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TOM TAT: Trong nghién ctru nay, van tdc nhom séng Rayleigh khu vuc bién Pong duoc xac
dinh dya trén viéc xir Iy 36.195 bang ghi dia chan dai rong thanh phan thing dung ghi duoc boi 95
tram cua 381 tran dong dat voi do 10n tir 6,0 trd 1én, dd sau nho hon 100 km, trong khoang thoi gian
tir 2000 dén 2016 theo k¥ thuat phan tich loc kép, tich hop trong b chwong trinh CPS (Computer
Program Seismology) ciia Herrmann va Ammon (2002). Véi 2.600 duong cong tan sic van tdc
nhom song Rayleigh c¢6 chat lugng cao truyén qua khu vic bién Dong cho thiy: (i) Puong cong tan
sdc van tbc nhom song Rayleigh truyén qua luc dia c6 dang d6 thi ham bac 3 voi 1 cuc tiéu nho
(tng véi gia tri van tbec ~ 2,8 km/s; T = 20-26 s) va | cuc dai (Gtng véi gia tri van tdc nhom
~3,9 kn/s; T = 50-90 s) con dudng cong tan sdc van tbc nhom séng Rayleigh truyén qua dai duong
¢6 dang do thi ham bac 2 véi 1 cuc dai (gia tri van tdc nhom = 3,9 km/s; T = 40-90 s); (ii) O chu ky
dudi 40 s, gia tri van téc nhom song Rayleigh trong khu vuc bién Dong dat tir 2,8 km/s dén 4,0 km/s
Va cao nhét tai khu vuc trung tdm bién Dong; (iii) O chu ky trén 50 s, van tdc nhom séng Rayleigh
trong khu vuc bién bong dat tu 3,2 km/s dén 4,2 km/s va xuat hién vung V thép doc theo ddi dut
giy song Hong, dao Con Co, dao Dai Loan, quan dao Visayas, Philippines va dao Borneo.

Tir khéa: Van toc nhom séng Rayleigh, duong cong tan sic, k§ thuat phan tich loc kép.

MO PAU nhom phia duéi thap Charter, Uc tir s6 liéu dia

chan ghi dugc cua mang dia chan tiéu chuan

Nghién ctru van téc nhom song Rayleigh
(sau day goi la V) duge thuc hién dau tién boi
Ewing va Press (1952), Oliver (1962) bang viéc
quan st sb 1an xuét hién dinh troi va ving 16m
trén cac bang ghi dia chan [1, 2]. Satd (1958)
ap dung ky thuat chuyén ddi Fourier trong
nghién ctru séng mit [3]. Pilant va Knopoff
phat trién ky thuat phén tich ctra so dich cua
Alexander va ap dung dé tinh van toc pha cho
céu trac phia dudi diy Alps [4]. Landisman
cling str dung k¥ thuat nay dé tinh van tdc
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toan cau [5]. Nam 1969, Dziewonski da cai tién
ky thuét nay va dat tén la ky thuét loc kép r0i
ap dung tinh duong cong tan sic Vg trong dai
chu ky tir 10 s dén 150 s cta trin dong dat
Malawi ngay 6/5/1966 ghi dugc tai tram
Pretoria, Nam Phi [6]. Herrmann va& Ammon
(2002) da tich hgp cac ky thuat nay thanh goi
chuong trinh tinh toan trong dia chin hoc
(CPS) [7]. Ngay nay, g6i chuong trinh nay
dugc dung phd bién cho viéc xac dinh van toc
nhém va van tdc pha séng mit.
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Nghién ctau Vg khu vue bién Poéng va lan
can da dugc thyc hién tir dau thap ky 80 ciia thé
ky truge boi nhiéu nha nhién ciru khac nhau [8-
15] Ban dau céac nghién clru chi st dung mot
vai tia song Rayleigh dé nghién ciru cdu truc
16p v6 va manti trén tai khu vue phia nam luc
dia Trung Hoa (ph1a béc bién Dong), két qua
cho thay Vg €0 g1a trj giam dan tir dong sang
tay (dat 4,4 km/s ¢ phia dong va 4,2 km/s ¢ cao
nguyen Tay Tang), tuong Gng voi chidu day
16p vo ting dan tir 30 km dén 60 km [8- 14] T
nam 2000 dén nay voi su phat trién va mé rong
cua tram quan trac dia chan dai rong trong khu
vuc bién DPong da thu thap duoc nhiéu céc tia
song Raylelgh truyen qua khu vue nay, vi thé
cac nghién cliru ¢6 mirc do chi tiét va tin cdy
hon, mot s6 nghién ctru chinh c6 thé ké dén
nhu: Wu va nnk., (2004), Tang va Zheng
(2013). C4 hai nghién ctru néu trén déu ap dung
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Xéc dinh van toc nhém séng Rayleigh 16p ve...

ky thuat loc kép va sir dung trén 10.000 tia
song Rayleigh, két qua tim duoc déu cho thiy
tai chu ky dudi 20 s, gia tri Vg cao tap trung tai
khu vyc trung tim b1en Dong, con gia tri Vgr
thap tap trung tai vinh Béc Bo, dao Hai Nam va
béc Borneo; tai chu ky tir 20 - 50 s, Vung c6 gia
tri Vg cao c6 xu huéng mo rong vao lyc dia;
tuy nhién, tai cac chu ky tir 50 - 80 s, hai két
qua c6 sy khac nhau dang ké vé hinh dang phén
b va gia tri, cu thé 1a:

Tai chu ky 20 s, Vy ¢ khu vuc b1en Dong
cua hai nghién ctru ¢6 hinh dang phan b va g1a
tri twong duong nhau d6 1a cao nhét tai ving
tach glan bién Poéng (trén 3,0 km/s theo Wu
(2004) va trén 3,2 km/s theo Tang (2013)) va
thap nhat tai vinh Bac B9, ddo Hai Nam va bac
vung Borneo (dudi 2,4 km/s theo Wu (2004) va
dudi 2,6 km/s theo Tang (2013)).
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Hinh 1. Ban db dla hinh, tinh dia chan va dut giy hoat dong theo Simon (2007),
hinh bao lién nét mau do 1 khu vuc tip trung nghién ctru
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Tai chu ky 80 s, Vgr & khu vuc bién Dong
ctia hai nghién ctru c6 hinh dang phan bd va gia
tri khac nhau dang ké: Wu (2004) cho thay
vung Vg cao kéo dai tir ving trung tam bién
Pong dén dao Luzon, Philippines (trén
3,6 km/s), ving Vg thap kéo dai tir vinh Bic
Bo dén dao Hai Nam rdi di vao luc dia Trung
Quoc va ving phia bac Borneo (duéi 2,8 km/s);
con Tang (2013) cho thiy ving Vy, cao la toan
by vung tr trung tam bién Dong dén bién
Philippines, bién Hoa Dong va luc dia Trung
Hoa (trén 3,7 km/s), ving V, thap kéo dai tur
dao Hai Nam dén vinh Bac B 16i chay doc
theo d6i dut giy song Hong va toan b ving
Borneo (dudi 3,67 km/s).

Su khéc nhau glua hai nghién clru nay co
thé 1a do su phan bd céac tram quan trac (8 tram
trong Wu va nnk., (2004) va 65 tram trong
Tang va Zheng (2013) trong do phan lon cac
tram nam tai luc dia Trung Quéc) dan toi viee
phan 16n céc tia song truyén qua khu vuc nay la
cac tia song di qua ca luc dia va dai duong nén

(b)

kh6ng dam bao duogc cac dic trung truyén song
riéng biét cua luc dia va dai duong cua
Rayleigh. Nham khic phuc nhung han ché nay,
ching t61 thyc hién nghién ctru xac dinh Vg
trén co so s liéu ghi duoc tir cac tram dia chan
dai rong phan b6 doc theo lanh tho Viét Nam
va lan can. Khu vuc chung toi tép trung ngh1en
ctru, hinh bao lién nét mau do, dwoc gidi han
trong pham vi cac kinh 4o tur 100° toi 125°E,
cac vi do tir 0° t6i 25°N (hinh 1).

THU THAP VA XU LY SO LIEU

Thiét bi

Trong nghién ctru nay chung toi st dung 95
tram dia chan dai rong va dai rat rong, gom:
Viét Nam (6); JAMSTEC (7) va IRIS (82).
Thiét bi tai moi tram gdm 01 may gh1 dong dat
voi do phan gidi cao (trén 22 bit) va 1 dau do
dai rong hay rat rong (tren 40 s) (hinh 2). Toan
bd thong so thlet bi ctia cac tram duoc kiém tra
lai mot cach can than truge khi duogc st dung
dé tién hanh phan tich sd liéu.
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Hinh 2. Thiét bi st dung tai tram Vinh, g6m may ghi Quanterra Q330 v6i d§ phén giai 24 bit (a),
dau do STS-2 voi dai tan 120 s (b), duong dic trung tan s (c) va duong dic trung pha (d)

S6 liéu
So liu sir dung duoc tai truc tiép tir cac

ngudn: (1) Pai hoc Tokyo, http://ohpdmc.eri.u-
tokyo.ac.jp/breg-fast-vietnet/index.html; 2
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JAMSTEC, http://p21.jamstec.go.jp/top/ va (3)
IRIS, breq_fast@iris.washington.edu. Toan b
tap s6 liéu gom 36.195 bang ghl dia chan dai
rong thanh phan thing dung v6i do dai khoang
3 tiéng ghi duogc bdi 95 tram cia 381 tran dong
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dat c6 do 16n tir 6,0 tr 1én, d9 sau nho hon 100 kinh d6 tir 90° toi 135°E, cac vi do tir -10° t6i
km, tir 1/2000 dén 3/2016 trong pham vi cd&c  35°N (hinh 3).
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Hinh 3. So db phan bd cac tram quan tric va chén tdm khu vuc nghién cttu va lan can. Biéu tuong
hinh tam glac dac 1a vi tri cac tram quan trac dong dat (mau xanh nudc bién 1a cac tram cua IRIS;
Mau do la cac tram cia JAMSTEC; Mau hong 1a céc tram cua Viét Nam) Biéu tuong hinh tron
ddc mau xanh 14 cdy 14 vi tri chan tim dong dat. Pudong bao lién nét mau do 1a gisi han khu vuc
tap trung nghién ciru

Cac bang ghi s6 liéu sau d6 duoc loai bo chuyen dudi don vi nm va bd sung cac thong
thong sd thiét bi, chuyén vé bang ghi dich tin can thiét (hinh 4).
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Hinh 4. Bang ghi s6 liéu ghi dugc tai tram Vinh ngay 15/10/2013, (a) Bang ghi gdc dai 3 tiéng,
(b) Bang ghi duoc chuyén d6i sang do dich chuyén (nm)

Phwong phap phén tich s liéu Seismology (CPS) cua Herrmann & Ammon
(2002) (hinh 5).

Biéu dién dac trung tan séc Vg theo tan sb

Tinh toan gi4 trj V trong dai tan tr 10 s (Ninh 6).
dén 200 s trén co s& k¥ thuat phan tich loc kép Sau khi st dung ky thuat loc kép dé xac
bang chuong trinh Computer Programs in  dinh duong cong tan siac Vg & ché do co ban,

Do dac Vy, bang ky thudgt loc kép (MFT)
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chiing t6i lya chon dugc 2600 dudong cong co
chat lugng t6t dé thuc hién cac budce tinh toan

tiép theo.
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Hinh 5. Cira s6 lam viéc cua chu:ong trinh CSP cuia Herrmann & Ammon (2002). Chung ta c6 thé
lwa chon dé dang dugc céc gid tri Vi, ing v6i cac chu ky khic nhau (hinh tron mau trang)
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Hinh 6. Biéu do dic trung tan sac Vg theo chu ky xac dinh dugce trong nghién ctru nay,
(a) cac tia song truyén trong luc dia, (b) cac tia song truyén trong dai duong

Xady dung so do Vr b&ng ky thudt chup cit lép

Theo Knopoff (1969) [16], song mat
(Raylelgh) truyén theo mot dudng tron tr
nguodn dén tram xuyé€n qua cac khoi khac nhau,
trong m01 khéi doc theo dudng truyen phai
ddng nhit va bé qua su khic xa gilra hai khéi
khéac nhau doc theo duong truyen Do d6 thoi
glan truyen song mat tur nguon dén tram bang
tong thoi gian ma soéng truyén qua cac khdi
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khac nhau doc theo duong truyén tir ngudn t6i
tram, dugc xac dinh nhu sau:

Loy b D
8 (T) - Vi - Zj=1vj (T)
Trong d6: t(T) 1a thoi gian quan sat dugc tng

vai tia song thr i tai chu ky T; L; 1a khoang
cach chan tam cua tia song tha i, i=1, 2,..., M;



Voi 1a Vg quan sat duoc Gmg vai tia song thu i
tai chuky T, Lj 1a khoang cach duoc truyén boi
tia song thir i trong khéi thir j; V, i(T) 1a van toc
nhom cua khéi thir j tai chu ky T; N la tong sd
khdi trong viing nghién ctru; M 1a s luong tia
song st dung.

Phuong trinh (1) ¢6 thé biéu dién du6i dang
ma trin nhu sau: AX = b,

Trong do :
Lo Ly o Ly
b Ly o Ly
ML 2)
Lyi Lyz - Lun

Ma trén A la ma tran hat nhan. Cac phan tur
cua ma tran nay la khoang cach gura cac khoi
ma tia song truyén qua. Néu ¢ do c6 M tia séng
i=1,2,...,M)vaNkhéi(=1,2,..., N) thi
kich thudc cia ma tran AlaM x N.

Véc to b chira thoi glan song quan sat dugc
g voi timg tia song va biéu dién boi

L(7) ( ()
o 8T || LM (T)

(1)) | L (1) (T)

Vecto x chira d§ twong phan Vgr glua hai
khoéi hay do tré cia L timg khéi va con goi 1a véc
to tré, dugc biéu dién boi:

©)

1 4)

Theo Liu (1990) [17], chiéu dai minh giai
cho véc to tré ctia khéi thirila

My j ©

Trong d6: i 1a s& thtr tu cta khéi; S| 14 chidu
dai cua hang thtr i cua ma tran minh giai; Sy la
phan tir thir ik ciia ma trdn minh giai va Wy la

Xac dinh vin toc nhém séng Rayleigh 16p ve...

khoang cach giita cac tm cua khéi th i va thir
k. Khi ¢6 ma tran minh giai 1a gan giéng ma
tran xac dinh, mdi mot J; nho hon, thi 6 minh
giai cia mdi khdi 14 t6t hon. Trong nghién ciru
cia Wu va nnk., (2004), kich thuéc cia mdi
khéi 1a 3° x 3°, do d6, néu chiéu dai minh giai
ctia mot khdi nhé hon 330 km (c6 nghia sy anh
hudng cua khdi nay do khdi khac gdy ra 1a nho,
vi thé két qua ciia khdi ndy c6 thé minh giai
bang chinh né) thi sy minh gidi cuia khbi nay 1a
rat t6t. Chiéu dai minh giai cang nho thi do
minh giai ctia khdi cang tét.

Trong nghlen clru nay, chung toi chia khu
vuc nghién ciru ra 1am 81 khéi, mdi mot khbi
c6 kich thudc 1a 3° x 3°. Sau d6 sir dung 2.600
duong cong tan sic Vgr & ché d6 co ban tim
duoc ¢ trén roi dua vao nghlch dao dé xac dinh
ciu triic 2D van téc nhom song Rayleigh cho
khu vuc nghién ctru thong qua chuong trinh
FMST (Fast Marching Surface Tomography
package) cua Rawlinson (2008) [18]. Trong
mdi mot khéi lai duge tinh theo phwong phap
FMM (Fast Marching Method) ctia Sethian
(1996) [19].

Két qua

Sau khi xir 1y 36.195 bang ghi dia chan dai
rong thanh phan thing ding ghi duge boi 95
tram cua 381 sy kién dong dat, chung t6i tim
duoc 2.600 duong tan sac Vg co chat lugng tot
(hinh 6). Phan loai cac duong cong nay cho thdy
duong cong tan sdc Vg truyen trong luc dia co
dang d6 thi ham béc 3 vdi 1 cyc tiéu nho (tng
v6i Vg = 2,8 km/s; T =20 - 26 s) va 1 cuc dai
(img véi Vg = 3,9 km/s; T = 50 - 90 s) con
dudng cong tan sic Vg truyen trong dai duong
cO0 dang ham bac 2 voi 1 cuc dai (Vg=
3,9 km/s; T =40 - 90 s), nhu minh hoa trén hinh
6a, 6b. Thuc hién nghich ddo cac dudng cong
tan sic nay theo cac chu ky khac nhau cho théy:
(1) Tai cac chu ky dudi 40 s, hau hét cac gia tri
Vq 6 dai duong déu cao hon ¢ luc dia, su phan
di 10 nhat tai chu ky 20 s va 30 s sau d6 gidm
dan va 6n dinh & chu ky 40 s, gi tri V cao nhit
& khu vuc trung tim ctia bién Pong (hinh 84, 8b,
8c, 8d); (ii) Tai cac chu ky trén 50 s, hau hat cac
gia tri Vg thép doc theo doi dut gy song Hong,
dao Pai Loan, quan dao Visayas, Philippines va
dao Borneo, (hlnh 8e, 8f, 8g, 8h, 8i).
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THAO LUAN

Hinh 6a cho théy dudng cong tan sic Vi
cua céc tia song truyen qua lyc dia c6 dang do
thi ham béac 3 v6i1 1 cyc tiéu nhoé (Ung vé1 Vg =
2,8 km/s; T =20 - 26 s) va 1 cuc dai (u:ng vbi
Vgr ~ 3,9 km/s; T =50 - 90 s). biéu nay co thé
giai thich nhu sau: Tai chu ky xung quanh gia
tri cuc tiéu co thé ton tai mot Vung c6 van toc
thap (theo Tsai (2000) & d6 sau 10 - 20 km)
nén lam cho V ung véi chu ky nay bi giam; tai
chu ky tr 26 - 42 s (tuy thudc vao tung tia
song), Vg bét dau ting roi tang gan nhu tuyén
tinh dén chu ky cuc dai u'ng Vo1 Vg = 3,9 km/s,
day c6 thé 1a ranh gi6i glu:a l6p vé va thach
quyén; tai dinh cyc dai ¢ thé 1a ranh giGi gnra
thach quyén va quyen mém (mat LAB) vi khi
song Rayleigh truyén vao méi truong cd nhiét
dd cao V s€ bi giam di va cang giam khi ¢ d6

sau 16n hon hay tan so6 cao hon.

Hinh 6b cho théy duong cong tan sic Vg
cua céc tia song truyén dai duong c6 dang ham
bac 2 V0'1 1 cuc dai (Vg,~ 3,9 km/s; T = 40 -
90 s). Piéu nay co thé g1a1 thich nhu sau: Do vo
dai duong ¢ khu vyc nay tuong dbi mong hay
do anh hudng cua song bién nén kho xéac dinh
duge Vy 6 dai tan dudi 18 S, vi thé hau nhu
khong quan sat thdy cuc tiéu trén cac duong

130°

130°

120°

90° 100°

20°

cong nay; ¢ tan s6 nho hon tin sé cuc dai Vg
tang dan va c6 gia tri 16n hon Vg cua lyc dia,

diéu nay co thé 14 do khu vuc dai duong co sy
dong nhat cao hon ¢ khu vuc luc dia; Tai chu
ky cue dai ¢o thé 13 ranh glUl glu:a thach quyén
va quyen mém (mat LAB) vi khi song Rayleigh
truyén vao moi truong co nhiét do cao V sé bi
giam di va cang giam khi & d§ séu 16n hon hay
tan so cao hon.

Hinh 7 cho thiy céc tia song phin bd tuong

d6i déu trong khu vuc nghién ctru, sé lugng cac
tia nhiéu nhét trong dai chu ky tr 30 - 100 s,
diéu nay cho thay s liéu st dung co do tin cay
Hinh 8a, 8b, 8c, 8d cho thiy hau hét cac gia tri
Vgr ¢ dai duong cao hon ¢ luc dia, su phan di
0 nhat tai chu ky 20 s va 30 s sau d6 giam dan
va 6n dinh & chu ky 40 s. Gia tri Vg trong khu
vuc bién Pong tir 2,8 km/s den 4,0 km/s va cao
nhit & khu vuc trung tdm bién Pong. Két qua
nay phu horp v6i két qua cia Wu (2004) nhung
cao hon ctua Tang (2013) khoang 0,2 km/s.
Diéu nay co thé 1a do su phan bd cac tram cla
Tang (2013) chu yéu phan bd ¢ khu vuc Tay
Tang, Trung Quoc (khu vyc luc dia) kha xa so
v6i khu vuc bién Dong nén viéc lay trung binh
gia tri Vg 1am cho gia tri Vg, bi gidm di.
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Hinh 7. So d6 phan bb cac tia song Raylelgh truyen qua khu vuc nghlen ctru (dudng bao lién nét
mau do6) img véi chu ky 40 s (hinh a) va biéu d6 phan b s lugng cac tia song Rayleigh theo cac

chu ky khéac nhau st dung
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trong nghién ctru nay (hinh b)
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Hinh 8. So db phan b cac gié tri V, theo cac chu ky
khac nhau (15, 20, 30, 40, 50, 60, 70, 80 va 100 s)

Hinh 8e, 8f, 8g, 8h, 8i cho thiy V tai khu
vuc bién Dong dat tur 3,2 km/s dén 4,2 km/s va
xudt hién vung Vg thap doc theo dO'1 dut gay
song Hong, dao Con Co, dao Pai Loan, quén
dao Vlsayas Phlllpplnes va ddo Borneo. Két
qua nay cling phu hop voi ket qua cua Wu
(2004), Tang (2013). Vung van toc thap nay co
thé 1a do anh hudng cua céc bdn nhiét phia
dudi khu vue dao Con Co, dao Borneo phi hop

véi két qua cua He (2001) [20] va hoat dong
kién tao & doi dut gdy song Hong, quan dao
Visayas va dao Pai Loan.

KET LUAN
Véi 2.600 dudng cong tan sic van tdc
nhom séng Rayleigh ghi dugc boi 95 tram cua

381 su kién trong khu vic nghién ctru, két qua
dat dugc nhu sau:

205



Nguyén Tién Hing, Ha Thi Giang,...

DPudng cong tan sic V, cla cdc tia song
truyén qua luc dia c6 dang d6 thi ham bac 3 véi
1 cyc ti€u nho (tng véi Vg = 2,8 km/s; T = 20 -
26 s) va 1 cuc dai (ing vo1 Vi = 3,9 km/s; T =
50 - 90 s) con dudng cong tan sic Vy clia cac
tia song truyén dai dwong c6 dang ham bac 2
voi 1 cuc dai (Vg= 3,9 km/s; T =40 - 90 s).

O chu ky dudi 40 s, gia tri Vg trong khu
vuc bién Pong tir 2,8 km/s dén 4,0 km/s va cao
nhit & khu vuc trung tam bién Pong. Két qua
nay phu hop voi két qua cuia Wu (2004) nhung
cao hon cta Tang (2013) khoang 0,2 km/s.

O chu ky trén 50 s, gia tri Vg tai khu vye
bién Pong dat tir 3,2 km/s dén 4,2 km/s va xuat
hién vang Vg thip doc theo déi dut gay song
Hong, dao Con Co, ddo Dai Loan, quan dao
Visayas, Phlllpplnes va dao Borneo. Két qua
nay cling phu hop véi két qua cua He (2001),
Wu (2004), Tang (2013).

Loi cam on: Nghién ctu nay duge thyc hién
boi sy hd tro boi nhiém vu HTQT ma sb
JH00013802 phia Nhat Ban va sd
VAST.HTQT.NHATBAN.01/15-17 phia Viét
Nam thong qua chuong trinh hop tiac nghién
ctru JSPS-VAST.
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GROUP VELOCITY ESTIMATION OF RAYLEIGH WAVE OF CRUST
AND UPPER MANTLE BASED ON THE BROADBAND SEISMIC DATA

IN VIETNAM EAST SEA

Hung Nguyen Tien?, Gian% Ha Thi', Minh Nguyen Le*, Satoru Tanaka®,
Yasushi Ishihara®, Long Ha Vinh', Khoi Le Quang*

YInstitute of Geophysics, VAST
“Graduate University of Science and Technology, VAST
3Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Japan

ABSTRACT: In this study, the Rayleigh wave group velocity (V) of Vietnam East Sea is
determined by using 36,195 broadband velocity seismograms recorded by 95 seismic stations from
381 events with magnitude larger than 6.0, depth lower than 100 km, from 2000 to 2016 and
applying the multiple filter analysis, integrated into Computer Program Seismology (CPS) by
Herrmann and Ammon (2002). Using 2,600 high quality dispersion curves of V4 passing through
the Vietnam East Sea, the results show that: (i) The dispersion curves of V in the continent region
have the function graph of grade 3 with a minimum (at V,y = 2.8 km/s; T = 20 - 26 s) and a
maximum (at V4 ~ 3.9 kmy/s; T = 50 - 90 s) and the dispersion curves of V, in the ocean have the
function graph of grade 2 with a maximum (= 3.9 km/s; T =40 - 90 s); (ii) At the period lower than
40s, the V4 in Vietnam East Sea is from 2.8 km/s to 4.0 km/s and reaches a maximum at the center
area; (iii) At the period over 50s, the Vg4 in Vietnam East Sea is from 3.2 km/s to 4.2 km/s and the
low V, area appears along the Red river, Con Co island, Dai Loan island, Visayas, Philippines and
Borneo island.

Keywords: Group velocity of Rayleigh, dispersion curve, multiple filter analysis.
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