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AP DUNG PHUONG PHAP SO SONG DPIA PHUONG DE
KHAO SAT DI THUONG TU O VUNG NAM BOQ

Duwong Hiéu Pau’, Truong Thi Bach Yént va Dang Van Liéf?
ABSTRACT

Beside solving the inverse problems of potential field by informatics, Geophysics purpose
is also finding a simple and effective method to determine the locations and shapes of
anomaly-sources. The local wave number technique is the most useful method to estimate
the horizontal positions, depths and the structural index of the anomaly sources. This
method was applied successfully for the interpretation of magnetic anomaly profile in the
Mekong delta.
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Title: Using the local wave-number to determine the geomagnetic anomaly sources in
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TOM TAT

Bén canh viéc iing dung tin hoc dé gidi cdc bai todn nguwoc truong thé, muc tiéu quan
trong ciia Pia vit Iy la tim kiém mdt phwong phép don gian nhung hiéu qua cho viéc dinh
vi va xdc dinh hinh dang cua cdc di thwong tir. Ky thudt tinh so song dia phwong la mot
trong nhitng phwong phdp hiéu qua dé xdc dinh vi tri, do sdu va chi s6 cdu tric cia cdc
nguon di thuong tir. Két qua phan tich trén tuyen do ¢ dong bang Nam B¢ cho thdy kha
ndng dp dung 1ot ciia phwong phdp dwoc dé xudt.

Tir khéa: S6 song dia phwong, nguén di thwong, chi sé cdu triic

1 PAT VAN PE

Phuong phép sé song dia phuong ap dung cho cac di thuong tir hai chiéu, trong d6
su dung déng thoi hai s6 song dia phuong bac nhat theo phuong ngang va phuong
thang dung dé din dén mot phuong trinh tuyén tinh ding dé xac dinh vi tri, 46 sau
cuia ngudn. Ngoai ra, s6 song dia phuong theo phuong ngang cling duge s dung
dé tinh chi s cau triuc ctia ngudn.

2 PHUONG PHAP SO SONG PIA PHUONG

Déi véi tir truong T (x, z), s6 song dia phuong hai chiéu (2-D) kx dugc dinh nghia
1a sy thay doi van toc pha cia tin hiéu giai tich (theo Bracewell, 1965) [1], (M.
Pilkington and P. Keating, 2006) [4]:

00
kK, =— 1
T o 1)
trong do, 0 la pha dia phuong cua tin hi¢u giai tich dugc cho boi:
0= tan: oT/oz )
oT [ ox
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Goi f 1a tan sd dia phuong, chinh 1a van toc thay d6i ciia pha dia phuong theo x,
cho boi:
1 0. 4oT
f= ——tan"| o/ — 3
27 OX {82 OX } 3
Trong phan tich truong thé, ngudi ta thuong sir dung sé song dia phuong kx trinh
bay & biéu thic (1). Moi quan h¢ gitra kx va f cho boi biéu thuec:
kx = 2nf (4)
Dung cong thtc: d(tan¢)/dx = 1/(1+¢?), nguoi ta tinh dugc sé song dia phuong
theo phuong ngang kx (J.B.Thurston and R.S. Smith, 1997) [7]:
1 o°T ar 8 Taor
|A(x)|2 oxdz X ox2 oz

()

X =
v6o1 A(x) 1a bién d9 cuda tin hi¢u giai tich 2-D cho boi:

|A(x)|2:{%}2+{‘2_:} hay |A()| = \/{ZI } +{Z—I} (6)

Pao ham can bac hai cua phuong trinh (6) theo phuong z va st dung phuong trinh
Laplace, chung ta duogc:

1 [@TeT &fTar ™
oz IA(X)| |ox0z ox  ox* oz
Két hop phuong trinh (5) va (7), suy ra:
_ 1 JAX)| @)
A oz

Tuong tu nhu trén, chung ta cling tinh duoc sé song dja phuong theo phuong thang
ding k;:

-1 [&TeT ettt @
’ |A(x)|2 oxoz 0z  6z° OX
va tim duoc:
“OAM)| ox

Vay sd séng dia phuong theo phuong ngang va s6 séng dia phuong theo phuong
thang du’ng twrong duong voi viée chuan héa gia tri dao ham cuia bién do cua tin
hiéu giai tich lan luot theo phuong thang dimg va phuong ngang.

Phuong trinh (8) 14 dang co ban cua biéu thirc twong dwong giita tin hiéu giai tich
va s6 song dia phuong trén mot sé ngudn cé dang hinh hoc don gian. MacLeod va
ccs. (1993) [3] chimg minh biéu thirc cia tin hiéu giai tich trén mot s6 ngudn hai
chiéu ndm & vi tri xo (phuong ngang), zo (d6 sau) cho bai:
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o <\ A ,
| A(X) |= xx) 2) (viing tiép xtic)
— a 1
I R L L N 4y
| A(X) |= 20. (hinh try nim ngang)

[(x—%0)* +(2-20) "

trong do, a la hang s6 lién hé voi do tir hoa cua nguon Smith va ccs. (1998) [6],
ching minh s6 soéng dja phuong trén mot sé ngudn hai chibu nim & vi tri
(Xo (phuwong ngang) , zo (d6 sau)) cho boi:

ZO

k, = [(X—x.) +(Z-2.)7] , (ving tiép xuc)
2z, ,

ezl 4
3z,

, (hinh try nim ngang)

kX: 2 2
[(X=X,)" +(2-2,)°]

Lay dao ham cac bleu thirc cua (11) theo z roi chuan héa bang |A(x)| chung ta s&
dugc cac gia tri nam & vé phai cua (12), ching cho thiy c6 su twong duong giita
tin hiéu giai tich va sb song dia phuong.

Céc cong thire (12) duge Salem (2005) [23] viét dudi dang tong quat:

_ (n+1)z,
" [(X_Xo)2 + (Z_Zo)z]

= +D(x=X,)

[(X_Xo)2 + (Z_Zo)z]

trong do, kx ,Vél k; 1a mot cap bién df)i Hilbert; n 1a chi sd céu‘trﬁc cua nguén: n= 0
cho vung ti€p xtc, n = 1 cho ngudn la via va n = 2 1a nguon dang hinh try nam
ngang.

(12a)

va (12b)

Ngoai ra, dang cua cac phuong trinh (8) va (10) con dugce str dung cho cac béac cao

hon cta s song dia phuong. That vay, sé song dia phuong bac hai kxx duge cho

boi (Smith va ccs., 1998) [6]:
o0’

= (13)
2 2
voi, 6':tanl{—azT/ oz }
0°T [ 0z0ox
nén:
_ 1 {BZT o°T T 63T} 14)
YA x| (oxoz oxez? o2 dzox?
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vo1 |A’(x)| 1a tin hi¢u giai tich bac hai (Hsu va ccs., 1996) [2], cho bdi :

o°T)” (87T
A(X)| = + 15
A9 {axaz} {622} (19)
mot 1an nita, cho thdy mdi quan hé giita tin hiéu giai tich nang cao va sb song dia
phuong bac hai.

_ 1 A
*TIAK)| oz (16)
_ -1 A" (X)| an
O A(x) ox

Biéu thirc (8) va (10) c¢6 thé md rong sang truong hop 3-D cho s6 song dia phuong
theo phuong ngang; nhung khong thé tim dugc cho s song dia phuong theo
phuong thang dimng.

3 TINH PQ SAU CUA NGUON VA CHI SO CAU TRUC TU SO SONG
PIA PHUONG

Smith va ccs. (1998) [5] da két hop s6 song dia phuong bac nhat va bac hai dé xac
dinh d¢ sau cua nguon ma khong can biét trudc dang hinh hoc cua nguon, va xac
dinh chi sb cu trac dé tir d6 xac dinh dang hinh hoc ctia ngudn. That vay, do siu
cho béi:

1

’ (kxx - kx) ( )
va chi s cdu trac n cta ngudn cho bai:
k
(kxx - kx) ( )

Thé (8) va (16) vao (18), chiing ta co:

(20)
0
( ) aA(X)
Néu dit x = xo, nghia 14 tinh c4c gi tri ngay tai ngudn va sir dung ky hiéu:
IAX)| _ % A A (x)| _ M A
0z |X=X, 0z 0z X=X, oz
phuong trinh (20) tré thanh:
A
yo A o
A=A
va tuong tu, gia tri chi sb cdu tric:
_2AA-NTA -
" 12
[AAT=|AT
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(21) va (22) cho ching ta xac dinh duoc do sau va chi sb cau trac cta ngudn; tuy
nhién viéc tinh toan s& gdp kho khan vi dé tinh dugc do sau va chi so cau trac thi
chung ta phai tinh td1 dao ham bac ba cua T.

Phuwong phap sé séng dia phwong ning cao

Phuong phap sé song dia phuong nang cao vé ban chét chinh 1a phuong phap sO
s6ng dia phuong nhung né khic phuc dugc nhugc diém cua phuong phap s6 song
dia phuong 14 khi tim vi tri va d sdu ctia ngudn khong can phai tinh cac gié trj sb
song bac hai kxx va Kz.

Xuéat phat tr phuong trinh thudn nhit cua phuong phap giai chip Euler, phuong
trinh nay viét lai trong trudng hop 2-D nhu sau:

(x— x)—T+(z zo)gz—nT
OX 0z

(23)
trong do xo, Zo, n lan lwot 14 vi tri, dO sau va chi sd ciu tric cua nguén.
Lay dao ham phuong trinh Euler (23) lan luot theo x va z, chung ta dugc:
o°T o°T
(X=Xo)—5+(2-2,) —(n 1) —
ox? ozox (24a)
2 2
va (X —X,) il +(z—zo)qz—(n+l)g
0X0Z 0z 0z (24 b)

Nhan phuong trinh (24a) cho [(1/|]A|?)(8T/8z)] va phuong trinh (24b) cho

[(1/|AP)(8T/8x )] 16i trir chung véi nhau, chung ta duoc:
(X—X,) | &°T 0T &°ToT| (z-2,) 0T oT 0°ToT
A {axaza_x_ ox° 5} (A { ____}

25
oxo0z 0z  0z° X (25)

Phuong trinh (25) viét dudi dang thanh phan theo phuong ngang kx va thanh phan
theo phuong thang dimg k; cua s6 song dia phwong nhu sau [23]:
(k,x+k,z )=(k,Xx, +k,z,) (26)

béy la mot phuong trinh tuyén tinh nén ching ta dé dang xac dinh dugc vi tri cua
nguon (Xo, Zo) bang cach sir dung phuong phap binh phuong t6i thiéu (z =0):

kaz(i) 2k DK () |[%g kaz(i).x(i)

N N g —| N (27)
2Kk k0 |Lzo ] | 2k )k Dx(D)

véi N 1a tong s0 diém duoc chon dé tim (xo, Zo).

Thay (o, Zo) vao phuong trinh (12a) dé xac dinh chi sd cau tric n, tir d6 suy ra
dang hinh hoc ctia nguén. Thuong sur dung 5O song dia phuong theo phuong ngang
kx va dung phuwong phéap binh phuong t6i thiéu dé tim chi sb ciu trac ctia ngudn:
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= i1 X; +Z, 1 (28)

v6i N 1a sb diém gia tri cua kx chon quanh xo VA Zo (vi tri va do su ctia ngudn tinh
tor phuong trinh (27)).

4 KIEM CHUNG TREN MO HINH

Trong phan nay chung to1 ap dung ly thuyét dé tinh toan trén moé hinh mot hinh
try nim ngang nham kiém tra tinh chinh xac ciia phuong phap xéac dinh vi tri (x
va z) va chi sd cau tric n.
Xét mot hinh tru duge xem 1a dai vo han theo phuong y, thanh phan thang dimg Z
cua hinh tru dugc cho boi:

Z = 2kS{2Hoxzsinp + Zo(z? — x?)} (29)
Chon x bién thién tir -2 dén 2; khoang cach Ax = 0,1; z = - 0.8; B = pi/2 (theo
phuong Dong — Tay).

Két qua tinh toan thanh phan Z/2kS cua hinh try theo phwong Pong — Tay cho bai
hinh 1.

St dung gié tri thanh phan Z nay dé tinh s6 song dia phuong kx va kz; két qua néu
trong hinh 2.

o 0% THANH PHAN Z CUA HINH TRU THEOQ PHUONG DONG TAY B0 SONG kx, kz CUAHINH TRU

T 2KS (dv)
So song kx, kz

Hinh 1: Thanh phin Z ciia hinh tru ngang  Hinh 2: S6 séng dia phuong ky va k;

St dung sb song dia phuong kx, kz va cong thirc (27), (28) de xac dinh vi tri, do
sau va chi so cau truc cua mo hinh, két qua cho thiy di vat nam & vi tri x = 21,15,
d6 sdu z = 0,8 va chi sd cdu trac n = 2,21 ~ 2.0 (hinh tru). Két qua tinh toan phu
hop v61 mo hinh.
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5 XAC PINH MOT SO DI THUONG TU O TUYEN PO CA MAU - TRA
VINH

5.1 Mo ta di thwdng tir

Tuyen do dai 214 km, bat dau tir Ca Mau va két thuc ¢ Tra Vinh c¢6 phuong Dong
Bic — Tay Nam, nam vé phia Pong cta kinh tuyen va hop voi phuong Bic cua
kinh tuyén mét goc 660 Cuong do tir toan phan cia tuyén do co gia tri cuc dai
41950 nT, gia tri cuc tiéu 1a 40750 nT cho béi hinh 3.

2t 10" CUONG DO TU TOAN PHAN - TUYEN CA MAU - TRA VINH CUONG DO DI THUDNG TU TOAN PHAN - TUYEN CA MAU - TRA VINH
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Hinh 3: Cwong d tir toan phan Hinh 4: Cuong d9 di thudng tir toan
cia tuyén Ca Mau - phan cia tuyén Ca Mau —
Tra Vinh Tra Vinh

Hinh 4 13 d6 thi ctia cuong d6 di thudng tir toan phan ciia tuyén do; do thi cho thay
da sd 1a céc di thuong tir duong, c6 ba di thuong tir dwong dat gia tri kha 16n, cuc
dai dat gia tri 237,4179 nT; c6 ba di thudng 4m bién d6 kha 16n noi 13 trén do thi,
cuc tiéu dat gia tri -236,9100 nT. Céc di thuong dwong va am két hgp nhau cho sau
di thuong tir gdm phan dwong va phan 4m nam k& nhau & vi tri ctia km thir 44, 69,
81, 119, 148 va 202.

5.2 Phén tich bang s6 séng dia phwong

Ttr gia tri cudng d6 di thuong tir toan phan néu trong hinh 4, chung toi tinh bién d6
tin hiéu giai tich, sb song dia phuong kx va sd séng dia phuong k, bang chuong
trinh viét trong matlab. Hinh 5 1a d6 thi cua bién do tin hiéu giai tich, sO song k,

s6 song kz . Trén do thi cta tin hiéu gii tich cho thiy ¢ cac cuc dai ndm & vi tri
cua km thr 44, 69, 81, 119, 148 va 202.
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TIM HIEW GIAI TICH - S0 SOMG Kx - S0 SOMNG Kz
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Hinh 5: Tin hiéu giai tich — s6 séng dia phwong ky va sb séng dia phwong k,
Trén tuyén do, ¢6 sau di thuong dugc phat hién va néu chi tiét trong bang 1. Cac di

thudng nay trang voi cac di thuong gdm hai phan duong va am ké nhau.

Béng 1: Vi tri, d) sdu va chi so cau tric cia cac di vat cia tuyén Ca Mau — Tra Vinh

o Do sdu z Chi s6 cau tric Dang hinh hoc
Vi tri x (km) z A ,

(km) (sO nguyén) tuong Ung
Di thuong 1 44 1,5 12~1 Via mong
Di thuong 2 69 1,1 14~1 Via mong
Di thuong 3 81 0,9 06~1 Via mong
Dj thuong 4 119 1,7 04~0 Tiép xtic
Dj thuong 5 148 1,1 02~0 Tiép xtc
Di thuong 6 202 1,1 13~1 Via mong

6 KET LUAN

Ap dung phuong phap s song dja phuong sir dung dé)ng thoi hai sb séng bac nhat
theo phuong ngang va phuong thang dung dé dan dén mot phuong trinh tuyén tinh
dung . dé xac dinh vi tri, d sau cua ngudn, ching toi da xac dinh vi tri, d6 sau va
chi sé cdu trac cua cac di thuong doc theo tuyén Ca Mau — Tra Vinh thudc ving
d6ng bang Nam Bo, chung tdi ciing thuc hién véi mot sb tuyén do khac & ving va
nhan thiy cac két qua 1a dang luu ¥y néu dugc phdi hop véi cac tai lidu dia chat
khac trong vung.
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