét Nam chu ar chi phbi cha yéu cia dung do gitta mang An
Uc va ming Au A.

- Sr suy gim téc d6 chuyén dich theo lréng tr Tay sangbéng aia cac tam do
GPS phia Bc (Lang, Bich Long M, Hai Nam) cho tly hién nay \inh Bic bd bi bién
dang nén va ciu xiét ép theo phong & V¥ tuyén haic léch mdt chat \& phiabéng bong
Nam. Twong hrc nay khong thin loi cho k¢ thdng dut gy dang hat dong tach dan
phuong & kinh tugn va ding khéng than loi cho caadit gay trrot bang phrong Tay Bic
— Poéng Nam. Céac dong chinh va gia trchinh @a tuc ang sut - bién dang € duoc
chang téi chinh xac ho# cac chu k do sau. Theo tinh toarw $06 caa chang téi, ¢ do
bién dang nén tinhit tram Lang 6i tram Bach Long M dat gia ti xdp xi 10® /nam (~10
nano bén dang/ram).

- Phia Bic Bién béngdangdong ki theo phrong Tay Tay Bc - bongbéng Nam
véi toc d6 ¢ 77 mm/im. Hueéng aia véc b chuyén dich i LAng, Bach Long M, Hai
Nam, Hoang Sadu nhr ngroc voi huéng véc & chuyén dich & PIMO, phin anh lréng
chuyén dich aia ming Bic Bién Bdng éim dudi Philippine ti triing Malina & phiabong
Pong Nam. § dong hi cua bién déng e theodsi cubn chim Manila codc do khong
déu nhau phia Bc dao Luzon 6c d6 chuyén dich & phia Tay Ec & bn nhit sau gim
nhanh ¢ phaibéng Nam.biéu d6 ching © hoat dong aia dsi cuén chim Manila, ranh
giéi phiabéng Bic caa khsi Sunda kha pirc tap. Pay 1a king ching néi 1&n tinh phan
doan aiadési cudn chim Manila.

- Cac tam do GPS phia Nam (SongrTTay, Cénbao) c6 hréng chugn dich \é
phiabdng Nam cho thy ché d6 dia dong luc & phia Nam Bin Bongda thayddi so Wwi
phan phia Bic Bién Bong, tc do chuyén dich ngang nb hon ¢ phia Bic. Bién Bong ¢
phan phia Nam khéngitiong hi. Téc do bién dang ntd hon phia Bic Bién Bong.
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Hinh 2: So d6 tong hyp cac vecd van thc chuyén dong kién tao hién dai theo Kt qua do
cta chrong trinh GEODYSSEA, along trinh PCGIAP, alrong trinh SEAMERGES,
chuong trinh CMONOC, Beavan va nnk., 2004, Bock va np803, Chamote-Rooke,
1999, Dawson va nnk., 2004, Gan va nnk., 2007,&alga nnk., 2007, Iwakuni va nnk.,
2004, Michel va nnk, 2001, Shen va nnk, 2005, Simdosnk., 2007, Socquet va nnk, 2006,
Rangin va nnk., 1999. Zhang va nnk, 2004 étgka do GPS éa tip thé tac gi bai bao nay

- So sanh céac vectchuyén dich ¢ Thai Lan, Ming Tau, Malaysia va Palawan, thi
vect chuyén dich & Conbao va Song & Tay cé nk hon va hoi 1éch v phiabdng Nam.
Nhin chung, viing Nam va Tay NaméBibong Hiu nhr khéng b bién dang lon. Véi két
qua do tai ConPao, Ho Chi Minh va Song T Tay, di sanh i két qua do ¢ Palawan
trong caaié &n GEODYSSEA va PCGIAP thi khondiyhsy xiét ép xy rad Bic Borneo.
Két qua nay trai ngoc véi két qua caa (Simons, 2007). Khidcdinh khdi Sunda, Simons
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da tinh chugn dich fai mot sb tram do Bic Borneo c6 tiong quay ¢ Tay Bic haic Tay
Tay Bic, tir 46 tac gi gia dinh ring c6 ndt phan ranh géi cua khi Sundadi qua ria phia
Bic cia Borneo. Theo chiing tdi ranhbgtua khi Sunda dch v phia Nam ¢a Borneo
vi thuc € c6 sr thay doi rat [on vé toc do chuyén dich &i day, kn hon rit nhiéu so \bi
thaydoi tbc do ¢ ria Bic Borneo wi khéi Sunda.

- So sanh céac vaecthuyén dich asi DOHO, CDA1, STT1 thi c6 ththdy bién dang
rat nho, diéu d6 ching & néu dat gay 110dang hat dong thi tc d6 chuyén dich fét nho.
Chung tdi § chinh xac ho&t do toi da aiadai dat gay nay trong nimg dot do tiép theo.

- Bién dang gita cac mng va trong ring ¢ Pong Nam Aduoc thé hién nhr trén
hinh 2. Tr phan tich c d6 tens bién dang, c6 ti¢ xac dinh duoc ving cé éc d6 bién
dang it nho dudi 7 nano bén dang/ram, thé hién ving khong &n dang bén trong kéi
Sunda. Ranh @i dugc chinh xac hoa va ténittnhe sau: \é phia Tay, ki Sundaduoc
bao Wi dat gay twrot bang phii, xacdinh rd rang kréng aia tenso kin dang. N6 kéo dai
tir Myanmar &i Sumatra dc theodat gdy Sagaing, éithdng pull-apart Andaman. d/phia
Nam Java, kéi bi gisi han bsi mang nréc sau Java. Tuy nhién vong cudip Java ciu
bién dang rt 16n va din lién voi dong dat, gan day wra »ay ra tén dong dit Yogakarta
nam 2006. Nu nhr dut gdydang hat dong do duoc khing dinh thi ch phan Tay @ia Java
la thude vé Sunda vatut gay ot bang, hréng v Bong Bic duoc coi la @a Sunda (hic
thém Sunda). Tc d6 bién dang cao gira Borneo va Sulawesbvmat 46 GPS #ét cao, theo
chang téi ranh @i mang Sunda &di quadudng phan &t gira Borneo va Sulawesi. 8i
dang tiép tuc t6i ria Bong gira Vi tuyén 1PN va 5N, Bic Sulawesidsi Philipin. Riaddng
cia Sunda la 3 mangdsi sau vong cundao Philipin Cotabato, Negros vaifrg Manilla.
Vé phia Bic, ranh ghi cia Sunda khoé c6 éhxac dinh nhy phan tich éc d6 bién dang:
Bién Béng Hu nhr khdng bén dang va kidi Nam Trung Hoa l&n dang ft yéu. Mic du
trong ktoi Nam Trung Hoa, khdng céad hiéu bién dang nhing n6 cé ranh @i vé phia
Tay ladat gdy Longmenshan véirt gay Xiaojiang. B¢ theoddi dat gay nay, la ot doi
bién dang manh gay ra datung d6 giira ming An Uc va mang Au A. chuyn dich tr Tay
Tang theo chiu kim ddng h, quanhbéng Hymalaya. Bin dang nay né rong sang
Malaysia va th hién ¢ bic Thai Lan i tAch gidanbong — Tay. Bc do bién dang ting cao
& Tay Bic Thai Lan kiing dinh ranh ghi phia Bic cia Sunda #im gin Myanmar. \& phia
Pong Bic, ptin Tay Nam aa déi dut gdy Séng Kng (Leloup va nnk, 1995), & dang
teong thich Wi chuyén dich tnrot bing phii. Tuy nhién éc do bién dang qua ranh gi
mang nay ft nho trong giaidoan hién tai. Tai diém nay, ch sir dung phan tich i dang
tir mang legi 16N rat khé cé the két luan khdi Nam Trung Hoa va Sunda cé khac nhéu v
chuyén dich hay khéng (Simons, 2007).
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- Chuyén dich aia khdi Sunda cho thy kha phu ip véi md hinh chugn dich khbi,
xay ra chi yéu doc doi dut gay, throng @i la md hinh thic trot (Extrusion) (Tapponnier
va nnk, 1982) bin 1a md cly nhét va bén dang lién uc (England va Houseman, 1986).

Trong bai vét nay, ching tdi alm tinh tc d6 xoay dia Bién Bong do khang thyi
giando qua ngn, tuy nhién cé thtong hyp toc 46 xoay @a Bién Bong ndi rieng va kbi
Sunda néi chung theo céac taé ghac nhaugduogc trinh bays bang 2.

Bang 2 : Cac vector xoay tuy ddi va trong dbi cua Bién Bong, Au A, Nam Trung Hoa

theo cac tac gikhac nhau (it ké trong lng)

So Cac tham $ vé xoay Sai 6
P " ~ | tram
Tac ga H¢ toa d9 tinh La’\tl, LOE’ w_/trigu nam | smaj/lat | smin/lon | Azimuth | X2
toan | - -
Vec to xoay tuyét doi
Khéi Sunda
Wilson et al. [1998] ITRF94 12 31.8| -46 |0.28 - - - -
Simons et al. [1999] ITRF96 12 51 -113 |0.23 - - - -
Michel et al. [2000]b ITRF97 15 | 59.7|-102.7|0.34 +0.01 2.9 3.9 NA -
Michel et al. [2001] ITRF97 10 | 56.0|-102.7|0.339 + 0.007| - - - -
Simons et al. [2007] ITRFOO 28 | 49.0| -94.2|0.336£0.007 1.9 0.3 111 1.03
Sella et al. [2002] ITRF97 2 38.9| -86.9 |0.393+0.062] 10.2 0.8 110 0.24
Kreemer et al. [2003] NNR 9 47.3| -90.2 |0.392 +0.008 1.9 0.5 109 3.11
Bock et al. [2003]b ITRFOO 16 49.8| -95.9 |0.320+£0.010 3.5 1.0 121 1.20
Prawiro et al. [2004] ITRFOO 2 32.6| -86.8 |0.462+0.064 7.0 0.8 113 4.00
Khéi Duwong Tir (Nam Trung Hoa)
Shen et al. [2004]c ITRFOO 81 61.2 -115.60.322+0.002 1.4 0.1 134 1.04
Australian Plate
Altamimi et al. [2002]| ITRFOO 4 32.3| 394 |0.614+0.006 0.7 0.8 NA -
Beavan et al. [2002] ITRFOO 11 |32.8| 375 |0.621+0.004 0.4 0.1 161 1.08
Fernandes et al. [2008] ITRFOO 11 32.4| 38.8 |0.621 +0.005 15 0.5 151 -
Wallace et al. [2004] ITRFOO 11 32.0| 39.1 |0.621+0.003 0.6 0.3 163 -
Wallace et al. [2004] ITRFOO 6 32.9| 38.1 |0.621+0.004 0.9 0.3 151 1.01
Xoay twong doi
Sunda /Au A
Simons et al. [2007] Calais et a8/15d| 36.2| -70.0| 0.101+0.010 5.8 2.2 78 1.04
[2003]
Sunda/Uc
Simons et al. [2007] Simons ¢t 28/6d | -6.9| -128.2 0.694 £0.009 1.2 0.5 14 1.03
al. [2007]
Sunda/Dwong T
Simons et al. [2007] Shen et 4128/81d|-17.1| 57.2 | 0.099 +0.015 2.9 1.7 153 1.03
[2004]
IV.KET LUAN

Mic du moi chi qua 3 K do nam 2007 - 2008 - 2009, fthg nét © ban vé& chuyén
dich kién tao hién dai trén Bién Pdngda duoc xacdinh wi téc do dongé phia Bic Bién
Poéng trong khang 80 mm/éim. Haat dong xiét ép theo phong & ¥ tuyén ¢ khu wrc Bic
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Bién BAng € can tré chuyén dich aia cacdat gay thdn cé phrong & kinh tugn vadat
gay turot bang phrong Tay Bic- Pong Nam. Vai trd ¢a dung do gitta ming An Uc dbi
véi mang Au A déng vai tro ch dao ddi véi bién dang aia Bién Bong. Hrong chuygn
dich thayddi tir chuyén dich theo réng Pong Bdng Namo phin phia Bic Bién Bong
chuyén sang kxong Bdng Namé phan phia Nam Bin Béng. Bén dang xiét ép gam &
phan phia Nam Bin Béng.bBdi cubn chim Bic Borneo khdng con hbdong. Vung Nam
va Tay Nam dc d6 bién dang kha nld, diéu nay cang king dinh nguy o dong dat séng
than 16n nhit trén BEn Bong ladut gayang Wi triing Manilla - Philippin. Bu hiéu haat
dong aiadut gy ria Tay Bin Bong khéng rd rang,éu co thi 6c 6 chuyén dich it nho.
Bai viét nay l1a Kt qua cua dé tai trong diém cip nha mdc, nhém wu bd sung
KC09.11BS/06-10 vadhtro caadé tai nghién ¢u oo ban ma $: 105.06.36.09.
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VELOCITY OF ACTUAL TECTONIC MOVEMENT IN EAST VIETNA M SEA

AND SURROUNDING FROM GPS MEASUREMENT 2007 - 2009

PHAN TRONG TRINH, NGO VAN LIEM, TRAN DINH TO, VY QU OC HAI,

NGUYEN VAN HUONG, HOANG QUANG VINH, BUI VAN THOM, N GUYEN QUANG XUYEN,

30

NGUYEN VIET THUAN, BUI THI THAO, LE HUY MINH, JOHN  BEAVAN

Summary: This paper presents new result of present dayméctmovement on the
East Vietham Sea and synthetics of GPS measurenfiemts various authors in period from
1994 - 2009. In particular, the data from projedt GEODYSSEA, China, service of Asia-
Pacific and the data from GPS campain 2007 -2009hef project KC09.11/06-10. GPS
stations Lang (LANG), Bach Long Vi (BLV1), SongThy (STT1), Con Dao (CDAl) are
associated with IGS stations of the Internationd&S5service like COCO, BAKO, NTUS,
PIMO, KUNM and WUHN. We determine finally absoldisplacements and velocities of
these GPS stations in the IGS05. The result indicéttat LANG moves eastward with slip
rate of ~39 mm/yr, southward with slip rate of +h&/yr. The rate of BLV1 is ~29 mm/yr for
the eastern component and ~14 mm/yr for southempooent. STT1 moves eastwards with
the rate of ~22,5mm/yr and southwards of 10,5 mn@ixA1 move to the east with the rate of
~21mm/yr and to the south with the rate of 10 mnid@HO move to the east with the rate of
~26,8 mm/yr and to the south with the rate of ~¥ynnMUES move to the east with the rate
of ~30 mm/yr and to the south with the rate of a#t@/yr. HOCM move to the east with the
rate of ~21,5 mm/yr and to the south with the mite-12 mm/yr. Calculate errors for both
direction vary in 0,5-0,6 mmly.
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