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TINH TOAN DONG CHAY TRONG KHU yVC Nlf6'C TROI NAM TRUNG BQ 
BANG MO HINH DONG CHAY BA CHIEU (3-D ) PHI TUYEN 

BiJI HONG LONG, TRAN VAN CHUNG 

Tom tdt: Chi a(j dong chdy trong khu VlfC nu6'c tr6i mr;mh Nam Trung b(j QU'(!C mo 

phong qua vi¢c giai bai to!m fan truy~n song nu6'c nong phi tuyin ba chi~u b(mg phuang phdp 

pluSn tit hilu hr;m trong tru&ng h9P tnr&ng gi6 mrla Tdy Nam (att(!C Ch9n vao thimg 812005) va 

tnr&ng gi6 Dong Bcic (tlu(lc ch9n vao thimg 1 112005) tta cho thdy kha nang thich (rng cita bai 

toim VO'i bien drng, m(lng fuai tfnh VQ tfnh Jn ainh (m9ng fuai tfnh tJu(!C xdy dz,mg khQ chi tfit 

ttly theo tl(lc ttdm biin t16i tlia hinh) . C6 thi t6m tdt nhu sau: 

- Trang truong gi6 Tdy Nam: Dong chdy theo phuang niim ngang c6 Slf biin t16i ch9m 

v~ t6c a(j va huang dong tit tdng m(lt t&i tdng 1Om, t6c a(j dong theo phuang niim ngang c6 

th€ d9t t6'i gia tri qrc d9i Ia 39cmls, hrr&ng Dong Dong Biic (6d} 

- Trang truong gi6 Dong Biic: Do Ch9n vao hai tMi aidm gi6 adn hinh khong c6 S(C 

chenh l¢ch v~ t6c a(j gi6!6'n (Tdy Nam C(CC G(li 9.8mls; !rung binh 8.0mls va Dong Biic C(CC a(li 

J0.2mls; /rung binh 7.9mls). Vi vqy phdn b6 dong theo phuong nlim ngang cita hai tru&ng gi6 

khong tluiy Slf khac bi?t ro. CI,J tfl€, t16i v6'i tru&ng gi6 Dong Bdc gdn nhu khong c6 sz,r thay a6i 

dong theo phuang ngang tit tdng m(lt ain tdng 10m, v6'i t6c a(j dong cao nhdt d9t 39cmls, 

lnr6ng 242°. 

I.MODAU 

- Phucrng phap mo hinh h6a theo hu6·ng nghien c(ru h~ th6ng da OUQ'C phat tri~n va 
(mg dt,Ing trong nghien c(ru hoim luu Bi~n Dong. Ben qmh cac cong trinh cua nu6'c ngoai 
nhu Metzger E.J va H. E. Hurlburt (1996), Le Ng9c Ly va Phu Luong ( 1997), .. . , a~ tai 
KHCN 06-02 v€ "Nghien c(ru du true ba chi€u thuy d<)ng h,rc Bi~n Dong" thu<)c chuang 

trinh nghien cu·u bi~n giai do~m 1996-2000 OUQ'C tht,rc hi~n nh~m nghien cu·u m9t cac d~y 
du han du true nhi~t-mu6i va hoan luu bi~n. Tuy nhien cac phuang phap su· d~;mg trong 
mo hinh h6a chU y~u Ia phuo·ng phap sai phan hu·u h<;ln nen kha nang phim anh ch6 d9 
dong theo tinh bi6n a6i ph(rc t(;lp cua dja hinh chua cao. 

- V~n a~ mo hinh h6a ch~ a<) dong chay ba chi~u phi tuy~n vfrn con chua duqc phat 
tri~n m<)t each hoan thi~n , d~c bi~t Ia vi~c su· dt,Ing phtwng phap phfin tu· hu·u h<;ln vao 
nghien cu·u cho cac bc'ti toan nuac nong d?c bi~t Ia t(;li cac thuy Vl,I'C c6 dja hinh day phuc 

t(;lp v~n con kha mai & Vi~t Nam. D6 danh gia ch6 d9 nuac tr6i m(;lnh trong khu v~;rc Nam 



Trung b<), chung toi da thi~t l~p mo hinh tinh dong chay ba chieu phi tuyen being phuung 
phap phfrn t(r hu·u h?n v6·i m?ng lu6'i tinh tam giac. Qua bu6'c dfru tht:r nghi~m, phuo·ng 

phap da cho th~y kha nang thfch u·ng cao, k~t qua tuung doi tot. Thanh cong bu6'c dfru da 

m6· ra tri~n v9ng trong nghien c(ru hi~n tuqng nu6c tr6i cho khu vt,rc Nam Trung b(>. 

II. CAC PHUONG TRINH THiJY DQNG Ll/C DUQ'C SU Dl}NG MO HINH HOA 

1. C:ic phtrO'ng trinh thuy dt}ng ll}'c ba chi~u (3-D): 

M6 hinh dUQ'C tht,rc hi~n tren cac phuong trinh thUy d(>ng h,rc hQC ba chieu (3 -D) v6'i 

cac thtra nh?n phep x~p xi Boussinesq va ap su~t thuy tTnh . Nhi~t d(> va d9 m~n duqc tinh 

toan, va m?t d9 nu6'c bien duqc xac ainh ttr phuung trinh tr~ng thai . St,r tieu, tim quy m6 
lu6'i nh6 duqc the hi~n du6'i d~ng a(> nh6t roi (d9 khu~ch tan). Stl tham so h6a nay du6'i 
d~ng phan tfrng ket hqp vai d<)ng nang dong r6i va d9 dai pha tr<)n t~i kfch thuac Ian. 

Co sau bien chinh trong mo hinh 3-D, chung duqc th~ hi~n trong cac phuung trinh 

du·6'i day [8, 12, 14] 

Hai thanh phftn n~m ngang (x,y) cua cac phuo·ng trinh d(>ng luqng: 

dt' p p - - ~ ( at') - - __K_ 'sv + } (} (t' - P\ -+J xv -gVxyS Nm - x> pdz 111 + " VJ 
& fu fu A . p 

(I) 

Phuung trinh bii.o toan nhi~t va mu6i : 

dT -~(N aT) = F + cr (T -T) 
d a "a r " t z z p 

(2) 

- -- N- =F +- (S -S) dS a ( ar) cr 
dt az h az T p a 

(3) 

Cac phuong trinh doi v6'i d(>ng nang dong roi va d9 dai pha tr(>n 

dl -~(N aq
2 )=2[N [(au)2 

+ (av)
2

J+~N op]-2[£]+ cr( 2 _ 2 ) 

d ::l.. 'I ::l.. 111 Oz Oz h Oz B f q" q t w w A . I p 
(4) 

' ( ' ) [ [( )2 ( )2 J ;::) l [ 3] c~q-z a aq-I au 8v g up q cr 2 2 
--- N- =IE N - +- +-N- -!W- +-(ql -ql) 

dJ Oz " Oz I Ill Oz Oz " Oz Bl "" 't Po 1 P 
(5) 

trong d6 E I va B I Ia cac h~ng so thvc nghi~m cua Mellor va Yamada ( 1982) va w Ia 
m(>t ham sat tuong ch~n cua Blumberg va a6ng S\f (1992). 
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Bi~n tr~mg thai sau c1mg Ia b~ m~t tv do s(x, y,t) , - s~;r tien trit~n Clla chCmg au·qc xac 

ainh b(y j tfch phan theo phuung th~ng a(rng phuung trlnh lien tl,IC 

at; c:: P c:: rr 
at+ \7,, · Jvdz = f-dz +(P-E) 

- ~~ -"P 
(6) 

H~ th6ng GU"Q"C khep kin v6i cac m6i quan h~ din bflng. Tlr phuung trinh lien t~IC 3-D 

tfnh toim GLI"Q"C v?n t6c th~ng a(rng w du·Q- j d?ng v?n t6c 11~111 ngang: 

OW = _ \7 n . {? + ~( () ) 
oz . oz p 

(7) 

M?t a() quan h~ v6i nhi~t d9 va d9 m~n bo·i phuung trinh tr?ng thai cua Gill (1982) 

p = p(T,S) (8) 

Lr6c lu"Q"ng t?i ap sufrt khong a6i. Khep kin a6i v6i cac h~ s6 pha tr()n dong r6i thiing 

at:rng Ia 

Nil/ = qls111 
(9a) 

(9b) 

(9c) 

trong d6 Sq Ia h~ng s6; cac ham 6n dinh Sm va Sh Ia cac ham G?i s6 cua phan tfrng qlc b9 

Cling tLr Ga lperin va a6ng s~;r ( 1988) [7] , cfrn m()t bien cao hun tren a() dai pha tr9n 

du6i s~r phan tfr ng b~n : 

I~ 0.53q 

~-:" a: 
(I 0) 

Chc;n - 0.28 ~ G11 ~ 0.0233, nhflm ngan ngtra s~r tinh toan a(> khu~ch tan am phtt 

hqp v6i (9d) va (9e) . Sau CLmg, cac trao a6i n~m ngang khong binh lLru Fm' h' .. . Gli'Q·c 

bi~u di~n toan be) trong cac d?ng Laplacian, di~n hinh 

(II) 

v6i A duvc cho dLr6i d?ng trLrC)t qtc b9 va quy 111 0 lu6i 8 nhu trong Smagorinsky 

( 1963) [7] : 

(12) 
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Cac kj hi~u siC d~;~ng trong ctic plurO'ng trinh tren: 

- ~(x,y,z,t) - v~n t6c dong, v6'i cac thanh ph~n t9a d<? D~-Cac (u,v,w); f(x,y,t)
v~n t6c dong duqc l~y trung binh theo phtwng th~ng dung cua t' (m/s). 

-((x,y,t)- d<? cao b~ m~t t1J do; h(x,y)- d9 sau bi€n (chfnh xac hun, d9 sau cua vi 

tri theo 16·p (mg sufrt day khong d6i rna t<;ti di~u ki~n bien duqc (mg dl)ng, di€n hinh 

khoang 1m tren n~n day); H(x,y,t) Ia t6ng d9 sau, H=h+c; (m); 

-p(x,y,z,t)- m~t d9 nu6'c bi€n, p 0 la gia tri tham chi~u (kglm\ 

- T(x,y,z,t) - nhi~t d<? nu6c bi~n (0C); S(x,y,z,t) - d<? m~n mr6c bi~n c%o); 
- q2(x,y,z,t)/2- d<?ng nang dong r6i; 

- l(x,y,z,t) - d9 dai pha tr9n dong r6i (m); 

- Nm{x,y,z,t)- d9 nh6t r6i th~ng d(mg;N11 (x,y,z,t)- d9 khu~ch tan r6i th~ng d(rng 

d6i v6'i nhi~t d¢ va d9 m~n; Nq (x, y, z,t) - d9 khu~ch tan r6i th~ng d(rng d6i v6i q2 va 

q21 (m2/s); 

- J!;n,Fr,Fs- Ia cac trao dfli n~m ngang khong binh luu cua d¢ng nang, nhi~t d<? va 
d<? m~n; 

- g - gia t6c tr9ng tmo·ng (m/s2
); 

-J Ia vee to" Corio lis, c6 hu6'ng theo phuong th~ng d(rng v6i d<? 16-n f (s-1
); 

- V - toan tu gradient, V 
9
, la ph~n n~m ngang cua n6 ; :t -d<;to ham toan phcln theo 

thc:ri gian, cho chuy~n d9ng ba chi~u cua chfrt long, !!:.._ = .£._ + $ · V 
dt at 

- (x,y) - cac t9a d9 D~-Cac n~m ngang (m), chi~u x duong v~ phfa Dong, chi~u y 

duong v~ phfa B~c ; z - t9a d9 theo phuung th~ng du·ng, c6 chi~u duung hu6'ng len ; 

-h~z~( ;t - thO·igian(s) ; ((x,y,t) -ungsufrtgi6t<;1ib~m~tt~rdo; 

- ~h(x,y,z,t)- v~n t6c dong chay n~m ngang t<;1i day CUa CQt ntr6"C (m/s); Cd - h~ s6 

cfm day, duqc !fry b~ng 0.0026. 

Ky hi~u ngu6n: 

o-(x,y,z,t)- ngu6n kh6i luqng phan b6 (kh6i luqng/tho·i gian/th€ tfch don vi); 

%- ngu6n theo th~ tfch (th~ tich/thO·i gian/th~ tfch dun vi); 
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8" , T", S" , q;, q 2/"- Ia tinh chfrt cua ngu6n lu·u chfrt; 

P Ia lu9·ng mua t~i b~ m~t t~r do: th~ tich/ thO·i gian/ di~n tich dun vj; 

E la lu9·ng bay hui t~i b~ m~t W do: th~ tich/thcri gian/di~n tfch dun vj. 

2. Oic di~u ki~n bien: 

D6i v6"i v~n t6c n~m ngang, (rng s~frt truQt khf quy~n duQ·c xac d!nh t~i b~ m~t : 

(13a) 

trong dol~olla v~n t6c gi6 6· I Om tren m~;rc nu6"c bi~n , Ctta h~ s6 can cua gi6. Chung 

toi su· d~:mg h~ s6 can phi tuy~n ( d1,ra tren cong th(rc Large va Pond ( 1981) duqc hi~u chinh 

d6i v6"i t6c d9 gi6 thfrp theo Trenberth va c('>ng s~r (1990)): 

c" = 

0.00218 c.tho I~ s; 1 (m/s) 

(0.62+ \~6) x 10 -
3 

cho1 (m/s)< I~ < 3(m/s) 

0.00114<i:ho 3(m/s)s; I~< 10(m/s) 

(0.49+ 0 . 065j~) x 1 o-.1 cho I~~ 1 O(m/s) 

T~i day, ch(mg ta str d~mg di~u ki~n tnrQt b~c hai thong tlmcrng theo quan h~ (rng 

sufrt tnrqt t6"i v~n t6c day Yb qua h~ s6 can (rng sdt day b~c hai khong th(r nguyen, Ctt 

at'l - 88 
N, az :=- h -C"I "I h 

(13b) 

Theo d~ tai KT.03 .03 , cac m6 hinh tfnh o· Yi~t Nam thucmg chQn Ctt = 0.0026 (6] 

Dua vao nhi~t d9 kh6ng khi dUQ"C xac d!nh tLr di~u ki~n bt:rc X~ v6"i t6c d9 lam n6ng 

a va nhi~t d9 can b~ng To: 

Nh aTI =-a(T - To) 
az z=< 

( 14a) 

Tai day thoncr lum1a nhiet duuc aia su· Ia kh6na dana k~ . , b .b .. b b b 

Nh aT I = o 
az Z= - h 

(14b) 
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Tuong tl,J' cac di~u ki~n kh6ng thong luQ·ng dUQ'C ap d~t tren s t?i b~ m?t va day . D6i 

v6'i q2
, cac d i ~u ki~n Dirichlet Ia doi hOi t?i day: 

(15) 

v6'i van t6c ma sat u?- = INm afl xac dinh thea cac di~u kie ll .~ie'n· van t6c. Phtt hop . az . . . '.. . . . 
• .JI ' • J I 

v6'i di~u ki~n tnrqt t?i day, bien du9·c tfnh tmin zb = -h Ia vi .trf trong plwm vi 16p t:rng 

suflt kh6ng d6i t?i m9t d9 cao C, b = 1m tren n~n day th~rc. 89 dai pha tr9n duvc tfnh toan 

t?i day Ia d?t cho phi1 h9p v6i quy lu~t tu'cmg ch~n: 

(16) 

trong d6 K=0.4- h~ng s6 Von Karman. T?i be m~H tl)· do, cac di€u kien kh6ng thong 
lu·Q·ng (Neuman) dlfQ'C t:rng d~mg t6'i ca hai q2 va q21. 

3. Phu·o·ng trinh song lien t~IC 

D6i v6i d9 cao b~ m~t bien s, chung ta s~p x€p l?i (6) va I~y tfch phan theo phuong 

th~ng dt:rng cac phuung trinh d(lng IU'Q'Ilg de thu duvc phti'O'ng trinh song mr6c n6ng 

a
2

r; +r ar;- v ·[-~1 ar;. + sf[~ . v~ +__[_ <;fv pdz'-} - (]' (f - f. )]dz at 2 0 at X V z=c; at p, . X ) 111 p a 
- h 0_ (19) 

r ~ ~ ~ ~ l (a J[ s l +gHY'x.,S + f x HV -r0 HV - N~~~ ~ +Nm----: = - + r0 Ja dz+ (P - E) 
a::. ==s a, ==-" at _" p 

trong do 'a Ia h~ng s6 [Kinnmark 1986]. Umg vao cac di~u ki~n bien (13) vao (19), 

chung ta thu du9·c d?ng sau ctmg CLia phuung trinh song : 

(20) 

Cht'mg ta giai (20) d6i v6'i s thay vao phu'O'ng trinh g6c (6) d~ ma bao toan Oli'Q'C thi€t l~p 
song trQng l~rc th~rc hi~n tren cite phbn tCr don gian . Trang 3-D chtmg t6i sCr d~mg d6ng nhAt: 

a ~ P ~ as ~ a8 
- fvdz = v -+ f- dz at Z=~ at at 

- h - h 

(21) 
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III. KET QUA NGHIEN CUu 

1. Thong tin dftu vao: 

Khu v~;rc nghien c(ru ch9n vT d9 ttr 10.141°N d~n 10.964°N va kinh d9 tt:r 109.244°E 

dSn 112.3 86°E . M~ng lu6·i tfnh v6i cac tam giac n~m ngang c6 t6ng s6 nut 3248, t6ng s6 

tam giac phAn tfr Ia 6192, lu6i th~ng dung theo 34 nut (tuang tmg v6i 34 16p), v6i cac d9 

sau tuong (rng Ia 1200m, !lOOm, lOOOm, 900m, 800m, 700m, 600m, 500m, 450m, 400m, 

350m, 300m, 250m, 200m, 150m, lOOm, 80m, 50m, 40m, 30m, 25m, 20m, 15m, 10m, 

9m, 8m, 7m, 6m, 5m, 4m, 3m, 2m, lm va b€ m~t. s6 li~u gi6 duqc dua vao t~i 3248 nut 

b~ng phep n9i suy sti· d~;mg ham griddata trong MatlabR2006a. 

S.6 li~u tm(mg gi6 d~ ch~y mo hinh cho khu Vl,l'C nghien Cli'U dUQ'C chung toi ChQn 

v6i tmcmg gi6 trong niim 2005 v6i tmcmg gi6 Tay Nam di~n hinh vao thang 8/2005, 

tmc.'mg gi6 Dong B~c di~n hinh vao thang 11/2005 duqc xu ly ttr ngu6n s6 li~u tren web 

qscat: ftp: //ftp.ssmi .com/qscat/. Bai toan duqc l~p trinh b~ng ngon ngu Fortran 

PowerStation version 4.0 va ch~y trong Understand for Fortran Version 1.4. Phan b6 

trucmg nhi~t - mu6i duqc chung toi trich l9c va tham khao tlr ngu6n co· sa dCi' li~u ctia 

Vi~n Hai duo·ng h9c Nha Trang (VODC), va ttr PHC 3.0 tu trang web PHC 2: 
15.0.-~----+---~~~~--_,~_,~-,--~~~~~~~~~~-+ 

14.5 

14.0 

13.5 

13.0 

12.5 

12.0 

11.5 

11.0 

10.5 

107.0 107.5 108.0 108.5 109.0 109.5 110.0 110.5 111.0 111.5 112.0 

lllnh 1: Tru<'mg d(> sau (m) duqc sfr d~;mg cho tfnh dong chay cho vung nu6'c tr6i 

Nam Trung b(>. 
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107 107.5 108 108.5 109 109.5 110 110.5 111 111.5 112 

Hinh 2: M~ng lu6'i tam gilic cho mo hinh tinh toan dong chay cho vung nu6'c trbi m~nh 
Nam Trung b(>. 

2. K~t qua tinh tmin : 

Mo hinh tfnh dong chay do anh huang cua tnremg gi6 cho vung nu6'c tr6i m~nh Nam 

Trung b9 vao thang 8/2005 va thang 11/2005, duqc chung toi l~p trinh trong ph~n m~m 
Fortran PowerStation 4.0. Cac k€t qua tfnh duqc xu~t ra d~ng file * .dat theo tung gia tfnh, 
bao gbm s6 nut tinh, khoang each x(km), y (km) (trong tQa d(> D~-Cac, kinh d(> (d(>) - vi 
dQ (dQ) CaC di€m tfnh, V~n tflc theo phuang X (cm/s), t~ng dQ sau (m), V~n t6c theo phuang 
y (cm/s), v~n t6c theo phuang ngang (cm/s), huang dong chiiy so v6'i tn,Ic B~c quay cling 

chi~u kim d6ng h6 (cm/s), d€ ti~n lqi trong vi~c l~p trinh lien k€t ve cac ban d6 phan b6, 

duemg dAng v~n t6c thAng dung, phan t~ng b~ m~t theo phuang thAng dung trong ph~n 
m~m Surfer. Thai gian ch~y tren may tfnh khoang 55 phut tuang (mg v6'i thai gian ngoai 
thgc t€ Ia trong 24 gia. 

2.1. Dlii vui truilng giO Ttiy Nam (812005): 
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Trong thai gian nay, tren m~ng lua i tinh c6 t6c d9 gi6 cao nhftt Ia 9.8m/s, qrc ti~u 
5.1m/s, trung binh trong toC:m vung tinh khofmg 8.0m/s (hinh 3). 

14.5 

14 

13.5 

13 

12.5 

12 

11 .5 

11 

10.5 

107 107.5 108 108.5 109 109.5 110.5 111 111 .5 

Hinh 3: Phan b6 vee ta tm<'Yng gi6 vao thang 08/2005 cho khu VIJC nghien c(ru 

+ T~i d() sau lOrn: 

So sanh cac k€t qua tinh toan b~ng phuong phap phftn tu hfru h<;tn (hinh 4a) va sai 

phan hfru h<;tn (hinh 4b) chUng ta th~y r~ng : 

Buc tranh dong chay tfnh toan b~ng phuong phap phftn tu hfru h~n m6 ta kha chi tiet 
truang dong chay khu VIJC nghien ClrU. V€ XU th~ CUa b(rc tranh phan bfl vee ta dong chay 

hai phuong phap ruong W nhau .. V?n t6c theo phuong ngang d<;tt gia tri lau nhfit Ia 
38cm/s, huang 60° (t~i VI d9 1 0 . 149~, kinh d9 1 07.498°£) (hinh 4a). Trong lap nay dong 
chay khu v!Jc ven ba c6 xu the tach ra khai (m~nh han ca Ia khu v!Jc Khanh Hoa- Binh 

Thu?n ). Hinh thanh m9t s6 khu VIJC phan ky dong chay (th€ hi~n tren ban d6 phan b6 

dong chay ben duai). 
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+ T~;ti dq sau 50m: 

v€ xu ths eua bt're tranh phan b6 vee ta dong ehay hai phuang phap tuang tv nhau 
TC;J.i t~ng nay dong ehay vung ven bo· e6 xu th€ di d9e theo ducmg ba (hlnh 5a, 5b ). C6 kha 

nang hinh thanh m()t s6 khu vve phan ky dong ehay ngoai khai Khanh Hoa- Binh Thu~n. 

+ TC;J.i d9 sau 150m: 

Dong ehay e6 cuong d9 y€u han, xu th€ ei'm h~ dong ehay tC;J.i tkng nay Ia huang vao 
ba (hlnh 6a, 6b ). Khu vve ngoai khai dong e6 xu thS di v€ phia B~e . 

14.5 

14 

13.5 

13 

12.5 

12 

11 .5 

11 

10.5 

107 107.5 108 108.5 109 109.5 

.,. ... : ...... '.,' ',','-.:,:-.'-.:," :I I I I~ 
''' , ' ~ ~\II II I\ /j .; ".,"" 

" ,',",' ,',',' ,', ,' .. .. 
'' ' I I I I I " 

' ' I I I 
\ ,, .. .. 
I 1".,. " " 

' ,'.:<:: .. -

' ' 
I II I 

' I I I I I I I 

I I I I I 

110 110.5 111 111 .5 

' ' 

''' ' 
' ' ' 

' '' 

112 

Hinh 4a: Phan b6 vee ta v~n t6e dong chay theq phuang ngang t?i d9 sau I Om (tinh cho 
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Hinh 6b: Phan bfl vee ta v~n t6c dong chay theo phuang ngang t<;ti d9 sau 150m (tinh cho 

tm<'mg gi6 trung binh thang 08/2005, phuang phap sai phan hfru h<;tn). 

2.2. DiJi vO'i truilng gi6 Dong Biic (1112005): 

Trong thai gian nay, tren m<;tng Iu6'i tfnh c6 t6c d('> gi6 cao nh~t Ia 1 0.2m/s, ctJc ti~u 
5.8m/s, trung binh trong toan vung tfnh khoang 7.9m/s (hinh 6). 

15 



107 107.5 108 108.5 109 109.5 110 110.5 111 111 .5 112 

Hinh 7: Phan b6 vee ta truemg gi6 vao thang 1112005 cho khu Vl,l'C nghien Cll'U 

- T~i OQ sau 1Om: Theo phtwng ngang v~n t6c CIJC d~i I~ =37cm/s, htr6ng 242° (vi 

trf 1 080022°E; 1 Ool48°N) (hinh 8a)'Xu th~ phiin b6 vee ta dong chay hai phtrang phap 

tuang tl,l' nhauo Truong dong chay khu VIJC ven bo di tu B~c xu6ng Nam 0 Hinh thanh m()t 

s6 khu Vl,l'C h()i 11,1 dong (th€ h i~n ro tren ban a6 phan b6 dong chay hinh 8a) o 

- T~i d() sau 50m: Truemg dong chay khu VIJC ven bo di tu B~c xu6ng Nam trong dai 

hyp ven bo 0 Ph fa ngoai dong chay c6 xu th~ tach ra khaio 

- T~i d() sau 150m: Truong dong chay khu VIJC ven bo di tu B~c xu6ng Nam trong 

dai hyp ven boo Ngoai d&i nay dong chay c6 xu th~ hu6ng ra khai. 
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Hlnh Sa: Phan b6 vee tcr v~n t6c dong chay theo phucrng ngang t~i d() sau 1Om (tinh trung 

binh cho trucmg gi6 thang 11 /2005, phucrng phap phfrn tu hfru h~n) . 
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Hinh 8b: Phan b6 vee ta v~n t6c dong chay theo phuang ngang t~i d9 sau 1Om (tinh trung 

binh cho tnremg gi6 thang 11/2005, phuang phap sai phan hfru h~n) . 
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Hinh 9a: Phan b6 vee ta v~n t6c dong chay theo phuang ngang t~i d9 sau 50m (tfnh trung 

blnh cho truemg gi6 thang 11 /2005, phuang phap phAn tu hfru h~n). 
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Hinh 9b: Phan b6 vee ta v~n t6c dong chay theo phuang ngang t~i d(> sau 50m (tfnh trung 

blnh cho truemg gi6 thang 11/2005, phuang phap sai phan huu h~n) 
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IV. CAC THAO LU~N 

T1r k~t qua tfnh ch~ d9 dong chay do anh lmcmg etta tnro·ng gi6 Tay Nam (di~n hinh 

Ia trong thang 8/2005) va tnrcmg gi6 Dong B~c (aiSn hinh cho thang 11/2005). K~t qua 

tinh CLia 1110 hinh tlwc hi~n tren phuo-ng trinh !an truy~n song nu6"c nong phi tuy~n ba 

chi~u b~ng plmo-ng phap ph~n ttr hull h?n co kha nang thfch (rng v~ ai~u ki~n bien c(rng, 

m?ng lu6"i tfnh, tfnh 6n djnh ct:1a bai to<'m (do st:r d~mg tfnh l?p trong sai phan theo thO"i gian 

~n), .. .. M?ng lu6"i tfnh da dUQ"C xay dvng kha day d?t tuy theo de bi~n d6i CLla dja hinh. 

So sanh v6"i de k~t qt:ta tfnh toan b~ng phuung phap sai phan hu·u h?n cho th~y xu 
th~ v~ hu·6ng phan b6 ct:1a tnro·ng vee to- v~n t6c dong chay ct:m hai phuung phap Ia tLmng 

t~r nhau . Tuy nhien k~t qth tfnh toan b~ng phuung phap ph~n tt:r hu·u h?n cho k~t qt:1a chi 

ti ~t ho-n . 

Trong tnrcmg gi6 Tay Nam dong chay trong mi;>t dai ht;:p sat bo· 16"p tt:r m?t t6"i 50m 

c6 xu th~ di v~ ph fa B~c. Ngoai dai nay h~ th6ng dong chay c6 xu th~ tach ra kho"i. 

Trong d9 sau 1 50 m t6"i day dong chay c6 xu th~ di vao bQ·. 

Trong mua gi6 Tay Nam tinh toan cho b(rc tranh nguqc l?i . 

Tlr vi~c tfnh toan hoan Juu n~m ngang t?i cac dQ sau cho th~y Sl,!" hi~n di~n CUa hi~n 
tuqng mr6c tr6i (mua gi6 Tay ..,.. Nam) va nu6c chim (mua gi6 Dong B~c) trong dai ven bb" 

etta khu vvc nghien ct:ru . 

Tuy nhien, de k~t qua tren chi Ia bu6"c d§u etta qua trlnh nghien c(ru mo phong de 
q(ta trlnh v~n chuy~n mr6"c trong khu v~rc ven bO" Nam Trung bi;>. £)~ djnh lu"Q"ng chi ti~t 

hon se duqc giai quy~t trong tho·i gian t6"i nh~m dap (rng t6t hm1 vi~c nghien c(ru hi~n 

t ll"Qn g mr6"c t ro i. 
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CALCULATIONS OF CURRENTS IN THE UPWELLING REGION ALONG 

SOlJTH-CENTRAL VIETNAMESE COAST, USING THREE DIMENSIONS (3-D) 

NONLINEAR MODEL 

BUll-lONG LONG. TRAN VAN CHUNG 

Summary: Currelll regime in the strong upll'elling region along Southern Central 

Vietnam ese coasr is simulared by solving rhe shaf/ow 1varer wave propagation model using 

finire elemenr method during sourhwest monsoon '(August 1005) and northeast monsoon (Nov. 

2005) . The initial calcularion results is good. especial(y th e adaptabiliry of the model to rhe 

hard boundcuy, calcularion grid and rh e stabiliry. The calculation grid is also established in 

detail according ro the changing of topograplty. Th e calculation results can be Sllllllnarized as 

follows: 

- During SW 11/0 II soon: the velocity of hori:.ontal currents changes slmvly and can 

reach a maximum value of 39 cmls in ENE direction (60°) . Th e direction of horizontal 

currents is similarly from sw face to the /Om layer. 

- During N£ 1110nsoon: Because there is 110 significant difference between the velocities 

o{ rhe rwo ll'ill(/jields at rhe selected time periods (the IIWXill1lll ll SW monsoon wind velocity is 

9.8m! s·, average is S.Om/ 1·, while that of th e NE 11101/SOO II wind velocity is 10.1111/s ; average is 

7.9m/s), the horizontal current field of two wind fie lds also show:, 110 obvious difference. in 

case of" northeast 1vind f ield, from the surface to the I 0 111 layer there is almost 110 change in 

velocity oflwri:.onta! currents, the peak velocity reaches 39cml 5, direction is ]4f 
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