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Tap chi CAC KHOA HOC VE TRAI DAT

6-2008

MO HINH CAU TRUC VAN TOC SONG DOC P
CUA MANTI KHU VUC bONG NAM A

I. MO DAU

Hudng phan tich cit 10p s6ng dia chan (Seismic
tomography) trén co s& tai lieu dong dat di duoc cac
nha dia chén d€ cap tdi tir nhitng nam d4u thap nién
90 clia the ky 20. Két qué nghién ciru clia hudng nay
di chiing t3 c6 ¥ nghia khoa hoc 16n trong nghién
ctru kién tao va dia dong Iuc mang tinh toan cu ; di
1am sing t6 nhiéu quan diém vé kién tao mang nhu
chimg minh dugc su ton tai clia cic d6i hat chim, dai
dung do, ddi tach gidn..., phat hién dic trung van
dong clha Manti va dédn ddn 1y gidi phit hop hon qua
trinh dia dong Iuc clia thach quyén ciing nhu v
Trai Dat.

V& mit kién tao, Dong Nam A nim & ria dong
nam cla ming thach quyén Au A. Day 1a khu vuc
c6 dic diém kién tao va hoat dong dong d4t hét sirc
phirc tap. Vi vay, vin dé nghién ctru b4t déng nhat
van tdc truyén song doc P clia Manti 12 c4n thiét va
0 ¥ nghia khoa hoc. Két qud dat dugc ciia huéng
phan tich ndy cho phép chiing ta hiéu biét them vé
dac diém phan khéi cdu triic, vé birc tranh cdu tric
cia cic d6i hat chim ciing nhu dic diém dia dong
I cta thach quyén khu vuc Pong Nam A.

Nhim muc dich tim hiéu dic trung cét 16p song
doc dia chdn P clia Manti khu virc Dong Nam A, cic
tAc gid da tién hinh :

- Thi€t 13p va gidi bai ton mo hinh cit 16p séng
doc dia chén trén co sd s6 liéu quan tric dong dt.
- Xay dung mo6 hinh van tdc truyén song doc P

tai cic do sau khic nhau clia Manti, dén do sau
850 km.

- Xay dung mit cit van téc truyén séng doc P
va bdt dng nhdt ndm ngang van tdc truyén séng
doc theo mot s6 tuyén, t6i do su trén 2.500 km.

Tai ligu dugc sit dung trong cong trinh 13 cac
bang séng dong d4t manh cta ISC théi ky 1966-
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1990. Phan tich cit 16p dia chan ti€n hanh tai Vien
Vat 1y Dia cdu Kiev thuoc Vién Han 1am Khoa hoc
Ucrain. Day 1a két qué cla chuong trinh hop tac
khoa hoc song phuong gitta Vién Khoa hoc va Cong
ngh¢ Viet Nam va Vién Han 1am Khoa hoc Ucrain
(2005-2008) v€ nghién ctru thach quyén 1anh thé
Viet Nam va k€ can theo cit 16p séng dia chdn va
tai liéu trong luc v¢ tinh. Phuong pha’lp phan tich do
Gs V.S. Geiko thi€t 1ap trén co s§ x4p xi Taylo
(Tay]or approximation) giai bai toan dong hoc phi
tuyén ba chiéu séng dja chan.

Toa do vang nghién ciru duge khong ché trong
pham vi :

Tir -15°00" dén 25°00' v§ do Bic,
Tir 90°00' dén 135°00' kinh d¢ Dong.

I LY THUYET CUA BAI TOAN CAT LGP
SONG DIA CHAN TREN CO SG XAP Xi TAYLOR

¢ Gid st trong khong gian O-clit R® clia cic
bién X, z, X = (x1,X2), truc z chiic xuéng phia duéi,
mot mién gi6i han D = [(X,Z) : /X/ < =] véi bé mat
S : z =0 biét trude. Cho mién gisi han D duge 14p
dly moi truong dan héi n(X,z) truyén soéng dia chan
P hoic S. Ta cing gia sit ham n dugc chon sao cho :
(a) duong, (b) c6 gidi han, (c) thudc vé khong gian
CX(D), (d) gidm din déu nh ham clia bién z, va (e)
thod min [1-3] :

il )>>//n//c2(

Cc2(0,» ~0,00)XC2 (~w,0) ¢}

trong d6 /n/ - chudn cia ham n sao cho 13 ham
ciia z bén v€ tréi va 1a ham clia X bén vé phai.

Cho xong khiic xa P hodc S truyén tr diém
nguén X' ES t6i diém X'eS véi mm trudng n doc
tuyén y(X°.X"). Ta ky hiéu t(Xﬂ X") - thoi gian cla
tin hiéu truyén séng va U x ,T) - bng song dia
chén. Ta dua bigh moi E=(E1.E), Xva o



X°+X1 X9 + X}
G=——7—> &= %
X= \/( ( Xz) )
Xé—Xg
go—arctanm

Ham U(&, X, 0,7) va t(£,X,9) 1a luong khong
déi twong tmg voOi viing ngudn va may thu,

Gia st ham U va t thuoc vé khong gian CX(S)
thong qua bién & va him s don cta X d6i voi
@el0,m). Him U phu thu¢c bién t thudc khong
gian G,[0,).

¢ Cho diéu kién trén bé mat S dang bang séng
dia chdn U(& X, @, 7) va trudng thoi gian truyén
song (£, X, @) gin lién v6i nhau thong qua moi
trudng n(X,z) qua ham séng va him lién két sau :

= I 22U(¢,X,7)
AU(E,X,7)= R2(X, z)—arz , 3
| Vile,x) [ =2 (x.)

trong d6 : A = (0%/0¢£2) +(0%/0£3) =(02/ 022), va
V =(0/0&))? +(0/8&,)? +(8/ 9z)? 14 toan i Lapla-
ce va toan tir Haminton. U(£X,7), (£X) = t(g X),
n2(X,z) 1a ham x4p xi U(&x, 0,9, ((EX @), n°(X,z)
ddi vdi mbi gia tri gbc phuong vi @, pel0,7).

1. Xap xi Taylor phuong trinh truyén soéng va
phuong trinh biéu trung (eikonal equation)

Dé x4p xi Taylor cac him 72(X, z) va U, X,7)s
1(£1,¢,) €S bac 0 ta st dung cac cong thirc sau :

A2(X,z)= ﬁé(z)+(ﬁ2),
O, X,7)=U,(X,7)+ R, (0). )
F(£.%)=1,(X)+ Ry (0)

trong do :

D a 2
R (72)=(x, - &) . |C1+(v1 -¢a t

6 2
+(x, 4’2 . |¢2+(X2 -¢2)82
Rz([j):(fl ‘41)¥|Cl+(n-¢1)‘93+

+(& 42 |C2+§2 $2¥s o

R(f)=(-¢ )—|¢14(:1 ~¢1)ps t

+(& 52 |¢2+§2 -£2 V6

1a s6 hang con lai trong viéc md rong cic ham déng
viva 0y, ..., 8¢ € (0,1). RS rang, sy md rong ndy c6
thé thuc hién duge néu thda mén cac diéu kién sau :

Rl(n2 QX 4’[),x—>§'
R(0)=0(e - ~>¢,
Ry(f)=0(¢-¢he > ¢.

Thay thé cong thitc Taylor clia ham 72,0 va
vio phuong trinh séng (3) tréntacd :

620¢(X,r) _ 62U¢(X,r) =
az_2=n§(z)7+d)( ,U), (5
L. 2 )
X
{atfai )} =12 (z)+ F(A,7)
trong do :

- o2U . (X,r 2R (U
o(,0)= R (72) g( L, 72(2)2 gjz(U) :
F(5,7)= 2 KRG
oz oz

2. Riit gon bai toin nguoc truyén song 3-D trong
truong hop sir dung bai toan nguoc diém sau chung

Gia thiet ham n(X,z) : 1) ¢6 gia tri duong, 2) c6
gidi han, 3) thuoc khong gian C'(-0,00) bdi c4c bien
X, z, 4yham ctia bién z: a) dugc [am tron, b) gidm dén
d€u tai moi noi vdi gidi han s6 ddi voi 16p van toc
cao (HSL - high slowness layers) hay van téc thap
(LVL - low velocity layers), 5) thda man diéu kién :

"n“cl(o,oo) > ”n”Cl(—w,oo)XCl(—oo,oo) (©6)
trong db || 12 chudn cia ham n sao cho 1a ham ctia
z bén v€ trai va 1a ham cla X bén vé& phdi.

Goi W 12 mién cla ham #(¢, X, ¢), hién nhién ta
c6 mién xéic dinh clia bién & 1a mat S. Coi mién don
vichaWlaWw, i=1,2,.
va mién don v1 dién tich S; tuong (ng vdi W, R kh1
dbtacd S= uS Tudotacohamt(§ X p)yséla:

a) thuoc vé khOng gian c’ (S,) theo bién & b) 1a
lién tuc va c6 gia tri don gidn theo bign X d6i voi
moi gi tri @e[0,7). Mbi mién don vi W,,i =1, 2,

., m , dugc khéng ché trong gidi han tren va dudi
trong Gng 12 oW, vaow;". Tir do ta dé dang nhan
thdy d6i voi moi gi tri £eS va pe[0,7) tacod :

oW = X,¢(§,¢)=i?f{X!(§,X,¢)e A
oW = X1 (&,0) =sup{X : (£, X, 0) e W,
¢

. m, (conghiala W= u W)

)
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Xép mién don vi dién tich S; (va twong (mg 1a
mién don vi thé tich W;) vao mot diém bat ky £e S
thda man diéu kién SWT < éW+1 (oré'WT < éW‘r )
1 <j<m-1, va tién hanh xem xét phan bo toin bo
dien tich S.

Tadé dang nhan thay d6i véi gia tri batky pe[0,7)
ham 7 = (£, X) tai d6 (£, X)eréfeS,,l-l 2,
., m, cho mot gia tri xac dinh. Mién don vi W =
1 ,2, ..., m, dugc giGi han bsi cic mat :
I

—

Xi (&)= iq_f{x:(g, X}eﬁ},},

" (8)
Xi (f)ZSUD{X (6. X)e W:} .
Tir d6 co thé thiét 14p ham x4p xi :
-
or:(X) -
L 10) ©)
&z

m _
phit hop véi moi € € __UlSi. Ta gidi ham bién thién
Lagrange véi diéu kién bien sau day :

- - -
to=0,1=1sX) (10)
st dung bién £ ta nhan dugc :
- -
1e(X)= [n(z)dz (11)

'
7 £(X)

Trong d6 ¢ e u S D612 ham thai gian cha séng
phan xa 1-D trong I‘hOl trudng nz(z) theo tia 7,(X)
nim trong mat thing dung X3 = &+(x-£) tan @ va
d6i xitng v&i dudng thing dimg x =& . D6i véi moi
gia tri xac dinh p<[0,7) tap hop{.r (X)} _dai dién
cho ham xap xi Taylor clia mrc’mg song nguyén bén
7 (¢, X) quan sat duge doc theo tuyén cé phuong vi @ .
Nhu vay, co thé viét phuong trinh séng dudi dang :

1:(X) = j'n.f(z)dz (12)
re(X)
Nhu vay r0 rang tap hop {t}( )}555 0el0,7) 1a

ham xdp xi Taylor ddy di clia séng nguyén ban
EX (o) Chungtaky hiéu <;> (y) va (n) 1a ham trung
binh 7,7 van cla bieén ¢ d6i v6i tap hop [0,r). DE
tién loi chiing ta sir dung céc ky hiéu dugc sk dung
trude day cia 7, ¥ va n clia ham trén day va goi 1a
ham x4p xi Taylor trung binh.

Phan tich tich phan trén ta nhan duge ham tham
0 sau :
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z:}P) ¥
X(P)=2pP | —Z |
¢ >
0 Jnz(z)-P?
13
2P n2(z)dz (13)
T;(P)=2 | —

0 rlé (z)-P2
Trongd6b P I_af,bfj, a; = inf n,(z2), by =supn,(z),
ze[0,)

Z;(P)=inf{z:220, ng(z) SP} 12 dudng cong

ze[0,»)

truyén song (TTC) cha diém siu chung (CMP) tai

diém & Taphop (), o o
dt cta truong thoi gian thuc (& X, ).

12 x4p xi Taylor ddy

Truong hop dac biét, déi voi trudng hgp hai
chiéu (2-D) khi tuyén xac dinh vuong gbc vdi
dudng cong tua van t6c, mat S 12 thiét dién duoc
i1 han bdi cac gioi han khong giao nhau %;, i = 1,
2, «., k, k < m, c6 nghia 13 tréen mdi duong cong
don diéu TTCs Iy, £ = & = £ cb bac nhu nhau cha
céc diém gian doan va nhdy vot (noi 3 gié tri giao
nhau). Nbéi cich khac, d6i voi t:ruc‘mg hop W;,i=1,2,
3, ..k 1a mlén trong mit phing (£X) & d6 1: (X
thuOc vé C' S) va 'I'TCI} (hodc nd chirta dung
manh don vi trong mién don vi W;) 1a dudng cong
tua va 1a gia tri don dieu. Mot hoic mot s6 mién
don vi W; va S;c6 thé twong img vdi mbi khodng
Z. Him W; = W 1a khong dang ké khi mién D
HSL’s 1a rét nhd (c6 nghia 13 moi trudng n(x,z), &
d6 x= x,= X, gidm d4n lién tuc theo bién (z) va moi
truong bién thién theo do sau 13 him ma & d6 TTC
12 ham khodng cach-thdi gian 14 gi4 tri khong déi.

Ta thir xem xétham phan b6 khong giam lién tuc :

Hf(u)=mes{z:zZO,ng(z)Zu},uZO (14)
va ham nguoc ciand 14 :
he =influiu>0,H,()<zpz20  (15)

Néu 11(z) = ng(z), cb nghia 1a HSL's (hoac LVL's)
khong tén tai, tap hgp ham :

X, =(P)=-2 bf dHe ()
=-2p
¢ firome p?’
¢ u2dH . (u)
Ty(p)=-2 | ——
: I =52
s& xudt hien khi p € La,;,b,fj (Geiko 1980, 1989).

Chiing ta biét (Geiko, 1980, 1989, Goldin et al,
1975) ham phan b6 H,(U) va tuong émg 14 moi truong

(16)



lien tuc ng(z) 6 thé duge xac dinh rd rang tir cong
thire (16). Ham n,(2), £ € S 12 ham xudt phat o
nghi¢m x4p xi clia bai toan da chiéu (2-D va 3-D).
Viéc xac dinh moi truong khong déng nhdt nim
ngoai HSL's tir cong thirc X £(p), T;(p) 1a kho chinh
x4c. N6 chi dugc gidi quyét khi déng thoi thda
min cic diéu kién sau : moi truong n, (z) nim ké
truc ti€p dudi HSL ; ham moi trudng lé. ham cb6 cac
diém dic biét phat ra séng nhiéu xa.

Tir cAc 1y gidi trén day, c6 thé mé rong viec gidi
bai toan nguoc truyén séng phan xa 2-D va 3-D tir
ranh gi6i nim ngang trén co s& phuong phap diém
sau chung [1-5].

3. Phan tich va gidi bai toin nguge truyén song
dia chin

Ung dung phuong phép cdt 16p song dia chin
3-D nghién ctru céu tric thach quyén va Manti 1a
t4t quan trong. V&i su phat trién he thong tram quan
st dong dét toan cdu c6 s6 lugng s6 ligu khdng 16,
viéc nghién ciru cit 10p séng dia chan ngly s& duge
hoan thién hon.

a) Ddc diém chung cla s6 ligu bang séng
dong dat

Nguén dit lieu v& thoi gian t6i clia séng dia chan
dugc 14y tir thong bao dong dat ctia ISC. Dic trung
chung nhit clia thong bio nay 13 thudng cong bo
thdi gian t6i clia séng P va S. Nhidu clia séng dén
thuong 14 rét 16n, vi vay trong qua trinh phan tich
cédn lvu y van dé loai trir nhidu [3].

Chiing ta biét cic bang ghi séng dia chan thuong
danh d4u thoi gian thuc séng dia chan dén tram
quan sat. Thoi giam T cla pha séng dén ddu tien
clia P thudng dugc st dung d€ xac dinh chdn tiew
dong d4t. Co nghia 12 x4c dinh toa d6 do sau cla
mOt tran dong dat (latitude, longwude and depth ¢°,
A, ho) va thdi gian thuc T, clia dong dat ma cac
nhom tram ghi nhan dwgc. Qua trinh xac dinh toa
d6 chan tieu duoc tién hanh theo hai budc :

e Thit nhdt, 12 qua trinh bién ddi tuyén tinh, vi
chuén dudng cong song tuong (mg vdi tia d6i xtmg
xuyén tam cla Trai Dat. Co nghia 14 thda man tién dé :

n(r, @, A) =n, (r) +n (r, &, /1),
a7
"”0||c2(p) >> | "cz(o)-

trong d6 D - chuén clia Manti, r, ¢, A - toa do cuc,
n - moi trudng thuc, ng - moi trudng bidu kien twrong

ng voi chudn TTC va n, - nhiéu phu thuéc vao
ham diéu chinh sau day :

H$0, 20, o, 81, A1) = 1y, (A)+ 5(90, 20, g 91, 1),
8=t +e+8,6=0(n2) (18)

& day ¢' va A' 12 kinh do va v do trong ng cua
tram dong d4t, ¢ 1 nhiéu cla thdi gian dén ¢ gay
bdi ham n, va 14 sai s6 do dac ngiu nhien.

e Thit hai, thanh phdn & dugc hiéu nhu sai s6
téng cong clia phan b8 Gauss. Nhur vay sai s6 xac
dinh thong s6 ¢ /1 ho, To, A, t, 8 d6i vGi méi tran
dong ddt phu thudc vao cic yéu t6 sau : a) tinh quy
luat clia cc tham s6, b) sai s6 clia gi4 tri ban ddu
T, ¢) s6 tram quan sat, d) khodng cach cfia cic tram
t6i chan tam va mot s6 sai s6 khong dang k€ khac.

b) Bién ddi s6 ligu ban ddu vé chuén diém
sau chung CMP (Central Middle Point)

Phurong phép diém sau chung di duoc nhiéu nha
dia vat Iy chig minh 13 c6 hiéu qua cao trong phan
tich bai toin ngugc truyén song. Van dé bién ddi s6
litu ban ddu vé chudn di€m sau chung dugc tién
hanh nhu mot budc rieng biét trong phan tich s6 licu.

bé6i voi nguén trén bé mat co s cla phuong
phap bién ddi ham &¢°, 2°, ¢', AY) truc ti€p vé& ham
é‘(fl, &, A, @) bing phuong phap dugc Gelko phit
trién [4]. O day & = (8°+¢")/2,6 = (P +AH2 1
toa do cia tia trung binh trén bé mat dat va ¢la
goc phuong vi clia vong 16n nhdt chira tia song.
Gia trj chia ham dugc x4c dinh nhu sau :

T(€,6.00)=14(A)+ 5(6.6,,0,0)  (19)

trong d6 fy(A) 13 chudn clia TTC d6i véi nguén mit
bi€u thi mot don vi clia truomg truyén séng 4-D
trong chudn di€m sau chung CMP.

Theo kinh nghiém phan tich séng dia chén
nghién ciru bat déng nhat moi truong thach quyén
va Manti, thong thuong khi chon s6 lieu dong dat
cin dép (g cic yeu cdu sau day : a) dong dat c6
d0 sau chén tiéu nhé hon 50 km, b) magnitud dong
ddt 16n hon 4,5 do Richter, ¢) s6 tram quan sat duge
dong dat 16n hon 200, d) sai s6 t6i da xac dinh toa
do cdu va khodng cich chén tam (&, &, A) twong
g khong vuot qui 0.25° va 0.5°,

Phuong phip biéu dién trudng séng diém sau
chung ti€n hanh nhu sau : phu thudc vao tinh day
dii clia s6 liéu, ta lua chon do 16n cdia mién chusn
(domain) hay con goi 12 cira s6 (window), thong
thudng 14 0.5° x 0.5° dén 5° x 5°.
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1. Mot bang s6 liéu duge thiét lap, trong d6 mbi
hang chita cic thong sO : {A, &, ¢} va trong s6.
Trong s6 s& mo td chat lugng cla s6 lieu.

2. 56 lien duge x&p theo khoang cach chan tam A.

3. Phan tich, so sanh, d4nh gi4 va trung binh hoa
6 lieu.

4. Loai trir cic sd lieu ddu vao c6 sai s& 16n.

5. Tai litu quan sat TTC ctia CMP «(A) = 1o(A) +
&A) duge thiét 1ap.

¢) Gidi bai toan ngugc va biéu dién két qud

Qua trinh phan tich cit 16p sdng doc dia chan P
dugc gidi theo trinh tu cic budc sau :

1. Lwra chon cic tran dong ddt c6 &l tieu chuin
dé phan tich.

2. Bién dich toan bo pha séng dén ddu tien.

3. Bién ddi toan bo s6 liéu ban ddu vé chufn
diém s4u chung CMP (Central Middle Point).

4. Do nghich s dudng cong truyén séng bang
cach sir dung thuat toan can bing (8n dinh) trén co
s phuong phip ham twong tu (quasi-solution).

5. Thiét 1ap mo hinh gia tri van t6c khong déi,
moi trudng 3-D ban ddu.

6. Lap mo hinh cudi cung ludi khong déi 3-D
béng cach st dung mo hinh x4p xi va thuat toan
lam tron.

7. Biéu dién (Visualization) két qud dudi dang
tap mat cit nim ngang va thang dimg van téc theo
mo hinh 3-D.

8. Biéu dién mot sd dic tinh tich phan van tdc.

K&t qué cudi cling cia mo hinh 3-D séng P (hoic
S) 16p Manti trén va Manti dudi thong thudng duoc
bi€u dién nhu sau :

- Tap hop cac mat cdt ndm ngang mo hinh van
toc song dia chan tir do sau 50 km dén do sau t6i da
¢6 thé nghién ciru v&i bude 25 km.

- Tap hgp cac mat cét di thudng van téc truyén
song dia chén tir 40 sau 50 km dén do sau t6i da cd
thé nghién ciru v6i bude 25 km.

- Tap hop céc mat cit thing dimg (theo kinh do
va v§ d0) mo hinh gié tri van toc doc theo cic tuyén
cach nhau tir 0.5 dén 1-2°.

- Tap hop cac mat cét thang dtng (theo kinh do
va v§ do) mo hinh gia tri di thudng van téc doc theo
cac tuyén cach nhau tir 0.5 dén 1-2°.

- Tap hop cac ban d6 biéu dién gia tri van toc
trung binh t6i cdc do sau twong ung vdi 8 16p co
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ban cla phdn trén Manti, d6 12 : phdn trén cing
(uppermost mantle) cha Manti (50-100 km), dinh
(top of mantle) cia Manti (50-250 km), phéin trén
(upper tectonosphere) quyén kién tao (50-400 km),
quyén kién tao (tectonosphere) (50-650 km), quyén
mém (astenosphere) (100-250 km), phdn dudi cla
Manti trén (lower part of the upper mantle) (250-
400 km), quyén kién tao dudi hay con goi 12 doi
chuyén ti€p gilta Manti trén va Manti du6i (lower
tectonosphere or the transzition zone between the
upper and lower mantle) (400-650 km) va phin
trén clng clia Manti du6i (uppermost lower mantle)
(650-850 km).

Nhim tinh to4n gi tri van tdc trung binh tuong
tng voi cic do sau chinh, ching to6i sir dung cong
thirc [3.4] :

v(p,2)= H(Z{) e (¢’d;’ , 2)]_

& day : H*e{250, 400, 650, 850}, H* - do sau t&i
ranh gidi phia dudi ctia cAc kh6i thuoc Manti (km) va :

(20)

. -1
— ol Rt fi dz 1)
VI(¢’A)"(H h )[ 5{) v(¢,ﬂ,,z)]

trong d6 : h*e (100, 250,400, 650}, H*e {250,
400, 650, 850}, A* va H* - do sau t&i mat trén va
mit dudi clia cac khoi twong tng thuéc Manti (km).

Cong thac (21) biéu dién su phan bS van téc
trung binh truyén séng theo dién (theo chiéu nim
ngang), mo td tinh phan khéi (phan mang c4u tric)
clia Manti theo chiéu nim ngang. Mo hinh niy phil
hop véi nhitng gi ching ta hiu bigt vé Manti va
luan thuyét kién tao mang.

Mo hinh téng thé van t6c-do sau : Vun(z) - van
toc nhd nhat, vy (Z) - van toc 16n nhat, va v (2) -
van t6c¢ trung binh duoc thiét 1ap trén co sd cic
cong thirc sau day :

inf
Vmin (Z) g o, l, - v((o, 4,?),
sup
= A 22
vmax(z) (D,Z.,ESV(q)’ ,z); (22)

=z i o '
Vaver (2) = [£ () {{, v(g, M’)J

trong do : s(€) - dién tich clia khai tai 46 sau &, Z¢ -
dién tich b& mat trong hé toa do ¢ va A.



Mo hinh ndy cling twong tuy mo hinh Jeffris-
Bullen va PREM (Dziewonski and Anderson, 1981)
véi do lech 14 rat nhd, str dung ham [4] :

vi—y

0" =

100% 23)
Y
6 da)’ : Vi e {vmin (Z)’ Vimax (2 )’ Vaver (Z), Y prEM (Z)}

5% e {5min (Z )’ 6max (Z )’ 5aver (Z )’ 5PREM (Z )}
va v 12 chi s6 van tdc theo Jeffris-Bullen.

Nhu vay, phuong phép phan tich cét 16p séng
dia chan nhu da mo t4 trén day cho phép xay dung
mo hinh van t6c clia Manti mot cach ddy &l va co
do tin cay cao.

1. MO HINH VAN TOC TRUYEN SONG DOC P
CUA MANTI KHU VUC DONG NAM A

M6 hinh van t6c truyén séng doc P Manti Dong
Nam A dugc tinh to4n trén co sé :

- Cong thirc (22) da trinh bdy & phin trén ;

- 86 lieu duoc sir dung 1 cac bang dia chan ghi
' nhan thoi gian dé&n clia song doc P cla tat ca cac
tran dong d4t manh tr nam 1966 dén 1990 (s6 ligu
clia ISC) cla cic tram dong d4t khu vuc Chau A -
Thai Binh Duong (hinh 1) ;

- Phuong phép cét 16p dia chén duge GS Geiko
(1997, 1998) x4y dung trén co s gidi bi todn nguoc
dia chdn bing céch x4p xi phuong trinh eikonal
(Taylor's approximation of wave and eikonal
equation in inverse seismic problems) [1-4].

Vigc thigt 1ap mat cdt van tdc duge thuc hién
theo quy trinh sau :

- Van tdc truyén song dugc tinh toan bat ddu tir
d6 sau 50 km, 14n lugt sau d6 13 cac do sau 75,
100, ...(cAch nhau 25 km) dén 850 km ;

- Xay dung mit cat van téc truyén séng doc P
theo d¢ sau t6i trén 2.500 km. Ciing twong tu, cic
mit cit di thudng van t6¢ truyén séng doc cho toi
do sau trén 2.500 km ciing dugc thiét 1ap doc theo
kinh d6 va v§ do, cach nhau 1 do. Mot s6 mit cét
vé van téc va di thudng van toc theo phuong cét
chéo cling dugc thiét 1ap ;

- Khai niém vé doi chuyén ti€p (the transition
zone) duge hiéu 13 viing cb gi4 tri gradien thing
ding van tdc truyén song cao. Tai ving ndy c6 P
dat ¢ 9,50 dén 10,50 km/s. G Viet Nam va khu
vuc Dong Nam A déi ndy c6 do sau tir 450-470 km
dén 650 km.
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Hinh 1. H¢ théng tram dia ch4n quoc t€
(s6 liéu cla cac tram ndy dung trong nghién ciru)

Téng cong d thiet 1ap duoc :

- 33 so d6 phan bs van tdc truyén song P theo
dién tai cAc mic do sau : tir 50, 75, 100, 125, ...
(cach nhau 25 km) dén 850 km.

- 41 mat cit doc theo v§ do, tir v§ do -15 dén vy
do 25, di thuong van tdc truyén séng doc P dén do
sau trén 2.500 km.

- 46 mit cét doc theo kinh do, tir kinh do 90 dén
kinh do 135, di thuong van t6c truyén séng doc P
dén do sau trén 2500 km.

- 4 mit cat dj thuong van t6c truyén séng doc P
dén do sau trén 2.500 km theo phwong cit chéo.

Tir hinh 2 dén hinh 9 12 mot s vi du v& mo hinh
van toc truyén séng doc P thach quyén va Manti
DPong Nam A. Céc két qua ndy cho thdy :

1. Van t6c truyén song P trung binh ciia 16p
dudi vo Trai Dat, & do sau 50 km bién dong trong
gidi han 7,40 - 8,10 km/s. Van téc séng P cao (7,80
- 8,10 kmy/s) trung v6i khu vire c6 vo dai duong nhu
Bién Dong Viet Nam, Bién Philippine va An Do
Duong. D6i ranh gi6i mang dugc phan anh trén tai
ligu van t6c séng P nhu déi c6 gia tri van t6c thdp.
Gia tri van toc thdp (P = 7,40 - 7,70 km/s) triing voi
c4u tric Trudng Sa va Kalimantan (hinh 1).

2. Van t6c truyén séng P trung binh cta dinh
Manti, & do sau 100 km bién dong trong giti han
7,80-8,10km/s. Van t6c song P cao (8,00 - 8,10kmy/s)

181



80 85 100 105 10 15 120 125 130

Hinh 2. Mo hinh van t6c truyén song doc P
tai d6 sau 50 km
Ghi chd hinh 2-6, 8 va 9 : cac diém sang mdu 1a
chén tam dong dat

80 9 100 15 . .:”I 15 s 120 1 _“ 135
Hinh 3. Mo hinh vén tdc truyén song doc P
tai d6 sau 100 km

tring v6i khu vic c6 vo dai duong nhu Bién Dong
Viét Nam, Bién Philippine va An Do Duong. Déi
ranh gi6i mang duoc phan 4nh trén tai liéu van t6c
song P nhu déi c6 gia tri van t6c thap (P = 7,80 -
7,90 km/s) triing v&i cdu tric Trudng Sa, bic Kali-
mantan va Banda (hinh 2).

3. Van tSc truyén song P trung binh ctia quyén
mém, & do sau 200 km bién dong trong gidi_han
8,10 - 8,40 km/s. Van t6c song P cao (8,00 - 8,10
km/s) tring v&i khu virc ¢6 vo dai duong nhur Bién
bong Viét Nam, Bién Philippine va An Do Duong.
Gia tri van téc thap (P = 8,10 - 8,20 kmy/s) trung voi
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Hinh 4. M6 hinh van t6éc truyén séng doc P
tai 4o sau 200 km
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Hinh 5. M6 hinh vén téc truyén song doc P
tai do sau 300 km

cdu tric Tay Bic Viet Nam, bic Sulawesi va ddo
Cocost (hinh 3).

4. Van t6c truyén song P trung binh ctia phin
duéi Manti trén, & do sau 300 km bién dong trong
gioi han 8,40 - 8,70 km/s. Gia tri van toc thap (P =
8,40 - 8,60 km/s) trung voi cu triic ¢6 vo dai duong
nhu Bién Dong Viet Nam, Bién Philippine va An
Po Duong. Cac cau triic ¢6 vo luc dia nhu : Trudng
Son, Kho Rat, Kon Tum, Da Lat ciing c6 gia tri mat
do thdp, nhd hon 8,60 km/s (hinh 4).

5. Van téc truyén song P trung binh cla 10p
chuyén tiép, & do sau 500 km bién dong trong gidi
han 9,40 - 9,70 km/s. Gia tri van téc thdp (P = 9,40



e i
Hinh 6. M6 hinh van t6c truyén séng doc P Hinh 7. M6 hinh van t6c truyén song doc P

100 105 110 115 120

tai do sau 500 km tai d0 sau 750 km
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' <« Hinh 8.

B4t dong nhét van toc

truyén soéng doc P doc
theo kinh tuyén 114

-1000
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Hinh 9. >
-1000
B4t d6ng nh4t van téc truyén
song doc P doc theo 1500 0
vy tuyén 20
-2000-
-2500-=
- 9,60 km/s) tring v&i cac cdu triic thudc Bién Dong 6. Van toc truyén song P trung binh ctia phin
Viet Nam, céu tric Tay Bac, Truong Son, Da Lat, trén cling clla Manti dudi, & d6 sau 700 km bién
Banda, ddo Mentavay va ddo Christmas (hinh 5). dong trong gidi han 10,60 - 10,90 km/s. Van tSc
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song P cda 16p ndy ¢6 cau tritc phirc tap, hinh dang
chll yéu 1a can ximng va c6 su dan xen giifa cic cau
triic Am va cdu tric duong (hinh 6).

7. Gia tri van téc song P bign déi rét phirc tap
trong pham vi do sau tr 50 dén 650 km (quyén kién
ta0). Tir o sau 650 km dén 1.700 - 1.800 km (phén
trén clia Manti du6i) 6 gia tri van téc ting din déu
theo chiéu sau va itbién dong theo chiéu ndm ngang.
Tir d6 sau trén 1.800 km dén trén 2.500 km van téc
song P bién ddi kha phirc tap ca theo phuong thang
dimg 14n phuong ndm ngang.

KET LUAN

Trén co sd nhitmg két qué dat duoc vé mo hinh
song doc dia chan P ctia Manti khu vuc Dong Nam
A c6 thé riat ra mot s6 két luan sau :

1. b6i hiit chim khu vuc Dong Nam A phén
anh trén mo6 hinh séng doc P nhu d6i ranh gidi
phan chia céu triic van tdc tai cic d6 sau khac nhau
clia quyén kién tao, dén do sau 650 km.

2. Dic trung phan loai dang vo Trai P4t phin
anh kha rd nét trén mo hinh van tS¢ song tai cic
mirc d¢ sau dén 200 km. V6 dai duvong duge dic
trung bdi cdu triic duong clia van téc sbng, trong
khi vé luc dia va vé chuyén ti€p lai c6 su phan di
16n van toc truyén séng theo chiéu ndm ngang.

3.Mohinh van t6c song P cla thach quyén Pong
Nam A c¢6 c4u tric phirc tap ca theo phuong nim
ngang lin phuong thing dimg. Bién ddi chia van
t6c truyén séng trong quyén kién tao (50-650 km)
13 hét strc phirc tap trong khi phdn trén ca Manti
dudi ¢6 van toc truyén sdng it bién ddi theo chiu
ndm ngang.

Tren day 14 nhitng két qué ban ddu vé mo hinh
cit 16p song doc dia chan khu vuc Pong Nam A.
Tuy con hét sitc so luge song nd ¢6 § nghia tham
khéo 16n trong nghién ciru cau tric va dic diém dia
dong luc hién dai clia thach quyén khu vuc c6 ciu
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triic - dia dong luc phirc tap clia phdn doéng nam
mang Au - A ndy.
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SUMMARY

P-seismic velocity model of South East Asian mantle

The paper presents a new method of seismic
tomography, using Taylor's approximation for esta-
blishing the P-wave modeling of South East Asia.
The results have shown that:

1. The collision zones appeared as the boundaries
of the zones with the differentiation of P velocity.

2. Oceanic crust is characterized by the high
velocity zones of lithosphere, meanwhile the conti-
nental and transitional crusts have the very lateral
differentiation of velocity.

3. The lithosphere and tectonic sphere of South
East Asia have very complicated P wave modeling.
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