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KINH NGHIEM I.]NG DUNG GPS TRONG
NGHIEN CUU CHI-lIft\ DICH I{fi\I TAO HIEX\T DAI

w quoc unr, rnAN oixn ro.
DTJoNG cHi coNc

chuydn dich kicn rao hien dai. COng nghO GpS vdi
nhidu uu diOm :

- HC thOng hoat dOng mang tinh todn cdu, hoat
d6ng (vd vi vAy c6 the khai th6c) li€n ruc,

- ViOc quan tric (thu thAp sO liOu) c6 rhd diOn
ra li€n tuc tr€n quy mO ldn vdi y€u c{iu k)r ning
tuong deii don giin, d€ d)o tao, chuydn giao,

- DO chinh x6c (trOn quy mO h)ng ngin kilomet)
hon han phuong ph6p tan.r gilc cei didn truydn thdn_t.

- Kinh phi thuc hi€n tuong deii thdp so voi circ
phuong ph6p kh6c, n6n di durrc ung dung r6ng rli
tr€n the gioi nh[m nghiOn ciru clc chuyen don_r

kiOh tao thdn-u qua c1c du ln to).n cCu, khu vuc vi)
quOc gra.

Tr€n quy md thO gi6i, sO liOu cria mang luoi
GPS vdr quy m6 toin ctiu dd duoc thu thAp boi
Dich vu GPS quOc t0 vi Dia dOng luc (lnternational
CPS Service for Geodynarnics - IGS) vi duoc xri tj,
tai trudng Dai hoc COng nghO Calitbrnia (Califbmra
Institute ol Technology) vdi su hqp tic char ch6
vdi Co quan Hing khOng vd Vfr tru M! (National
Aeronautics and Space Administration). Van teic

chuy€h dich ngang m) th)nh phAn chu yeu do
chul'en dich kich tao ciia cic ming duoc trinh bAy
tren trang W eb h ttp :/sideshowjpl.nasa.gov/m bh/
series.html.

Ti nhfln-e nam 1990, c6ng nghe GPS di ducrc

ring dung o ViCn Dia chAt dd nghi€n c0u cic qui
trinh dia dOng luc. Cung c6c nudc trong khu vqc
v) mOt sei nudc trong c6ng d6ng chAu Au, chrin-e

tOi di tham gia vi tiOn hinh Dd an GEODYSSEA.
GEODYSSEA Ii nh6m tu viet t6t ctla Dd 6n mang
t€n "Geodynamics of South and South-East Asia".
So dd c6c verto chuydn dich cila khu vuc tinh
duo.c ffen co so so IiOu do chu ky 1994 vn 1996,

cung cic kOt qui cua Dd 6n co thd tim hidu k! hon

1. Ddt vil'n dii

ViOc xAc dinh m6t cAch dinh luong c6c thOng
sd chuyen dich ki6n tao hien dai ld mot trong clc
nhi€m vu quan trong, vd clng ld mong muOn cua
c6c nhA chuyOn m6n dia char. De nghi€n citu clac

qu6 trinh kieh tao hien dai c6 the Ap dung nhidu
phuong ph6p khdc nhau : dia cht't, dia m4o, dia vAt

lj", dia hoA... Song duy nhAt chi c6 phuong phap
tric dia m6i co khd ning xAc dinh cic dai luong
chuydn dich hiOn dai (chu1,en dich, r,An teic vd tu
d6 lA c6c thOng sO 0ng xudt...).

Trong khodng vAi chuc nAm trudc dAy. m6t sO

phuong ph6Lp tr6c dia (thriy chuan, tam gi6c cei

dien) da duoc 6p dung. Bang phuong ph6p thriy
chuAn do lap vAn tOc chuyen dich dirng vo Tr6i
Ddt de duoc xic dinh trcn cic khu vuc l6n, dien
hinh lA clc kOi qud dat duoc o PhAn [an, phdn
chAu Au cua Li€n Xo ltrudc day) vi mOt so nu6c
DOng Au. O nudc ta trong nhfng nam 80. Vi€n
Dia chAt cfrng nhu Cuc Do dac vA Bdn d6 NhA
nudc cfrn_c 6a tien hinh c6c nghi€n criu vi dat
duoc ket qud tren linh vuc ni1'. Do dic diem cua
phuong phip, viOc un_r dung phuong phip tam
gi6c do lap c6 nhidu kh6 khln hon. Vi v11.
phuong ph6p n)y chi dLroc trien khai o Iudi c6 quy

mO nho, nhim nghiOn crlu mOt vii drit gAy cu thO
(lu6i tam gilc ThAc Bi, Tam Ddo, ChiLinh).

TrOn tho gidi, trong nhfrng thAp niOn trudc dAy
clc phuong ph6p tric dia khdng gian nhu Doppler,
VLBI (Very [,ong Baselines Interf'erencia) dI duoc
1p dung dd nghien cuu chuyOn dich cria cAc mdng
krdn tao, r,i cfrng dI dat duo. c clc kei qui nhdt
dinh. Song do y€u cdu k! thuAt c0ng nhu kinh phi,
cac phuong ph6p niy khOng the 6p dung c6 hi6u
qui mOt c6ch rOng rdi.

Tu nf,m 1980, srl phht tridn ciia cOng nghe GPS
dd mii ra khri nang to l6n trong viOc nghiOn crlu c6c
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o Simon W.J.F et al. (1998) vi trang Web ;

h t tp : /v,ww. geo logi e. e n s. fr/- v igny/ge odyssea -

e.html.

BOn canh c6c du in mang tinh khu vuc, ViOn

da tien hinh nghiOn crlu hoat d0ng mOt s0 d(tt gAy

chinh, c6 tAm quan trong trong qu6 trinh nghi€n

cfu dia dOng luc hiOn dai trOn linh thO ViOt Nam.

So li€u cila mOt so lu6i h5n hop tam gi6c cii didn -

GPS (ThAc Bi), luoi GPS (Tam Dd'o - Ba Vi,

Quing Tri, Hue) cing dl duo.c xti l!' nhlm cung

cdp sO liOu dinh luong cho vi0c nghi€n cfiu dirt g5y

SOng Hdng, Dickr6ng - Huc. MOt trong s0 cic ket
qui nghiOn cuu n)y duoc gioi threu trong [8 |

TrOn co so cAc kOt quti ban ddu, clng nhu mOt

so kinh nghr€m khi tridn khai c6c du An tr€n, trong
cOng trinh ndy chiing tOi manh dan trao dcii mot
vii quan diem (tdt nhiOn li chua CAy du) liOn quan

toi vicc ung dung c0ng nghO GPS trong nghi€n cuu

chuydn d6ng kion tao hion dai.

2. Thi€i ldp mic

ThOng thuong cic moc tr6c dia (tDy phuong

phip thi cOng) tham gia ral nhi€u chuyen dong c6

rugudn gdc khlc nhau. Ngodi chuyen dOng mang

tinh nOi sinh nhu chuyen dich vo TrAi DAt, do dnh

huong cua cic hoat dOng ngoai sinh nOn mOc cdn

c6 the chuyen d6ng do :

- Thay dcii cria nhiOt do,
- Thay deii ctia do am,

- Thay dcii cua tdng nuoc ngAm,

- Sut lrin cria cic l6p trdm tich ...

C6c cltuyen dich do c6c nguy€n nhAn n€u tr€n

(tuy chua c6 c6c khrio sAt dinh luong cu the, chinh
xec) thuong cd mm d€h cm v) vi vAy tat nhien se

inh hudng tdi kci qui xirc dinh chuycn dich kiOn

tao. C6 hai phuong in gi:ii quyei tdn tai nOu trOn.

L Bang cic khrio s1t xAc dinh dinh luong c6c

thinh phAn tham gia chuyen dong cua moc, tu d6

loai c6c phAn nhi€u de nhAn duoc thOng so chuyen

dOng ki€n tao.

2. BIng phuong phlp thi cOng mdc d€ loai c6c

th)nh phdn nhieu, vri vi vAy su thay dtii vi tri ctia

moc chu ycu li do chuy6n dong kich tao gay ra,

Trong thuc t€ phuong phAp 2 thuong duoc 6p

dung bang c6ch thi cOng moc tren khoi d6 goc l0

tren mat ddt. Moc tric dia duoc g6n trOn khOi d6

goc, voi hy vong khoi de gOc lien kei chit chE v6i
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iop v6 Tr6i Ddt, vi vi vay phAn l6n chuydh dong
cria moc chinh lA chuydn d6ng ciia v6 Tr6i Ddt.
Mdc thudng duoc thi cong bang clch: ding khoan
m6y khoan 16 sAu l0 cm rOng 10 mm, sau d6 gin
dt'u mOc bang th6p khOng gi. Vi€c thi c,ing moc
theo phuong ph6p nly c6 c6c uu diem : thi cOng

don giiin, tidn h)nh rdt nhanh, dO dn dinh cao, c6

khii nang tdn tai lAu dii, rat kinh te. Tuy vAy cfing
c6 c6c han chc : vicc tim duo. c c6c khdi dA goc rin
dinh trcn c6c mdng thich hop tron mot khu vuc nh6

l) khOng dc dAng. Bdi vay, chuy€n gia dia chat ncn

tham gia khi tridn khai lim moc, nham xdc dinh
trOn thuc dia ranh gidi c6c mdng (vi tri cic dirt gAy

trOn thuc dia), tim vd d6nh gi6 su iin dinh ciia c6c

khoi dA goc de c6 thd bo tri c6c mOc tr6c dia.

C[ng cdn luu y, ca do trong khrio slt chuyen
dich ki€n tao thuong duoc k6o d)i (c6 the fti 24
gio), boi v4y dq thOng thoAng de thu tin hi€u cdn

duoc dirn bio o mirc toi da cho tdt cd' cec hu6ng
tai c6c didm do. Kinh nghiOm khi xu l!' sd liOu cho
thCy, do thong tho6ng c6 6nh huong rdt lon tdi
chdt luong sO li€u do cfing nhu kOi qui tinh canh.

3. BA'bi cec ca do, dQ dii ca do

Vi0c bd tri c\c ca do phu thuOc vio so luong
mAy thu (quan trong nhat). didu kien giao thong,

kinh phi, nhAn luc. Tu1, vAy, bOn canh c6c cln
nhic v€ kinh te c0ng c6 the luu ! mOt sO di€m sau

dAy nhlm dim bio chdt luorrg ca do theo c6c quan

didm chuy€n mOn :

- Ciac ca do duoc bo tri sao cho sti dung toin b0

mly thu dd c6, vi cing nhi€u m6y tham gia mOt ca

do cing c6 nhidu khri ning lua chon khi tinh canh,

ddng thdi c6 nhidu khai ning d0 kiOm tra.

- C6c ca do bo tri sao cho khi tinh canh vdi
phuong 6n tu chon, d6c lAp thiet lap duoc cing
nhidu cdng tot c6c da gi6c v6i c|c canh doc lap

duoc do tu cAc ca do kh6c nhau. Dua trcn gia ri
sai sO kh6p da giic de c6 thd chon duoc loi gi:ii

canh toi uu.

Ben canh vi€c bO tri c6c ca do, vi€c quy€t dinh

dO dAi ca do cfing hOt sr]rc quan trong. Do ddi ca do

phu thu6c vAo rdt nhi6u y€u tO : d0 dAi ctia canh,

so luong v0 tinh, gi6 tri DoP, chung loai m6y thu,

phdn mdm xri l! sd licu. Boi viy kh6 c6 th€ nOu ra

mot gil tri dinh luong cu the. Trong c6c y€u tO neu

trOn, dO dAi canh d6ng mOt vii tro quan trong nhdt.

Vi doi tuong nghi0n ciru li chuy€n dich kieh tao

thudng li rdt nho, boi vay trong di6u kicn kinh phi



Trong thuc tC, vi li do kinh phi, nOn d0 ddi ca
do cing nOn nhic vA xem
dd khdo sit do cho m6r
the 6p dung di khrio s6t c
DOi vdi luoi ich cu thd, c
(dqa r iqm khao.1
c6 thO ca q Sau
khi c6 ki ?o sat
dd chon dO dii ca do rhich hoo, phi hop voi c6c
y€u cdu ky rhuar.

canh, d0 dii ca do, dO tin cAy toa d6 crja didm d6
bi€i..., song vd co bin c6 thd dat duoc cd centrmet.
Dd chinh x6c ndy hoiin toin
canh vd xri lj, sO lieu GpS ti
phdn ti0p theo chung rOi goi
theo phrrong phip ndy ld toa

2. icu tieh h)nh
bing ioa do. vdi
PhAn uydt dOi ctia
didm inh xlc xlc

cir c6 vii centimet). Vi vA1,,

SS dinh theo phuong ph6p
d0

tren WGS- 84 li don giin. Co the rinh roa dd diem

canh do (tu nudc lAn cAn) li rdr
dii (vii ngi dli ca do phii duoc
cAn nh6c th d nhAn dudc toa d6
ciia didm kh Ay cAn rhi€t.

theo tOp dao hAng chinh xic. Theo khdo ser ciia
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Thoi gian (gio)

{r-Series power (series 1)

J' - '15'463-r'r'aoso

Hitth I . RMS toa d0 c6c diem theo dO dii ca do

1.Tqa dQ di€'m khtii tinh, tfp s6'ti€u dqo hing

1. phep do tLJdng ddi : tien hAnh ca do d6ng
thoi tr€n didm chua biei vi it nhdt tren mor die;
da bici toa dO o eltipsoid WGS-84. Xri ly so licu
ndy sE nhAn dLro.c cic canh (dX, dy, dZ) r,i ttr d6
sE tfnh dud. c toa d6 cila diem chua biei. DO chinh
x6c toa d0 cria didm mdi phu thu6c vio d6 d)i cua
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I'linh 2 Sai sO thuc toa dO dicm r'6i d0 d)i ca do

C6c kei luAn trOn liOn quan toi khodng thoi gran

trudc 21512000, khi hc dinh vi toin cdu con tdn tai

che dO SA. (Selective Availability). Tu khi che do

SA duoc dd b6, d0 tin cay cua toa dO tuyOt dOi

chic chin duoc nAng cao lOn rdt nhidu. Hy vong

trong thoi gian toi sd c6 clc ket qui khio s6t vd

khia canh niy.

Nhu dl biei, khi thu thAp sO li€u ngoii thuc dia,

chring ta nhAn dLroc tep dao hdng thOng dung d0 co

the sri dung cho ci hai truong hop xri ly sO liOu :

thoi gian thrrc (real time) vi hAu ky (post-

procesing). Vi sd liOu cua tOp dao hing thdng dung

c6 d0 tin cAy c0 met, r'i v4)' ngudi ta dd cung cAp

dao hing chinh xAc cho hAu ky cua m6t sO ung

dung yOu ciu dO chinh x6c cao. Cho tdi nay, co

nhidu dang tOp dao hing chinh xAc nhu SPl,

ECFI, SP2, ECF2, SP3, ECF3, EFl8. T6n tai c6c

phdn mdrn Cd c6 tho bieh ddi tOp ciao hAng tu dang

nAy sang d[ng khfc.

TOp dao hing chinh xac cung cAp vi tri. verto

vAn tOc, hi€u chinh ddng hd ciia tung vC tinh vdi

khoiing thoi gian nhdt dinh (30 giayldn). C6c sO

liOu niy, duoc xAc dinh bang sO iiOu quan tric tu

clc didm c6 toa do chinh xlc cua luoi duoc phan

bd deu tren todn cAu (vi du nhu lu6i cua IGS).

Tep dao hdng chinh xic co the nhAn duoc trr

Internet tu 3-6 ngdy sau khi do vdi d0 chinh x6c

nho hon 15 cm cho ttrng thdnh phdn toa dQ. Tqp

dao hdng chinh x6c nhanh c6 thO nhAn duoc trong

vong 2l gio sau khi do, vdr dO chinh x6c cd 30 cm.

Sai sei qu! dao cd 30-50 cm 8A)' ra sai sO tinh canh

cd 0,02 ppm khodng 2 mm/l00km (Paul R. Spofbrd:

Announcement National Geodetic Survey NOAA'

December 1, 1993 . h t tp : /tvtvw. n a v'cen. uscg. mil/gps/
preci se. a n n refr. txt).
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Nhu dd vidt 6 tren, khrio s6t chuydn

dich ki6n tao yOu cdu viOc x6c dinh toa dO

vdi do chinh x6c cao nhdt, bdi vay trong

didu kiOn c6 thd nen su dung tOp dao hdng

chinh x6Lc. Vdi dao hAng chinh xlc ta c6

th€ xirc dinh toa do didm khdi dAu chinh

.r6c hon ; v6i toa d0 khoi ddu chinh x6c,

cung dao hdng chinh xlc, viec tinh canh

sC dat duoc do chinh x6c cao hon so voi

tinh bAng dao hdng thOng dung.

5. Chqn loi gitii canh thich hop

Cdn luu i, tn tCP sO liOu c6 th€ nhAn

duoc rdt nhidu ldi giii canh kh1c nhau.

Kdt quri tinh canh Phu thuoc vio c6c

th6ng sO :

- Chdt luong sd lieu ca do,

- Toa do cua didm khdi deu,

- TOp sd liOu dao hdng,

- D0 dii ca do.

- S0 v0 tinh...

Trong rat nhidu loi gitii canh d6 nOn chon ldi

girii nio lA thich hgp nhdt ? Theo ching toi, chi ti€u

quan trong nhdt ad d6nh gil do tin cay cua liri giai

canh ld vdng kh6p ciia circ da gi6c (L,oop closure).

Tdt nhi€n vong kh6p nen dudc thiel lap tu c6c

verto dOc lAp, vi vong kh6p tn clc verto phu thuOc

c6 the khOng chi ra duoc mOt sO sai s0. Vi0c chon

loi girii canh c6 thd theo thri tu uu tiOn sau dAy :

- Gi6 tri vdng kh6p (verto duoc chon nOu tri sar

so vdng kh6p nh6 hon),

- L.oai toi girii (loi girii fixed duoc chon thay vi

loi girii float rrOu gi6 tri vong khep cung m6t bAc)'

- DO dAi ca do (chon loi girii co d0 dii ca do

lon hon),

- SO vO tinh (chon loi girii c6 sO v0 tinh tham

gia nhidu hon),

- Coc ngudng cao (chon lrri gidi c6 g6c nguOng

cao nhii hon).

Kinh nghiOm cho thdy, de c6 duoc tap loi gidi

tOi uu, cdn ddu tu nhi6u cOng sirc cfing nhu thoi

gian de tinh canh fheo cAc thdng sO kh6c nhau roi

lua chon theo c6c chi tiOu nOu tr€n'

rf,r luAN

Vi€c ring dung cOng nghc CPS li mOt cOng

viOc mdi mii, song cfrng ddy hdp din dOi vdi c6c
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nhd chuy0n mOn o nudc ta. Vdi clc phdn trinh bdy

6 trcn, dd c6 thd ticn hinh nghiOn cfu chuyOn dich

ki6n tao c6 hi0u qud. cdn phii thuc hicn mdt sO

diem sau :

- Thi cong moc tren khoi da goc, tin dinh duoc

xem x6t vi chon boi c6c nhl chuyOn mOn.

- Bo tri ca do thich hgp, sao cho thiOt lAp duoc

cing nhidu da gi6c gdm circ canh do doc lAp cing tOt.

- TrOn co sd chu ky do dAu, vdi dd hinh ludi cu

thd, nen khrio s6t moi lien h€ gita do tin cay cua

toa d0 didm v6i d0 ddi ca do, nhAm xlc dinh do

d)r ca do thich hop cho clc chu ky sau.

- Co ging xlc dinh toa dO didm khdi ddu vdi

d0 chinh xAc cao nhat, su dung dao hdng chinh x6c

trong xti lj' hau k!.

- Tr€n co sii sai so kh6p vong. c6 the chon

duoc ldi gitii canh thich hop nhdt.
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SUMMARY

Some experience from the application of
GPS on geodynamic studies

The authors exchange some experience from
the application of GPS on geodynamic studies in
global, regional scale in Vietnam.

The application of GPS with the highest
precision for the study of is tectonic movement
should be carried out in the following order :

- Establishment of benchmark,

- Planning measurment session and determina-
tion of session duration,

- Using precise ephermeris, good coordinates
of reference point,

- Choosing the baseline solution set-up,
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