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1. Mé dau

but gay Lai Chau - Dién Bién dugc xem la mot
dut gay 16n cung chp vé6i dut gdy Song Héng trong
so do kién tao Viét Nam. Trong Kainozoi n6 dugc
khing dinh 14 hoat dong va c6 tinh sinh chin
cao trong khu vuc Tay Bic Viét Nam. Ngay
19/02/2001 mot tran dong dét manh c6 d0 16n 5,3
d6 Richte da xay ra cach thanh phd Pién Bién
khoang 15km vé phia tay. Trong d6i dut giy nay
biéu hién thoat khi kha manh, dic trung boi di
thuong Rn dao dong tir 25.000 dén 28.000 Bg/m’
[6]. Pac biét trong Mezozoi va Kainozoi, hoat
dong cua dut giy con dé lai nhimg déu 4n kha
manh mé; trén binh dd kién truc hién dai mat truot
cua dut gy duogc xac dinh la déc dang (75-80°)
cdm vé phia tay [1, 5, 7].

Xac dinh Chuyén dong hién dai doc theo doi
dut gdy Lai Chau - Dién Bién str dung $6 liéu do
lap GPS nam 2002 - 2004 da dugc thyc hién trudc
day [4, 10]. Cac két qua nay budc dau di thé hién
tinh chat chuyén dich trai cua dut giy, nhung chua
danh gia duge chuyén dich trai tach gidn (tic 13, ¢6
lién quan dén yéu t6 thuan) va téc do chuyén dich
trai & phan phia nam 16n hon & phan phia bic cua
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dé6i dut gay hoat dong trong tan kién tao Kainozoi
muon [1, 5, 7, 8, 11, 12]. Viéc theo ddi hoat dong
hién dai ciia mot doi dat giy bang cong nghé GPS
doi hdéi mot qua trinh quan sat, nghién ctiu lau dai.
Khi ¢6 nhiéu ca do, khoang thoi gian do dai thi cac
danh gia vé chuyén dong hién dai dut gay sé chinh
xac va tin cay hon. Viéc st dung chudi sb liéu do
GPS lap lai trong khoang thoi gian dai hon (tur
2002 dén 2010) va sir dung phin mém Bernese 5.0
dé xtr 1y chudi s6 lidu nay, da cung cép nhing két
qua méi chinh x4c hon so véi cac két qua danh gia
dua ra trude day.

2. Mang luéi do GPS va cic ca do

Mang luéi do GPS duoc thiét lap & hai canh
cua ddi dut gay Lai Chau - Dién Bién tir nam 2002
vo1 cac tram: DONI1, HAMI1, NGAIl, LEMI,
TATI1, TAU2 duogc khao sat k§ va thiét 1ap dam
bao tiéu chuin cia diém do GPS, giam muc t6i da
chc sai s6 gdy ra do da duong truyén (multi-paths),
do can khuét d6i voi angten may thu... cac tram
déu duogc dat trén da gbe [4, 10]. Céc ca do tai cac
tram do TAT1, TAU2 chi thuc hién ttr nam 2003
dén nam 2004, nén chung sé khong tiép tuc duoc
st dung trong phan tich nay do khoang thoi gian
quan sat ngin. Do do, trong bai bao nay sir dung s6



liéu do GPS lap lai trong khoang thoi gian tir 2002
dén 2010 duoc thuc hién tai 4 tram DON1, HAM1,
NGAIl, va LEM1 béng may Trimble 4000 SSi loai
hai tin s6 cung dngten Compact L1/L2 va may
Trimble 5700 cung &ngten Zephyr Geodetic.
Khoang cach gin nhat gitra cdc tram nay 1a 27km
va khoang céach xa nhét gitra chiing 1a 61km. Mang
lu6i do GPS phan bd phu hop & hai canh cia dé6i
dut gdy Lai Chau - Dién Bién dap ung dugc yeu
cau nghién ctru danh gia chuyén dong tuong dbi
gitra hai canh cda dut giy nay.

- Tram do DONI tai ban Nam Don, xa Nam
Hang, huyén Muong T¢ tinh Lai Chau, ngay canh
tinh 1 tur thi xa Lai Chau di vé huéng Muong Te,
cach Lai Chau 26km.

- Tram do LEM1 tai ban Nam Chim, xa Hubi
Leng, huyen Ma Thi H), tinh Lai Chau. Tram do
nam gan tinh 16 tr Na Pheo di Si Pha Phin va cach
Na Pheo khoang 20km.

- Tram do NGA1 dat tai ban Tha Giang Chai,
xa Ta Ngao, huyén Sin HO, tinh Lai Chau, trén mot
dai da voi ngay trén mat dinh deéo Sin HO.

- Tram do HAM1 duoc bd tri gﬁn QL6 tai ban
Muodng Anh, xa Pa Ham, huyén Muong Lay, tinh
Lai Chéu, cach thi xa Lai Chau khoang 26km.

Mot quy trinh do GPS cho d¢i dut gay Lai
Chau - Pién Bién da duoc soan ra va théng nhét
thuc hién do dac tai cac tram nhu: dinh tam chinh
xac angten, huéng dngten vé hudng béc st dung la
ban, do dd cao angten, kiém tra hoat dong cua may,
ghi nhét ky do, ... Thiét bi dugc str dung cho céc ca
do cua cac dot do nhu sau:

- Cac dot do nam 2002, 2003 va 2004 duoc
thuc hién 4 ca do 24 gio lién tuc déng thoti tai ca 4
tram bang may Trimble 4000 SSi loai hai tin s&
cung angten Compact L1/L2 ¢6 vanh chéng phan
xa, khodng thoi gian gilia cac lan ghi tin hiéu la
30 gidy.

- Bot do nam 2009 thuc hién tai cac tram
NGAl, HAMI biang may Trimble 5700 cung
angten Zephyr Geodetic, khoang thoi gian gitra cac
lan ghi tin hi¢u 1a 15 gidy; tai tram do LEM1 su
dung may Trimble 4000 SSi loai hai tdn s cing
angten Compact L1/L2, khoang thoi gian gitta cac
lan ghi tin hiéu 13 30 gidy. Do nhdm 13n vi tri cua
tram do DONI v6i tram do DON2 (tram do du

phong), nén trong dot do nay tai tram do DONI1 da
khoéng dugc thuc hién.

- Pot do nam 2010 thuc hién cac ca do tai cac
diém LEM1 bang may Trimble 4000 SSi loai hai
tn sb cung angten Compact L1/L2, khoang thoi
gian gitra cac lin ghi tin hidu 1a 15 gidy; tai
cac diém HAMI, NGAI, va DONI sir dung
may Trimble 5700 cung angten Zephyr Geodetic,
khoang thoi gian giita cic 1an ghi tin hiéu la
15 gidy (bdng 1).

Bang 1. Théng ké cac dot do va sé ca do GPS

Sé ca do 24 gi& ctia mbi dot do

Tén tram
2/2002 2/2003 2/2004 9/2009 4/2010
DON1 4 4 4 0 4
LEM1 4 4 4 3 3
NGA1 4 4 4 3 3
HAM1 4 4 4 5 3

3. Xir Iy sb liéu GPS

Tép hop chudi s liéu do GPS Iap lai nay dugc
xir Iy bang phian mém chuyén dung Bernese 5.0 [3]
duoc phat trién boi Vién Thién Van, thuoc Trudong
dai hoc téng hop Bern, Thuy Sy v6i muc dich ban
déu xir 1y sb liéu do GPS cuia cac tram thu lién tuc
cia IGS tai chdu Au, sau phat trién thanh phin
mém da chire nang hién dai va dat d¢ chinh xéc
cao, st dung cho cac vién nghién ctru khoa hoc va
cac co s0 do dac dam nhan cac cong viéc doi hoi
d6 chinh xé4c cao.

Bernese 5.0 dugc tich hop mo hinh quy dao vé
tinh chinh x4c, linh hoat c6 tinh toan hé sé ap sudt
birc xa mat troi 1én cac v¢ tinh 1am anh hudng dén
vi tri cling nhu quy dao cua vé tinh. Ngoai ra,
chuyén dong quay cua Trai Dét, truong thé trong
lyc cta Trai Dat, md hinh thiy triéu anh huong dén
truong trong lyc cling dugc xem xét tinh toan. Hon
nira, chuong trinh con danh gia anh huong cua tang
khi quyén ddi voi tin hidu dién tir truyén giita vé
tinh va may thu, trong d6, da hoan thién mo hinh
dién ly cho phép ngudi st dung cod thé chon mo
hinh tang dién ly khu vue, hoac mod hinh dién ly
toan cdu va co thé su dung tan sb L3 t& hop tuyén
tinh ting dién ly tu do dé loai bo anh hudng cua
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tang dién ly, boi 18 néu mot md hinh dién ly don
gian dugc chon, tirc 14 mo hinh "cung" ddi véi dién
tir trung binh ngiy va dém trong khi quyén thi
khong phan 4nh ding diéu kién cua dién ly. Sy anh
huong cua tang d6i lwu ddi véi tin hidu dién tir 1a
rd rang, do d6 chuong trinh da xay dung cdc mod
hinh d6i luu (khé va ué6t) gdy ra sy tré ctia tin hiéu,
céc lya chon trong xur 1y s6 lidu do GPS duoc dua
ra, nhung c¢6 han ché 1 khong c6 kha ning sir dung
s6 liéu thoi tiét bé mit do dugc.

Ngoai s6 liéu ciia cac tram GPS dia phuong 1a
DONI, HAMI, NGAI1, va LEMI, sé liéu do lién
tuc cta cac tram IGS (KUNM, LHAZ, PIMO,
SHAO, TWTF, WUHN) ciia T6 chirc dich vu GPS
qudc té (Internatlonal GNSS Service) ciling duoc su
dung dé xtr ly dong thoi. Py 1a cac tram trong sb
khoang 95 tram chudn IGS duoc st dung nhu Ia
tham chiéu trong h¢ toa do quéc t& ITRF2000. Muc
tidu cubi cung cua xir 1y nay 1a x4c dinh toa do cac
diém do cung voi cac sai s6 toa do twong tng voi
chét luong tdt nhit co thé va van tdc dich chuyén
ngang tai cac tram do, dé tir d6 tinh toan cac gia tri
van toc twong ddi tai vi tri cac tram DON1, HAMI,
NGALI, LEMI, khi ¢b dinh mét trong chung.

Két qua xir 1y s6 liu GPS néi trén bang phan
mém Bernese 5.0 1a tdc do chuyén dich ngang
tuyét d6i trong hé quy chiéu ITRF2000 cia cic
tram do thudc ludi GPS Lai Chau - PBién Bién nhu
sau: Cac tram dang dich chuyén vé phia dong dong
nam véi téc do 34,79mm/nam tai tram DONI;
34,71mm/nam tai tram LEM1; 34,40 mm/nam tai
tram NGA1; 34,41mm/nam tai tram HAMI va sai
s6 van toc tinh toan theo phan mém thong béo lo
dat c& 0,3mm/nam.

Pé tinh toan van tdc dich chuyén ngang twong
dbi giita hai canh dut giy Lai Chau - Dién Bién, ta
¢ dinh tram do NGAL1 va tinh toan vén tdc dich
chuyén ngang cua cac tram con lai, két qua nhan
duoc cu thé:

- Tram do DON1: 0,6mm/nam
- Tram do HAM1: 0,7mm/nam
- Tram do LEM1: 2,3mm/nam

Vi sai s6 1o dat trung binh 0,4mm/nam. Vécto
chuyén dich twong doi tai cac tram dugc bicu dién
trén hinh I:
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Hinh 1. Vécto van téc dich chuyén ngang twong dbi
gitra hai canh dit gay Lai Chau - bién Bién tai cac
tram do GPS dia phwong DON1, LEM1, HAM1 so v&i
tram NGA1 dwoc ¢b dinh. Cac mii t&n manh nhon hon
tai cac tram do biéu dién cac thanh phan dich chuyén
song song va vudng goc so voi dut gay

4. Thao luan

Theo két qua nghién ctru cua dé tai KC.08.10
nam 2001-2005 "Phan ving du bao chi tiét dong
dat & vung Tay Béc", trong giai doan B¢ T, dut
gdy Lai Chau - Dién Bién hoat ddng kha manh mé
v6i co ché thuan-truot bang trai & phan phia béic va
chuyén dan sang truot bﬁng trai-thuan & phan phia
nam [7, 9]. Tuong tu, theo két qua tinh toan thé
hién trén hinh 1, yéu td truot trai troi hon & phan
phia nam cta duat gdy Lai Chau - DPién Bién 1o
rang dugc nhén ra khi so sdnh tde do dich truot
gitta hai tram do DON1 (0,6mm/ndm) va LEM1
(2,3mm/nam). Bén canh do, yéu t6 tach giin ngang
(c6 lién quan dén hop phan thuin) xudt hién tai
tram do HAMI. Tai day c6 thé bi tdc dong cua doi
dat gdy Son La mét dut gay 16n hoat dong hudng
tay béc - dong nam dich truot theo co ché truot
béng phai vai tbe d6 ¢6 kha nang 1,6mm/nam [2].



Viée tbe do dich truot trai & phan phia nam 16n
hon phia bic cua dut gdy Lai Chau - Dién Bién va
viéc phan phia nam tiép giap voi nhiéu dut gay 1on
hoat dong hon phﬁn phia béc, 6 thé din dén hoat
dong dong dat & déy tich cyc hon & phin phia bic.

Tbe dd dich truot trdi trong giai doan D¢ tr
duoc danh gia béng phuong phép dia mao & phin
phia bic dut gay Lai Chau - Pi¢n Bién dat 1-1,25
mm/ndm (khu vgc Chan Nua - thi xa Lai Chau)
[7], & phan phia nam ¢& 2,5-3,0mm/nam (khu vuc
Na Pheo - Nam Ty) [12]. O day, theo két qua danh
gia béng phuong phap GPS tram LEM1 ¢ khu vuc
Na Pheo ¢6 téc dd dich trugt cd 2,3mm/nam phu
hop véi két qua phan tich dia mao & trén.

Téc do tach gian ngang (c6 lién quan yéu tb
thudn) ctua dut gdy Lai Chau - Dién Bién dugc xéc
dinh thong qua bién dd tach gidn cua céc triing
Dé T phat trién doc dut giy dat ¢ 1-2mm/nim
[1, 7]. Trong khi d6 tai tram HAMI cé tde do tach
gidn (thanh phan vudng goc véi dit giy) 1on nhét
trong 4 tram quan sat duoc ¢ 1mm/nam.

5. Két luén

Nghién ctru danh gid dinh lwong dich chuyén
kién tao dut gdy st dung cong nghé GPS la phuong
phap hién dai, bd tro cho céac phuong phap nghlen
ctru dia chit kién tao khac. Su phu hop glua hai két
luan dia chat kién tao va tric dia GPS vé dut gay
Lai Chau - Pi¢n Bién la: (i) hoat dong theo co ché
truot trai tdch gian (co lién quan yéu t6 thuén); va
(ii) tbc do dich truot trai & phan phia nam 16n hon
& phan phia béc cua déi dut giy nay. Két luan nay
phi hop v6i biéu hién hoat dong dong dit tich cyc
hon & doan gﬁn Lao (phin phia nam) cua d6i dat
gdy Lai Chau - Dién Bién.

Danh gia chuyén dong hién dai d6i dut gay Lai
Chau - Dién Bién bing phuong phap tric dia do
lap GPS cho két qua tdc d6 dich chuyén trai c&
2,3mm/nam; toc do tach giin ngang ¢& Imm/nim
(thanh phan dich chuyén vudng goc vai dut gay).

Tbéc d6 chuyén dich ngang tuyét dbi trong
hé quy chiéu ITRF2000 xac dinh tai khu vuc dut
gdy Lai Chau - Pién Bién trung binh khoang
34,6mm/nim vé phia dong dong nam.

Dé nghién ciru, danh gia chuyén dong hién dai
doc cac dut gily mot cach chinh xéac, tin ciy bing
phuong phép tric dia GPS cn doi héi mot qua
trinh quan sat 1au dai véi mat ¢ phan bd cac tram

do GPS du day. Do d6, can tiép tuc nhiing déu tu
mdi, hop tac nghién ciru hon nira trong tuong lai dé
c6 thé bd sung va hoan thién két qua nghién ctru
ngay cang chinh xac hon.

L&i cam on: Tap thé tac gia chan thanh cam on
cac can bd nghién ctru tré cua Vién Vat Iy Dia ciu
va Vién Dia chit da tham gia cac dot do GPS khu
vyc Tay Bic; NCS. Vin Durc Tung da cung cép cac
két qua nghién ctru ciia minh vé dat giy LC-DB;
NCS. Nguyén Xuan Binh di thao luan, gop ¥ hoan
thién bai bao. Bai bao dugc hoan thanh véi sy hd
tro kinh phi ctia d& tai nghién ciru co ban cua
Quy Phat trién Khoa hoc va Cong nghé Qubc Gia
(NAFOSTED), md s 105.09.48.09 va chuong
trinh hoc bong tién sy RONPAKU cua Té chirc hd
trg khoa hoc Nhat Ban (JSPS) ma s6 VAST-10931.
Hinh v€ trong bai bdo nay st dung phin mém
GMT dé biéu dién [13].
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SUMMARY

Contemporary horizontal movement estimation for Lai Chau - Dien Bien fault inferred from repeated GPS
measurements in 2002 - 2010

The article presents the result of the contemporary horizontal movement estimation for Lai Chau - Dien Bien fault
derived from repeated GPS measuments from 2002 to 2010 using Bernese GPS Software version 5.0 (Bernese 5.0). In
ITRF2000 reference frame, the measurement data of 06 IGS stations and 04 local GPS stations distributed both sides
along the fault are used in processing. The result shows that: (1) the absolute horizontal velocity of the fault area where
the local stations are located is about 34.6mm/year for east-southeastward movement; (2) the left-lateral slip rate is
about 2.3 mml/year; and (3) the opening speed of the fault is about Tmm/year. The results revealed in this study are
consistent with other geo-tectonic studies on: (1) the opening-left-lateral slip of the fault system concerning with the
normal movement; and (2) the left-lateral slip rate being larger at the southern part than at the northern part of the fault.
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