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TINH TOAN BIEN D<) v A PHO NANG LUQNG SONG N<)I 

0 VUNG BIEN DONG NAM VI~T NAM 

NGUYEN BA XUAN,TRAN VAN CHUNG 

Tom tdt: Tren co· so· tfnh toan gian tidp bien a(; va pluJ nang hwng song n(; i thong qua 

ccic chu6i s6 li¢u ao a(IC nhi¢t a(; lien f(IC tqi 2 trqm (j· vtlng bidn Dong Nam Vi¢t Nam, aci cho 

tlufy: a· wing bidn mro·c nong thdm htc tlia, vao th/ri k)' gio nnla Tdy Nam, tt;~i a9 sciu ui· I 2-

38m, song n9i xudt hi¢n v6'i bien a(; trung binh t~'r'5- ! 0m; Con a· v~lng ngolzi kiwi wlo th(J'i kY 
gio mita Dong Btic, bien a9 trung binh song n(;i co gia tri /on han· t(li a9 sciu u'r I 0-60m, 70-

220m vcl230-600m, bien a(; song n(;i co cac gia tri tu'Ong lt'l1g lei: 20-80m, J-5m w/8- 15m; Ttl· 

kdt qzia tinh toan ginn tidp ph6 nang ht9ng song n(;i cho thdy, pho. nang hwng song n(;i 6 VLing 

nuoc nong thdmf(tc tlia viw thai ky gi6 mzia Tay Nam nh6 han 20 !dn so v6·i ph6 nang hwng 

song n(;i l(li Vltng IUI'O'C' sciu wlo tho·i ky gio mita Dong Biic; Ph6 nang hwng song n(;i (j· VLtng 

bidn Dong Nani. Viljt Nam rdt plnl·c f(lp Vel chzi ydu c1U'9'C hinh th{mh h'r nang hwng czia cac 

t/i(/nh pluln song co chu kY tzi· 3-24gio; trong c16 16n nhcit Ia nang hwng czia thimh phdn song 

tlniy tridu 12 viz 24 gio·. C6c thclnh phcin song co chu ky nh6 hon 3 gio· c6 nang lu'9ng rcft nho. 

I. MODAU 

Song n9i hay con gQi la song ng~m, [a 111Qt hi~n tuqng d(>ng l\fC phtrc t<;tp va hinh 

th ~mh ph6 bi~n trong long bi~n v&i bien d9 va elm ky q.rc d?i co th~ d?t t&i vai tram met va 

vai ngay tuang (rng. S\1' t6n t<;ti Clia song n(>i trong bi~n dong vai tro r~t quan trQng trong 

cac qua trinh xao tr9n th~ng dtrng va thucmg gay ra cac hi~u (rng (gQi la hi~u (rng song 

11Qi) , lam bi~n df> j nwnh CO chu ky cac d~c trung Clia tru0ng thuy van, d(>ng [\fC 

khac.Trong vi~c nghien c(ru (rng d\mg song n(>i plwc V\J cong tac qu6c phong tren bi~n, 
dn luu y d~n s1,1· imh hucmg ct:1a song n9i co th~ gay I?t d6 tau ng~m, lam ch~ch duo·ng b~n 
d<;tn va gfly nen hi~n tuQ·ng nhi~u CL!a tnrO'ng am thanh Ian truy~n trong bi~n . Bai v?y vi~c 
nghi en CLILI song n9i khong nhu·ng co y nghTa v~ khoa hQC macon co (rng dl,mg trong cong 

tac Qu6c phong - t<'tc chi~n Mi quan 6· bi~I;. 
Song n(>i duqc hinh thanh thong qua cac ngo?i 1\fC tac d(>ng trong moi tru·O'ng mr&c 

bi~n phan t~ng theo phuO'ng "th~ng dtrng. Do S\1' plw thUQC vao cac ngQai 1\I'C tac d(>ng 

song noi co cac ten gQi khac: song n(>i trQng Ivc, song n9i tri~u, song n(>i quan tinh va 

v.v ... Tren Th@ gi&i, d~c bi~t o· cac nu&c phat tri~n , song n(>i dUQ'C nghien c(ru r~t ca b<'.m ca 
v~ ly thuy@t lfrn tlwc nghi~m ttr nhu·ng th?p nien 50, 60 ct:m th~ ky XX. 6 Vi~t Nam, song 
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n(>i duQ·c nghien c(ru nhfrng nam g~n day trong kJmon kh6 d~ tai dp nha nu6'c KC.09 .18, 
ti~n h<'mh tLr 2003 d~n 2005 va d?t duqc nhfrng k~t qua quan trQng bu&c d~u. Tuy nhien, 

song nQi Ia 111Qt hi~n tuqng d(>ng l~rc ph(rc t?p, do do vi~c nghien Cll'U chuyen sau d~ t(rng 

bu6'c b6 sung va boan thi~n cac k~t qtm nghien c(ru la m<)t vi~c lam r~t dn thi~t. 
Trong cong trinh nay, b~ng phuo·ng phap tinh toan gian ti~p bien d9 va ph6 nang 

hrQ·ng song n9i , d~ra tren ca sa Slf d~mg de s6 li ~u do O?C nhi~t OQ t?i 2 tl'?l11 lien tvc 6 
vtmg bi ~n Dong Nam Vi~t Nam, tac gia da ti~n hanh nghien c(ru cac nguyen nhfm chLl y~u 
va co ch~ hinh tbanh song n<)i 6 Bi~n Dong. 

Cong trinh duvc tlwc hi~n dv·a vao ngu6n kinh phi h6 trq cl:1a d~ tai nghien c(n.I ca 
ban ma s6 713606, do tac gia chtl tri trong giai do?n 2006-2008. 

II. TAl LI:E:U VA PHUONG PHAP NGHIEN CUU 

1. Tai Ii~u sii· d\Jng 

Trong cong trinh nay ch(mg toi da Slf d~mg ngu6n s6 li~u do d?C nhi~t d<) t?i 2 tr?m 
lien t~1c 6 vtmg bi~n Dong Nam Vi~t Nam, do tau nghien c(ru khoa hQc Bogorov (Lien Xo 

cCt) ti~n hanh trong tho·i ky m(m gi6 Tay Nam va Dong B~c . C<ic thong tin chtl y~u v~ cac 

tr~ll11 do d?C lien 1\IC co th~ tham khao 6' hinh 1 va bang 1 du6'i day: 

Bang 1: Cac thong tin chtl y~u v~ cac trc;tm do dc;tc I ien 1\IC 

Khoang Khoang 
Dg sau Tau kh:io Th<'ri gian each do 

Tn;Hn To~ dg tr~m1 
sat do d~c 

th(ri gian do 
nhi~t t1g tr~m 

giii·a cac Ifin theo dg sau 

cp = 9°45'42 " N Bogorov 24-
10 phtWIAn 2m/ l s6 li~u Tr.l 45m 

I~= IO r58'42 "E ( Lien X6 eLi ) 27/811984 

cp = 7°22 ' 30" N Bogorov 27-
10 ph1WIAn 

2-20m/1 s6 
Tr. 2 1900m 

A.=ll 0°53 '54"E (Lien Xocu) 30/1/1983 li ~ u 

Day la cac ngu6n s6 li ~u duqc do d?c b~ng thi ~t bi w d(>ng co dQ chinh xac cao do 

Lien Xo eli ch€ t?O ( may 111CTOK ) va r~t phtl hqp trong v i ~c Sll' d\mg d~ nghien c(ru hi~n 
tuqng song n<) i 6' bi~n . Nhfrng ngu6n s6 li ~u co ch~t luqng nlm th€ nay v~n chua dUQ'C ti€n 

hanh do d?c b6'i cac nha khoa hQc Vi~t Nam. B6'i vi 6' nu&c ta nhfrng nam tnr6'c day do 

chua CO Clll CaC di~U ki ~n V~ thi~t bi va kinh phi , nen vi~C d~ ra nhi~m V~l nghien Cllll song 

n(>i chua duqc th~rc hi~n . 
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1oCS 

tf.5 

CaMa 

Ninh Thuc"n 

llinh Thu 11 

TP.H6 Cllf Mi11h 
v-

Tr. 1 () 

Ghi clui 

Tr./2 - T/uli Rian do : tluinR 81 1984; d() sau tr{tm : 45m 
Tr.15- Tluli Kian clo : tluinK 1/1983; d(J sclu tr{Jn1: 1900m 

Jr.2 

f~--,----,---.---,---,----,---,---.---.----.---.---.---.----.---+ 
10-f 104.5 10~ 105.5 10& 106.5 10f 107.5 108° 108.5 10tf' 109.5 11cf 110.5 11fl 111 .5° 

Hinh 1. Sa d6 vi tri eae tr<;1m do d?e lien tve : Tr.12 va Tr 15 

2. Cac phu·o·ng phap nghien cu·u 

a. Pftu·o·ng pluip tinlz tocin gitin tidp bieu ct9 song n9i 
Nguo·i ta da dt,ra vao bi~n trinh bi~n d6i etla nhi~t d(> theo thai gian d~ tinh bien OQ 

djeh ehuy~n th~ng dung etta cae duo·ng d~ng nhi~t d<), tue Ia xae dinh duc;re bien d<) eua 

song n(li [7, 8] . Gia SLJ' bi~t duqe du true phan b6 th~ng dtrng ella nhi~t d<) truqg binh T' 

bien d<) etta song n(li Ia c; . Khi do sau m(>t ehu ky song n(>i xu~t hi~n, nhi~t d(l t<;1i t~ng Z se 

bi~n d6i gitra eae gia tri : T=-.; va T:+¢ , do do ta e6 : 

dT 
T _r - r_+" =-2s-
.. " - " dz 

Ttr bi~u thue (al) e6 th~ ky hi~u bien d<) dao d<)ng etta nhi~t d<) t<;1i t~ng Z Ia: 

dT _
1 S =-AT(-) 

dz 
AT=_!_ ( T_ _r - T_ r ), ttr d6 nh?n duqe : 2 .. ~ .. +-, 

(a 1) 

(a 2) 

.., 

.) 



Nhu v~y, ttr cac sb li~u do d~c nhi~t d9 lien t\IC t~i m9t di~m theo thai gian, ch{mg ta 

c6 th~ xac dinh duoc A-1- va ( dT) va do d6 xac dinh duoc ;: . . . dZ . . '=' 

b. Tinh toan gian tidp phb niing ht'(J'ng song n{Ji 

Ph~m tich phb la m<)t cong q1 quan trQng d~ xac dinh thong tin t"Lr chu6i sb li~u do 

d~c theo VLmg t~n s6. N6 Sl!' d\mg d~ phat hi~n S\f c6 m~t cua cac tbanh ph~n tin hi~u di~u 
hoa theo m<)t chu6i tho·i gian ho~c tim GU'Q'C m6i quan h~ pha giC'ra cac thanh phc1n tin hi~u 

di ~u bOa theo hai chu6i tho·i gian khac nhau (phan tich ph6 cheo). Mvc dich ph~m tich ph6 

Ia d€ mo ta phan b6 qua t~n s6 cua nang luqng chtra trong m(>t tin hi~u, dva tren m<)t t?p 

hqp h\:i'u lwn c(ta ngu6n dC'r li~u . 
M~t a6 ph6 nang luQ'ng (Power Spectral Density) (PSD) t~i m<)t vi tri do qua trlnh 

ng~u nhien x, Ia cong tht:rc toan hoc li en quan d~n day ttwng quan bai phep bi~n obi 

Fourier ra i r0.c theo tho·i gian. D~ng tc1n s6 chu~n h6a duQ·c cho bai [3 ,4,5,6 ]: 

P ( 1 ) = _1 ~ R (! ) - itom .u w L xx n e 
2n m=-Ul 

(b1) 

C6 th~ vi~t lai nhu mot ham cua t~n s6 vat ly' f b~ng each Sl!' dung quan he (!) = 27if , . . . . . f s 

trong d6 fs Ia tAn s6 duQ'c l~y m~u (I =I I 6t ), i Ia s6 ph(rc (i 2 = -1 ): 

P ... (l )= _1 f- R (m) e-lmfm' f , '·'· f L -'-' 
s m :::::: - CI) 

(b2) 

Day tuong quan c6 th~ duqc d~n ra t"Lr PSD b~ng each su d\mg phep bi€n d~i Fourier 

tho·i gian rai ri;tC dao: 
+,T + / ,./ 2 

P ( ·) = f(P ( )e iwm \.[, = f(P (J ) 2mfml f- \[+ xx 171 rx OJ f OJ xx e f.t (b3) 
-/, i 2 

Nang IUQ'11g trung binh cuaday x, qua toan b9 khoang Nyquist OUQ'C bi~u di~n bai : 
+ ;r + / , 12 

Ru (O) = fP, x(C:V )dOJ = JP,x (f)clf (b4) 
-/, 2 

Nang luQ·ng trung binh c(!a m9t tin hi~u qua m<)t dai t~n s6 d~c tnrng [wP OJ2 ], 

0 ::::; w
1 

< cu2 ::::; n , c6 th6 duQ'c tim th~y bai tich phan PSD qua dai d6: 
w, -w, 

Jf,,,, ,,,] = JP" (w)dw + [P.x(w)dw (b5) 

D€ tlm OUQ'C nang lu~t1g trung binh qua toan b<) khoang Nyquist, dn thi€t phai dua 

vao khai ni~m PSD m<)t phia\ PSD m<)t phia du'Q'c xac dinh b6i : 
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0, - rc ~ m < 0 
p , . (m)= 

lpua 2Pu(m), O~m<rc 
(b6) 

Nang luqng trung binh cua m()t diii tin hi~u qua dai t~n s6 (m1, m2 ], 0 ~ m1 < m2 ~ rc, 

c6 th~ st:r d\mg tinh PSD m()t phia nhu 

"'' If,,, .rv2] = J ~ phia ( {J) )d {J) (b7) 

Trong trucmg hqp t6ng quat, d~ danh gia PSD cua m(>t qua trinh duqc dan gi<!m tim 

phep bi~n d6i Fourier rai r~c theo thai gian ttr vi~c lAy m~u qua trinh va lAy binh phuang 

OQ Ian thu OU'Q'C. v &c luqng nay duqc gQi Ia Gian d6 phan tich chu ky. 

s6 li~u chu6i thai gian thl,]'C trong Hai duang hQC !a rai r~c va c6 thm gian hfru h~n. 89 
l&n ph6 cho phep liy m~u phai duqc xac djnh dum d~ng phep bi~n d6i ph6 Fourier rm r~c : 

L- 1 

X L(f) = IxL[n]e-2,zif, IJ, (b8) 
11 =0 

trong d6 L d(> dai tin hi~u, xL [ n] Ia tin hi~u do d~c t~i vi tri n=O, ... ,L-1. 

C::lc thi nghi~m cua Monte-Carlo, Home va Baliunas [3, 4] cho thiy r~ng trong tinh 

hu6ng l11Qt chu6i tho·i gian each nhau d~u Ctla dQ dai L, s6 cua cac tin s6 d(>c l~p trong 

l- f:v,.,
1

, .!,""'' J !a L. ( f Nw
1 

= -
1
- th~ hi~n t~n s6 Nyquist phtl hqp v&i ly thuy~t liy m~u, vi 

' ' ' 2!:1.t 

d1,1 tlwc hi~n cua Bendat va Piersol, 1986)). Nhu da n6i a tren, t~n s6 f duqc su· dvng h~n 

ch~ t6'i t~n s6 Nyquist, v6'i t~n s6 duang' 0 ~!II ~IN)'<' dung v&i day n=O, ... , L/2 va cac 
. I 

tin s6 am, - ! Nvq ~ ;;, ~ 0 v&i day n=L/2, .. . , L. Ttr fNyq-n=fn, chi cac gia trj bi~n d6i 

Fourier diu tien L/2 Ia chi c6 m()t. M()t each C\1 th~, do Xn=XL-n nen chtmg ta thuang thi 

gi6'i h~n t<ftp trung cht1 y chi khoang duang. 

V 6'c luqng gian d6 phfm tich elm ky ctJa PSD ct:m m()t d() dai L tin hi~u xL[ n] la: 

P .(f) = IX~. (/)12 
.u ·fsL 

(b9) 

Tinh toan tlwc S\f ClJa XL( f) c6 tl1~ chi tlwc lu~n ~i m(>t s6 hUu h~1 ClJa cac tin s6 N, va thong 

thuong dtmg phep bi~n d6i Fomier. Trang tlwc hanh, guy m6 tlwc lu~n d§.y du cua phum1g phap 

gian dfl phan tich elm ky tinh toan u6'c luQng PSD N-di~m (trong chum1g trinh tinh nh~m tang d() 

nh~n ct:m duong cong, chung t6i chQn N=389 tbeo each lam trong [1,2,3,4,5,6]) 

~ _ IXL[fkf _!if- _ 
P [ft]- , h --,k-O,l, ... ,N-1 

.u ' fsL N 
(b10) 

N - 1 

trong d6: X L[J.] = :LxJn]e-2mkn !N 
11 =0 
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III. KET QUA NGHIEN CUU 

K~t qua tinh toan gian ti~p bien d9 va ph6 nang lugng song n9i t;:ti 2 tr;:tm khao sat, 

d;:ti di~n cho Vtmg bi ~n mr6'c n6ng (tr;:tm Tr.l) va bi~n sau (tr;:tm Tr. 2) cua vung bi~n Dong 

Nam Vi~t Nam, dva tren CO' sa st:r d\mg cac s6 li~u do d;:tc nhi~t GQ hen t\}C v6'i khoang 

thai gian do qua 10 phut, eta cho thAy: 

6 vtmg bi~n th~m h,tc dja mr&c nong thu<)c v-Lmg bi ~n Dong Nam Vi~t Nam, trong 
thai ky gi6 m-Lta Hty Nam, qua kSt ql:ta tinh t6an gian t i~p bien a<) s6ng n<)i cho th~y, song 

n<)i dugc hinh th imh 6 de) sau tu 12-38m co bien de) trung birth khoang tu· 5- 1 Om (bang 2). 

Cung b~ng cac k~t qua tinh toan ph6 nang lugng song n9i cho thAy, song nc;>i ctugc 

hinh thanh chtl y~u 11~111 trong dai nang ]ugng ClJa CaC song CO chu ky ttl' 5-24 gio, trong do 

nang luqng song nh?t tri~u va ban nh?t tri~u Ia l&n nhAt (hinh 2). Tuy nhien, day Ia m9t 

Vtll1g bi~n nong Va tuang a6i aflng nh~t V~ aja hinh aay, nen SOng 11Qi CO nang JUQ'llg 
kh6ng 16'n, nang luqng 16'n nh~t Clla song n<)i 6' Vtmg bi~n nay trong thai ky gio 111Lla Hty 
Nam chi co gia tri gin b~ng 1 (0 C)2/cph, th~p hO'n 20 lin so v&i song n<)i 6· Vtmg bi~n sau 

ngoai khO'i trong thai ky gi6 mtta Dong B~c (hinh 3). 

Bang 2: K~t qt:ta tfnh toan bien d(l song n9i t;:ti Tr.l 
(Trong thai ky gio mtta Tay Nam ) 

Do sau T.tb Grad.Ttb BDDD. H.tb 
(.m) ("C) ( "C/m) ( "C) ( m) 

12 24. 82 -0.00833 0.0754 8.56 
14 24. 80 -0.01 578 0.0752 9.02 
16 24.77 -0.02073 0.0785 4 .97 
18 24.73 -0.01 75 1 0.0866 4.95 
20 24.69 -0 .0 I 036 0.1026 5.86 
22 24.67 -0.01089 0.1050 I 0.13 
24 24.65 -0 .01 547 0. 1049 9.63 
26 24.62 -0.01026 0.1062 6.86 
28 24.60 -0.0 I 063 0.095 5 9.30 
30 24 .58 -0.00865 0.0803 7.55 
32 24 .56 -0.00656 0.0608 7.03 
34 24 .55 -0 .00458 0.0407 6.20 
36 24 .54 -0 .00141 0.0244 5.32 
38 24 .53 -1.8£-15 0.0148 10.52 

Ghichu : 
-T.tb : Nhi~t d<) nu6·c bi~n trung binh ngay dem 
-Grad.Ttb : Gradient nhi~t de) trung binh theo etC) sau 
- BDDD : Bien d9 dao dC)ng trung binh ci:ta nhi~t d9 
- H.tb : Bien etc;> trung binh etta song nC)i 
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K~t qua tinh toan gian ti~p bien d:(l song n(li dl,.ra tren CO' SO' cac s6 li~u nhi~t d(l do 

d~c trong tho·i ky gio mt!a Dong B~c a vtmg bi~n sau ngoai khai Dong Nam Vi~t Nam d:a 

cho th~y : CO Sl,I khac bi~t tuung ct6i r5 net v€ GQ Jan cua bien GQ va nang luqng song n(li 

gifra VLmg bi~n sfm ngoai khai va vung bi~n nang th~m h:~c dia, gifra thai ky gio mlh Tay 

Nam va tho·i ky gio mua Dong B~c . Bien d:(l song n(li trung binh & vung bi~n sau ngoai 

khai Dong Nam Vi~t Nam t~i cac d(l sau : 1 0-60m, 70-220m va 230-600m, c6 gia tri 

tuang t:rng Ia : 20-80m, 1-5m va 8-15m (bang 3 ). Bien d:(l song n(li co gia tri Ian nh~t 

tlmo·ng xu~t hi~n t~i cac d(l sau n~m phfa tren va phfa du6i 16p d:(lt bi~n nhi~t d:(l. Bien d:(l 

song n(li t~i lap d(lt bi~n nhi~t d:(l co gia tri kh6ng 16n khoang ttr 1-5 m. K~t qua tinh toan 

m?t d:(l ph6 cho th~y : ph6 nang luqng song n(li a vung nu6c sau ngoai khai Dong Nam 

Vi~t Nam cling co quy lu?t tum1g W nhu a vung th€m h:~c d:ia nu6c nang, nhung c6 gia tri 

l6n hon khoang 20 lfrn. Ph6 nang luqng cua song n(li v6i elm ky 24 gia t~i Tr.2 co gia tri 

nang Iuong 16n nh~t b~ng 23 (°C)2/cph. Di€u dang chtl y a vtmg nu6c sau ngoai khai, ph6 

nang luqng Ctla cac th.Omh phfrn song co chu ky tLr 0.5 gia d:~n 12 gia cling co gia tri 16n 

hm1 3-5 J~n SO vai nang Juqng Jan nh~t Cl!a song 11Qi tri~u 24 gia (J vung bi~n th~m il,.IC 

dia nu6'c nang. Di~u nay co th~ 

Bang 3 : K~t qtw tfnh toan bien d(> song n(>i t~i Tr.2 
(Trong thai ky gio mtm Dong B~c) 

Do sau T.tb G1·ad.Ttb BDDD. H.tb 
(m) (()C) ( oC/m) ( oc) ( m) 

10 26.27 -0.00135 0.0425 31.38 
14 26.27 -0.00177 0.0423 23 .88 
18 26.26 -0 .00073 0.0406 55.68 
20 26.26 -0 .00057 0.0379 66.15 

1----
28 26.26 -0.00047 0.0375 80 

-
30 26 .25 -0.00055 0.0379 68 .64 

1-----· 
50 26.24 -0.00123 0.0495 40 .27 
GO 26 .22 -0 .00288 0.0608 21.14 -- c--
70 26.19 -0 .06292 0.0766 1.21 
80 25 .57 -0 .26653 0.5414 2.03 

f---· 
100 20.44 -0.14188 0.6978 4.91 
140 17.09 -0.05643 0.2328 4.12 
150 16.53 -0.0505 0.1809 3.58 
160 16.02 -0.04108 0.1437 3.49 
180 15 .09 -0 .04843 0.2195 4.53 
190 14.60 -0.03548 0.1841 5.18 
200 14.25 -0.03426 0.1645 4 .80 
220 13.42 -0 .05483 0.2939 5.35 
230 12 .87 -0 .0395 0.397 10.05 
240 12.48 -0.03269 0.4092 12.51 
250 12.15 -0 .0309 0.3901 12 .62 
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260 11 .84 -0 .0279 0.3318 11.89 
280 11.32 -0.02258 0.2188 9.68 
290 11 .10 -0 .01875 0.1856 9.89 
300 10.9 1 -0.0 I 86 0.173 9.30 
340 10.17 -0 .01779 0.1418 7.97 
380 9.46 -0.01721 0.1793 I 0.41 
400 9.11 -0 .0 144 0.1361 9.45 
440 8.55 -0 .00847 0.1546 18 .25 
460 8.38 -0 .008 1 0.1226 15 .12 
480 8.22 -0 .0 1 0.1142 11.42 
500 8.02 -0 .00895 0.1344 15 .01 
540 7.64 -0 .01217 0.1548 12 .72 
580 7.20 -0.00804 0.148 18.41 
600 7.04 -0 .00868 0.1215 14 .00 

Ghi chu : 
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- T.tb: Nhi~t d9 mr6c bi ~n trung binh ngay dem 
- Grad.Ttb : Gradient nhi~t d<) trung binh theo d<) sau 

. - BDDD : Bien d<) dao d<)ng trung binh cua nhi~t d<) 
- H.tb : Bien d9 trung binh ct\a song n<)i 
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Hinh 2. Ph6 nang lm;mg etta nhi~t d9 t;;ti cac d<) sau: 1Om, 20m, 
30m, 40m t;;ti tr;;tm lien t\tC Tr 1, trong thai ky gi6 mua Tay Nam 
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Hinh 3. Ph6 nang 1uqng etta nhi~t d9 t?i eae d9 sau: 1Om, 50m, 1OOm, 150m, 
250m, 400m, 600m t?i tr<;Im lien t~tc Tr 2, trong thai ky gio mua Dong B&e 

Nh?n xet: t<;Ii vtmg bi~n th~m 1\te dja mr&c nong eua Vtmg bi~n Dong Nam Vi~t 
Nam, trong thai ky gio mua Tay Nam, song n()i tuy duqe hinh thimh nhung v&i nang 

luqng rAt nh6 so v&i vtmg mr&c sau ngoai khai (hinh 2, 3). 

Theo eac k~t qtia tinh toan ph6 nang 1uqng etta dong ehay (y vung th~m 1\le dja Dong 

Nam Vi~t Nam etta tae gia [1 , 2] , da cho th~y , ph6 nang 1uqng etta dong chay cling co quy 

lu~t ch(t y~u t~p trung nang 1uqng t<;Ii cac thimh ph~n song v&i chu ky 12gia, 24gia va 20 

ngay . 

Theo cac k~t qtta nghien cll'U (y 2 Vtmg th~y r~ng : ph6 nang 1uqng cua song n()i co 

dai bi~n d6i 1a r~t r()ng, v&i dtt cac chu ky song, tuy nhien d6i v&i vung bi~n th~m 1\lc dja 

nu&c nong thu()c v1mg bi~n Dong Nam Vi~t Nam. trong thai ky gio mtta Tay Nam, song 

11Qi CO nang luqng khong 16'n, CO th~ do anh huang Clta moi tnrang truy~n song va cac y~u 
t6 dia hinh day. Con a Vtmg mr6'c sau trong thai ky gio 111lta Dong B&c, song n()i co bien 

d9 va nang 1uqng hinh thanh 16'n han r~t nhi~u 1~n so v6'i thai ky gio mua Tay Nam t?i 

vtmg mr6'c nong ven ba. 
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IV. KET LU~N 

0 Vtmg bi~n th~m Ivc c!ia mr&c nang trong thai ky gi6 m ua Tay Nam, song n9i tuy 

c!uqc hinh thanh nlmng v&i nang h.rqng thanh t~o kh6ng l&n , l&n nh§.t vao khoang 1 

CC)2/cph, do thanh ph~n s6ng n9i tri§u 24 gi& t~o nen. Bien c19 s6ng n9i trung binh (1~t 
GUQ'C vao khoang 5-l Om. 

6 vung bi~n nu6·c sau trong tho·i ky gi6 Dong B~c, song n9i c!uqc hinh thanh v&i 

bien c19 co th~ c1~t t&i g ia tr! q.rc c1 ~i kh6ang 20-80m t~i cac c19 sau 1 0-60m. Ngoai ngu6n 

nang luqng hlnb th~mh chi~m uu th~ do cac song n9i nh?t tri~u va ban nh?t tri~u t~o nen , 

nang lugng ct1a cac s6ng n9i c6 elm ky ttr 0.5 d~n 8 gi& cling c6 gia trj l&n kha l&n. 
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CALCULATION OF THE AMPLITUDE AN D PO,VER SPECTRUM OF 

INTERl'lAL WAVE IN THE SOUTH-EAST SEA REGION OF VIETNAM 

NGUYEN BA XUAN AND TRAN VAN CHUNG 

Sumnw1y: In this paper some indirect ca lculations of the amplitude and power 

spectrum of internal wave are presented on basis of usi ng the continuous tempera ture data 

measured at 2 moorings stations in the South-East sea region of Vietnam . The calc ulated 

results show that : In the shallow continental shelf region during the South-West monsoon, at 

the depths of 12-38m, the average ampli t1llle of in ternal wave has the va lues of 5- l Om; 

Whe reas in the more deeper region during North-East monsoon, at the depths of 1 0-60m, 70-

220m and 230-600m, the average amplitude of interna l wave has the va lues of 20- 80m, I-Sm 

and 8-I Sm respectively; By using the power spectrum analysis of internal wave show that: 

The power spectrum of internal wave in the shal low continenta l region is less than of about 20 

times in comparison with the deeper region; The power spectrnrn of inter 1a l wave in the 

South-East sea region of Vietnam is complicated and formed mainly by waves ha ing periods 

of 3-24 hours, among them, the wave components with peri ods of 12 and 24 hours are 

domina nce. The waves vvith period smaller than 3 hours are very small power. 
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