BANH GIA DONG CHAY DU 3 CH]EU VUNG
N CUA SONG BANG MO H]NH SO TRI "

TS Nguyen Hﬁ’u Nhﬁn PR R
Da1 Khi tu’dng Thuy van khu vu’c Nam Bo

Tém tat Danh gza ve dong chay du (Net Current) cé y nghza rat quan ﬂong A8 xde

dinh ché dj thuy vin'va méi truong ving cita séng. Cdc cita song Viét Nam deu b triéu
- khdng ché ‘manh (khodng 60-95% tri s& vin téc dong chdy la ciia dong meu) Kinh nghzem
 cho thay, dong chdy du thudng bi dong trigu che khudt nén dink gid'rdt kho. Hon thé, cdc
ligt 56 ligu thue do: thudng khong dil dé ddnh gid truong dong chay. du vung cita séng-vi nd

c6 cdu tric rdtda dang Trong nhigu trudng hgp, danh phdi bé tring cdc- dit ligw vé dong -

chdy du, va cdc nhgn dinh vé ché dg thuy vdn ving cita song lic do:sé kem ‘thuyét phuc.
Chua thdy tdc gid nao dar van de. SLl' dung cac mé hznh 56 1 dg. danh gid. dong chay du
ving ciia séng. Bai viét nav ban Veé pthong phap danh gza dong chay du bang mo hmh 56
Am 3 chzeu chdt lLfong cao-méd hznh MECCA va minh hoa qua. vi du ung dung cu the cho
cita song Sodi Rap Chung z‘oz nghz rang, day khong phaz la “dung dao mo trau a8 gtetg
'muoz nhu’ ban dau co z‘he ngo nhdn, vi danh gza dong chay du’ 1a van de tznh te va phwc
tap Khi mudn ¢ cde thong tzn cht tiér (: 3 chzeu) ve dong chay du’ vung cu’a song va ven bo
phu’ofng phap do chung roz de ra la thzch hop Vi 1€, hzeu qua va tong quat R

I Pit van d‘e va huo‘ng tlep can

Tat ca céc.cla, song Viét Nam deu bi triéu khéng ché. Ty theo trang th4i
- thoi tiét, khoang 60-95%:tri’s8 vén t6c: ddng chdy tng hop tai ddy 1a dong: tneu
(bién thién tuan hoan theo thdi gian va khéng phy thudc thdi tiet) Thanh phan
van t6c dong chdy du (phu thude vao thoi tlet) chi€m 10-40% tri s6 van toc dong
chay téng hdp. Dong chay du (Net Current) dugc hiéu nhu dong chay T.mng binh
cho khodng th&i gian nhat dinh (44 d& loai bd thanh phan dong tneu tudn hoan
chmh) Céc nghién ciu ly thuyet va thye nghlem da khang dinh rang va1 tro cla
dong chady dw d61 véi che dé thuy Van va ‘m6i tm’c‘)’ng nuwde vung cu‘a song 1a rét
ldn B - D : . ,

Do &6 tin ciy méy méc con thap (sai s6 ¢6 khi 1én dén 10- 15%) ‘nén viée do
dac dong chay du thudng kém chinh xdc. M6t s6 tac g1a 1ap m6 hinh tinh todn
dong chdy du riéng va dong tridu riéng. Dong t6ng ho’p dugc xem 1 tong hdp
vecto clia ching, xem ching ton tai doc 18p. Trong mét s6 tru’o’ng hdp,- nhat 12 khi
gi6 tai’cita song 180 hay khi nudc I it manh (ciing 1a ldc tic déng mobi trufo’ng
cic clta s6ng x4y ra quyét liét nhit), cdch 1am nay 1a chua thuyet phuc. Trong
hoan canh do, dong tneu va cdc thanh phan dong chay khac nhu: dong chay gld
~dong chdy mat d6 va dong chay do 1ii rit tai ving cita $6ng ¢6 cudng ‘suft gin
" nhu nhau Va su twong tic x4y ra khéng theo lnat_chong chép tuyén tinh, .



Céach lam ding d4n 12: x4c dinh trudng dong chdy t6ng hdp tai moi thdi diém
trong thoi khoang i} dai (tuy theo chu ky trigu tai khu varc khao s4f) ton trong
cdc tudng tac-ty nhlen va day du clia moi thanh phan tlep theo 1 trung binh hod
trudng dong téng hdp cho khoang thdi gian ‘46 dé timi tru'c‘)’ng dong chay du (tu’dng
tu nhu khdo sat thuc'dia: (i) do dong tdng hop; (ii) trung binh hod céc liét 58 lidu
thue do d€ xéc; dinh dong chdy du). Bai vi€t nay ban v& moét mé hinh s6 tri phi
hdp@:ho V}i_é_cﬁkhém phé céc quy lugt dong chay du 3 chiéu cho viing cita sOng.

| II Mo hmh tmh toan

Cac mé hmh dlidc cfng dong cac: nha khoa hoc quoc te thlIa nhan va dang
=c’hrdc sit dung rong rdila d6i tugng quan tdm cia ching t6i; Céc.chi ti€u @€ .chon
‘mb hmh cw “thé cé thi tf wu tién nhu sau: d6 bdo-ddm vat Iy; phd hop vdi ving
cia’ song, kha thi; cho-céc két qua hop Iy va ‘chinh x4c; higu qua.Saukhi tham
_khao mot-s6 mo hmh 3. chleu dang dlIO'C diung tren thé gld1 [1,4,5] va cin nhic
‘tmh kha th1 cua cac mb hmh chung to1- da chon mé hinh 3 chleu ph1 tuyen va
- .khong du?ng trong toa do 51gma MECCA Mo hmh MECCA la cong cu co do bao
" dam vat ly cao de khao sat dong chay 3 chleu trong mIdc Vung cu’a song, ven bé
va vmh nlfc’)'c nong [I 4] Day la mot md hmh 1dn phlIC tap nhlrng tmh kha th1 cao
50 véi cdc md hmh khac cung quy me No du?dc hmh thanh sau kh1 cac mo hmh
~ khéc da dugc cong b6 cdng khai trong céc béo cdo Hi vén va tap ch1 khoa hoc :
(Hess, 1989; Blumberg and Mellor, 1987). - S I T

| ‘He plufdng trinh co ban ctia'm6 hinh todn 3 chi&u mé. phdng cdc qué trinh
: thuy -nhiét.dong Iyc hoc viing cita song trong, toa do 51gma (x,yq t) véi phep gan
~dung Boussmesq bao gom [1 2] e ; : :

'1 Cac phlrdng trmh chuyen dong theo phlrdng ngang ety
(HU>1+(HB uu) /B, +(Huv), + (uw), ==~gHh,, Hpax HG, +fHy + o
[(2HB Apuy), | (HB A (v +uy)) ]/B +(A u, ) H-c, HB“u[u] -‘?‘(:1')»_

(Hv)‘t (HB vv) /B +(Hvu),+(vw)q=-an Hpay HG, - fHu + e
N @)

~lerman), +(HE3 At /B, (o), 1H - O MBI
| 2 Phtrdngtrmhhen tuc . | ’ o o o
| h,,,(HB u),/B +(HB v) /B fwne 0 fE ) | SRS - (3)
<3 Phtrdng tnnhtrang thé1 : | | C : -‘ o | |
p= p0(1 +. (p[S T]) (p[S T] = ¢, + csqs + csHsT + CT1T + ctsz B (4)

4. Phuong trmh cin bang do man hoa tan hay vat chat hoa tan
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(HS)..(HB  (uS ~ D,8,)), / B, + (B, (vs - D, S ), /By + (WS- DS, IH), =0 (5)

5. Phucng trinh ¢4n bang nhlet

(HT)., (HB, (uT - D,T.)), /B, ve(HBy<v.T.-,,DhT >)-y /B, +WT~D,T,/H), =HR .

6.7 Cong thitc tinh he s tan Xa :rm ngang

A —AhofCAHALZIUrI Ur ~J2(u +V2 +2u vﬁ,,D,,r ..A

7. Cong thu'c tmh he so tén xa r01 dLrng

"U--A’iz-A +A, (CRO(1+CR1R)°R2 D —D +A (c: 3(1+CR4R )-CRS 5

. Cong thu’c tm}' vén  t6c thang du’ng

’~qu/dt-w (1+q)h —u(h +qH) v(h +qH)

Trong do

. o S Cegh i -
| rfo,‘,’?g{[Hf - ?9.),dq]:x» BRI G Pa)},”z

B y“aQ{[HI(P Po)d(ﬂ +(h +qHy)(P Po)}

A= [kz(- D H)AE v DI e
- “x y, q, tla toa (1‘0 theo phu’dng ngang, phu’o’ng du’ng va. th61 glan
- g=(h-z)/H, H=h+d; , :
- xyqtladaohamnengtheox y,qvat
- u,v,wcécthanh phin vén t6¢ theo X, Y,z

‘ - T, Snhi¢t d6 va d6 min;

PETS A
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s
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- BB, hinh chigu b rong' song b bé hdn be 10ng 6 1‘1’61 ten ruc . vay;

R 'p, oc-l/po, p0 13 mat do va thé tich riéng;
. u,v,w 12 thanh phan van t6c theo chitu X,Y,X;
- C véi chi so la cdc hé Ele thu?c nghlem ST
= "A'vdichis61achc hé s6 khuéch tan Xung hrdng,
- Fv6icéc chisd1a nguon vat chat hay nh1et lu‘dng,
- :f1a tham s& Coriolis;. Cen TR
- - D vdi cde chi s6'1a cde he s6: khuech tan chit-bio thu
-~ -~ hd6 1&ch myc nudce tite thdi so véi chuin cao trmh
- -dla d6 saubién so vdi chufn cao tr1nh
- --..H.d6 sau bién nfc thoi; H=h+d: -
= P1a ép suét khdng khiirén mit blen

=Gy, Gy la céc.thanh phan gradlen 4o nghleng ap do 'su bat dong nhat

theo phu’dng ngang-cla trudng mat do p(X,y,q,0).



‘Diéu kién bién nhi sau:.

- Taibién rdn: cho dong nudc, nhiét va vat cha'tthoo?phuong Fp_hap tnyé’n bing
' Taibién16ng (dﬁ’a song va bién khai):
1. Cho muc nudc hy(t) hay vén t6c trén 4 ting nudc: mit, ddy 1p dbng
" nhét, ddy 18p hoat déng bién va ddy bién;
"y 2. Khinudc chdy vao ving khéo sét: cho nhiét 6, d6 min tai 4 tAng: mit,
| day 16p dong nh4t, day 16p hoat dong blen va day bién; o
3. Khi dorig chy di ra khdi viing khao sat: tri s6 bién'cda ham lufdng chat

tan, 6. mén va nhiét d6 trén dugc-ngoai suy-tf cdc 6 bén trong bing
phu‘ong trinh t4i thuin tuy theo phlIdng phap tuyen dtro’ng blen

- Ta1 mit bién:

1. Cho vén tGc va huong gid trén do cao 10m so vdi mit blen
2. Cho nhiét dé khéng khi, c4c théng s6 ' tinh dong nhiét, dong man dong
vt chat di qua mit bién; ~
3. Vantdec thang dlIng b‘ang khong N o . |
4. Ung suit tlep tuyen mat b1en bang Ltng suat ma: sat glo ta1 mat nu‘dc

-+ Tai ddy bién:

1. Chodong ma sat day theo luat b1nh phu‘dng van toc ‘ ,

2. Chocéic thong s6 dc tmh dong nhlet dong mudi va dong vat chat tAng
ccanddy; oo e , S

3. Vantdc thing ding bang khong

Diéu kién dau la nu’oc yen tmh ta1 tho'l d1em bat dau t---to

Thuat gzaz s6 tri: Céc an so cia ba1 toan tong qua't (1 10) a: u(x,y.q.b),
,.v(x,y,q ), T(x.y.4, t), S(x,y,q £),’ w(x,y a, t) va h(x,y t) trong mlen khong gian 3
chiéu G thudc ving cda song vo1 teAT Ba1 todn- tren duoc gial bang phudng
phép s tri. Thuat gidi s¢ iri cla'né dn'dc mé ta ch1 tiét trong [1 2]. Céc cong thidc
sai phan rat rudm 13 va khong tlen v1et dang tu'ong mmh cua chung ra day Cac
nét chinh nhu sau. =~ ‘

Dau tién, bai toan dong chay tong quat trén du’dc phan Iy Ia ha1 bal todn: bai
todn dong chay barotropic. va dong chéy baroclinic. Ching dugc gidi [an Iugt xen
k& nhau. Thuét gidi bai toan dong chdy. barotropic dugc x4y dung trén sd d6 sai
phén luén hudng &n (ADI), tuong ty. nhu;thuat gidi mé hinh nudc.néng quen
thudc. Pdy 12 mot thuét gidi rét thinh hanh vai dad trd thanh mot thuat-gidi s6
chuéin. C4c cong thifc sai phan d€ x4p xi cdc phuong trinh vi phan d& dudc cong
‘b8 réng rai va cong khai trén tap chi va bdo.cdo tu van. Cin nh&n manh, tuy so
d6 nay trén theo 1y thuyét 1a 6n dinh tuyét d61 (khi khéng c6 céc s6 hang phi
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tuyén, gza t8c Coriolis va khuéch tan ngang), nhung kinh nghlem cho th4y so dd
nay chi 6n dinh vé&i vai diéu kién phu [1,2]. Bai todn v& dong chiy baroclinic
dugc xdp xi bang so dd 4n theo phucng ding. Két qua 1a ching ta chi pha1 lam
viéc v6i phu’dng trinh dang 3 dudng chéo cho ting 6 rén mit phing ngang va
sang 6 k€ ti€p, qu4 trinh d6 dugc lap lai (chay theo cot tiY trén xudng), tic tr mu’c
.q=0 @én muc q=- 1. Thuat gidi hé phu’dng trinh loai nay cing da dugc blet trong
kg thult gidi's6 néi chung. Vin téc thing ding tmh theo phu’dng tnnh lién tuc
Diéu kién bién tai ddy (qmlj va mit (q=0) 1a W=0. Cong thu’c sa1 phan t1en s€
dugc dung dé tinh van t6c theo phucng du‘ng

Ke den ba1 todn tai- phat tan vat chat va nhlet dugc g1a1 tren mot thuat g1a1
nhu’ nhau Phlrdng phap flux-Corrected (Bons and Book, 1976) s€ dlrdc dung dé
gidi cac phu‘dng trinh t3i va phét tdn cdc chat béo thi v tya: bédo thi. Hé phu‘dng
trinh sai phan xay dlIng trén s, d6 nay $& 4n theo phu’dng ding va hién theo
phuong ngang va cling 12 hé phlIdng trinh 3 du’dng chéo va dugc gidi theo phu'dng
phép khtt dudi quen thude. Phuong trinh bdo tOn vat chat d6 min va nhiét dugc
gidi tir d4y 1én mat (1 q=-1 dén q=0). Luua y 1a & day va 6 mat 1a cac 0 mot mIa
viching cé 46 day bang mdét nita d6 day cac ldp glﬁ’a » i

Tlep theo, cic fhanh phan dong chay du dlio'c ‘X4c dmh théng qua thuat toan '
duyét s6 liéu tinh todn cho 8t ca céc nut udi dé tim trudng dong chiy trung bmh
(loai b3 dong tuin hoan do tneu) cho ca chu ky tinh todn nhu sau:

U et X, Y, q) = ———1——»1 U Y, g, t)dt Vnet(x Y, q) -—'4—— j V(X y,q,t)dt (10)

: Thuit g1a1 nay da du’dc chu’o’ng trinh hoa bang ngon ngﬁ’ lap trinh FORTRAN
~ 90 @€ chay trén mdy, vi tinh dé& ban 6 cdu hinh 6t va hé digu hanh Wmdows 95

trd 1€n. b6 1a mét bo chudng trinh 16n c6 chét lu’dng tot da dlfo‘c kzem dznh rat ky

~trong cac cong trmh nghien cu’u da cong bo [1 2 3] R P

IH Vl du u‘ng dung

Trong khuon kho bal viét nay, chung t01 xm mmh hoa kha nang mo phong
dong chdy du ciia m6 hinh trén qua vi du u'ng dung cho cita séng Soai Rap thudc
' ha du song Bong Na1~Vam Cd wéi d1a hinh day va dlrdng bc‘)' nhu’ hlnh 1
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| Do phan g1a1 phu’dng ngang la lOOm Bo phan g1a1 theo phu'ong dufng cia, la
11 ;ang (10 16p). Kich thuéc mang tinh 1a 296;{361;{1 1. D6 phén gidi thdi gian: 30
giﬁy, Thc‘ii gian tinh 151 bit da?iu u‘r 0 gid ngéy 1 théng III nam 2000“ Gio"éué"thahg

v

ftmh la 15 ngay va 2 ngay lom nong so heu '

Mu’c nudc tren cée bién- long (A*}F Xem h1nh 1) du‘o‘c tmh theo 8. heu muc
nudc trung binh va céc hang s6 didu hoa cua 67 séng triéu. Céc s6 liéu nay dudc
xéc dinh theo s§ liéu thuc do tai cdc tram Vung Tau, Cén Gid, s6ng P6ng Hoa,
song Soai Rap, s6ng Cira T1eu song Cita Pai va noi suy tuyén tinh cho céc diém
-trung gian. D6 mén va nhiét 49 trén 4 tang nudc tai cdc bién 16ng A->F duge x4c
dinh theo $8 liéu do dac tiéu biéu trong mia khé. Udc tinh, vio thdng III, Iuu
hrong cd dinh 0 cic song dd ra cita Soai Rap bao gdm: song Soai Rap: 400 m’/s,
song Ctta Tiéu: 200 m° /s séng Cu’a Daz 250 m’ss, séng Péng Hoa: 50 m’/s.

Ditligu xudt:



Ké&t xult cda thyc nghiém 56 tri 12 trudng dong chdy tdng hop (u, v va w),
mtic nu’dc z, nhlet dé T va do mén S ta1 296x361x11 nut cho tAt ca cc thdl diém

Bay 12'co 58 dﬁ' heu Xuat rat 16n (448MB) 6 the khal thac vao nhleu muc
tiéu khac nhau. Trén hinh 2 [& cdc ban d6 phan b6 hu’dng va 'stat dong chay tonor
~hop & thoi diém tri€u it manh tai 4 tAig nudc, con trén hinh 3 13 cic-ban do
" phén bo hu'dng va suft dong chay du tai 6 tang nudc chmh cua ving cta’ Soai
"Rap tng vdi s6 heu nhép néu trén. : :

Thdo ludn .

Dong tona hgp tai cita s6ng-Soai Rap chi yé&u | 1a dong tneu (chlem dén hon
80% dong tong hdp) b1en thi€én li€n tuc theo, pha triéu. Van t6c. dong chay. cao
- nhét quan sat thay trén tuyén, luong iau tuf vinh Ganh Ra1 di bién P6ng. cd the dat
| den ZOOcm/s Tai day;, thong thufo’no vén toc dong tong cong > 60 cm/s, tn’c vu’o’t
‘van toc nguc“)'ng b01 cua cac hat sa: b01 min t thlIdng nguon céc. song do ve. Nhu?
vay, cac ludng tau nay néi chung s& &n dmh va biln cat khé6 c6 thé lang dong tren
ddy céc ludng do ‘

HIIO'HU dong chay tong ho’p kh1 tmeu rut thlidng song song vd1 du’ong bd va
du‘dng déng d6 sau ving ci¥a song. Dteu dac biét'1a trén céc bdi can Can Gid va
Go Céng cé hién tugng héi tu huéng dong chay kh1 nude rit ra. Bay ¢ thé 1a
nguyén nhén chinh gidi thich vi sao ¢ sy 'bdi tu bin cét tao ra dia hinh bdi dang

tam gidc ngudc (xem:-hinh: 1 co do1 chteu v01 htrdng dong chay khl tneu rut trén

| Tren tat ca khu VU.’C khao sat van toc dong chay tong hdp trén’ tang mat
thudng 16n hon ting. day 1() 15% Kh1 tneu rut manh htIdng tren mat va day it
khacnhau ST e e -

Khac le dong tong hdp, dong chay du’ trén ‘ving cu’a song Soa1 Rap c6 ciu
- trde khong gtan rat phIIC tap va bten dm rnanh theo do sau (xem hmh 3) e

Tang mat dong chay du’ cé thanh phan chtnh 1a dong chay tréido glo Trong
trudng hdp nay la gié hlidng déng va dong chay tang mait chl yéu cé hudng tay-
nam, k€t qué twong téc gitta dong chdy trdi do gi6 va dong chady du do Ivu Iwgng
t¥ cdc con s6ng nhanh dé ra va dong nhiét muédi. : ‘

Trén céc tAng tif tAng cAn mit cho dén t\ﬁng:de’ty (xem hinh 3), c&u triic trudng
ddng chdy du twdng tf nhau. Chiing ta d& dang nhén ra 4 luong chdy du: (i) Iuong
chdy du thé nhat hu6ng ty-nam ti¥ ving vinh Ganh R4i di qua bai can Can Gig di
dén trung t4m vinh Soai Rap-Ddng Tranh; (ii) ludng chay du the hai di thang tr
song Soai Rap ra trung tdm vinh Soai Rap-P6ng Tranh véi hwéng chdy chinh 12



-déng-namj (iii) luong chdy du thi'ba di tir séng Cita Tidu va Cira Dai ra trung tdm
‘xinh ‘Soai-Rap-Péng Tranh véi hufo'ng chdy chinh 1a d6ng. B&n 1uong nay cung
héi tu thanh' mét dong chay du di’ ve phia nam, doc bd bién Nam B& (xem hinh
\3) Be y thém la: neu ta xem cdu triic. dong chay tong hop (hlnh 2), thi ta sé khong
' nhan za quy luat nay (V1 b1 dong tneu manh hdn che lap)

“Trong mita ‘kho, trj s§ van t6c 'dong chdy du tai day kh4 ldn (dat wr
‘5 —)25cm/s) Trong mua 1, suft van téc dong chay d!I cé the ldn gap ha1 mula
khé.

1V. Ket luan '

Phu'dng phap danh’ g1a dong chay du 3 ch1eu bang mﬁ hmh toan A chung tbi
néu trén ¢6 nhidu thuoc tmh t6t nhu: nhan du’O'C cdu tric chi tiét cua trlrc‘)‘ng dong
chay du' ‘chi ph1 b ra 1hé v do tin cay cao (loai dugc’cdc nhiéu dong ngau nh1én)
.7Ngoa1 dong chay du’ phu’ong phap néu tren co the dung de du’ bao cac tru?o’ng vat _

céc cfta song

Tom lai, phlIo’ng phap ngh1en cufu che dé dong chay du 3 ch1eu cho ving clra
song co hleu qua cdo. Mé: hmh tmh todn chmh cung da dtfdc klem chtrng kha ky
qua so sanh gu‘l’a 50 heu tmh toan Va thu’c do e ~
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