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(Bai nhan ngay 20 thang 10 nam 2005, hoan chinh swa chita ngay 26 thang 12 nam 2005)

TOM TAT: Hai phuwong phdp méi thong dung d@é xdc dinh vi tri va d¢ sdu trong viéc
phan tich tai ligu tir la phuong phdp gidi chdp Euler va phwong phap gidi tich tin hiéu. Trong
do, phuwong phap Euler su dung gia tri gradzen cua cuong do tir toan phan trong hé toa do
Descartes va cac gradien nay lién hé voi cdc nguon khéac nhau boi mot ham so dwoc viét
dwdi dang chi sé cau triic N. Uu diém ciia phwong phdp la né khéng bi rang budc béi bat ky
mét y twong dinh trude vé dia chat.

Trong bai bao nay tic gia xdy dung chwong trinh phan tich tai li¢u tir bang phuong phap giai
chdp Euler va dp dung no dé xdc dinh cac dirt gy va cdc bién tiép xiic ciia cdc cdu triic dia
chat & Nam bé.

1. MO PAU

Trong cong tac phan tich tai li€u tur, giai doan xac dinh d6 sau cua di vat rit quan trong
va thuong kho khin. Do d6, da co nhiéu nhiéu phwong phap giai quyét van dé nay. Peter
(1949) [4] st dung d6 dbc tiép tuyén cua dudng cong do; Werner (1953) [4] biéu dién dj
thuong cuong do tir toan phan do 12 mot ham s cua (x,z) dé xac dinh z; Smith (1959) [4] st
dung gia tri cuc dai ctia duong cong va gia tri cuc dai cia dao ham bac nhét va bac hai;
Spector va Grant (1970) [4] ding do doc cia duong cong mat do phd cong suat;
Nabighian(1972), Hsu (1996) [4] dung tin hi€u giai tich va giai tich dugc nang cao; Thomson
(1982) va Ried et al. (1990) dung phuong phap giai chép Euler.

Trong bai bao nay chung t6i xay dung mot chuong trinh tinh phuong phép giai chap
Euler (Ried et al.,1990) dé xac dinh vi tri va do sau cta di vat bang tai liéu tir va ap dung
chuong trinh nay dé phan tich tai liéu tir & Nam bd.

2. CHUONG TRINH
2.1.Tém tit Iy thuyét

Theo Thomson (1982), hé thirc thuan nhat Euler dung dé xac dinh vi tri va do sau cua
di vat c6 dang:

oT oT oT 3
(X_Xo)g"'(y_}ﬂ))g"'(x_xo)g =NB-T) (1)

trong do, (xo, Yo, Zo) 1a vi tri va d6 sdu cua di vat gdy ra trudng tur toan phan T do duoc tai cac
dlem (X, y, 2); B la gia truong tr khu vyue; N 1a bac cia tinh thuan nhét dién ta bang chi s6
cAu triic, chi sb nay thay dbi lién tuc tir 0 (ving tiép xtc) t6i 3 (ludng cuc) (Reid et al. , 1990;
Phillips, 2002).

beé tinh cong thic (1) véi cac dit liéu nam trén mang 6 vudng, thuc hién cac budc sau
day:

(a) Tinh (hodc do) cac gia tri gradien 6T/6x, 6T/dy, 6T/0z.
(b) Tinh gia tri di thwong khu vuc B bé'mg cach xem B la mot da thirc bac hai theo (x,

y); xac dinh cac hé sb cua da thic nay tir cac gia tri T do bang phwong phap binh
phuong toi thiéu, roi tinh B trén moi nlit cua mang.
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(c) Chon mot cira sd vudng c6 kich thude tir (3x3) bude do ctia mang t6i t6i da 1a 10x10;
kich thudc ctra s0 cang nho khi dit 1i€u c¢6 d6 phén giai cang cao.

(d) Chon mQt chi sd cu trac; sau do, st dung moi diém trong ctra §6 déqxéc dinh (X0,
Yo, Zo ) bang cong thirc (1) nho vao phuong phap binh phuong toi thicu.

(e) Dich chuyén timg budc tim cira s6 cho t6i khi cira s6 phu hét toan thé mang va chi
gitlr lai cac gia tri (X9, Yo, Zo ) nam trong vung nghién ctru.

Pé thuc hién cic bude trén, néu khong co6 gia tri do gradien thi dao ham bac nhét
O0T/dx, 6T/dy dugc tinh bang cong thirc Stirling nam diém va 6T/6z dugc tinh bang cong thirc
Kato (1965):

0T(0)
oz

= l(2,723 T(0) — 2,885T(s) + 0,922 T(sv/2) — 0,760T(SJ§)) )
S

trong d6, T(0) 1a gia tri cta trudng quan sat tai diém tinh dao ham, T(s), T(s\/i),T(s\/g ) lan
lugt 14 gia tri trung binh cla trudng quan sat trén cac vong tron c6 ban kinh s, sy2, sy/5 voi s
1a khoang cach giita cac diém trong mang.

Truong tir khu vuc B duoc biéu dién bang cong thirc:
B(x,y) = Ax” + By’ + Cxy + Dx + Ey +F 3)

trong do, (x.y) 1a toa do trén mang quan sat (Reynods, J. M., 1997). B duoc xac dinh bang
phuong phap binh phuong ti thiéu sir dung tit ca cac gia tri cua truong tir quan st trén toan
vung nghién ctru.

2.2.Chwong trinh

Xay dung mot chuong trinh dé thuc hién cac bude tinh da néu béng ngon ngit Matlab
bao gém chuong trinh chinh D_Euler] thé hién giao dién va ba chwong trinh con: (1) chuong
trinh con tinh cac gradien ctia T (file tinhGrad.m), (2) chwong trinh con tinh truong tir khu
vuc bang phuong phap binh phuong t6i thiéu (file noisuyLS.m) va (3) chuong trinh con xac
dinh toa dd (Xo, o) va do sau (zo) cua di vét bang phuong phap binh phuong t6i thiéu vai kich
thudc ctra s6 va chi so céu truc tuy chon (doan chuong trinh ndy ndm trong chuong trinh
chinh). Céac 15i giai nim ngoai bién dinh truéc dugc loai bd va trong truong hop gia tri
gradien hodc truong tir khu vuc ¢ san (do hoic tinh trudc), chuong trinh cho phép nhap truc
tiép cac gia tri nay va bo qua cong doan tinh toan chung.

Céc dir liéu vao, ra dugc dinh dang nhu sau: cot thir nhat va cot thir hai 1a cac toa do
theo phuong x va y, cOt thi ba 1a gia tri do; riéng truong hop dit liéu gradien thi ¢4t thir ba,
thr tu va thtr nam la cac gradien theo phuong x, y va z twong ing.
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Giao di¢n cua chuong trinh nhu hinh 1.
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Hinh 1: Giao dién cta chuong trinh. a) Khi khoi dong; b) Khi daethyc hién cac budce tinh toan.

+ Nhdp va chudn bi cdc dii ligu d@é tinh todn:

Nut Nhap Du Lieu Do: Nhap dit li¢u tr do dac (dang dir li€u 3 cot).

Nt Tinh B: Tinh truong khu vuce B bang binh phuong téi thiéu.

Nut Nhap B: Nhép truong khu vue B tir file (néu c6).

Nut Tinh Tx, Ty, Tz: Tinh bang gidi tich cac gradien theo phuong X, y va z.

Nut Nhap Tx, Ty, Tz: Nhap cac gradien theo phuong x, y va z tir file (5 cot) (néu co).
Textbox Chi so cau truc N = Dé nhap chi s6 cau trac ciia ngudn (0 < N < 3).
Textbox Kich Thuoc Cua So: Nhap kich thudc cira so tinh toan.

Textbox dx, dy: Nhap cac khoang cach cia mang dir li¢u.

+Tinh todn va thé hi¢n cdc két qud tinh todn:

Nut Tinh: Thuc hién viéc tinh toan bai toan Euler.

Khung CHI TIET DU LIEU: thé hién kich thudc dir liéu do dac, cach thirc dé co
truong binh thudng B va cac gradien, chi sb cu trac, kich thudc ctra sé va khoang
cach cua mang.

Khung KET QUA: théng ké két qua tinh (cuc dai va cuc tiéu cua x, Yy, Z).

+Xudt dir ligu:

Nut Chon File: chon tén file xuét X, yo, zo (dinh dang twong thich surfer).
Textbox ten file xuat: nhap va thé hién tén file xuat.

Nut Xuat File: xuét dit liéu tinh toan ra file.

Nut Thoat: thoat khdi chuong trinh.

2.3. Kiém tra chwong trinh trén mé hinh
M6 hinh thir nhét 13 mot mat phing hinh elip & d6 séu 5km, c6 kich thudc a = 20km, b
= Skm. Truong tr T dugce tinh bang cong thuc hinh da giac cho bdi Hinh 2a. Str dung chuong

trinh D_Euler] dé xac dinh vi tri va d6 sau véi cac chi sé ciu tric khac; két qua phu hop véi
md hinh tng véi N = 0 (Hinh 2b).
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b)

a)
Hinh 2: Kég qua tinh toan bang phuong phap Euler véi cira s6 kich thudc 6x6 trén md hinh
hinh elip ndm nghiéng: a) Tt truong T; b) Giai chép Euler véi N=0; ¥: 4 — 8 km

M5 hinh th hai 12 mot khdi vuong c6 kich thudc a = Skm, do sau dén mat trén hy
= 5km, bé day cta khdi vudng h, = 2km. St dung cong thirc cua khdi vudng tinh thanh phan
thang dimg Z cua trudng tir va trong truong hop nay (Hinh 3a), két qua ctiia phuong phap giai
chap Euler tng voi chi s6 chu trac N = 1 1a thich hop cho viéc xac dinh vi tri va do sau cua
cAu tric (Hinh 3b).

3 3 % % % 8 & &

a) b)

Hinh 3: Két qua tinh toan bang phuong phap Euler voi cua s6 kich thudc 6x6 trén md
hinh khoi chit nhat: a) Thanh phan Z; b) Giai chap Euler véi N =1; ¥: 4 — 8 km.

3- AP DUNG - PHAN TiCH TAI LIEU TU O NAM BQ

Trong bai bao nay ving nghién ciru la phan dét 1ién ciia Nam bo tir Mili Ca Mau (vi do
8°30°B) dén Binh Long (Vi d6 11°40°BN), tir Ha Tién (kinh do 104°30°D) dén Xuyén Moc
(kinh do 107°30°D), bao gom mién Pong va mién Tay (dong bang song Ctru Long). Ve dia
hinh, toan ving kha bang phang, trir mot s6 it doi nii thap chiém ti 18 khong dang ké ndm &
Tay Ninh, Ba Ria — Viing Tau va An Giang. Vé céu tric dia chat, phan dat lién ciia Nam b
nam & phia Nam ctia Nam Viét Nam bao gdm cac phu d6i Bién Hoa, d6i Can Tho, d6i Séc
Trang, d6i Ha Tién va doi Pha Qudc. Trong d6, phu doi Bién Hoa 13 ving nang gébm TP. Hb
Chi Minh va ving mién Dong Nam bg, d6i Can Tho 1a ving triing chiém hau hét dién tich
ddng bang séng Ctru Long; trong mdi doi va phy d6i con chia ra thanh nhiéu khéi. Cac dai,
phu d6i va cac khdi duge chia cit boi cac dut giy co hai phuong chinh 1a phuong Tay Bic-
boéng Nam va phuong Dong Bic — Ty Nam va hai phuong phu 1a phuong Vi tuyén va
phuong Kinh tuyén (Cao Dinh Triéu va Pham Huy Long, 2002).

Hai tai liéu Dia vat Iy thuong duoc sir dung dé phén tich cac dut giy 1a ban dd trong
luc va ban do tir. Trong bai bao ndy ching toi sir dung ban d6 tir hang khong ti 18 1/500.000
cua Téng Cong ty bia chat va Khoang san Viét Nam dé xac dinh cac dit gdy va bién cta cac
chu trac dia chét trong ving nghién ctru. Ngoai ra, ching t61 con sir dung ban do trong luc
Bouguer ti 1& 1/500.000 ciia Téng Cong ty Dau mo va Khi dét Viét Nam dé xac dinh bién cua
céc cau tric dia chat co mat do khac nhau. Dé tinh toan, ca hai ban dd duoc roi rac hoa vé
mang 6 vuong 84x52 véi khoang cach cac nat trong mang la Skm (Pang Van Liét, 1995).
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St dung chuong trinh D_Euler] (muc 2.2) véi kich thudc cira s6 6x6 dé xac dinh vi tri
va d6 sau dén mat trén clia cac dut gay hodc ranh gidi ti€p xuc cua cac cau trac dia chat voi
cac chi so0 cau truc N lan luot bang 0,5; 1; 2 va 3.
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Hinh 4: Ban d6 giai chap Eul .
Hinhdlab o o o peg =0 (ky hiéu: O) va N =
0,5 (ky hiéu: ®). k o T e ' §48 = Umg - bién nay khong tuong

thich véi @it gdy hay bién céu tao nao, ké ca ranh gioi cua di thuong duong va am trong luc
(ky hiéu:-----). Diéu nay, c6 thé giai thich 1a do cac dir li€u tir cua vung khao sat qua roi rac
(khoang cach 5km), nén cac chi s6 ciu triic ndy (N = 0 va N = 0,5) khong thich hop dé phat
hién ranh gidi ciu truc dia chit. ‘

V6i N =1vaN =2, tap hop cac diém biéu dién ranh gidi cua cac cAu tric kha roi rac,
tuy chua rd nét, nhung c6 khuynh hudéng cho thdy mot sé dut gay trong ving, nén khong trinh
bay ¢ day.

V6i N = 3 (Hinh 5) ban d0 giai chap Euler cho thdy mét s6 cac dirt gdy trong vung,
tuy cac diém biéu thi cho cac dut giy chua dugc tap trung nhiéu va tat ca moi diém déu c6 do
sau khoang Skm. Diéu nay c6 thé giai thich 1a do céc sd liéu qué thua (khoang cach ctia mang
1a 5km) nén két qua chi Gmg vé6i nhitng noi ma dit giy hodc bién tiép xtc co do siu bang hoic
16n hon mot budc cua mang (5km), trong khi phan 16n cac d6 sdu dén mit trén cua cac dut
gdy trong vung nho hon Skm (Pang Van Liét, 2004). So sanh vdi ban dd cac dut giy trong
ving, ban do giai chép Euler cho thdy cac dit gy sau day: Dt gdy Binh Quan — Chura chan
(1); dat gdy Dau Tiéng — Viing Tau (2); dut giy Loc Ninh — Thi Dau Mot (3), dut giy Séng
Co Chién (4), dat gdy Song Hau (5), dit gy Gia Rai — Ha Tién (6), dut gdy Rach Gia —
Ca Mau (7). Dic biét 1a cac dut gdy Song Hau (5) va dit gay Rach Gia — Ca Mau (7) thé hién
kha 13 trén ban d0 giai chap Euler, khong thay trén ban dd tir va ban do giai tich tin hiéu duoc
nang cao (Ding Vin Liét, 2004). Ngoai ra, ranh gidi ctia hai bién tiép xtic cua di thuong
duong va di thudng 4m trong luc ¢ viung Soc Tring — Ca Mau va vung ven bién thudc Tra
Vinh, Bén Tre, My Tho ciing thé hién trén ban d6 giai chap Euler (cac ky hiéu O trung vai
duong ----- ).
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Hinh 5: Ban d0 giai chap Euler véi N = 3
O:4-6km; ----- s duong Ag = 0 mgal

4.KET LUAN

Phuong phap giai chdp Euler cho phép xdc dinh cung luc bién va d6 séu cua nguon;
viéc lua chon cac chi s6 cdu trac phu hop véi ngudn s& lam tang d9 chinh xac cua phuong
phap. Déi véi cac dut giy, do ¢ cau trac phire tap nén chi can thay doi cac chi sd cdu trac rat
it s€ dat t6i gia tri thich hop. D6 sau c6 dg chinh xac nam trong khoang tir mot budc ctia mang
dir liéu cho t6i hai 1an kich thude cua cira sd; voi cac dir lidu co do chinh xac cao nén chon
kich thuée cira s6 nho va véi dir lidu c¢6 do chinh xéc khong cao nén chon kich thudc cura sb
lon.

Viée ap dung phuong phap dé phan tich ban do tir ¢ Nam bo cho thdy hau hét cac dut
gdy c6 phuong Tay Béc — Dong Nam va phuong Kinh tuyén déu duoc phat hién, dic biét 1a
hai dirt gdy Séng Hau va dit gdy Rach Gia — Ca Mau chua thé hién trén cac phuong phap
phan tich trude day. Do cac dir liéu phan tich dugc lay tir cac ban dd c6 ti 18 1/5.000.000 nén
cac diém thé hién vi tri cac dut giy hodc bién tiép xtic ciia cac ciu tric chua duge tap trung va
d6 sau chi tuong ing khoang 5 km bang véi khoang cach cac diém niit ciia mang. Céac phan
tich bang phuong phép giai chap Euler voi cac ban do c6 ti 1¢ 16n chac chin s& gop phan trong
viéc phat hién méi cac ranh gidi cau tric dia chat, cling nhu phat hién cac ranh gidi nong.

THE APPLICATION OF THE EULER DECONVOLUTION TO INTERPRET
THE MAGNETIC DATA OF THE SOUTH VIETNAM

Dang Van Liet
University of Natural Sciences — VNU-HCM
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ABSTRACT: There have been two recent and useful methods to determine the positions

and the depth to the magnetic sources. They are the deconvolution Euler and the analytic
signal . The Euler method uses the gradients of the total magnetic field, expressed in
Cartesian coordinates and these gradients are related to different magnetic sources by a
function termed the structural index N. The advantage of this method is that it is not
constrained by any preconceived geological ideas.

In this research, the author constructed a program to interpret the magnetic data by using
the Euler method and applied it to interpret the magnetic anomalies in the South Viet Nam.
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