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I. Gl6l THI$U CHUNG 
Khu vye Biln Dong Vift Nam, mic dh 

da hai qua nWeu nim ngWfin ciiu nhung 
van cdn rit nWeu noi chua dupc khio sit 
hoie mdi cW dupc tfiyc Wfin d miic df rit 
sa lupc, die Wft d vung friing sau vi 
nhitag khu vye xa xfii, ldm vye nhay cim. 
Mft hudng tiep can mdi frong khio sit 
ngWfin ciiu cau frdc dia chit citag nhu 
frong tfiim dd khoing sin Win dd li iing 
dung cfng nghf do cao vfi tinh. Do cao vfi 
nnh li qui hinh do dac sy Win dfii cua 
dia Wnh be n^t dai duong (so vdi mit 
Ehpsoid Trii dit) bing ra da sdng ngin 
dit ttfin vf tinh. Bl mit dai duong li mpt 
mo phdng dja Wnh diy, su mip md gl 
ghe ciia nd dupc giy ra bdi sy Wln'ddi 
cua Iyc hpng ttudng Trii dit. Dua vio 
nhitag dinh lult vft 1̂  vi md hinh toin 
hpc ngudi ta cd till Win dli dp cao bl 
m|t d?i duomg fliinh ttudng di tfiudng 
hpng lyc vi dp siu diy Win. Dp chinh 
xic citag nhu Ii dp phin giii cua sd Ufiu 
do cao ve tinh phy fliupc vio miic df bao 
phli khfing gian aia vf tinh, chitag ngiy 

dupc ting cudng bdi sy do lip qua nWlu 
nim [7, 11]. ^ ^ 

Hifip biln ddi dja Wnh bl mit d9i 
duong fliinh di tfiudng ttpng luc (ttpng 
Itic vp tatfi) yi dp siu diy Win khfing 
phai li mft van dfi mdi. Vio nhimg nim 
80 cua flie ky hvdc, do cao vfi tinh da bit 
dau frd tfiinh mfit hudng dupc chd f din 
trong ngŴ fin ciiu Wfin. Tir dd din nay di 
cd rapt so c&ig hinh ngWfin cim nhim 
xay dyng hoin fliifin mang ludi, cii fliifin 
dp chmh xic cua sfi Ufu do cao vfi tinh 
Trong nhitag nim qua, cic nhi khoa hpc 
My da xiy dyng dupc mang ludi sl Ufiu 
di_ fliuang ttpng luc mdi nhit vdi dp chi 
het d?t den I'xl' (SandweU and Smifli, 
V22.1)̂  cung nhu dp siu cic dai duane 
tron tfie gidi 2,5x2,5 km [7]. Cd thi ndi, li 
nhung ngudn sd Ufu dja vft Iy cd df phin 
giai dong dfiu nhit, df bao phfi i^ng; vdi 
mpt muc df CWnh xic phii hpp, dujc sfi 
dyng mpt cich Wfu qui cho 4 : n^fin 
euu cau hue dja chat ttfin Biln Ddng Vif t 
Nam. Ngudn s l Ufu do cao vfi tfnh da vi 
dang dupc khai tfiic mot cich cd Wfu qui 
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nhim lip diy nhitag khoing trdng sd Ufu 
mi khao sat bing tiu tren biln chua thyc 
Wfn dupc [7,9]. 

Trong bai bio niy, cic tic gii sfi dyng 
kfit hpp ngudn sd Ufiu do cao vf tinh vi sd 
lifu do bing tiu tryc tilp ttfin biln dl tao 
nfin mft ngudn so Ufiu cd dp ddng nhit, 
dp chunh xic cao hon, cd muc dd bao phu 
ding diu trfin toin bd Biln Dfing Vift 
Nam. Tu ngudn sd Ufu dd, tiln hinh ip 
dyng td hpp cic phuang phip minh giii 
md hinh 2D, 3D nhim xic djnh vi Iim 
ndi bat rapt sd ylu td dja chit die teung 
trong Idiu vuc. 

n. vAi N ^ KHAI QUAT ve oo CAO vf TINH 

Tfi nhttag nim 1980, kJ? tiiuft do cao 
vf tfnh di dupc fing dyng di do ve bin dl 
dja Wnh bl mit dai duomg (mit Geoid). 
Bfi mit d?i ducmg khfing phii li mft mSX 
phing (khfing tfnh din inh hudng cfia 
sdng, gid, tfifiy taiu vi ddng chiy), nhung 
tfieo cic djnh luit vft I^ tfii nd Ii mpt mSit 
din^ tfil cua hudng ttpng Iyc Trii dit. 
NWeu ngWfin cfiu da cW ra ring sy chfinh 
Ifch df cao giiia bl mit tfiyc tl cua d^i 
duomg so vdi mit EUipsoid Trii dit 
khoing 100 m. Sy gl ghe len xuing cfia 
be mit d î duomg dupc giy ra bdi sy biln 
doi cfia tiTidng frpng Iyc Trii dit, chiing 
khdng tfifi nWn tfiiy bing mit tfiudng 
nhung cd tfil do dupc bing mft radar rit 
chfnh xic d§t frfin vf tinh. 

Dfi tfiilt Ifp dja Wnh bl mit dai duong, 
ngudi ta tfln hinh do dac chinh xic hai' 
khoing cich. Thfi nhit, dd Ii df cao cua 
vf tinh A* so vdi mit EUpsoid bing hf 
tfiong mang ludi frgm Laser vi Doppler 
dit frfin be mit Trii dit (Mnh 1). Df cao 
niy cfia vf tinh cdn dupc Wfu chinh bing 
qui frinh tinh toin qujf d^o dpng ctasnd. 
Thu hai, df cao cfia vf tinh so vdi bl rait 
d?i duong gin nd nhit h duac do bdi ra da 
sdng ngin dit fren vf tinh cd tin sl mang 
la p,5 GHz (GeoSat). Nhira lo^i bd 
nWeu vi lim ting tin Wfu phin xg sdng ra 
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da tfi bfi mit dgi duong ngudi ta su dyng 
xung ra da cd df I§p cao (1000 
xung/giiy). Anh hudmg cfia tfifiy taeu, 
cfia ting difn Iy, cfia kW quyin citag dupc 
Wfu chinh trong qui trtnh tfnh toin, do 
dgc. Df cao dja Wnh bl m$t dgi duomg c6 
tfil dupc do vdi dp cWnh xic tfieo phuong 
fliing dfing li 0,03 m. Df cao cfia bl mft 
dgi duomg Â  (df cao m§t Geoid) so vdi 
mgt EUipsoid Ii Wfiu gitta hai dp cao ndi 
frfin vi dupc tfnh flieo cdng flific sau 
[7,11]: 

N=h*-h 

Hinh I. Phip do eao vi tinh b&i hi 
thdng Topex/Poseidon. 

. . ' "• XAC 0|NH TRU-eXNG TRONG LITC 
VA DO sAu DAY BI^N BANG S6 Lieu BO 
CAO V$ TINH 

Sy nhip nho cfia bl mit Geoid phin 
Ml sy bien dli mft df di't di bfin dudi 
diy dgi duomg vi nd cd tfil dupc Wen dli 
tfiinh dj tfiudng frpng Iyc qua phuang 
tanh Stoke (phuang phip geoid-to-
gravity) boic tfnh dgo him cfia bl m|lt 
Geoid bing phuang tanh Laplace 
(phuang phip slope-to-gravity) qua phfip 
bien doi Fourier. Phuang phip geoid-to-
gravity dupc sfi dyng bdi GETECH, cdn 
phuong phip slope-io-gravity dupc phit 
taen bdi SandweU and Smith (2013) [7], kc 



MOI quan hf giua dp cao Geoid N(x) 
va Iyc hap dan frpng frudng Trai dat 
V(x. z) dupc bifiu dien tfieo cdng fliuc sau: 

N(x,y) = l-V(x,y,z) (2) 
So 

Do ddc dja Wnh rait Geoid tfieo hudng 
i vi y dupc bifin ddi tfiinh di tfiudng 
trpng Iyc vc tinh nhu sau [7]: 

Ttongd6k,=j--k^=j~, ;î ,Â  î  

budc sdng. 

Jo Ufu do cao vf tinh vdi df phan giii 
.cao dupc sfi dung dl xac djnh df siu diy 
)f bien. Ng-ooi ta su dyng md Wnh toin hpc 

bien ddi trudng dj tfiudng ttpng Iyc ve tinh 
thinh df sau day Win. Moi hrong quan giiia 
trudng di tfiudng frpng lyc G(k) va df siu 
diy Wen Hflc) dupc tfil Wfn qua phfip Win 
ddi Fourier nhu sau [7]: 

G{.k) ^2jir{p^ -P^)exp{-ld^k\d)H(k)(A,) 

0 diy p^ li mat df bung binh cfia vd 
frii dit, p„ li mgt df cfia nudc Win, d li 
dp sau frung binh dja hinh diy Win, F li 
hing sd luc hip dan Newton. 

fV. MOT SO Ker QUA U'NG DUNG TAI 
LIEU DO CAO V$ TINH v v, i«i 

1. Si> dyng kit hpp s6 lifu do cao vf 
tinh vM sd lifu do bing tiu trtn biln 

Nhim nang cao df cWnh xic cfia sl 
lieu do cao vf tinh, frong ngWfin cuu niy, 
cic tic gia tiln hinh sfi dyng kit hpp sl 
hfu ve tinh vdi so Ufu do fryc tilp bing 
tiu frfin bifin (sl Ufu diinh tiu) Wfn cd 
ttong khu vye ngWfin cfiu (Geosat ERS-
1/2, cdc vi tinh Topex/Poseidon, Cryosat 
[T\vd cua cdc tdu khdo sdt Gagarinsky, 
AttaUmte [\]). Df cUnh xic cua s l Ufu vf 
tinh phy tfiufc vio nWlu ylu tl, bao gfim 

frang tfiii tu nWen cfia cic dai duang vi 
quan he khfing gian cua chdng vdi cic lyc 
Oia. Njgoai ra chung cdn phu tfiudc nWfiu 
vio sd lupng va chit lupng cfia sl Ufiu 
tfianh till. Vi nhimg ly do do, dfi kit hpp 
vdi ngudn so Ueu vfi tfnh cic tic gia da 
lya chpn vi cW sfi dyng cac tuyin sd lieu 
thanh tau cd ngudn gdc id ring, cd dp 
cWnh xac vi tin cay cao. Trong ngWen 
cuu r.ay cac tie gii s i dyng ngudn sl Ufiu 
dupc do bdi tau Gagarinsky vi Atialante 
vatfisateIUte[l, 7]. 

d diy, cic tic gii da su dung vi so 
sanh so hfu cua nWfiu hiyln do tiianh tiu 
vi sd lieu vf tinh cd tog dp hrang fing vdi 
nhau. Tuy nWfin, frong khudn khi cfia bii 
bao cW bieu diln kit qua so sinh kit hpp 
cua 10 hiyfin (Hlnh 2). Cic dudng miu 
xanh li so Ufu do cao vf tinh, cic dudng 
mau dd li so Ufu tiiinh tiu hifn cd fren 
Khu vye Bifin Ddng Vift Nam. Sd Ufiu do 
cao vf tinh dupc Wfu cWnh dua tfieo sl 
hfu tfiinh tiu bing phuang phip sai phin 
huu hgn. Qua nhilu budc so sinh, tfnh 
toin Wfin ddi, frong nghifin cuu niy, cic 
tic gii da xiy dyng dupc mpt ragng ludi 
so Ufiu ttpng Iyc Fai, Bughe, df sau diy 
bien cd df tin egy, vdi df phin giii ding 
nhat cho toin bp Khu vye Biln Ddng Vift 
Nam vi Iin can (Hinh 3,4,5). 

2 Mft at> ylu t l dja chit xic dfnh theo 
sd lifu do cao vf tinh 

Trong khudn khd cua bii bio, cic tic 
gia khfing cd Jr dinh di siu mft cich cW 
tifit dfin cic phuang phip minh giii dja 
chat hr sd Ufiu do cao vf tinh mi cW dl 
cip mft cich Chung nhit din mft sl kit 
qua da dgt dupe. 6 diy, cic tic gii di sfi 
dyng mft so phuong phip mdi: lpc frudng 
theo ^ so, gradient frpng Iyc eye dgi, mfi 
hlnh 3D di fliudng frpng Iyc... minh giii 
so hfiu do cao vf tinh dl xic djnh cic ciu 
taic dja chit cua vd Trii dit Khu vye 
Bifin Dfing Vift Nam vi Iin cin [7 9] 
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Hinh 2. So sdnh. kit hgp sd liiu tru&ng trpng lgc v? tinh (edc du&ng mdu xanh) 
va so li?u do Ihdnh tdu (edc du&ng mdu do) trin khu vuc Biin Ddng 

j » t » 

Hinh 3. Di thu&ng trpng luc Fai (kit hpp sd liiu do vi tinh 
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v&i do thdnh tdu) [1, 7, 10]. 



'"> IM 110 

Htah 4. Dp sdu ddy biin (kit hgp sd lieu do vi 
? tinh v&i do thdnh tdu) [I, 7, 10]. 

-!??.- m 110 , „ 

Hlnh 5. Di thu&ng trpng luc Bughe ddy du. 
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'00 l ^ ^ ^ " " Its lao 12S 

Hinh 6. Cdc khdi cdu true ndng hg dia chdt phun trdo bazan nui liia 
dupc phdt hien b&i di thu&ng trpng luc ve tinh du ddng tinh. 

' « 10S 108 111 , „ , „ ,20 123 
^ W JTMB « g . B » . , ^ . , „ . . a , „ „ 

Htah 7. Cdu tnie mat Moho xde dinh theo mo hinh 3D di thu&ng trpng lgc. 
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IW ns _LS S !» 

^v».Wd«,n, g loutgi , I^T,vc,^ai,a,oum^i 

cau fruc h? tiidng dfit gay, cung nhu fruc 
tich giin diy Bifin Ddng V.ft Nam, ranh 
gidl giira vd luc dia-vd dgi duang, mit 
mdng Kainozoi, m|t Moho. 

Cdc tdc gid cam an Di tdi 
KC09J1/11-15 dd hS trg cdc diiu kiin 
can thiet di hodn thdnh nghiin ctiu ndy 

VAN Lifu 

S "^ say augc xdc dinh bang gradient ngang irpng luc cue dgi 
Cd tiifi ndi, qua ngWfin cfiu niy, lit 

nhieu cac yfiu t l ciu frfic dja chit nhu cic 
kieu vo lyc dja, dgi duang, cic nui ngim 
cQng nhu cic chuoi phun frio bazan mii 
lira, fryc tich gian diy Win, hf tfidng dut 
gay, mit Moho, diu dupc bifiu If ro qua 
cic phfip Win ddi vi minh giai tii lifu 
frpng luc (Hinh 6-8). 
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