DONG CHAY GIO VUNG DUYEN HAI THANH PHO HO CHI MINH

CN. Nguyén Vin Minh
Phan vi€n KTTV va M6i trudng Phia Nam

ai bdo nay trinh bay viéc tinh todn dong chdy ven b & viing duyén héi Tp. HCM dya
trén phuong phap phdn tit hitu han. Mién tinh todn dugc chia thanh 1329 phdn it tam
& gidc khong déu dé phir hop voi ving tinh todn. Vdi s6 ligu gid trung binh thdng tiv

nhiéu vé tinh lam ddu vao ciia mé hinh, két qud tinh todn cho thdy phitong phdp phdn tit hitu han
10 ra rdt hitu higu mé phdng cdc bién thién dong chdy.

. 1. Mé dau

Thanh ph6é HS Chi Minh (Tp.HCM) va
Viing Tau la mot tlong nhu'ng thanh pho trong
diém clia Viét Nam vé t6c dd phat trién kinh
t€. Mot trong nhu’ng tdc dong tich cyc gép
phan phat trién nén kinh t& Tp. HCM va Viing
Téu 12 hé thong giao thong dudng thiy. Ngay
cang nhi€u tau bé c6 trong tdi 16n chd hang
héa tir khip ndi trén thé gidi ra vao khu vuc
bi€n Tp. HCM va Viing Tau. Chinh vi v4y,
viéc nghi€n cttu dong chdy viing ven bién Tp.
HCM va Viing Tau bang phuong phap phén ti
hifu han 1 rat quan trong.

Phwong phdp phan t hitu han véi tinh mém
déo trong cdch xay dung mang 1u6i dugc sit
dung vao céc bai todn thiiy dong Iuc hoc bién
khodng 20 nim nay tai khu vyc Bic My.

Nhitng khé khin khi thiét 1ap thuit todn cho
phuong phdp nay din dén dugc cai thién do sy
phdt tri€n manh mé& cda k§ thuit mdy tinh.
Dudi déy tdc gid trinh bay k&t qud 4dp dung
phuong phdp phan tit hitu han d€ tinh todn
dong chdy gié (tir v& tinh) trung binh viing
duyén hdi Tp. HCM vao cdc thdng 1, 7.

2. M6 hinh tinh todn

Thuc hi€n bai todn mé hinh héa bing cich
st dung céc phu’dn0 trinh thiy dong lvc hoc
trong bién gém cdc phuong trinh bdo toan
dong lugng va phuong trinh lién tuc dé€ tinh
todn dong chdy do gié Vung duyén hai Tp.
HCM bing phuong phap phan t hita han.

Phuong trinh bdo toan dong lugng va
phuong trinh lién tuc v6i phép x4p xi Boussi-
nesq c6 dang nhu sau: -
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Ngudi phdn bién: PGS.TS. Lé Bic Huynh
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Trong do: -

u, v — Céc thanh phin nim ngang cda vin
t6c duge trung binh héa theo phuong thing
dang.

g

u =m J-uo (2)dz 4
1 ¢

v =m_£vo (Z)dZ 5

up(z) va vp(z) 1a cdc thanh phan van t6c
dong chay trung binh theo do6 sau.

€ - dao déng muc nudc.

f=2Ckin @ V&i =7,2912.10*rad/s — vin
t6c géc quay cla trdi dat vag - vido dia ly.

g =9,8m/s2 — gia td¢ trong trudng.
(H+& ) — d6 sau toan phan clia bién.
Ty, T, — Ung sudt ti€p tuyén gié trén mit
bién.
b b LA ~ Py ~ . . . re
7.,T, — Ung sud'tti€p tuyén gid tai ddy
mit bién.
Ay Z hé s8 nhdt r8i ngang.
Diéu kién ban ddu dugc xu#t phat i diéu
kién khong nhidu dong cda mat bién:
u(x,y,t =0) =0; v(x,y,t =0) = 0;
C(xyt=0)=0
Piéu kién bién:
Trén bién rin, diéu kién bién trugt duge 4p
dung
V.i| =0
Trén bién 1éng, 4p dung di€u kién bién
phat xa Orlanski '
0D o0d.
92 16,2 <0
ot on

Trong d6 ¢, 12 vén toc pha lién quan dén

dai lugng®. Néu vin t6c pha hudng ra khoi
mién tinh todn thi:

~ Nghién ctiu & Trao d§

__ 20 [o0

P ot/ on
Trong tinh todn, di€u kién bién phat xa
duge d4p dung cho thinh phan vén t6c phdp
tuyén V, vdi bién 1dng.
3. Thuit toan
a. So do mang ludi

Véi phuong phdp Delaunay, mang ludi tinh
bao phid ving duyén hdi Tp. HCM vdi cdc
phin tif tam gidc ¢é géc dinh khong nhd hon
299,

Mang lugi gdm 760 diém niit, 2090 canh
(canh ngdn nht 255m, canh dai nhit 7279m)
va 1329 phén ti¥ tam gidc. Dién tich phin t&
nhd nhat 45.992m?2, 16n nhat 17.219km?, dién
tich trung binh cdc phén t 12 0.488km? (hinh
1. :

HINA % MANG WG TG TOAN LONG CHAY

Hinh 1. Mang ludi tinh todn dong chdy
b. Xit ly 50 liéu gié

S6 liéu gi6é trung binh dugc tdi xudng ti
trang Web: ftp://eclipse.ncdc.noaa.gov. bay la
hé théng gié bé mit bién (& d6 cao 10 m so
vdi mit bién) dudc k&t hgp tir nhiu vé tinh
v6i nhau (Quikscat, SSMiS, TMI va AMSR —
E) d€ cho ra s6 liéu gi6 trén toan ciu vdi do
phén gidi 0.25 va thoi gian thu dudc 1a 6 gid
1 14n (00 GMT, 06 GMT, 12 GMT, 18 GMT).
Ngoai ra, trang web nay con cung cdp s6 lidu
gié ngay, s0 liéu gi6 trung binh thing.
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K&t qué s0 liéu gi6 trung binh théng 1 c6
huéng SE, d6 16n tir 6,9 — 7,5 m/s, thdng 7 ¢6
hudng: NW, d6 16n tit 7,3 — 7,7m/s va s6 liéu
gi6 tif v& tinh dugc ndi suy tai cdc di€m nuit
1w6i clia mién tinh todn (hinh 2, hinh 3):

Hinh 3. Truong gié néi suy thdang 7

c. Ap dung phuiong phdp phédn tit hitu han vao
méd hinh hai chiéu

Cédc thanh phan dong chdy trung binh u, v,
dao dng muc nudc &, cdc thanh phin tng suit
ti€p tuyén gi6 7., 7, dugc xap xI quanh diém
nit i, j, m ¢ng véi mdi phin td:

i=u; @ +u;(Di+um(Dm
v=v; ®; +Vi®i+vmcpm

E=G D+ § D+ 6p P

T, ™ Txi q)i + Tx q)j =+ Txm CDm

T = Ty O+ 1y Dy 1y Dy
Trong d6, ham c6 dang nhu sau:
_ a;+bx+cy
. 2A

Viia;i= Xn¥;— Xi¥m s b = Ym — Vs =X
- Xy, va la dién tich tam giéc.

Sau khi khai trién cdc phuong trinh (1), (2)
va (3) biing phuong phdp phén tf hitu han, ta
dugc hé phuong trinh dic trung cho mbi phin
tf ¢6 dang nhu sau:
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Hé phuong trinh trén dudc dp dung cho
ting phén t tam gidc. Khi tinh todn cho mot
mién 16n, ¢6 nhidu phén ti¥ tam gidc thi cAn c6
si lién k&t cdc phén tit 1ai d€ tao thanh ma trin
toan cuc:

[7] {%f—} s {?a_f} o}
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Trong dé, [P] 1a ma trAn NxN, cdc ma trin
{Qu), {Qy) va {Q¢ } 1a cdc ma trdn cot Nx1,
vdi N 12 s8 diém miit ludi.
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ti€n theo thoi gian.
4. K&t qua tinh todn

K&t qua dong chdy gi6 trung binh thdng 1
(16n nhét 14.9 cm/s) c6 mot s& dic diém nhu
xuat hién hai xody: mot xody thudn gin phia
cti lao Phti Lgi, 1 xody nghich phia cii lao Tau.
Gifra xody thuin va xody nghich c¢6 dong chdy
tir ngoai ca di vao vinh. Hai dong chay tir bén
trong vinh chdy ra doc theo mili Viing Tau va
Miii Can Gi& (hinh 5). -

Hinh 5. Dong chdy gio trung binh thdng 1

Dong chay gié trung binh thdng 7 thi khic
nhiéu so vdi thing 1. C6 2 xody thuin, mdt &
gin cli lao Tau va mot & gitta vinh. MOt X0dy
nghich & gin cti lao Phii Lgi phia mili Can Gid,
dong chdy tlr ngoai vao vinh, trong khi d6 phia
Miii Viing Tau thi dong chdy tif trong vinh ra
(hinh 6)

Hinh 6. Dong chdy gié trung binh thdng 7

5. K&t ludn

Ung dung thanh cdng phuong phip phin t&
hitu han d€ tinh to4dn dong chdy gié trung binh
viing duyén hdi Tp. HCM tir cdc phudng trinh
bdo toan dong lugng va phuong trinh lién tuc
trong bién.

Viéc chia ludi tam gidc cé kich thudc bat
ky trén mot mién tinh todn thé hién dudc tinh
da dang ctia phuong phdp. Pidc biétphuong
phdp chia 1u6i nay gidp gidi quyét hiéu qua
ddi v6i nhitng ving tinh todn ¢é ddo hay ci
lao & gifta mién tinh todn. -

Theo két qué tinh todn, toc dd dong chdy
gi6 trung binh thdng 1 va thdng 7 ving duyén
hdi Tp. HCM tuong ddi thdp, it chiu dnh
hudng cia gid.
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