Nghién cizu

NGHIEN CUU UNG DUNG SO LIEU TRONG LUC PO

TRUC TIEP VA TU PO CAO VE TINH PE HQOP NHAT

KET NOI HE THONG PUT GAY TREN PAT LIEN VA
BIEN KHU VUC POI BOPONG BAC VIET NAM

TRAN TUAN DUONG®, TRAN TUAN DUNG®2, TRAN TRONG LAP®),
NGUYEN PHUONG NAM®, TRAN HOANG TAM®, PAO TUAN LINH®
WVign bia chdt va Dia vt ly bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
@Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
@ Trong Pai hoc Khoa hoc Thai Nguyén
@ Trweong Pai hoc Mé - Pia chat

Tom tat:

Trén khu viee d6i bo, néi chung, khdo sdt do dac trong luc truc tiép van ¢ mire dé thua thét,
chira dong déu, tham chi nhiéu khu viec khong thé thuc hién diege do dia hinh chuyén tiép phirc
tap. S6 liéu dj thuong trong luc Vé tinh c6 dg chinh xdc chwa cao so véi $6 liéu do truc tiép,
dac biét 1a ¢ cac khu viee ven bién, khu viee cde dao, quan dao hodc ¢ nhiing khu viec ¢d nhiéu
bai ngam. Do dé, di thirong trong luc vé tinh can phdi c6 sw hiéu chinh theo sé liéu do truc tiép
nham ndng cao tinh dong nhdt va dé chinh xac. Trong nghién citu nay, phwong phdp binh
phurong toi thiéu Collocation dwoc ap dung hiéu chinh két néi sé liéu trong luc trén bién va dat
lien dwa theo sé lidu trong luwc do truc tiép Va tir do cao vé tinh. Phiong phdp géc nghiéng
gradient ngang d; thuweong trong liee diroc sir dung d@é xdc dinh Vi tri ciing nhie la ddc diém cau
tric cia hé thong cdc dit gay trong khu viec. Két qua nghién cizu da cho thdy dwoc tinh thyec
tién, hizu ich cua tich hop di thuong trong lue do truc tiép véi trong luc vé tinh; No ciing thé
hién dwoc tinh hiéu qua minh gidi tai liéu trong luc xdce dinh, hop nhdt két noi hé théng diit gay
dat lién va bién khu vie déi bo Pong Bac Viét Nam.

Tur khoa: Trong luc vé tinh; trong luc do truc tiép; déi bo Péng bac Viét Nam; phiong
phéap Collocation.

1. Giéi thiéu chung dong bang thap phia Tdy Nam d lam nén sy

Khu vyc nghién ciu bao gdm khu vuc dat - riéng biét \{é chu trac dja chat ¢ day. Cho dé’n
lidn va khu vuc dsi by Pong Béc Viét Nam.  Nay Vice di€u tra, nghién ctu cau trac dia chat
Khu vuc dét lién ndm trong ving chuyén tiép ~ cuavung chuyén tiép giira khu vuc ndii cao va
tir dia hinh ndi cao phia Pong Bic xudng viing ~ dong bang, noi ma sy twong ho phirc tap the

Ngay nhén bai: 1/5/2022, ngay chuyén phan bién: 5/5/2022, ngay chap nhan phan bién: 9/5/2022, ngay chap nhan ding: 28/5/2022
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hién tir dudi sau cua vo Trai dat con nhiéu van
dé chua dugc dé cap dén. Khu vuc d6i bo
Dong Bac Viét Nam, mic du da trai qua nhiéu
nam nghién ciru nhung van con nhiéu noi méi
chi duoc thuc hién & muc d6 so lugc [14]. Mot
diéu thuan loi dé khac phuc nhitng han ché
trén, d6 1a ngudn sé liéu do cao vé tinh (cing
Vi td hop cac phuong phap dia vat ly) di va
dang duoc khai thac mot cach hiéu qua lap day
nhitng khoang tréng sb liéu ma khao sét bang
tau chwa thuc hién duoc. D3 c6 nhiéu cong
trinh nghién ctu xac dinh, nang cao muc do
chinh x&c, d¢ phan giai cua di thuong trong
luc vé tinh bang di thuong trong luc vé tinh
(tur cac vé tinh Geosat, Topex/Poseidon, ERS-
1, Envisat, Jason-1, Cryosat-2 va
SARAL/Altika...) va di thuong trong luc do
truc tiép trén dat lién, trén bién dé tao ra duoc
mot mang luéi sb liéu trong lec cho cac dai
duong trén thé gisi [4], [13]. Tiéu biéu co thé
ké dén 1a Sandwell, D. T. va nnk (1999),
Huang, M. T., va nnk (2006), Zhang, S.,
(2016) [6], [20]. O Viét Nam c6 Bui Cong
Qué, Tran Tuan Diing va nnk (2008), Nguyén
Van Sang vannk (2012) cling da thyc hién cac
phép so sanh tich hop di thuong trong luc vé
tinh va di thuong do truc tiép trén tau [3], [10],
[15]. Cac nghién ctru trén da cho thay rang, ¢
khu vuc gan bo, truong trong luc dat duoc co
d6 chinh xac khong cao. Pay 1a mot van dé
can phai duoc khic phuc khi st dung sé liéu
trong luc tai cac khu vuc ddi bo. Nhu vay, co
thé néi van con thiéu cac cong trinh nghién
ctru dy da vé hop nhat va két ndi hé thong dut
gay chuyén tiép giira khu vuc dat lién va bién.

Hién nay, c6 nhiéu phuong phap duoc
phét trién dé xac dinh ranh gigi cua nguon gay

di thuong trong luc. Mot trong s6 d6 ¢6 thé ké
dén 1a phuong phip goc nghiéng gradient
ngang trong luc dugc dé& xuat boi Miller va
Singh, 1994 [8]. Sau do, phuong phap goc
nghiéng dugc Wijns va nnk (2005) [19],
Ferreira va nnk (2013) cai tién thuat toan,
nang cao mirc do chi tiét trong xac dinh ranh
gidi cua nguon gay di thuong.

Nghién ciru xac dinh dic trung va két ndi
hé théng dut gdy trén dat lién va bién s& gop
phan khong nho nang cao hiéu qua nghién ctu
cAu trac dia chat va mot sb loai hinh tai bién
lién quan. Qua cac dic trung do, c6 thé luan
giai duwoc mdi quan hé mat thiét gitra cau tric
dut gay vai mot s loai hinh tai bién dia chat
nhu 1a truot 16 dat, x6i 1¢, boi tu b bién & khu
vuc d6i b Pong Bac Viét Nam.

2. Ngudn tai liéu sir dung

Trong nghién ciru nay, cac diém do trong
luc truc tiép duoc sir dung tir cac chuyén do
boi tau RV Professor Gagarinsky qua cac
khao sat khoa hoc hop tac gita Viét Nam va
Lién bang Nga trong nam 1990, 1992, cung
véi ngudn sé liéu do dac tir cac du an diéu tra
khao sét ciia Tong cuc Bién va Hai dao, Tong
cuc Dia chat va Khoang san, Vién Dia chat va
Dia vat Iy bién. Ngoai ra con ¢6 mot sb luong
tai liéu trong luc duogc luu trix tai Cuc Tric dia
Phap. Cac diém do trong lyc tryc tiép trén dat
lién 1a 673 diém va trén bién 1a 404 diém
(trwong trong luc binh thuong dugc tinh
chuyén theo cong thtc qudc té trong hé
Potsdam; cac ngudn sé liéu duoc biéu dién
trén hé quy chiéu WGS84 theo do vi va do
kinh tréc dia) (hinh 1a) [3], [7], [15], [16],
[17].
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Hinh 1. a, Minh hoa cdc diém do trong lyc truc tié}? trén dat lién va bién ((1)>Vién Dia chat
va Khodng san; (2)> Cuc Trdc dia Phép; (3)>Tau Gagarinsky; (4)> Tong cuc Bién va Hai
dao; (5)> Vién Pia chat va Pia vit ly bién)); b, Di thuong trong luc vé tinh

Di thuong trong luc duge xac dinh tr do
cao v¢ tinh vai ludi grid 1'x1" (sau day duogc
goi tat 1a trong luc v¢€ tinh), dugc dua ra boi
Sandwell, D. T va nnk (dwoc cap nhat bd sung
cho dén thoi diém hién tai va dugc biéu dién
trén hé quy chiéu WGS84 theo do vi va do
kinh tric dia) (hinh 1b) [5], [13].

3. Phuwong phap nghién ciru

3.1. Phwong phdp binh phwong téi thiéu
Collocation

Tu sb liéu do cao vé tinh, cac nha khoa
hoc da tinh toan xac dinh duoc di thuong trong
lyc trén pham vi toan ciu, trong dé cé ving
bién Viét Nam [13]. Tuy nhién, di thuong
trong luc nay c6 d6 chinh xac chua cao va co

Ag = K (Ag alt ’Ag P) ' K(Ag o 1Ag a ) + CAanAan
P ' KT(Agalt,Agdo)

K(Ag®,Ag,)

Trong do:

K(-,-) - Ma tran hiép phuong sai cua di
thuong trong luc (gitta di thuong trong luc vé
tinh voi di thuong trong luc tai diém P bat ky
K(Ag®t, Agp); gitra di thuong trong luc do
truc tiép voi di thuong trong luc tai diém P bat
ky K(49%,4gp); gitra di thuong trong luc
vé tinh tai cac diém khac nhau
K(Ag®t, Ag®t); giita di thuong trong luc do
truc  tiép tai cac  diém  khac

chénh léch so vai di thuong trong luc do truc
tiép trén dat lién va trén bién. O day, muc dich
chinh ctia phuong phép binh phuong tbi thiéu
Collocation 1a tich hop hiéu chinh sé liéu
trong luc vé tinh theo s6 liéu trong luc do truc
tiép. Phuong phap c6 thé duoc mo ta mot cach
tong quat nhu sau:

Gia str trén khu vuc nghién cau c6 k gia
tri di thuwong trong Iluc V€ tinh
AgM™, AgZ", ..., AgS" va m gia tri di thuong
trong lyc do tryc tiép Ag{?, Agd°, ..., AgZ.

Khi d6, theo phuong phap Collocation, di

thuong trong lyc cua diém P bat ky duoc tinh
theo cong thuc [10], [12]:

K(Ag™, Ag®) -1 Ag™
K(AgdoiAgdo)"'CAdoAm:l . |:Agd0:|
nhau K (4g%°,Ag%°) ; giita di thuong trong
luc vé tinh vai di thuong trong luc do truc
tiép K (4g™¢, 4g%°)).

K'(,-) - Ma tran chuyén vi cia ma tran
hiép phuong sai K(,-).

Caa - Ma tran hiép phuong sai cua sai s6
do (ca do truc tiép va ca do vé tinh).
Céc gia tri hiép phuong sai cua di thuong

trong luc dugc tinh theo phuong phap cua
Tscherning CC, Rapp RH, 1974, cbng thuc
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tinh nhu sau [18]:
\ (I 1)2 R2 1+1 o A (l l) R2 1+1
K(Ag.,Ag.)=ay d ~—2| —| P(cos — = | R(cos
(49.:80,) =22 6, = [ri.rjj o) 2 o) o [n-n} o)

Trong d6: B (CoSy) — Da thirc Legendre
bac |; w — Khoang cach ciu gitra diém i va j;
ri va rj — Khoang cach dén diém i va j tinh tir
gbc toa do; R — Ban kinh trung binh cua Tréi
dat; a— Tham s6 b sung; di— Phuong sai cua
cac hé sb dén bac N; b— Hang sd, thuong dugc
chon 13 4; A — Hing sb c¢6 don vi 12 (m/s)*; Re
— Bén kinh caa hinh cau Bjerhammar.

Céac tham s6 a, di, N, A, va Rg s& dugc xac
dinh bang céch 1am khép ham hiép phuong sai
ly thuyét véi cac gié tri hiép phuong sai thuc

nghiém, chiing duoc xac dinh theo phan mém
cua nghién ctu [11].

3.2. Phuwong phdp goc nghiéng gradient
ngang treng luc

a. Xac dinh goc nghiéng gradient ngang
trong luc

Phuong phap nay thuc hién phép chuan
hoa dao ham thang ding gradient ngang trong
luc. Goc nghiéng gradient ngang trong luc
(TDR) duoc tinh theo cong thuc:

dH[Ag(x, y)]
dz

TDR {H[Ag(x,y)]} = atan

0x dy

\/(6H[Ag(x,y)])2 N (0H[Ag(x,y)]>2

Trong d6 H[Ag(x, y)] la gradient ngang trong luc, duoc tinh nhu sau [2]:

H[Ag ()] = j (Lo’ (29

0x

2Ag(xy) | ,x 9Dg(xXY) 1, am bac nha
%(;cy) va %(;‘y) 1a dao ham bac nhat

cua truong di thuong trong luc theo phuong x,
y va Ag(x,y) la di thuong trong luc.

TDR {H[Ag(x,y)]} 1a ham luong giac
atan nén gia tri ciia n6 s& bién doi tir — = dén
+ g Céc diém cuc dai TDR phan anh c4c ranh
gidi vé mat do dat da - voi mot goc do nao do,
trong minh giai trong luc, ching ta cé thé goi
chiing 12 hé théng cac dut gdy. C6 thé noi, day
la mot phuong phap c6 tinh khach quan va d¢
tin cdy trong xac dinh hé thong dut gay ciing
nhu ranh giéi cac khdi cau trdc nang ha [1].

b. Xdc dinh diém cuc dai TDR

dy

(TDR(H)max)

Xac dinh vi tri va gia tri cuc dai cia TDR
trén mang ludi sé lidu duoc tién hanh bang
cach so sanh gid tri TDR(H, ;) (c0 toa dd (i,j))
Vi 8 diém xung quanh theo céc bat dang thirc
dudi day [2]:

TDR(H,,,)<TDR(H,)>TDR(H,.. )

TDR(H; . )<TDR(H,,)>TDR(H, ,..)

TDR(H, ,,)<TDR(H,,)>TDR(H,, )

DR(H,,,,)<TDR(H,;)>TDR(H,..,.)

_|
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TOR(H)i1js  TOR(H)y TOR(H)yy 401

TOR(H),

[ ) [ J
TOR(H), 1.‘/ TOR(H);,  TOR(H),y;,

Hinh 2. So @6 minh hoa xdc dinh vi tri cuc
dai TDR
Mot bién dém N (0 <N <4) duoc sir dung
dé xac dinh kha niang dat cyc dai cia diém do.
Ctr mdi bat dang thirc trén dugc thoa man thi
bién dém N ting thém 1 don vi. Trong nghién
ciru nay, lua chon
N >2, khi d9, vi tri cling nhu gia tri cyc dai cua
TDR(H, ; ) s& duoc xac dinh:
o b0
2a
Trong d6: a, b 12 cac hé s6 phu thudc vao
TDR(H, ; ); d 1a khoang céch giita 2 nut lugi

TOR(H),,  TOR(H)y;

s6 liéu theo phurong tinh toan.

TDR cuc dai tai diém xmax duoc xac dinh
bang mot ham bac 2:

TDR(H ) gy = a2, +bX,,p + TDR(H, ;)

max max

Vé&i mdi bat dang thuc thoa mén, s& xéac
dinh dugc Mot vi tri xmax trong tng vai gia tri
TDR(H)max.

4. Két qua nghién cieu

4.1. Di thwong treng luc higu chinh tich
hgp

Di thuong trong luc trude va sau khi hiéu
chinh duoc so sanh véi nhau. Do 1éch gitra
chdng sau khi hiéu chinh duoc biéu dién trén
hinh 3a. O day, trong khudn kh gidi han cua
Mot bai bao va ciing nhu tiéu dé cia bai béo
da néu, s& khong di sau vao trinh bay, biéu

didn maot céch chi tiét cac két qua trung gian.
Sau khi sir dung 1077 diém do trong luc tryc
tiép dé hiéu chinh, tich hop vai sb liéu di
thudng trong luc vé tinh, két qua so sanh di
thuong trong luc vé tinh vai di thuong trong
luc do truc tiép trudc va sau khi hiéu chinh,
tich hop nhu sau:

- Do léch trung phuong giira di thuong
trong luc trude khi hiéu chinh véi di thuong
trong luc do truc tiép: o, = + 8,233 mGal.

- Do léch trung phuong gitta di thuong
trong luc sau khi hiéu chinh vai di thuong
trong lyc do tryc tiép: o3, = * 3,373 mGal.

C6 thé thay sau khi hiéu chinh do léch
trung phuong dugc cai thién tur + 8,233 mGal
xuéng con +3,373 mGal. Sai léch gitra di
thuong trong luc trudc va sau khi &p dung
phuong phép hiéu chinh binh phwong téi thiéu
Collocation la tir -4,34 mGal dén +3,40 mGal
va duogc biéu dién trén hinh 3a. Nhu vay, véi
phuong phap Collocation, di thuong trong luc
vé tinh da duogc hiéu chinh, tich hop vai di
thuong trong luc do truc tiép. PO chinh xac
cua di thuong trong luc vé tinh da dugc nang
Ién, nang cao do chinh xac. Két qua dat duoc
la mot mang ludi sb liu trong luc véi kich
thugc 1' x 1' trén khu vuc déi bo Pong Béc
Viét Nam va lan can (hinh 3b). Di thuong
trong lyc sau khi hiéu chinh bang phuong
phép Collocation c6 gia tri bién do6i trong
khoang tir -71,5 mGal dén +39,3 mGal; So
sanh vai ngudn sé lidu ban dau cé dai bién doi
la tir -75,8 mGal dén +40,5 mGal, tuong tng.

Tir két qua so sanh hiéu chinh c6 thé thay
rang, sau khi hiéu chinh gia trj di thuong trong
lyc thay d6i ddng ké & tai va xung quanh vi
tri diém do bang tau trén bién, cang cach xa
hon thi gia tri hiéu chinh di thuong trong luc
cang thay doi it hon. Piéu dé néi 1én rang,
trong bai toan hiéu chinh di thuong trong luc,
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murc d6 chinh xac cang dwoc nang cao khi mat
d6 diém do truc tiép bang tau trén bién cang

== ; !q "" 1

l6n va dugc phan bé déu trén khu vuc nghién
clu.

Hinh 3. a, Sai léch gitia di thuong trong luc vé tinh trudc va sau khi hiéu chinh, tich hop bc%ng
phirong phdp binh phirong t6i thiéu Collocation; b, Dj thirong trong lwc vé tinh da duwoc hiéu
chinh tich hop (free-air)

4.2. H¢ thong aut gdy hep nhdt trén ddi
bé Pong Bdc Vigt Nam

Trong qua trinh tinh toan, qua budc trung
gian, di thuong trong luc free-air duoc tinh
chuyén sang di thuong trong luc Bughe. Trén
hinh 4a la phan b4 géc nghiéng gradient ngang
trong luc bughe (TDR) va cuc dai géc nghiéng
(TDR(H)max). Trén phuong dién nghién cau
duat gdy theo minh giai tai liéu trong luc thi d6
ciing dugc coi 1a phan bé cua hé thong cac dut
gdy, cua cac ranh gigi mat do. Hé théng cac
dut giy duoc thé hién bang vi tri va huéng cia
cac dai cuc dai TDR(H)max. Mac du phan bé
cac cyc dai TDR(H)max con kha la phuc tap
(hinh 4a) nhung ciing da thé hién rd duoc cac
dut gdy ciing nhu céc ranh giéi vé mat do dat
da trong khu vyc. Cac dut giy duoc biéu thi
bang cac dai cuc dai TDR(H)max kéo dai ké
tiép nhau va ciing hudng, dic biét rd nét 1a cac
dut gay c6 qui mé mang tinh khu vuc. Néu di
sau vao nghién ciru phan bé TDR(H)max & Cac
muc sau khac nhau (bang cac phép giai tich
trueong 1€n nira khdng gian phia trén hoac loc
truong vai cac budc séng khac nhau) thi co
thé x4c dinh dugc chi tiét hon vé cac dic trung
phan bé khéng gian cua hé thong cac dut gay
(goc nghiéng, huéng cam, phuong va do sau
phét trién...). Trén phan dt lién, cac dut gay

khé& pht hop vai két qua ¢ cong trinh [9].

Bang viéc phan tich phan bé khdng gian
cling nhu 14 gia tri TDR va TDR(H)max VOi to
hop phuong phap thich hop, cac dai diém cuc
dai dugc két ndi v6i nhau tao nén mot buc
tranh hé thong dut gay ca vé vi tri khdng gian
va quy md phét trién. Tuy nhién, trong pham
Vi cta bai bao cling mai chi di vao mo ta mot
cach khai quét hinh thai cau tric caa mot sb
dut gdy chinh trong khu vuc (hinh 4b), do 1a:

- Hé cac dut gdy huong Tay Bic - Pong
Nam dugc thé hién kha rd bang dai
TDR(H)max phét trién lién tuc, c6 gia tri > +0,5
rad, phat trién cha yéu & phia Tay Nam khu
vuc nghién cau. Trén ving ven bién Nam
binh - Thai Binh - Hai Phong, cac dut gay nay
chuyén huéng va chay song song véi duong
bd bién, c6 phuong phat trién Pong Bac - Tay
Nam. Ngoai ra, doc theo bd bién Quang Ninh
ton tai mot hé dat gy nho co phuong kéo dai
song song vai duong bo; cac dut ¢ day bi phan
cit boi cac dut gdy chay tir trong dat lién
huéng ra bién.

- Hé cac dut gdy phuong A Kinh tuyén,
ching phat trién chu yéu & Trung tdm va phia
Nam cua khu vuc. Cac @it gdy nay c6 qui mo
nho, phéat trién trong tang tram tich néng.
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Chung thuong bi cit béi cac dut giy phuong
Tay Bic - Pong Nam. O khu vyc Trung tam,
hau hét cac dit gay phuong A Kinh tuyén déu
bi khong ché boi dut gay co qui mo kha 16n
(duoc biéu hién rd nét bang dai TDR(H)max
phat trién lién tuc, c6 gia tri > +0,7 rad)
phuong Tay Bac - Bong Nam.

- Phia Bic khu vuc nghién ciu, 12 ving
nuai cao dia hinh phuc tap, hé cac dut gay co
phuong phét trién da dang chay theo xu thé
cta dia hinh. Cu thé chiing c6 phuong A Vi
tuyén, Pong Bic - Tay Nam va Tay Bic Dong
Nam. Nhin chung cac dat gdy ¢ day déu co
qui moé khoéng I6n.

-

Hinh 4. a, Géc nghiéng va diém ciee dai géc nghiéng gradient ngang di thwong trong luc
b, Phén bo hé thong dirt gay dat lién va bién khu viec Péng Bdc Viét Nam

5. Két luan

S6 liéu trong luc trén bién va dat lién da
duoc hiéu chinh két ndi ting d6 chinh xéac. o
Iéch trung phuong gitra di thuong trong luc vé
tinh va di thuong trong lec do tryc tiép duoc
cai thién tir +8,233 mGal lén dén + 3,373
mGal;

Hé thdng cac dut gay trén dat lién va bién
khu vuc doi bd Pong Bic Viét Nam da dugc
xac dinh, hop nhat két ndi bang to hop cac
phuong phap, m6 hinh minh giai di thuong
trong luc;

Két qua nghién ctru da cho thay duogc tinh
thuc tién, hitu ich cuaa tich hop di thuong trong
luc do truc tiép véi trong luc vé tinh; N6 ciing
thé hién duoc tinh hiéu qua minh giai tai liéu
trong luc xac dinh, hop nhat két ndi hé thong
dut gay dat lién va bién khu vuc Dong Bic
Viét Nam.O

Loi cam on

Céc tac gia chan thanh cam on Vién bia

chat va Dja vat Iy bién - VAST da tao moi diéu
kién dé hoan thanh cong trinh nghién ciru nay.
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Summary

Research and application of the direct measured gravity and satellite-derived gravity
data for consolidating and connecting the faults system onland and inshore in the Vietnam
Northeast coatal zone

Tran Tuan Duong, Institute of Marine Geology and Geophysics, Viethnam Academy of
Science and Technology; Graduate University of Science and Technology, Vietnam Academy
of Science and Technology

Tran Trong Lap, Institute of Marine Geology and Geophysics, Vietnam Academy of Science
and Technology

Nguyen Phuong Nam, Institute of Marine Geology and Geophysics, Viethnam Academy of
Science and Technology

Tran Hoang Tam, Thai Nguyen University of Sciences
Dao Tuan Linh, Hanoi University of Mining and Geology

In the coastal zone, direct gravity survey is still sparse and uneven; in many areas, it cannot
even be conducted due to complicated topography. Meanwhile, this area is covered entirely by
satellite-derived gravity data. However, the satellite-derived gravity anomalies are not highly
accurate compared with directly measured gravity anomalies, especially in coastal zones,
islands, archipelagos, or areas with many underneath islands. Therefore, satellite-derived
gravity anomalies need to be corrected to improve the accuracy for geological structure research
of these regions, here in Vietnam northeastern coastal zone and the adjacent areas. In this study,
the least squares collocation method is applied to correct and consolidate the gravity data on
land and sea based on direct measurement and satellite gravity anomalies. The title angle
method of the total horizontal gradient of the gravity anomaly is used to determine the locations
and structural characteristics of the faults system in the area. Research results have shown the
practicality and usefulness of integrating the satellite-derived gravity anomalies with direct
measured gravity anomalies; It also shows the efficiency in the interpretation of the gravity data
for determining and consolidating the land-sea faults system in the Vietnam Northeast coastal
zone.O

Key words: Satellite-derived gravity; Direct measured gravity; Vietnam Northeastern
coastal zone; Least square Collocation method.
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