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Tap chi CAC KHOA HOC VE TRAI DAT
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CHUY]%N\D(T)NG TUYET POI KHU VUC PUT GAY
SONG HONG (TU YEN BAI QUA THAI NGUYEN)
THEO SO LIEU PO GPS

L. DAT VAN PE

Viéc ting dung ngay mot rong rai cac ky thuat
do dac khong gian, nhat 1a dinh vi toan cau GPS da
mang lai nhiing thanh tyu déng ké trong nghién ctiu
dong hoc thach quyén va dia dong luc trén quy mo
toan cau, khu vuc va dia phuong. Tai khu vuc Dong
Nam 4, tuy c6 cham hon so v6i mot s6 khu vuc khac,
GPS ciing da dugc tng dung lién tuc tir nhitng nam
d4u ctia thap nién 90 cho dén nay dé do dac hoat dong
kién tao hién dai va da dat dugc nhiéu két qua [2-8],
khdc hoa biic tranh chuyén dong hién dai khu vuc
ngay mot chi ti€t va chinh xdc hon, dong thoi da xay
dung budc ddu cac mo hinh dong hoc khéi Sunda [4,
6] va b6 sung vao mo hinh dong hoc toan ciu [5].

Trong cdc mo hinh dong hoc toan cau va khu
vuc nay, dat gdy Song Hong duoc coi 1a ranh giGi
phia béac ctia khoi Sunda (SU) vé6i khéi Nam Trung
Hoa (SC) v6i ghi chd day van con 1a van dé€ md can
ti€p tuc lam 16 [4-6].

Trong bai bdo nay, cdc tac gia cung cap két qua
tinh van toc chuyén dong tuyét doi (trong ITRF2000)
cling nhu van téc chuyén dong twong déi tai cic
diém ndm trén cdnh tdy nam va cdnh dong bac hé
thong dit gy Song Hong tix s6 liéu hai chu ky do
GPS (1994 va 2000) trén luéi GPS Thac Ba, qua do
b6 sung nhitng chiing ci dé nhin nhan vé quan hé
chuyén dong giita SU va SC.

II. LUGI GPS THAC BA VA HAI CHU KY bO

Nhu da dugc gidi thiéu chi tiét trong [6], nham
do dac mic do hoat dong ctia hé thong dit gy Song
Hoéng bao gom diit gdy Song Hong, diit gdy song Chay
va dut gdy Song Lo trén khu vuc cdc tinh Yén Bii,
Phd Tho, Tuyén Quang va Thai Nguyén, lusi GPS
Théc Ba duoc thiét 1ap tir 1994 va do dugc hai chu ky.
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Chu ky do dau thyc hién vao thang 11 nim 1994
v6i hai ca do 8 gity mdi ngay (ngit quing 3 gid gita
hai ca). C4c diém NAMI va XUY1 do trong 8 ngay,
trong khi cdc diém con lai do 4 ngay. Ludi con dugc
lan lugt do ndi véi hai diém CAMI vd NON4 cua
luéi GEODYSSEA nghién cttu dia dong luc Nam-
Pong Nam 4 [7], tai méi diém do 4 ngay nhu trén.

Chu ky thit hai ti€n hanh vao thang 11 nam 2000,
moi ngay do mot ca 16 gid lién tuc. S6 ngay do tai
moi diém giong nhu chu ky dau ; chi do noéi véi
diém CAMI1 nhung lai dugc b8 sung diém do lién
tuc 24 gid/ngay, ban dau 1a BAIO (tai thi xa Yén Bai)
va tiép sau 1a VTRO (tai Viét Tri) nham hé trg viec
két ndi véi cdc tram thuong truc IGS khu vuc trong
qud trinh xt 1y.

Cé& hai dot déu st dung mdy thu hai tin s6
Ashtech. Cic thong s6 mdy thu dugc cai dat nhu
sau : géc ngudng cao 15°, tan suat ghi 30 giay va
so luong vé tinh t6i thiéu 1a 3.

Trén co s& s6 liéu do ca hai chu ky, ¢6 thé tinh
van téc chuyén dich cho 6 diém, trong do, diém
NAMI1 ndm & cénh tay nam dit gy Song Hong,
diém NTHI1 nim trén cau tric giita ddt gdy Song
Hoéng va diit gdy Song Chay, diém DOI1 nam giita
dut gy Song Chay va dit gy Song Lo ; doi dién
v6i n6 & canh dong bic dit gy Song Lo 1a diém
OANI1, xa dit gdy hon nita 1a diém XUY1. Piém
CAM1 (C4m Ph3) thuoc lu6i GEODYSSEA.

[IL. TINH VAN TOC CHUYEN DONG CAC DIEM

S6 liéu hai chu ky do da dugc xtt 1y dé xéc dinh
van toc chuyén dong tuyét doi trong ITRF2000 [1]
tai ving nghién ctu. Nhim muc dich nay, da lua
chon cic diém IGS xung quanh Viét Nam sau day
dé xir 1y két hop :



- D6i v6i chu ky 1994 : KIT3 (Kitab, Uzbekistan),
TSKB (Tsukuba, Nhat Ban), IISC (Bangalor, an D9),
TIDB (Tidbinbilla, Australia), YAR1 (Yarragadee,
Australia) va TAIW (Dai Béc, Dai Loan).

- D6i véi chu ky do 2000 : ngoai cac diém noéi
trén (trir TAIW), con ¢6 PIMO (Quezon, Philippines),
COCO (Pao Coco, Australia), KUNM (Kunming,
Trung Qudc) va WUHN (Vi Héan, Trung Qudc).

Vé nguyén tic, so luong diém két néi nén tir bon
trd 1én va nhin chung cang nhiéu cang t6t. C6 su
khac nhau trong lua chon diém IGS két néi la do vao
thoi gian 1994, mat do diém lu6i IGS con thua, nhat
1a & khu vyc Dong Nam 4, con diém TAIW khong
con duoc str dung vao nam 2000.

Phan mém GAMIT phién ban 10.32 dugc dung dé
xtr Iy s6 liéu ca do ; sau d6 dung phan mém GLOBK
dé két hop céc ca do trong mdi chu ky nhim tinh toa
do trung binh x4c suit nhat trong khung TTRF2000
ung vGi moc thdi gian chu ky va 1ap cac phuong
trinh chuédn cho timg chu ky. Cu6i cling, ciing béng
GLOBK kéthop hai chu ky do dé tinh van t6c chuyén
dong clia céc diém trong khung TTRF2000.

Thanh phén van t6c chuyén dong tuyét d6i clia
céc diém ludi Thac Ba cling sai s6 trung phuong xdc
dinh dugc trinh by & bdng 1.

Bdng 1. Van téc chuyén dong tuyét doi
cling sai so van téc

Vant6c chuyéndong  Sai s6 van toc

Piém [mm/nam] [mm/nam]
do Kinhdd Vydo Kinhdd Vydo
(B) (N) (B) (N)
Diém ludi GPS Thdc Ba
CAMI 34,38 -11,38 1,35 1,19
XUY1 34,72 -10,45 1,33 1,19
OAN1 33,16 -9,69 1,34 1,19
DOI1 33,34 -9,62 1,36 1,20
NTH1 33,26 -9,96 1,35 1,20
NAM 34,85 -10,00 1,33 1,18
Cdc diém ludi IGS

WUHN 32,78 -13,50 1,0 1,0

TAIW 35,07 -13,88 1,0 1,0

KUNM 31,54 -20,39 1,0 1,0
KIT3 26,43 4,52 0,91 0,89
TSKB -4,37 -10,68 0,90 0,86

PIMO -47,20 30,63 1,0 1,0

COCO 42,46 49,39 1,0 1,0
YARI 38,86 55,76 0,86 0,82
TIDB 19,07 56,26 0,89 0,85

Chuyén dong tuyét doi chia viing nghién ctu (dai
dién bing vector chuyén dong clia diém NAMI)
trong boi canh chuyén dong clia céc diém IGS khu
vuc dugc gidi thiéu trén hinh 1.

Ngoai ra cling d tinh van toc chuyén dong tuong
doi cua cic diém DOI1, NTH1 va NAMI1 so vdi ba
diém CAM1, OANI1 va XUY1 nhan 12 ding yén. Két
qua tinh dugc giGi thiéu & bdng 2.

Bdng 2. Van toc chuyén dong tuong doi
clng sai so van toc

Vantoc chuyéndong  Sai s6 van téc

Piém [mm/nam] [mm/ndm]
do Kinhdd Vydo Kinhddo V§ydo

(B) N) (B) N)
CAM1 0,00 0,00 0,00 0,00
XUY1 0,00 0,00 0,00 0,00
OANI1 0,00 0,00 0,00 0,00
DOI1 0,12 0,08 0,99 0,97
NTH1 0,03 0,44 0,98 0,96
NAM 1,54 0,20 0,95 0,95

IV. THAO LUAN CAC KET QUA TINH TOAN

Nhu da gidi thiéu trong bang 1 va bang 2, mbi
gid tri thanh phén van tdc tinh dugc déu di kém véi
gia tri sai s6 xac dinh tuong tng. Gid tri sai s6 nay la
s6 do vé chat lugng s6 liéu do va chat lugng xit 1y ; né
ciing 12 co s& dé nhan dang chuyén dich diém do.
Thong thuong ta coi gid tri van toc chuyén dich 1a
c6 nghia khi vector van téc clia diém vuot ra ngoai
elip sai s6 ing v6i muc xac sudt 95 %.

Nhu di gi6i thiéu & trén, chuong trinh do trén
cdc diém tai chu ky 1994 va 2000 vé co ban tuong
tu nhau, song ciing c6 mot s6 khac biét : nam 2000
da bo trf thém diém do lién tuc 24 gid/ngay (BAIO
va VTRO) nhim tang chat luong két néi véi cac diém
IGS khu vuc ; thoi gian do mdi ca/ngdy lién tuc,
khong ngit quing 3 gid nhu nam 1994 va s6 lugng
vé tinh hoat dong trén biu troi nhiéu hon. C6 thé
nhan thay su khac biét nay qua cac két qua xu ly.

Trong méi bude xtt 1y ctia phan mém, chat lugng
cac két qua dugc danh gia chat ch& va dugc thong
bdo duéi dang céc bang gid tri hodc biéu d6. Dudi
day chon minh hoa biéu do sai s6 trung phuong thanh
phén toa do va sai s6 trung binh do canh theo do dai
canh do, nhan duoc tir két qua két hop cic ca do
trong chu ky 2000 (hinh 2) va chu ky 1994 (hinh
3), tru6c khi két hop dé tinh van téc.
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Hinh 1. So d6 vector chuyén dong tuyét doi clia céc diém trén nén kién tao khu vuc
Céc diém IGS : KIT3, TSKB, TAIW, WUHN, KUNM, PIMO, COCO, TIDB, YARI

Céc danh gid nay ching to hai chudi s6 liéu do
c6 s6 lugng va chat lugng t6t, ddm bao cic két qua
xu 1y dat do chinh x4c va do tin cay, minh ching 1a
gid tri cdc sai s0 van toc nhan duoc (bang 1 va 2).

Theo bang 1, céc gia tri sai s6 thanh phan van
toc clia cdc diém tuong tu nhau va tuong do6i bé, chi
bang 1/10 thanh phan van téc chuyén dong vé phia
nam va 1/30 gid tri thanh phan van t6c chuyén dong
vé phia dong, nén hién nhién 1a cdc vector van téc
(hinh 1) déu ndm ngoai elip sai s6 ting v6i muc xéc
suat 95 %. Piéu nay chiing t0, gid tri van toc chuyén
dong ngang tuyét doi nhan dugc tai cdc diém ludi
Thac Ba déu c6 nghia, hon thé nita, van toc nay dugc
quy vé ITRF2000 mot céch chinh xdc va dong nhat
biéu hién qua gid tri hiéu chinh van t6c va gid tri
sai s6 clia van toc cdc diém IGS tham chiéu.

Van t6c chuyén dong tuyét doi tai diém NAM1
dai dién cho dau bac khai SU dat gid tri 34,8 +1,4
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mm/nam vé phia dong va 10,0 1,2 mm/nam vé
phia nam, trong khi van téc¢ clia cdc diém dai dién
khéi SC 12 XUY1, CAM1 trén lanh thd Viet Nam dat
gid tri trung binh 34,6 +1,4 mm/nam vé phia dong va
11,0 £1,2 mm/nam vé phia nam va tai WUHN dat
tuong ting 1a 32,8 va 13,5 mm/nam. Nhu vay, so véi
NAMI1 dugc coi 1a diing yén, ta x4c dinh dugc chuyén
dong vé phia tay - tdy nam cia cdc diém trén khoi
SC véi van toc 1,5 £2,5 mm/nam tai CAMI (ndm
cachNAM1 300 km) va4,0 £2,2 mm/nam tai WUHN
(ndm cdch NAM1 gan 1.400 km). Nhu vay, nhiéu
kha nang c6 su khdc biét (khong 16n) vé chuyén
dong tuyét doi giita SU va SC. Két qua nay kha phu
hop véi [6], theo d6, so véi SU, khoi SC quay nguge
chiéu kim dong ho tir tay - tAy nam sang nam - tay
nam véi van toc trong khoang 1-4 mm/nam, cho
phép suy dién vé su ton tai trudng Gng suat nén ép
doc d6i ranh gi6i gitta SU va SC véi phuong béac
nam la chua dao.
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Vantéc chuyén dong nhan duoc (bang 1) da duoc
so sanh v6i van téc chuyén dong ciing tai cic diém
Iu6i Thac Ba tinh theo mo hinh dong hoc (cung hé
quy chiéu ITRF2000) cua Simons [5] va giGi thiéu
trong bdng 3.

C6 thé nhan thay do phit hgp cao déi véi cdc diém
NAMI1, XUY1 va CAMI, mat khdc ciling thdy r6 d6i

v6i ba diém NTH1, DOI1 va OANI nim trong déi
dut gdy Song Hong do léch van toc 16n hon rd rét.
Piéu nay c6 thé do anh huéng clia hoat dong kién
tao cuc bo tai dGi dut gly nay.

Xét tai khu vuc nghién cidu (hé thong dit giy
Song Hoéng), két qua (bang 1) cho thdy c6 su khdc
biét vé van toc chuyén dong tuyét déi giita cdc khoi

Bdng 3. So sanh van téc chuyén dong tuyét doi theo s liéu do luéi Thac Ba (TC) va theo mo hinh Simons

Thanh phén van t6c vé phia

Thanh phén van t6c vé phia

Van téc chuyén dong

Piém dong E [mm/nam] nam N [mm/nam] [mm/nam]
TC Simons  do léch TC Simons  do léch TC Simons  do léch

CAM1 34,38 34,50 -0,12 -11,38 -8,99 -2,39 36,21 35,65 0,56
XUY1 34,72 34,75 -0,03 -10,45 -8,36 -2,07 36,25 35,74 0,51
OANI1 33,16 34,77 -1,61 -9,69 -8,20 -1,49 34,55 35,72 -1,17
DOI1 33,34 34,74 -1,40 -9,62 -8,15 -1,47 34,70 35,68 -0,98
NTH1 33,26 34,70 -1,44 -9,96 -8,14 -1,82 34,72 35,64 -0,92
NAMI1 34,85 34,78 0,07 -10,00 -7,85 -2,15 36,26 35,66 0,60

cau trdc nim trong déi (do cdc diém NTHI1, DOI1
va OANI dai dién), so véi van toc chuyén dong cia
canh tay nam (diém NAMI dai dién) va cénh dong
bac (CAMI va XUY]1 dai dién). Mot mit, do lech
niy mang tinh hé thong 1 rét, nguyén nhan cé thé
12 do hoat dong kién tao tai hé thong duit gy nay gay
nén. Mat khic, gia tri do 1éch cung bac véi gia tri sai
s6, nén kho c6 thé coi su khdc biét nay 1a c6 nghia.
Dé tim hiéu thém van dé nay, truéc hét ta tinh van
toc chuyén dong twong doi giita hai cdnh cha dit
gy Song Chay va dit gy Song Lo tlr gid tri van toc
chuyén dong tuyét doi tai ba diém NTH1, DOI1 va
OANI. Van toc twong doi nhan duge déu nho, chi
la 0,4 mm/nam d6i véi dat gy Song Chay va 0,2
mm/nam doi véi dit gdy Song Lo va chi bang 1/4
sai s6 xdc dinh. Nhu vay, c¢6 thé cho dit gy Song
Chay va dit giy song Lo thuoc hé thong dut gy
Song Hong, néu c6 hoat dong hién tai thi ciing rat
yéu ma gia tri van toc 0,4 va 0,2 mm/nam ndi trén
c6 thé 12 mot wéc lugng tham khéo. Su khdc biét vé
van toc chuyén dong tuyét doi giita hai cdnh ca dit
gly Song Hong (gitta diém NAM1 va diém NTH1)
16n hon, dat 1,5 mm/nam, nhung ciing cung c& vGi
sai s0. Nhu vy, v6i muc tin cay 95 %, s0 liéu do da
khong dua ra dugc ching cit vé chuyén dong tuong
d6i c6 nghia cua hé thong dit gy Song Hong, nhung
khong loai trir kha nang hoat dong & mitc do yéu, tic
la trong khoang 0-1,5 mm/nam va cuong do hoat
dong giam dan tir ddt gdy Song Hong sang dut gy
Song Chay va yé&u hon tai dit gdy Song Lo.
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Nhan dinh ndy ciing dugc kiém chiing lai qua
phan tich két qua tinh van toc chuyén dich twong
doi gitta cac canh (bang 2).

KET LUAN

S6 liéu do hai chu ky trén lugi GPS Thac Ba, du
vé s0 luong va dam bdo vé chat luong, da duogc xir
1y theo mot quy trinh chuén bing td hop phan mém
GAMIT/GLOBK, nhim xéc dinh van t6c chuyén
dong tuyét doi (trong ITRF2000) va van téc chuyén
dong tuong d6i clia cac diém trén céc khéi cau triic
thuoc hé thong dit gy Song Hong. Két qua xt 1y
cho phép dua ra cac nhan dinh sau :

1) V6i hé thong dut gy Song Hong 1a ranh
gi6i, ving Pong Bac Viét Nam dang chuyén dong
tuyét déi véi van toc 34,6 1,4 mm/nam vé€ phia
dong va 11,0 £1,2 mm/nam vé phia nam, trong khi
van téc chuyén dong & phan tiy nam dat gia tri twong
ung 1a 34,8 £1,3 mm/nam va 10,0 £1,2 mm/nam.
Tuy khong 16n, nhung nhi€éu kha nang c6 su khdc
biét vé chuyén dong giita SU va SC.

2) S6 liéu do da khong dua ra dugc bang chiing
ting véi mic xac suat 95 % vé chuyén dong tuong
do6i gilta cdc cu tric cua hé thong dit gy Song
Hoéng (bao gom dit gy Song Hong, dit gy Song
Chay va dat gy Song Lo), nhung cho phép dua ra
nhan dinh (& mic tin cdy tng v6i mot 1an sai s0) :
hoat dong hién tai ctia hé thong dit gly vao loai



yéu v6i van toc khoang 0-1,5 mm/nam, trong dé dit
gy Song Hong c6 tinh tich cuc cao nhat, ti€p dén
la dut gy Song Chay, thap nhat la dat gy Song Lo.

3) Két qua thu dugc s& gép phan quan trong vao
viéc xay dung mo hinh dong hoc 1anh thé Viét Nam
trong thoi gian t6i.

Loi cdm on : bai bdo duoc hoan thanh véi su hd
tro ctia Chuong trinh Nghién ciu Co ban trong linh
vuc Khoa hoc Ty nhién, nganh Céc Khoa hoc vé
Tréi Dat (Dé tai 707606).
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SUMMARY

Absolute motion of the Red River fault system area
(from Yen Bai to Thai Nguyen) deducted from GPS data

The GPS data from 2 measurement campaigns
(1994-2000) on Thac Ba network spanned across
the Red River fault system from Yen Bai to Thai
Nguyen were processed using GAMIT/GLOBK
software for computing station absolute (itrf 2000)
motion velocities. It is resulted :

1) Across the Red River fault concerned as the
between SU and SC blocks boundary, NAM1 site
(the northern part of Sundaland) is now moving east-
ward with a rate of 34.8 £1.3 mm/year and southward
with a velocity of 10.0 +1.2 mm/year, while XUY1
and CAM1 sites (on the South China block but close
to the boundary) are moving eastward with average
rate of 34.6 +1.3 mm/year and southward with a velo-
city of 11.0 £1.2 mm/year. There probably exists a
small motion difference between SU and SC blocks.

2) The analyzed data although could not recover
significant relative motions between the tectonic
structures of the Red River fault system, it allows to
imply that, while the Red River fault is seem to be
now active, its motion rate should be small, of 0-1.5
mm/year and is decreasing from the Red River fault
through the Black River fault to Lo River fault.

3) The presented results contribute to describe a
kinematic model of Vietnam territory in near future.
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