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Cung v&i sy phat trién nhanh cia nganh tin hoc va cac nghién ¢iru co ban khac,
da dén lac trién khai du bao dinh lwong cffu triic 3 chiéu cta cac qué trinh hoan luu
nudc va vat chat trong ving bién ven by va clra song. Baj viet nay gidi thieu két.qua
trién khai phwong phap du béo hoan luu nude va vat chit 3 chiéu trong vinh Thai Lan
voi nén tang 1a MECCA. Két qud tinh toan kha phit hop véi s6 lieu thuc do di cong bo
va rét dn khop véi s6 lieu tinh theo mo hinh FENZEN BAUM [1]. Chang t6i con nhan
duge mot két qua bat ngd vé sy ton tai dao dong rieng cla Vinh Thai Lan véi chu ky
12 gio, bien do 20-25cm thi ¢6 giod téy nam (cuong d¢ vira phal) Vo1 MECCA, gio
day chiing ta c6 thé du bao dugc cfu triic 3 chiu cla cac yéu 10 dong luc va moi
trudng ving bién ven b va cac clia song.

1. M¢ dau

Lam chd duoc qui luat van hanh va cfu tric 3 chiéu khong gian ctia hoan luu
nudc va vat chét trong ving bién ven bd va clia song, chung ta s€ giai quyet duoc
nhiu van d¢ ng dung to 16n. Cho t6i thoi di€m gin day, van dé dyu bo ciu tric 3
chiéu khong gian trén ving bién ven bd & nudce ta van con dlmg lai & m¥rc nghién ciru
thudn tuy hoc thuat va thi€u tinh kha thi. Hau hét cac y tudng khoa hoc chinh vé van
dé ndy déu xudt phat tir cac cuong quoc nghién ciru bién nhu M¥§ va Nga Phan 16n cac
mo hinh bién (va khi quyen) 3 chiéu khong gian thudng duoc phat trién d€ chay trén
cac situ may tinh. Vio cudi nhiing nam 1980, cac nha khoa hoc thuoc NOAA (USA)
da @€ ra mot mo hinh toan 3 chiéu khong gian 4p dung cho vung bién ven by va clia
song ¢6 tén 1a MECCA (Model for Estuarineand Coastal Circulation Assessment). Day
13 mot mo hinh 16n, rat phite tap nhung c6 tinh kha thi rat cao so v6i cac mo hmh cung
quy mo.

Phién ban du tien cia MECCA do co quan National Environmental Satellite,
Data and Information Service (NESDIS) thuoc NOAA phat trién va kiém tra. bay l1a
mo hinh s6 tri 3 chiéu khong gian khong ding 4p dung cho vung ven bd va cic vinh
(Hess, 1989) dung d€ tinh toan hién trang va du bao dong chdy do triéu, do 14, do gid
va mat do trong vinh, viing thém luc dia.

MECCA huong den tng dung 1a chinh, khong ning né trong 1y thuyét nhung rat
hiéu qud trong tac nghiep. Do 13 nhiing gi ching ta dang cin dén. N6 dugce hinh thanh
sau khi cac mo hinh khic vé cac doi tugng trén di duge cong bd mot cach cong khai
(Hess, 1989; Blumberg and Mellor, 1983; Sheng, 1983) trong cac bao cio tu van va
tap chi khoa hgc. MECCA c6 them cac dic diém sau :

1. R&i duge tham s6 hoa mot cach don gidn;



2. Co éé,c khoa ngit cho cac so hang phtic tap trong phuong trinh;

3. He sd khuéch tn ngang khong d6i theo do sau;

4. (b tinh dén ma sat bien ngang cho céc kenh hep.

Ching toi d3 twong thich hoa MECCA tuong @ng hoan cinh Viet Nam. Dau tien,

né da duoc cii tién dé ap dung trong tinh toan dong chiy tai vinh Rach Gia va phia
nam dao Phtt Quy (Nguyén Hitu Nhan, 1996). Mot phin mém tin hoc d6 so da duge
hinh thanh. Sau mot s§ Gng dung thanh cong, chiing toi manh dan (mg dung nd aé

nghien ctru hoan luu vinh Théi Lan.
2. Cac phuong trinh co ban .
He phuong trinh co ban cha MECCA viét trong hé toa do {x,y,zt} s& cd dang
nhu sau (Blumberg and Mellor, 1987, Hess, 1989) :
a. Phuong trinh chuyén dong ngang : |
u, + (uu),xx + (uv),y + (uw),z =—a,p, +fr+

(1)
[(ZAhu.x),x +(a,0, +u, )),y]+(Avu.z).z
b ), (), + (). = = f
2
[(ZAhv.y)‘y +(A, G, + v.x))‘x]+ (a,v.).
b. X4p x{ thiy tinh cho phuong trinh chuyén dong theo phuong ding :
p': = —gp . (3)
¢. Phuong trinh lién tuc : , |
u, +v, +w, =0 )

d. Phuong trinh trang thai :
o = p,(1 + fs M) fleT = Co +CaS T c,,ST + cpuT + .77 (5)

¢ Phuong trinh can bing do man hoa tan hay vat chét lo Iing :
S, + (us - Dhs.x),x + (vs - Dhs,y)Y + (ws — D,s,), = B.SS 6)

f. Phuong trinh cén bing nhiét -
T, + @T - D,T,), + (vT - D,T,), + WI = DT, = R Q)

Khi 4p dung mo hinh n6i trén cho cac dong song hep, he phuong trinh (1-7) phéi
cAi tién mot chat : cdn trung binh hoa theo phuong ngang song Vi chiéu rong cac song
niy thuongnhd hon budc lu6i. Them vao do, h¢ phuong trinh tréen thuong dugc
chuyén sang hé toa do sigma {x, y, q}, nén n6 con duoc bifu thi & dang nhur sau
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Hu).t + (HBxuu) /’Bx + (Huv),Y + (uw)'q = _th'x - Hpa'),; - HGx + fﬁv +

4

[(ZHBxAhu,x)' + (HBxAh(V,x + u,y))J / B, + (Avu,é) v H - CWSHB;lu‘LiI @®) -
. x ‘ : ! 7 'q -

Hv), + (HByvv)' / B, + .(Hvu),x + (vw), = ~gHn,, - Hp, - HG - fHu +
y Y
c O
[(ZHByAhv,y) + (HByAh(v,x + u,y)) ] / B, + (Avv,q) / H - cwsHB;lv|v|
. 'y 'x 'q
b, (HB,u) /B, + (HByv) / B, + W, =0 (10)
* 'y

HS),t+(HBx(us - Dhs,x)),x / B, + (HBy(vs - Dhs,y))'y /B, + (W's - ’Dvs,q / H,, =

11y

HT),, , (HB, (uT - D,T,),. / B, + (HBy(vT - Dh']ly))'y /B, +wT~-DT /MW, =HR(12)

‘ ,
p = p (1 + £s, 7)), £s, T) = Cio  CyS + ¢ ST + o T + thTZ (13)

Trong cic quan he trén, ¥ nghia cia cic ky hiéu nhu sau

~ X, Y, z, t 1a cac toa d0 theo phuong ngang, phuong dimng va thoi gian;
- X, ‘Y, ‘q, ‘t 1a dao ham riéng theo x, y, q va t;

— q = (h-z)/H, H=h+d; - '

~ u, v, w c4c thanh phin van tdc theo x, vy, z;

— T, s nhiét 46 va do man; ‘ :

= An, Ay 1a cac h¢ s6 khuéch tan xung lugng réi ngang va dimg;

2
'x

2 2
“A, = A+ CAHAL IU]?I, Ur = ‘/2(u + v, o+ 2u,xv,y,Dh = Ay

b4
~Cpy _ ‘ -C
“A, = A+ A (C Q0+ CpRy) ™, D, = D,vo + A CL+ CR) T

-W = Hdg/dt = w - (1 + gh,, = uhb, + gH,) - vih,, + gH,,

x a'q{m

v aq{[H P = poidal, + (b, + gl ) p — po)}
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'x

A, = kz(l - 2 / B)’m 1

+ V.zy)]

— Bn1 By 12 bé rong theo tryc x va y clia luéng chéy;

— h 1a myc nuwéce so voi myc nude bién trung binh;

— d Ia d¢ sau bién so v6i muc nuéc trung binh;

= P> a=1/po, po 12 mat 49 nuéc man, thé tich rieng va mat do nude ngot.

Ta nhan thdy, khi Bx = By = 1, he (8-13) s& ¢6 dang nhu he (1-7), hay noi cach
khac (1-7) 1a mot truong hop rieng céa (8-13). He phuong trinh (8-13) 1a nén ting cla
MECCA.

Cac diéu ki¢n bien dugc hinh thanh tir cac gid thiét nhw sau

¢ Treén bien 16ng bién va cac cita song rong hon bude luéi tinh toan :

'A 11,



1. Cho myc nudc hay dong chiy tai moi thoi diém;
2. Cho d0 man, nhiét do nudc tai mat, 2 do sau trung gian Z1 va Z2 va tai
day bién. ’
¢ Tren bien 1dng 14 cac clra song hep hon budce tinh :
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3. Cho luu lwong va luu hudng tai moi thoi diém;
4. Cho do min, nhi¢t do nude tar mat va tai day.

¢ Trén mit nudc :
5. Cho @mg sual ti€p tuy¢n tai mit bing ng suflt ma sat gio tai mat nudc:
6. Dong mudi di qua mit nude hing khong;
7. Dong nhiét di qua mit phu thude vao hicu nhi¢t do bién khi, gié. do am.
¢ Tren day bién : ‘

8. Cho tmg sufl tiép tuyén tai day bang dng sual ma st tai day:
9. Dong mudi di thang goc day hing khong.
10. Dong nhict di thang goc vai day bing khong.

¢ Trén mit nudc :

11. Cho Gng sudt tiép tuyén tai mit bing Gng suit ma st giod tai mit nudoc;
12. Dong mudi di qua mit nude bing khong.

13. Dong nhi¢t di qua mit phy thudc vao hicu nhi¢t do bién khi, gio, do am.
duge noi suy W diéu kien bien bing phuong phap ham trong SO.

3. Thuat giai

o D¢ 1ap thudt toan gidi cac phuong trinh chuyén dong (8)-(9) trong md hinh noi trén
hiing may vi tinh. trudc hét ta phan ra chuyén dong tdng hop thanh hai thanh phin
- hudng ap (barotropic) va baroclinic . Sau do. ca hai thanh phin niy dwec tinh ra
bing phuong phap s6 tri mot cich tuong d6i doc 1ap lien ti¢p nhau. Cudi cung,
nghiem téng quat vé dong chdy dugc (6 hop lai tir hai thanh phin noi tren. Trong
do. cu thé ¢b cac diém chot sau \”

a. Thanh phin barotropic mo {4 chuyén dong vi mo theo phuong ngang v dugc
oidi bing thujt gidi xay dung cho so d6 sai phan luan hudng an ADI
(Alternating-Direction-Implicit Method) rat quen thuge. So do ndy 6n dinh
tuyet doi cho bai toan xuat phit di duge tuyén tinh hoa.

b. Thinh phin baroclinic mo td hi¢u tng nhiét-mudi v trao dbi roi theo phuong
dang doi voi truong dong chay cling duge tinh ra bing phuong phip s6 dua
vio k¥ thuat sai phan an theo phuong dong. :

e Cic phu'o'ng trinh (10) va (11) 0 cang mot thut gidi duge xay dung bing k¥ thuit

sai phan hitu hyn “Tlux-corrected Transport” (Boris and Book, 1976).

e Cic quan he con lai 1a cic cong thic gidi tich duge ding dé khau néi moi quan h¢
giita cic bien s0 vGi nhau.




Tat ca cac thuat gidi tren va r4t nhiéu cong tac khac déu duge chwong trinh hoa

dé diéu khién may vi tinh thuc hien cac phép toan d€ tim cac nghiem s6 tuong tng cho
ting tap hop s6 lieu nhap cu thé.

4. Thuc nghiém s¢

Ching toi da thyc hién mot nghiém s& tri qui mo 16n nhidm 1am rd khi nang Gng
dung MECCA ddi vi bai toan vé& hoan lwu 3 chiéu trong vinh Théi Lan. Cac dit lieu
nhap cy thé nhwr sau :

¢ BuGc khong gian theo phuong ngang 13 4km;

BuGc chia theo truc dimg Aq = O,l;

ch’)fc thoi gian 14 60 s;

Tdng thoi gian tinh toan 13 48 gid vat ly.

Mang lu6i tinh 14192 x 267 niit ngang va 10 tang theo phuong ding.
Pia hinh 4y va b3 nhur hinh H.1 trong cong trinh [1].

Dit lieu gi6 cho thirc nghiém sé noi tren 1a +/Gib huéng tay nam, suat 10 m/s,
d6ng nht trén toan vinh.'

Mot 56 két qud thyc nghiem s& dugc trinh bay: ¢ hinh H.1.
5. Théo luan

Mot trong cac két qud thii vi nhat ma ching t6i da nhan dugc khi phan tich cac

80 liéu thuc nghiém s& néu trén 13 sir biéu hjen 13 nét clia cac thong s6 dong hoc thuoc
dao dong rieng clia khoi nuGe vinh Thai Lan khi bi gi6 hudng tay nam eudng birc.

Céc yéu t6 dong hoc cla éao dong nay thé hien nhy trén hinh H.1. Cac dudng
cong trén hinh H.1 1a qiii tich cac diém muc nude bing 0 tai cac thoi di€m khic nhag
(twong ty nhu vi tri clia day dan khi rung). Qua nghien ciru dong thai cla chiing,
ching ta d& dang x4c dinh duoc ring day 13 mot dao dong diing véi caclyén t6 bung va
niit cda n6 nhu trén hinh H.1. | ‘ o

Trong trudng hop gié huéng tay nam sudt 10 m/s, két qué tinh toan, cho thdy,
chu ky ctia dao dong rieng 14 gin 12 gid va bién do dao dong myc nude do dao dong
riéng nay gay ra tai vinh Rach Gia (khu vuc bung) c6 thé dat dén 20-25 cm. Luu y
rang bien do nay gip hai bien do song tridu M2 tai day. Phéi chang diéu nay da gidi
thich sy bat thuong trong cac chudi s6 liu myc nude ty ghi tai Tram Rach Gia. Dy
b4o rang, khi cb cac cudng biic khéc (nhur tac dong ctia gi6 cac huéng dong, dong-
dong bac, dong béc, tay, tay-tay nam) dao dong riéng nay déu c6 xust hién.

Theo chiing toi, phat hién trén 13 méi. Néu dugc thyc t€ chitng minh, thi du bao
cla chiing 01 s& rat c6 ¥ nghia khoa hoc va thyc tién. .

® & © ¢ o e

Xét v€ mit phuong phap luan, phan tich mot s6 két qué tinh toan bang MECCA
con cho thay : : '
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1. Hoan lhuu tdng quat do MECCA du bao rdt phu hgp voi s6 lieu dong chdy
thuc do cong bd trong nhiéu ti li¢u quoc 1€ nh4t 13 s lieu Naga. No con phu
hop t5t v&i két qua tinh toan bing mo hinh Fenzenbaum [1]. Diéu d6 khing
dinh sy tin cay ctia mo hinh ny ddi véi vie du bao s6 tri birc tranh hoan luu
trong vinh Thai Lan.

2. Cing voi do bdo ddm vé ca s& Iy thuyet, cc bang chimng trén cho thdy,
MECCA 12 mot cong cu du bao cac qua trinh dong luc va moi trudong bién va
cira song rat 6t ci vé mat dinh tinh 1dn dinh lugng. Viéc trién khai thanh
cong thuc nghieém s3 tren MECCA ddi v6i vinh Thai Lan 1a mot dau hicu tot
cho su bit diu clia thoi ky du bao so tri ¢6 do phan gidi cao trén mot ving
bién kha rong 16n.

Tri s6 van toc dong chdy trung binh va trén cac ting thudng cao tai vang sat bo
hay cac vach day co do doc 16n. Do 16n cla van t6c co thé dat dén 70-100 cm/s, nhat
14 hai bén ban d3o Ca Mau va bd phia tay vinh Thai Lan. Tri s6 van toc trung binh
theo d0 sau danh gia theo MECCA cao hon theo mo hinh Fenzenbaum [1].

Vé t6ng thé, chuyén dong clia nudc trén tat ¢4 cac ting déu co cu tric phic tap,
trong d6 hinh thai cuon xoay 1a phé bién nhat. Sy ton tai én dinh cac xoay trong vinh
Thai Lan chiing td tinh twong d6i khép kin cia hoan luu nude & day. Ngoai ra, phuong
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dong chdy tren ctra vinh song song v&i thiet dign ctra, tirc 12 sy trao déi nude gitra vinh
Thai Lan va bién Dong 1a rt yeu,
6. Kst lugn \
t X .
e MECCA 1a mot cong cu hoan hio v& ban chat vat 1y va hoan toan khd thi d€ trién

khai cic ¥ tudng vé du bao cu triic 3 chiéu cia cac trudng dong luc vé chat luong
nude ving bién ven bo va cac cira song. ) J

® Su thanh cong cia thi nghiém 6 d6i v&i vinh Thai Lan cho thdy, bo chwong trinh
do chiing t6i soan thdo theo MECCA d hoat dong t6t, c6 trién vong fmg dung
rong rai tai Viet Nam. ' :

° Thi nghi¢m s6 con cho thdy, dic diém chinh ciia che do hoan luu trong vinh Thaj
Lan 1a tinh doc 13p va twong d6i khép kin cla n6. Cac X04y quay nguoc chiéu nhau
va ciing song song t6n tai trong vinh Théi Lan 12 nhitng co ché chinh diéu khién su
'van dong clia nudc va vat chat tai day. :

. Dao d(}ng riéng cla vinh Thai Lan 13 dao dong diing voi chu ky g4n voi chu ky
cac song ban nhat triéu. Pac biet, phdn 16n ving bién Tay ctia Viét Nam (vinh Kien
Giang) nim trong phé‘n' bung cta dao dong nay. :
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