MO HINH DONG CHAY HAT CHIEU AP DUNG TAI
VUNG VEN BO CUA SONG VAN UC - THAIBINE
. NCS. Tran Hong Lam - Trung tam KTTV Bién
1. Pat van dé ‘ e A s
Dong chay trong bién va dai duong 13 mot trong nhiing yéu t§ dong lyc quan
trong ma tit 1au d4 duge nhiéu tdc gia trong va ngoai nuéc quan tam nghién citu. Dong
chdy ma ching ta quan trac dugc cht y&u 13 sir t6ng hgp clia ba thanh phdn dong chay
co ban: dong chay gié, dong chay dia chuyén va dong chay do triéu. D6i véi viing ven
by clia song 16p nudc c6 d6 sau nhd sy phan tdng mat d¢ héu nhu-khong c6, vi vay,
viéc nghién cttu dong chiy chi y&u tap trung vao hai thanh phan dong chay: dong chiy
gi6 va dong chdy triéu. Khi nghien ctiu cdc qud trinh dong luc dong. chdy ngudi ta
thudng st dung cdc quan tréc thuc & ‘6 d6 dai chubi s6 li€u dé 16n d€ tién hanh cdc
phuong phap phan tich va tinh todn théng ke..C4c phuong phdp,ndy con dirge goi 14 céc
phuong phdp tinh todn dong chay theo thdi gian c6 wu diém 13 ket qua thu duge c6 do
chinh xdc cao, tuy nhién dé thu dugc chuéi s6 lieu cén thi€t doi hdi phai chi phi kh4 t6n
kém, hon nifa ngudi ta khong thé dat d6ng bo mot he théng quan trac dong chay nhiéu
diém trong mot-viing bién cdn quan tam:.- D€ khic phuc nhuoc diém trén mot huéng
nghién cttu khic cho phép ngudi ta mo phéng dong chdy trong bién va dai duong bing
viéc nghién cttu cdc mé hinh todn. Hu6ng nghién cttu ndy cdni‘duge goi 13 ‘cdc phuong
phép tinh-todn dong chdy theo khéng gian. Trong:nhiing nam gan- daykhi nghién ctru-
dong chay viing ven by clra séng céc nha khoa hoc trén the gi6i va Vigt Nam thudng st -
dung cdc m6 hinh todn két hgp véi cdc s6 ligu do dac dugc trong khu vire nghien cu
d€ dua ra mot bic tranh dong chay. cé tinh dinh lwgng. . . . P
Dong chdy & ving ven by clta séng Van Uc - Théi Binh 13 mét trong s6 nhing
blc tranh dong chdy ven by bi chi phéi manh ma do ‘cdc qud trinh ‘tri€u toin nhat &
vinh Bac B9, vi thé rat da dang va phic tap. DA c6 nhiéu nha khoa hoc Viét.Nam quan
tam, di€u tra nghién ctru-vé hién tugng dong chdy do ¥ nghia quan trong vé mit khoa
hoc va thye tidn. 7 T SR ATER TS e e |
Tuy vay, nhiing két qua thu duge con c6 han ché€, chua ddy dg, chi tist va- do tin
cdy chua cao d6i véi dong chdy & viing nay., o T o
- D& déng gép mot phdn vio viec lam’'sdng té-thém vé ch& do dong chay ven by
clta song Van Uc - Théi Binh, trong bai nay tic gid trinh biy mot mo6 hinh hai chidy
ddy dt 4p dung tinh todn muc nuéc va dong lyc dong chdy & ving clta s6ng bi chi ph6i
manh m& bdi ch€ d6 nhat tridu. JTRIVA % DU SEL LTI L

2. Hé phuong trinh va thuat toan sai phan
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Tl ,'rv,'rl ,T, Uhg suﬁft g1o bé mat va u'ng sudt ma sat tai day theo céc truc X,y tu’o‘ng,r
WIW 7= mPalWlW = pok‘V]u =p, V!v V= \/u +v?

0ty y’t

Ung, T = lOpa
H- G1a tri dé sau trung bmh i :
P~ Mat d6 nude;- 8- .gia tOc trong truo‘ng, :

Pa- Ap suft khf quyén tai bé mat
f- Thanh phén Iyc Coriolis o
¢ - Dao d(‘)ng bé mat nuée bién sovéi muc nucc trung bmh nhiéu nam;

N,- Hé sO nhoft dong. hoc theo phuo’ng ngang

Diéu kién ban ddu:

i) u(;'y,ow(xy,r)-v (xy,amxy,r) o) O
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b. Thudt todn sai phdn :

D& sai phan ho4 hé phuong trinh tir (1)-(4), st dung cong thic sai phan theo 1y
thuyét Taylor Gia st ham' @(x, y,. £)lién tuc trong mién Q c¢6 so d6 luéi sai phén vél
chc bude Tusi kh(‘)ng gian Ax=Ay =h, khi d6 céc thanh phén vi phan dugc thay bang
céc thanh phén sai phan dang;:
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“Trong d6: CI)”“ ;@ la céc ham & Iorp thO’l gian sau va lop thorl gian trudc d6, con 8 cé
gid tri trong khodng 0 < @ <.
“Tur d6 khi thay th& céc cong thidc tir (7) d&n (10) vao hé ba phucmg trinh (1), (2) v6i céc
“bién d6i don' gidn theo phuong phap luan huorng (ADI) thi & nita budc thoi gian =~
f = t ban ddu dél vo‘l phu’o‘ng tnnh tht nhat cta’ (1) va: (3) theo hufo'ng OX s& cb dang

[

2 +bjU;’:iA f+cJU;+;L =4, - an
)@U$+f§?f+&cfﬁe%v';ﬁ; @
: [ : é»n:-lli? PUn+1 +O - . .
Bﬁy glO’ dat ‘ nl n+1A/'2 o o ‘~ . - ' :  : (13)
U—1L'-.—Ré’]1ﬂ »+S Sl e
Béng céc bi€n déi khi thay the (13) vho hé phuong trinh (11) va (12) ta im dugc: -
.’ B, o) b, A -c.S.
Rj e f’ ;S]. ~ 8% ‘<PJ:-=—‘———-———~V - U;Q]- EU S e S (14)
i Lo e, +~g]P S loe, +gJP R -R ; ;=R

Mot cach tuo“ng tu dé6i vo’1 phu’cmg h‘mh thit hal cua (1) va (2) 0’ nua bu‘orc tho'l g1an sau
kh1 t=1,+ At cling thu duge heu phu'o’ng trmh theo huorng OY
“Biéu kzen bo . Sh ol g N i '

- Trén bién long

+ Néu cé s6'liéu do. dac vé dong chay, khz do R] = 0 S] U P] 0 0] 0
+ Néu c6 $6'liéu do dac vé myrc nube, khi @é: P1=0; QI =¢ ; RI = 0; SI = 0;

Trén bién cu‘ng thIIc h1én diéu kién trugt khéng thém, khi do
| U PI=Q Ql= OR]-OS] 0 ,
~Trong truomg hop do dac duoc mitc nuéc, khz dé: P] 0; Q] g5 R] 0 SZ 0
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3. Phan tich mot s6 két qua

- Ket qué 4p dung mo hinh tinh todn dong chiy va myc nuéc tai ving ven b& clra
song Vin Uc - Théi Binh theo lu6i tinh khong gian v6i Ax = Ay'='1;30077?"ba0 g6m 760
diém tinh va 116 diém bién (Hinh 1). Pham vi tinh todn ndm trong khoang tir (106°30'

E - 107°.00'E; 20°10'N - 20°42'N). M6 hinh tinh theo hai kiéu: riéng 1& céc séng triu

thanh phén K1, O1, M2, S2 va #nh téng hop 4 sérig triéu mot 14n. Khi-so sénh k&t qua
tfnh todn muc nudc v dong chiy trong khu yyc clia cdc mo hinh khdc (bang 1, bang 2)

AP

tai 5 diém trong ving tinh thi k&t qua tinh todnclta. mo hinh la t6t hon. Trén co-sd céc

k&t qua thu dugce c6 the ritra mots& két luan nhu sau:— :

1) St dung mo hinh hai chiéu ddy dd n&€u x{ 1y t6t cdc gia tr trén bién cing,
bign 1dng véi s6* liéu phong phé-c6 thé daf dude ket qua-khd t6t.-D6i véi khuvuc
nghién ciu c6 dia hinh phic tap véi nhidu cra séng 16n d6 ra cin xi 1y chi ti€t diéu
kién bién Dirichlet hogc diéu kién bién Neumann tai céc cira séng thi méi cho ké&t qua

2) Trong khu vuc hep nhu ving nghién cttu, anh hudng cua tham s6.Coriolis 4t .

nhd (~10* ), bign.déi rdt ft va.cd thé cho bang hang s ddc trung;cho ting khu vuc cu
thé. ) .- » - LT R
* 3) Anh hudng ctia lyc'ma sat-ddy 12 16n trong khu vuc va bi€n d6i 14t nhanh'&
ving gin bd. Qua mot s§ thir nghiém tinh toén cia'mo hinh da cho thdy réng khi do
siu cta bién ¢6 gid tri <-0,5m qui lut tinh todn cia mé hinh bi phd v& va cho két qua
khong t6t. Tai nhitng viing nudc c6 do sau nho nhu vay cin phéi c6 céc nghién cttu chi
'tiét hon méi c6 thé nhan dugc céc két qua theo mong muobn;

4) K&t qué tinh todn muc nuéc.va dong chay trong khu vyc (hinh 2, 3, 4) cho
thiy céc séng nhat triéu chi€m wu the; vé& bién' d§ muc nuéc 16n & phia bac va gidm dan
xuéng phia nam ,v& dong triéu céc séng nhat triéu ciing 16n hon cdc song ban nhat triéu
théng thudng khoang 4 dén 5 14n va ban truc 16n clia ellip dong triéu cht y&u.c6 huéng
déng béc - tay nam véi chiéu quay nguge chiéu kim déng ho ngoai 1l viing nuéc ndng
sat bo. '

4. Két luan

Cc két qua nghién cttu m6 hinh hai chiéu trén day méi chi la nhiing nghién cttu
ban ddu v cdn han ché, tuy nhién da c6 thé tinh todn muc nuéc va dong chdy & khu
vuc ven by 1 khd t6t cho thdy 6 kha néng to 16n cBia m hinh hai chiéu. D€ khéc phuc
chc han ché ciia m6 hinh hai chié ¢4 thé tinh todn muc nuéc va dong chdy & ving
nudc nong ven by bing mo hinh ba chiéu véi ¢c tham s6 chi ti€t hon, nhung 1am nhu
vy cAn mot kh6i lugng didu tra khdo sat tong hop cdc dac trung thuy van bién dé thu
thap s6 liéu nhiu hon nifa m&i dem lai két qua t6t. e :

. Tai liéu tham khao:
1. Truong Vian Bon. ThfI‘nghiém n’ié{hinh ba chiéu vé hoan lwu dai duorng dé tinh.thﬁy
triu cho bién Pong. Tap chi KTTV 6(642),1999;

2. Lé Trong Dao, 1996. Thity triéu, dong triéu vinh Bac Bg. Chuong trinh bién KTO03-
03; :
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Nguyen Ngoc Thuy Thuy triéu Vung ven b1en V1ét Nam. NXB Khoa hoc K§ thuat,
Ha Noi, 1984; ~

"~ Nguyén Ngoc Thuy, Trén. HOng Lam, Vuong Quéc Cuong Mo hinh triéu T1 & b1en

-Déng.-Béo céo téng két dé tai KT03-03,1995;

: Nguyen Ngoc Thuy, L& Trong Dao, Tran Hong Lam va NNK Dong luc triéu perc

hop.& bién Dong trén co s& cdc moé hinh tridu ch1 t1et Tap chi céc khoa hoc vé tréi

~ dét, Ha Néi 2(T.19), 1997;

. Blumber. A. F. and Mellor. G. L 1987. A descnpuon of a thlee d1n1en31onal ocean

*_circulation model - American Deoph Union;

- Fletcher. C: AT, 1990 Computauonal Techmques f01 Flmd Dynarmcs 1- Spnnger

- Verlag.

Fletcher. C. A.J., 1990 Computatlonal Techruques for Flu1d Dynamics 2 - Springer

- Verlag.

9.

Jaques C. J"‘N1hou1 Brric DC].HCCI‘SI’IIJdEl and Sahm Ddel 1989. Modellmg the

~general circulation of Shelf Seas by 3D K-g Models:

10.

11.

Blumber_ A. F,1977. Numencal Tldal model of . Chesapeake Bay, Jounal of

Hydraulics Division.

Rolando- S. B. 1992. A Barotropic wmd and t1de mcluded circulation model for the
gulf of ngayen Master of Sc1ence in Meteor ology
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Bang 1. K€t qua so sanh HSDH thiy triéu tai:5 diém clia mo6 hinh |

"KTO3- 03(T1,T23) va tinh toan (TT) véi s6 heu thlIC do.

0 ' Piém ’ Tqa T ST
Stt ' Séno — s E e
- @b | [ AHem [Ag@0) L_Achm),'Ag(dQ) | AH(em) | Ag(do)

o LM 2,60 ;:.‘»;13 R R R A L
1 20°41'N 2 | 16 14 13 | 6 | 10 . 5
| 10649E . TTR1- | 22 9 | 18 | 5. | 13 | -.3.-
A o o1 1.9 120 |17 9. .08 | 2.
1 — 2| 36 | 12 |17 |1 .| 18 17 .
5 |2038'N ey 7726 | 11 | 20 | 9 | 20 8
“ J10651E [T 2,1 10 17 |6 14 | 5
EEE e H Y R R A A 22 710 -0,7 e
M2 17 | 8 2.1 7 22 | 37
3 207226' N Sz | n1,60 e Al | el o8 L2 S
106°41E K1 20 | -7 | 19 | 4 |:08 | . 3
Ol | 22 410 o A8 T ol 21,00 |50
: M2 3.6 19 19 0 | 12 | 7.
4 |20018N 1 2 | 22 | 12 21 | .7 -|..15 .| 4
106°39E-+~ 7K1 28 | 11 | 22 | 17 17 | 10
o1 32 | 18 | 18 10 11 [ 11
M2 2,1 12 2,3 11 1,8 12
5 20°22'N - S2 2.2 17 13 12 1,2 8
106°51E K1 34 13 2.8 14 15 9
01 1,7 11 2,1 14 1.2 10

Bang 2. Két qua so sanh HSDH dong triéu trung binh tai 5 diém clia m6
hinh K'T03-03(T,, T,,) va tinh todn (TT) véi s6 liéu thuc do

- Tas T, TT
Tang | |
Stt - Song | AU/AU | Agw/ | AU/AU | Agu/ AU/AU | Agu/ Agu
(cm/s) | Agu(do) | (cm/s) | Agu(de) | (co/s) | (d9)

M2 | 1,6/3.2 | 16/21 | 2,6/57 | 17/22 | 123, 8/12

1 5 S2 | 12/1.6 | 17/33 | 33/28 | 18/22 | 2124 | 12/28
K1 | 43/51 | 1113 | 5735 | 16/18 |28/19 | 14/19
o1 | 24222 | 26021 | 2227 | 19532 [ 1824 | 16/25
M2 | 1,123 | 15/12 | 1,8/2/6 | 1821 | 1,1/1,8 6/7

2 10 S2 | 08/1.2 | 15/31 | 23/21 | 1921 [ 1,709 11/13
K1 3,1/3,6. 1. 15/14 3,2/3,1 15/13 2,4/2,1 11/10
o1 | 2,1/18 | 25722 | 2324 | 1727 [13/1,6 | 14/18
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