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MO HINH HOA HOAN LOU TRIEU, SONG TRONG KHU VOC

TOM TAT

COA SONG COA BE VONH NHA TRANG

Pham Xuan D66ng
Vien Hai D66ng Hoc (Nha Trang)

Trong bai bao nay chung toi neu ket qua s6 dung mo hinh soi trd pho bien fe
giai cac bai toan lien quan t6i moi trééng bien. No la giai he phédng trinh
Saint — Venant hai chieu bien fioi theo th6i gian nham fida ra trodng phan
bo khong gian — thdi gian cua cac yeu to vat ly nho la dong chay, mdéc né6c
v.v... Ket hdp voi cac so lieu cap nhat fiddc mo hinh cho phep fanh gia, doi
bao cac yeu to fio. Xuat phat to yeu cau thoc tien, chung toi 6ng dung giai he
phodng trinh Saint — Venant cho khu vdc cda song Cda Be vinh Nha Trang,
cac ket qua tinh toan co so sanh voi cac ket qua fio fiac 6 khu véc nay.

TWO DIMENSIONAL MODEL OF THE WATER CIRCULATION

SUMMARY

IN THE CUA BE ESTUARY OF NHATRANG BAY

Pham Xuan Duong
Institute of Oceanography (Nha Trang)

In this paper, the results of using the numerical modeling to decide the
problems related to the marine environment are presented. The two —
dimensional Saint — Venant's equation system is decided with time
variability to receive space — time fields of such physical characteristics as
current, sea level etc. With the up — to — date data this model can provide
estimating and forecasting of those characteristics. This model was applied to
Cua Be area and the calculated results were compared with the measured
values.

1. MO NAU

T6 nhdng ket qua Aieu tra khao
sat bien 6 vinh Nha Trang, mot c6 so
dd lieu td6dng fAoi phong phu fia Addc
hinh thanh cho phep mo ta cac fAac
trong c¢6 ban cua nhieu yeu to thuy

fiong léc bien, nhd mdc nodc, thuy

trieu, song v.v.. Tuy nhien viec s0

dung cac mo hinh so fie giai cac bai
toan lien quan t6i moi trédng bien khu
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vOc van rat can thiet. D66i fiay chung
toi tien hanh giai so he phééng trinh
Saint — Venant hai chieu bien fioi theo
thoi gian, nham fida ra trééng phan bo
khong gian - thdi gian cua cac yeu to
vat ly nhd dong chay, mdc nédc 6 khu
vic cba song Coda Be, vinh Nha Trang.
Cac ket qua tinh toan fitdc the hien
qua phan bo khong gian cua cac yeu to
tai tong thoi Aiem, bien fAoi theo thdi
gian tren cac Aiiem co Adnh. Cac ket



gua tinh toan co so sanh va fianh gia
vOi cac ket qua fio fiac trong cac fidt
khao sat 6 khu vdc nay. Tinh toan
phan bo khang gian — thoi gian cac yeu
to dong chay, dao filong mdéc ndoc, fiong
thoi ket hdp cac so lieu cap nhat cho
phep fianh gia va doi bao chung.

I1. PHOONG PHAP NGHIEN cOU

1. C6 sb cua phdéng phap nghien
cOu

Mo hinh Addc thiet lap doda tren
viec giai so tro he phédng trinh Saint —
Venant [1]. He phddng trinh Saint —
Venant bao gom cac ph6éng trinh fiong
16c va phddng trinh lien tuc nho sau:

aiu ih_gu(u2+V2)1/2

+U—+V—-Qv=—
ot ox oy X c*(a, +h)
1)
2 2\1/2
Ny Y gy g Qv v
o ox oy  c*(a, +h)
2
iu(ao+h)+£v(ao+h)+@=0 (3)
OX oy ot

Cac ky hieu trong cac phodng
trinh tren la:

u, v - cac thanh phan van toc
dong chay trung binh theo fio sau theo
ph6édng kinh tuyen va vi tuyen.

ao - Ao sau trung binh ke t& mot
mat chuan nao fio xuong fiay bien.

h - moéc nddc trung binh ke to
mat chuan fio len mat bien.

g - gia toc trong trééng.

Q - tham so Coriolis.

¢ - hei so can Chezy.

t - thdi gian.

Noi vdi khu véc cda song va vung
nédc nong ven bd co mat thoang nho
thi co the bo qua thanh phan lien quan
fien gio trong he phodng trinh tren.
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Vung cba song ra bien lai vung nooc
ven bd rong va thoang, khong the bo
gua tac fiong cua gio AGOLC.

Mo hinh tinh toan can 3 loaii fiieu
kien bien gom:

- Bien cong la ranh gidi bd bien,
bd song, cu lao, bai nai v.v...

- Bien long phia bien la dao fiong
moc noéodc bien theo thuy trieu.

- Bien long phia song la dong
chay song.

Tai bien cong sd dung fileu Kien
khong tham, toc la U, = 0 (U, van toc
phap tuyen).

Tai cac bien long hédng bien, so
dung cac bo hang so fiieu hoa méc né6c
tinh theo thdéi gian. C6 s6 cua phdbng
phap tinh hang so fiieu hoa daing:
hi = Ho+ )" Hi Fi Cos [git+ @ i+(Vo+U)]]

(4)
trong fo:

Ho la mdc noébc trung binh tai
fiiem fio hoac tinh.

Hi, ¢ la cac gia trd hang so fiieu
hoa bien fio va pha.

g; la toc fio goc cac song thanh
phan thd i.

Fi, (VotU); lai cac tham so thien
van.

Tai cac bien long hdéng song tinh
theo cong thoc:

_Q
V=S (5)

trong fio Q la 16u 166ng nddc song, S la
mat cat 66t ngang song.

2. Phoébng phap tinh

Ne giai he phédng trinh Saint —
Venant cho vung tinh la khu véc coa
song Coa Be vinh Nha Trang, trong mo
hinh sbd dung cac s6 fio sai phan hou
han, khi giai fa s6 dung 166c Ao sai
phan hien. Mien tinh Ad6c rbi rac hoa
bang 166i o vuong va dung cac xap x&
sau:



ou

~ % [u(x.y,t+2) — u(x,y,t)j(At)™

ot

(6)
au <1 [ux+2,y,t) — u(x-2,y,H](Ax)*
ox 4

(7)
%’ ~ % [u(x,y+2,t) — u(x,y-2,p](Ay)™*

(8)

(A2 = ([u(xy.D)] + % [VO+Ly+L0)

+ v(x+1,y-1,t) + v(x-1,y+1,t) +v(x-1,y-
LOF}?= Auxy.t) 9)

Thay cac xap xz (6), (7), (8), (9)
vao (1), (2), rut ra fAddc cac phodng
trinh tinh u(x,y,t+2), v(x,y,t+2).

Ne tinh h, ta dbéa vao phodng
trinh lien tuc (3) va co xet fien bien foai
theo truc x nho sau:

0
ZAX[& (@oth)ulpeaytra) = @o(x+1y) [

ux +2,y,t+2)] - uxy,t+2)] + % {[h

(X+3,y, t+1) + h(x+Ly,t+1) u (x + 2, y, t
+ 2)] - [h(x+1,y,t+1) + h(x-1,y,t+1) u (X,
y, t+2} (10)

Todng to theo truc y ta co:

0
ZAY[E (@oth)V]x+1y,tv3) = Ao(X+1,y) [V(X

+1,y,+1,t-2)-v(x+1,y+1, t+2)] +
%{[h(x+l,y+2t+1) +hx+1,y,

t+1] vix + 1, y + 1, t + 2) [ h(x +
lyt+l)+h(x +1,y, -2, t+ 1] v(x + 1,
y, -2, t+2)} =SH, (11)

Thay cac xap x& (10), (11) vao
phoédng trinh lien tuc (3), se thu Adodc
phoédng trinh tinh h(x + 1, y, t+3).

Tom lai qua trinh tinh co the
phac hoa bang phédng phap giai nho
sau:
< BO6c 1: tai thoi fiiem ban fiau (t =
tp), can phai cho gia trd ban fiau u(x, v,
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to), V(X, Y, to). Tai thdi filem t, + At can
cho gia tro cua h(x, y, to+ At), hay h(x,
y, t+1).
< Booc 2: Tai thoi fdiem ty+2At
(hay t+2) can phai tinh u, v.
% Bodc 3: Tai thoi filem t;+3At
(hay t+3) can phai tinh h.

Qua trinh tinh toan u, v va h cé
fian xen nho vay. Gidi han ve boodc thoi
gian, phai thoa man fiieu Kien:

;j gH Max At < 1
V(AX)* +(ay)°

trong o Hpyax la fio sau cdc fai trong
mien tinh.

Nieu kien hoi tu va on fonh
nghiem tai moi thdi fdiem la cac
nghiem u, v, h 6 vong lap thd i va cac
nghiem & vong lap thd i—1 sai khac
nhau nho hén hoac bang mot so ¢ fiu
be (¢ = 10" cm khi fiieu kien gidi han
ve boddc thdi gian thoa man thi Aieu
kien nay de dang fiédc thoc hien).

(12)

3. Cac thong so, fieu kien bien va
fiieu kien ban fau

3.1. Cac thong so moi hinh

Cac he so va cac thong so cho
trédc cua mo hinh nho sau:
% Tham so Coriolis Q=2 » Sin ¢
trong fio o la toc fio goc quay cua trai
fiat (o = 0,000072921)
0} la v6 fiol trung binh cua mien tinh
(¢ = 12,20°
% No sau lay té ban fio vinh Nha
Trang, xuat ban nam 1950, ty le
1/30.000, co chgnh ly bo sung them
theo so lieu fio fiac fio sau cua lan khao
sat thang 4/2000.
<& AX=Ay=12.500cm, At=9s.

3.2. Nieu kien bien

R/

< -Tai bien long:
Noi véi h(xy,t), dd bao fio cao
moc nobdc fddc tien hanh theo cong



thoc c6 ban (4). Cac so lieu fio moc
néoc 6 tram Cau Na, so lieu dong chay
trong cac fid6t khao sat thang 4/2000,
thang 11/2000, fi6éc dung fe tim cac
thong so cua hang so fiieu hoa tai khu
voc nay.

Noi véi toc fio dong chay 6 cac
bien long, gia thiet rang toc fio dong
chay tai fiay phu thuoc tuyen tinh vai
toc Ao dong chay 6 cac Aiem lan can
bien nho sau:

- Theo b6dc khong gian 6 thdi
fiem t=n, tai bien

i=N, j= M

Uy =0OUg,; —4Ug,;+Uy ;)72

Vi = OV =4V, +U{ )12

- Theo bodc thdi gian 6 thoi fiem
t=n, tai bien

i=N, j= M

Uy =(BUL; —4UNT +U3)/2

Vilu = (5Vi,nr\;l _4Vi,nr\;2 +Uirjr:/|3)/2

3.3. Nieu kien ban fAau

Giai mo hinh bang so he phoédng
trinh Saint — Venant vung vinh Nha
Trang khu vic song Coa Be, fiieu kien

ban fAau cho la 6 théi filem t=t, gia

thiet gio khong tac fiong, bien 6 trang
thai hoan toan yen ténh.
u(x,y,t,)=0, v(X,y,t,)=0, h(x,y,t,)=0.

Qua trinh tinh toan fa lam cu the

nho sau:
Vung nghien cbu co toa fio
(109°12', 12°13), (109°12', 12°11),

(109°16', 12°11"), (109°16’, 12°13’), fiGdc
chia thanh maing 166i 65 * 56 o.

Khu voc cba song Coa Be co fita
hinh fiay va fita hinh fAiddng bd phoc
tap, A6dng bd 6 khu voc nay tong hop
ca bd bien, bd song, cu lao, bai noi.
Tren cb sb fo fac va tai lieu san co tali
khu véc nay ve fda hinh fay va fda
hinh A66ng bd chung toi xay déng mot
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chédng trinh tinh dong trieu va dong
tong hép tédng 6ng bang ngon ngd lap
trinh Visual Basic cho may PC val fi6oc
kiem nghiem ve fio on fionh tinh toan
trong thoi gian dai (10*s, phu thuoc bo
nhoé cua may tinh) va cac ket qua tinh
toan AGOc trinh bay dodi dang cac boc
tranh dong trieu (Hinh 1, 2, 3, 4), ma
ta trodbng van toc, gia tro cua toc Ao
dong chay cho khoang thoi gian khac
nhau, mien dong fi6dc réi rac hoa bang
cac vec t6 the hien fo 16n va hoédng
dong, cho phep mo phong bdc tranh
dong trieu trong khu véc céa song Coa
Be, vonh Nha Trang.

1. KET QUA
1. Cac ket qua

Ket qua tinh toan fAddc the hien
gua cac ban fio vec té6 (Hinh 1, 2, 3, 4)
va cac ban fio Adng fiong moc cua fio
cao moc nédc (Hinh 5, 6).

Khi trieu bat fau len (Hinh 1),
dong chay nho dodi 10 cm/s tao thanh
cac luong dong theo cac hédng khac
nhau, dong trong song chay ra l6n hén
dong do mdc trieu gay ra.

Khi trieu len manh: dong té phia
bac chay xuong, dong td phia fong,
phia nam chay vao, dong t& trong song
chay ra va anh hoédng cua cac fiao Hon
Mieu, Hon Tam, Hon Tre taio nen dong
chay 6 trong vung nay co cac luong
manh rat ro ret (Hinh 2). Trong khi fio
lai co vung co toc fio dong chay nho, 6
khu vodc cbéa song do co dong chay
manh t6 phia bac chay vao, dong chay
td phia nam chay t6i va dong trong
song fiol ra nen khu vdc nay co sé don
nen va dang nééc (Hinh 5), dong chay
0 vung nay la yeu. Khi trieu bat Aau
dong: dong chay cua toan khu véc la
yeu, toc fio dong song chay ra nho, luc
nay fio cao mdc nddc trong song va fio
cao mdc nodc trieu la ngang nhau (cac
fioéng Aong moc cua moc nobe trieu khi



trieu bat flau len va trieu bat fiau doing
phan bo rat thoa, khi ve fi6éng fong
maoc cua moc nddc se khong co khi cac
fiobng moc co gia tro khac nhau tren 5
cm).

Khi trieu xuong manh: dong chay
tao thanh cac luong chay manh len cac
hodng khac nhau, luong chay ra phia
bac, dong chay xuong phia nam va
dong chay ra phia fiong (Hinh 4), luc
nay mdc nébc ha thap (Hinh 6). Td cac
tinh toan cho thay rang dong chay 0
khu voc nay la rat phtéc tap do anh
hoédng rat nhieu cua fidéng bod, cac fiao
va fita hinh fay gay ra.

2. Kiem chodng

Nét khao sat vao mua kho thang
4/2000 fio dong chay tai tram lien tuc 0
gan mat cat ngan nhat gida khu Hon
Ong va Hon Mieu, fiem fio co fio sau
6,5 m va fio tai 2 tang (tang 1m va
tang 5m), fio mot ngay fiem bang may
DNC — 2M cua Anh [3], qua tinh toan
cho thay, dong co tan suat trong
khoang nho hén 14 cm/s va 16n hoén 2
cm/s chiem 83,32%, toc fio cdc tieu la 2
cm/s, toc no cdc fai la 20 cm/s, toc Aol
trung binh la 8,4 cm/s, hédbng SW
chiem tdi 64,58% va hoéng NE chiem
0% 6 tang 1 met. O tang 5 met, toc fio
dong co tan suat xuat hien trong
khoang nho hén 14 cm/s va 16n hén 2
cm/s chiem tuyet Aai fa so 98,95%. Toc
fio cdc tieu las 3 cm/s, toc fio coc Aai la
14 cm/s, toc fio trung binh la 7,4 cm/s,
hédng SW chiem tdi 70,83%, hédbng S
chiem 26,04% va hédng N, E, SE, W
chiem 0%, nhd vay dong chu yeu la
chay theo hodng SW (hédng dong
song).

Khu voc nay co bien ran, bien
long, fita hinh fAay het sdc phoc tap,
khu vdc co dien tich rat la nho, co
chieu theo truc X (h6dng vuong goc voi
fA6dng bo) rong khoang 0,05°, chieu

Al A
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bd) rong khoang 0,04°. Vi vay khi bien
long hééng bien co cung mot gia tro va
cung pha nhé vay khi nééc chay vao
thi se co khu véc nao fio se co giao
thoa gida 2 luong ndbc, ket qua tinh
toan cung chz ra A6oc fieu fio, nhin vao
cac hinh (Hinh 2), ta thay ngay khu
véc gida Hon Mieu va Hon Tam la ro
net nhat.

IV. KET LUAN

To cac ket qua tinh toan khi ap
dung mo hinh hoa hoan l6éu trieu, ket
gua s6 dung mo hinh Saint — Venant
hai chieu cho vung nghien cbéu ta co
nhong nhan Ainh nho sau:

1. Mo hinh nay ap dung co ket
gua cho khu vdéc co fita hinh phoc tap
nho 6 khu voc nay.

2. Thoc te la khi co hai hoac
nhieu dong nddéc cung chay vao mot
khu voc nao fio thi se co hien t6dng
giao thoa cua cac dong noédc va co so
daing n6ééc 6 khu vdc, ket qua tinh toan
fia. chz ra (Hinh 2) khi trieu len manh
thi 6 khu vdc gida Hon Tam va Hon
Mieu va khu véc cda song Coa Be co s6
giao thoa va dang mdc nébéc 6 fiay rat
ro ret.

3. Cac ket qua tinh toan va cac
ban fio vec t6 dong trieu co xu the la
phu hép véi thoc te.
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The contour of tidal level after 15 h 00’ computing
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