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NGHIEN CUU CHE PQ DONG CHAY TAI VINH PHAN THIET BANG
MO HINH BA CHIEU PHI TUYEN VOI PHUONG PHAP PHAN TU HUU HAN

BUI HONG LONG, TRAN VAN CHUNG
Vién Hai dwong hoc Nha Trang

Toém tdr: Két qua nghién Ciru cac dang dong chay khdac nhau (dong du, dong triéu,
dong chay do gié va dong tong hop) bang mé hinh ba chiéu phi tuyén véi phwong phdp
phan tir hitu han cho ving bién Phan Thiét da cho thdy kha ndng irng dung Cia phirong
phap nay vao md hinh héa ché dg dong chay tai cdc ving nghién cizu ¢6 dia hinh phite tap,
bién mo réng.

Dé déanh gid kha ndng ung dung va kiém chirng md hinh, ching toi 4a tinh riéng dong
chay do anh huong cua trieu dudi tac dong ciia 5 song triéu Chlnh Mz, Sy, Ky, Oy, Ny. Cac
hang sé diéu hoa cia cdc song triéu ndy sé duoc so sdanh Voi s6 liéu phan tich tor tram do
Muec nuede Phan Thiét. Theo két quda so sanh thi sai so tuyét doi: vé bién dg cao nhdt 1a
3,1cm (doi vé6i séng M), thdap nhat Ocm (chinh X&c doi vdi S,); vé pha cao nhdt 13,9° (doi
Véi séng K1) va thap nhat 3,8°(doi voi song Sy).

Vé dong chay tang mat, trong truong gié mia Péng Bdc, toc dé dong ngang do gi6
|6n nhdt 1a 85,3cm/s, huéng 185,7° xung quanh vi #ri ¢6 toa d‘é (108,0554°E; 10,7014°N);
nhung véi dong chdy tong hop 1a 60,6¢cm/s, hudng 209, 6% tai vi tri (108,0820°E;
10,7015°N). Trong khi d6 véi trieong gié mua Tay Nam, téc do dong ngang dat cuc dat
53cm/s, huwéng 10,3%; tai vi tri (108,1086°E; 10 7015°N) Theo tinh toan phan bé dong
chay tong hop téc dp dong ngang dat cuc 1a 36,6cm/s, huong 23,8°% tai vi tri
(108,0355°E;10,7054°N).

Tir nhitng két qua nghién cieu &p dung mé hinh ba chiéu phi tuyén véi phwong phdp
phan tir hitu han vdao danh gid ché dg dong chay tai vinh Phan Thiét, da goi mé mét khd
nang nghién ciru chi tiét cac phdan bo dong chay tai khu viee Véi hy vong ¢6 thé tim ra cac
Vi tri ¢6 phdn bé dong chay twong doi déic biét nham muc dich cung cdp cdc thong tin tin
cdy cho viéc hoach dinh va phat trién kinh té - x4 héi bién tai dia phicong mét cdach hop 1y.

I. TAI LIEU VA PHUONG PHAP

Dua vao cac th§ng tin dugc cap r}hét tir cac chuyén khao sat lién quan dén vlng bién
Binh Thuén nhu cau tric nhiét - muoi, trudng gio, truong dong chay va cac thong tin tu
ban d6 vien thim, nham cung cp co s¢ dit liu day du cho tien hanh mo hinh héa qua
trinh thity dong luc hoc. Cu thé, c&c cap nhat chinh [4, 5]:

Ban d6 do sdu duoc cap nhat tir du an Nudc tréi Nam Trung bd (hop tac Viét-Duc).
Théng tin s6 liéu d6 sau va bién dia hinh tir trang web:
http://www.ngdc.noaa.gov/mgg/global/global.html
Sé li¢u gi6: dugce thu thép tir trang web: ftp://ftp.ssmi.com/gscat/bmaps_v03, véi phan
tich thong ké cac truong gié dé tim vén toc va huéng gio trung binh theo mua va theo
thang giai doan 1996-2008. Viéc ndi suy so liéu gio theo phan bd ludi (ludi tam giac trong



phuong phap phan tir hitu han) duoc thyc hién bang phan mém MatlabR2009a.
S liéu nhiét - mudi: Chung toi d tap trung phan tich dir liéu tai cac ngudn so lidu sau:
Nguon co s dit lidu ciia Vién Hai dwong hoc Nha Trang (VODC)

Tu PHC 3.0 thu thap tir trang web:
http://psc.apl.washington.edu/POLES/PHC2/Climatology.html

http://pacificinfo.ru/ (co s¢ dir liéu cua Nga)
Ngudn s6 liéu tir cac chuyén khao sat hop tac Viét-Dirc (2003-2006).

Cac 16p sb lidu nhiét - mudi dugc st dung trong mé hinh cac nguon co sé dir liéu
néu trén duogc phan theo céac tang sau: tang mat, 10m, 20m, 30m.

Sir dung sb lidu gi6 tai khu vue Pha Quy - Binh Thuan (104°28°E; 19°16°N)

Pé danh gia tinh chat dia phuong cua cdc truong gio, ching toi s dung s6 licu gio tai
tram khi twgng Phi Quy (1987-2007), tan suat do so6 liéu la 6 tieng mot lan: 1, 7, 13, 19
gio (hinh 1).
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Hinh 1. Hoa gi6 tai khu vuc Phii Quy - Binh Thuan
Tir két qua phén tich hoa gi6 tai Phu Quy, ching toi c6 nhitng nhan xét sau:

Véi mia gié Pong Bac (NE), tai dia phuong c6 hai huéng gié chinh 13 hudng Pong
Béc chiém tan suit 34,83%, day 1a hudng xuat hién nhiéu nhat khu vuc nghién ctru, thoi
gian hudng Pong Bic (NE) kéo dai co thé dat 137 ngay va huéng thir hai 13 Bic Dong
Béc (NNE) véi tan suat xuét hién khoang 14% va thoi gian duy tri cuc dai 1a 49 ngay.

Véi mua gié Tay Nam (SW), ¢6 3 huéng gio dai dién. Huéng Tay (W) Véi tan suit
Xuat hién 15,96%, thoi gian duy tri cuc dai 1a 23 ngdy; hudéng Tay Tay Nam (WSW) voi
tan suat xuat hién 10,09%, thoi gian duy tri dai nhat 1a 14 ngay; huéng Tay Nam (SW) véi
tan suit xut hién khoang 11,19%, c6 thoi gian duy tri cao nhat dat 57 ngay (duy tri lau
nhét trong truong gié mia Tay Nam).



II. CO SO MO HINH THUY PONG LUC HQC

1. Céc phwong trinh trong md hinh va phwong phap so tri
Cac phlmng trinh thily dong luc hoc ba chiéu (3-D) V6i cac thira nhan xdp xi
Boussinesq va ap suat thuy tinh. Nhiét 4o va d6 min tham gia vao qué trinh van chuyén,
mat do nudc bién duoc xac dinh tur phuong trinh trang thai. Sy tiéu tan ¢ quy mo ludi nho
duoc thé hién dudi dang d6 nhét roi (do khuéch tan).
Cac phuong trinh chu dao
C6 6 bién chinh trong md hinh 3-D, chiing duoc thé hién trong cac phuong trinh sau:

Hai thanh phdn nam ngang (x, y) ciia cdc phwong trinh déng lwong:

dv oV g % = O/
E+fxv—gVXy§—§( E)Z—ID—O.!.VXY’DdZ'FFm'F;(VO_—V) (1)
Phurong trinh bdo toan nhiét va muéi:

dT o oT o

— ——|N, — |=F +=(T_-T 2
o az[ haz] T+p(g ) (2)
dS o 0S o

———I N,— |=F.+—(S_-S 3
o az( hazJ s p(a ) (3)

Cdc phuwong trinh déi véi déng ndng dong réi va dé dai pha trén:
2 2 2 2 3
o2 Nqai =2 N, (@] +(@] +1Nha—p 221+ %(q2 -q*)@
dt oz oz oz oz Do oz Bl| p
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Trong d6: E; va By 1a cac hang s6 thuc nghiém theo [11],
W la mot ham sat tuong chan theo [6].

Céc diéu kién bién
Ching t6i giai bai toan nay trén co sé cac diéu kién bién theo phuong nim ngang
duogc bdo toan. Theo phuong thang ding: doi véi van toc nam ngang, ng suat truot khi
ov
0z |,_,

—

quyénduoc xac dinh tai bé mat : N, =HY =171, (6)

Vi fw = Cds:oa (7)

Trong d6: W : Véc to van téc gi6é 10m trén mit bién.
pa: Mat d6 khong khi (pa= 1,25 kg.m*)



Chlng toi sir dung hé sd can phi :cuyén (dua trén cbng thac Large va Pond (1981) [9]
dugc hiéu chinh d6i vdi toc do gid thap theo Trenberth va cong su (1990) [21]):

0,00218 cho: [V| <1(m/s)

(0,62 + 1’?6) x107° cho: 1(m/s) < V| < 3(m/s)

Cqs = v ®
0,00114 cho: 3(m/s) <|V| <10(m/s)

(0,49 +0,065V|) x10~° cho : [V > 10(m/s)

Tai day ching ta sir dung diéu kién truot bac hai thong thuong quan hé tng suit truot
t6i van toc day V, qua hé s6 can mg suat ddy bac hai khong thir nguyén, Cq
o
No—|  =Cy[V[V, =kv, 9
" 82 z=-h

trong d6: k - hé sb (mg suat day tuyén tinh.

Pua vao nhiét 46 khong khi duoc xac dinh tai bé mat nhu “kiéu I1I” hodc diéu kién
btrc xa v6i tde do lam ndng o va nhiét do can bang To:

oT
No—| =-o-T,) (10)
0Z|,.
Tai day, thong lwong nhiét dugc gia st 1a khong dang ké
T
N, a =0 (11)
oz|,_,

Tuong tu, cac diéu kién khong thong luong dugc ap dat trén S tai bé mat va day. DPéi
Véi qz, cac diéu kién Dirichlet 1a doi hoi tai day:
q’ =B?"%u? (12)

oV

v6i van tde ma sat u? = N "oy xac dinh theo cac diéu kién bién van tdc. Phi hop véi
z

diéu kién truot tai ddy, bién dugc tinh todn z, =—h Ia vi tri trong pham vi 16p tng suat
khong doi tai mot d cao &, =1m trén nén ddy thuc té. Do dai pha tron dugc tinh toan tai
day duogc dat cho phi hop voi quy luat cia tudng chan:

| = kg, (13)
trong d6 k=0,4 la hing s6 Von Karman. Tai bé mit ty do, cac diéu kién khong thong
lugng (Neuman) dugc ing dung t&i ca hai q2 va qzl. Ham gia dinh sat twong chan W duoc
lay tu [6] va dugc két hop chat ché tinh bat doi xirng gitta bé mat va day “cac tuong

- ) T T
chén®; W =1+ E{K(z—zb +§b)} +E{K(C—Z+§s)} (14)

v6i | cach tiép can dong nhit & khoang cach d thi mot trong hai tudng chan duogc loai
xd



bo. Ca hai &, va & dugc dit bang 1. Sau cung, diéu kién dong hoc duge ap dat trén van
téc thang dimg w tai bé mat:

W=%+\7~ny(;—(P—E) (15)
va tai day:
w=-v-V, h (16)

Ca hai duogc ap dat nhu cac diéu kién Dirichlet trén dao ham - z theo [10].
Cac ky hiéu sir dung trong cac phuong trinh trén:

\7(X, Y, Z,t) - van tdc dOng, Vi cac thanh phan trong toa do Dé-cac (u,v,w); \7(X, y,t) -
trung binh thing dung cta V; £(x, y,t) - d6 cao bé mit tw do; h(x, y) - 36 siu bién (chinh
xac hon, d sdu cta vi tri theo 16p tng suit ddy khong d6i ma tai didu kién bién dugc tng
dung, dién hinh khoang 1m trén nén day); H(x,y,t) - tong do sau, H=h+( ; p(X, Y, Z,t) -
mat do nudc bién, p,la gid tri trung binh; T(x,y,z,t) - nhiét do nudc bién; S(x,y,z,t) - do
man nudc bién; q°(x,y,z,t)/2 - dong nang dong rdi; I(x,y,z,t) - do dai pha tron dong rbi;
N (X, y,2,t) - o nhét rdi thing dimg; N, (x,y,z,t) - do khuéch tan rdi thang ding doi
v6i nhiét o va do man; N,(X,y,z,t) - do khuéch tan rdi thing ding dbi véi ¢* va ¢l ;
Ifm, F.,F, - 1a cic trao d6i nam ngang khong binh hru ciia dong ning, nhiét d6 va do man;
g - gia téc trong truong; f 1a véc to Coriolis, c6 hudng theo phuong thang dimg véi do

I6n f; V - toan tir gradient, V, la phan ndm ngang cia no, di - dao ham toan phan theo
t

thoi gian, cho chuyén dong ba chiéu cta chét 1ong, % = % +V -V (XY) - cac toa do Dé-
cac nam ngang, chiéu x duong vé phia Pong, chiéu y duong vé phia Bic; z - toa do theo
phuong thang dting, ¢ chiéu duong huéng 1én; —h <z < ¢ ;t - thoi gian; 7, (X, y,t) - ing
SUit gi6 tai bé mit tu do; v, (X, Y, Z,t) - van tdc dong chay nam ngang tai day cta cot nudc;
Cq - hé s6 can day.
Ky hiéu nguon:

(X, Y,z,t)- ngudn khdi lugng phan bd (khdi lugng / thoi gian / thé tich don vi); % -

ngudn theo thé tich (thé tich/thoi gian/thé tich don vi); V., T.,S,,q2,q°l_- 1a tinh chat ctia
nguodn luu chit; P 14 lugng mua tai bé mat tu do: thé tich/ thoi gian/ dién tich don vi; E 1a
lugng bay hoi tai bé mat ty do: thé tich/thoi gian/dién tich don vi.
2. Phuong phap loc tinh dong du do triéu

Trong thuy dong luc hoc ven bién, dong du thudng duoc xac dinh 1a dong chay trung
binh thu dugc tir trung binh trong mot khoang thoi gian 16n hon nhiéu so véi chu ky cta
cac thanh phén song nhat tricu va ban nhat tricu chinh [17]. Cac thong tin vé hudéng va gia
tri cia dong du duoc quan tdm trong cac nghién ctu vé thuy san, chat lwong nude, van



chuyén tram tich va sinh thai bién. Pay 1a Iy do chinh vi sao dong du da ludn dugc coi la
d6i twong quan tdm 16n véi nghién ciu thyc nghiém [18, 22] va nghién ciru s6 tri [15].
Hiéu biét vé dong du ciing rit quan trong cho viéc ude tinh phan ky ctia thong luong triéu
va tiéu tan ning lugng do tridu.

Cac bién phu thudc (muc nude bién va van tée dong) duoc khai trién dudi dang mot
nira trung binh cong cta cac thanh phan tuin hoan cua cac tan s6 dugc biét tir Iy thuyét
thay triéu [23]:

Cxy)=C, )+ icm(x, y)exp(io,t)

uz(x,y,t) U, (X, y)+—2u (x,y)exp(iom,t)
2w (17)

VY=V (09 + 5 S, (6 Y)explion)

Trong d6: ¢, 1a dao dong muc nude tai cac 16p do sau, (uz, V,) 12 van tbc dong trung binh
tai cac 16p do siu, mn la tan s6 goc, t 1a thoi gian, n 1a chi s6 cho cac thanh phan triéu, chi
s6 dudi “o“ quy dinh thanh phan du, va cac bién do va tan s6 diéu hoa thoa man:

(O_n :_wn;g_nz:C*nz;u_nz :u*nz;v_nz :V*nz (18)
V6i “*” bidu thi mot lién hop phirc

I11. KET QUA NGHIEN CUU
1. Khu vuc nghién cau

Dé nghién cau chi tiét ché do dong chay cho vinh Phan Thiét, chung t6i da thiét lap
mang lu6i tinh voi kinh d6 tir 107,997 dén 108,346°E, vi ¢ tir 10,698°N dén 10,963°N
(hinh 2). Mang ludi tam giac duoc thiét lap véi goc cuc tiéu 1a 300, dién tich cuc dai
514.776m?, trung binh 69.496m?, cyc tiéu 18.450m” Trong d6, dién tich mit thoang cho
tinh toan 1a 833,8km?, twong tmg véi 6.128 diém nat nim ngang va 11.998 ludi tam giac
(hinh 3). Bai toan duoc giai theo 15 ting do sdu: ting mat, lm, 2m, 3m, 4m, 5m, 6m, 7m,
8m, 9m, 10m, 15m, 20m, 25m, 30m. Tang d¢ sau duoc ching t6i chon thé hién trong bao
C40 Nay CAC tang nhu sau: ting mat, tang 5m, tang 10m.

2. Két qua tinh cu trac dong triéu dw (residual tidal current)

Xét anh hudng cua triéu (cac anh hudng cia yéu td phi tuyén) 18n ché d6 dong chay
cta vung bién Phan Thiét dugc tinh cho 5 song triéu chinh 1a My, S,, Np, Ky, Os.

Khi phan tich cac anh huong cua triéu du do tac dong phi tuyén cua cac song tridu
riéng ré thuong khéng 16n dudi S5em/s [5]. Tuy nhién anh hudéng dong du do tac déng tong
hop ctia cac song nay lén khu vuc nghién Clru ¢6 thé dat 18,5m/s, huéng 182,1° tai vi tri
(108,3091%E; 10,91071°N), H = 15,5m Vi toc do dong tir Dong sang Tay la kha nho, chi
dat 0,7cm/s, toc do dong tur Bic t6i Nam dat 18,5cm/s. Theo két qua tinh, dong chay tur
Tay sang Dong manh nhit 1 6,3cm/s, tai vi tri (108,0344°E; 10 73590N) trong khi téc do
dong tir Pong sang Tay dat cuc dai 1a 9,1cm/s vi tri co van tdc dong du dat 9,2cns,



huéng 275,9° (108,2814°E; 10,8863°N), H = 16,3m. Téc d6 dong tir Nam t&i Bic dat cuc
dai 1 7,9cm/s tai vi tri ma dong du dat 8,6cm/s, hudng 336,4° (108,0341°E; 10,7100°N,
H=15,1m) va tc do dong cuc dai tir Bac toi Nam dat 18,5cm/s tai vi tri ¢6 van toc dong
du dat 18,5cmv/s, huéng 182,1° (108,3091°E; 10,91071°N), H = 15,5m (hinh 3).
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Hinh 2. So' d6 do sau (m tinh theo mirc
trieu trung binh) ving nghién ctu

Hinh 3. So 46 mang lu6i tam giac

ding dé tinh toan dong chay cho ving bién

Phan Thiét

Trong két qua nghién ctru trinh bay trong hinh 2, hinh 3, ching toi nhan thiy c6 xuét
hién hai xo4y nghich (ciing chiéu kim ddng hd) tai vi tri (108,0565°E, 10,7214°N) gin miii
Ké Ga va mot xody nhé hon tai vi tri (108,2806°E, 10,9011°N) gan Miii Né. Van d& xuit
hién dong xody nay c6 thé do anh hudng tinh phi tuyén cta su thay doi dia hinh ven bo,
tuy nhién van dé ndy can phai nghién ciru chi tiét dé co cau tra 1oi hop 1y.
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Hinh 4. Phan bé triéu du trung binh theo d6 sau do anh hudng cia triéu tong hop



Bang 1: So sanh két qua tinh véi s6 lidu do dac tai tram do thay triéu Phan Thiét

Kinh a3 | Vidd | Song Bién do (cm)- | Pha GMT (d(})- |
CE) N) tridgu | Thuc MG SaIAS(A) tAl‘l Thyc MG SaIAS(A) tAl‘l
do hinh | tuyét doi do hinh tuyét doi

M, 36,4 33,3 3,1 143,9 150,1 6,2

Sz 15,8 15,8 0 188,0 | 184,2 3,8

107,98 | 10,70 K1 45,3 44.9 0,4 182,3 | 196,2 13,9

O]} 37,7 | 353 2.4 146,6 | 1555 8,9

N> 5,6 8,3 2.7 148,1 | 139,0 9,1

3. Tac dong ciia trudng gio mua Ién ché dd dong chay tai vinh Phan Thiét
a. Doi véi trwong gié mia Pong Bic

Tai tdng mat:

Theo tinh toan thong ké trung binh, trong toan bd viing nghién ciru, toc do gid cuc dai
c6 thé dat 10,4m/s, hudng 228,2° (tai vi tri 108,3427°E; 10,7019°N), trung binh 10,8m/s va
cuc tiéu 9,1m/s, hudng 233,8%(tai vi tri 108,0721°E; 10,8847°N). Theo tinh toan phan b
dong chay tai ting mat, téc do dong ngang dat cuc dat 85,3cmy/s, hudng 185,7% tai vi tri
(108,0554°E; 10,7014°N); d6 sau 2,5m; dd nhét réi ndm ngang Ay = 23,594m?/s, nhiét do
T = 24,51°C, d6 man S = 33,56%g0. Trong khi d6, dong chay téng hop do anh hudng cua
dong gi6 va tridu du co thé dat: tdc do dong ngang dat cuc dat 60,6¢cm/s, hudng 209,6°; tai
vi tri (108,0820°E; 10,7015°N); d6 sau 27,1m. R& rang, khi phan tich dong tong hop, cac
anh huong cua tinh phi tuyén do tac dong cua cac tridu (triéu du) 1a dang ké dén su suy
giam toc do va hudng dong do chi chiu tac dong cua gié mda thuan tay chi tiét trén hinh
5a, 5b.
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Tai tang 10m:

Téc do dong ngang tai ting 10m dat cuc dai 40,4cny/s, hudng 193,1°%; vj tri dat cuc dai
(108,0811°E; 10,70595°N); H = 10,7m; Ay = 3,18m?/s; T = 24,49°C; S = 33,58%0; Vén

toc thang dimg W = -0,351cm/s. Trong khi, dong tong hop tai tﬁng 1
ngang tai tang 10m dat cuc dai 49,614cm/s, huong 197,107,

Om, c6 toc do dong
vi tri dat cuc dai

(108,0767°E; 10,7014°N); H = 25,2m; van téc thing dung W = -0,513cm/s.
Xét trén phuong dién cuc dai dong thang dimg:
Téc do dong huéng 1én cao nhét c6 thé dat W = +0,459cm/s, tai vi tri (108,1115%;
10,7044°N), d¢ sau 10,1m; d6 nhét réi ndm ngang An = 2,185m?/s; nhiét do nudc bién T =
24,51°C; d6 man S = 33,58%0; véc to van toc dong theo phuong ngang (V = 29,8cms,

huéng 190,6%). Trong khi, tai dong chay tén%

thé dat W = + 0,493cm/s, tai vi tri (108,1379

hop, c6 tdc do dong hudng 18n cao nhat co
E; 10,70150N), do sau 16,3m; véc to van toc

dong theo phuong ngang (V = 38,4cm/s, huéng 212,0°)

Téc @6 dong hudng xudng cao nhit co thé dat W = -0,985cm/s, tai vi tri
(108,1418°E; 10,7038°N), d¢ sau 25,1m; d6 nh6t rdi nim ngang Ay = 0,285m?/s; nhiét do
nude bién T = 24,53°C; d6 min S = 33,58%00; véc to véan téc dong theo phuong ngang (V
= 37,1cnv/s; hudng =193,3%. Trong khi, v6i dong chay téng hop thi toe do dong hudng
xudng cao nhét co thé dat W = -1,04cm/s, tai vi tri (108,1485°E; 10,7015°N), do sau 32m;

véc to van toc dong theo phuong ngang (V =

6a, 6bh.
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Theo tinh toan thong ké trung binh, trong toan bd viing nghién ciru, toc do gio cuc dai
co thé dat 7,9m/s, huéng 64,1° (tai vi tri 108,3428%E; 10,9371°N), trung binh 7,8m/s va
cuc tiéu 7,6m/s, hudng 63,8° (tai vi tri 108,0877°E; 10,9060°N) . Theo tinh toan phan b
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dong chay tai ting mat, tbc do dong ngang dat cuc dat 53cmy/s, hudng 10,3% tai vi tri
(108,1086E; 10,7015°N); do sau 1,0m; do nhét rdi ndm ngang Ay = 39,093m?%/s, nhiét do
T = 28,50°C, 46 man S = 33,19%go. Trong khi, theo tinh toan phan bé dong chay tdng hop
(co xét dén dong du) thi tai tAing mat, tbc do dong ngang dat cuc dat 36,6cm/s, hudng
23,8% tai vi tri (108,0355°E; 10,7054°N); do sau 9,1m. Chi tiét trén hinh 7a, 7b.
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tai ting 10m do anh hudng truong gié mia

Tay Nam

Tbc d6 dong ngang tai ting 10m dat cuc dai 24,5cny/s, hudng 16,9% vi tri dat cuc dai
(108,1115°E; 10,7044°N); H = 10,1m; Ay = 2,631m%s; T = 28,23°C; S = 33,28%; van
téc thang dimg W = -0,351cm/s. Trong khi, véi dong tong hop thi téc do dong ngang dat
cuc dai 28,5cm/s, huéng 19,6% vi tri dat cuc dai (108,0418°E; 10,7061°N); H = 10,4m;

van tbe théng dang W = -0,225cm/s.
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Xét trén phuong dién cuc dai dong thang dimg:

Téc do dong hudng 1én cao nhit co thé dat W = +0,0802cms, tai vi tri (108,1698°E;
10,7016°N), d6 sau 36,4m; dd nhot rdi ndm ngang Ay = 0,103m?/s; nhiét do nude bién T =
28,20°C; d6 man S = 33,27%0; véc to van tdc dong theo phuong ngang (V = 2cmy/s, hudng
88,8°%). Trong khi v&i dong tdng hop thi tde do dong hudéng 18n cao nhit co thé dat W = +
0,383cm/s, tai vi tri (108,1485°E; 10,7015°N), do sau 32m; véc to van tdc dong theo
phuong ngang (V = 8,9cm/s, huéng 77,50).

Téc @6 dong hudng xudng cao nhit co thé dat W = -0,35lcm/s, tai vi tri
(108,1115°E; 10,7044°N), d6 sau 10,1m; d6 nh6t rdi nim ngang Ay = 2,631m?/s; nhiét do
nude bién T = 28,23°C; @6 min S = 33,28%0; véc to van tde dong theo phuong ngang (V
= 24,5cm/s; hudng 16,9°%). Trong khi, theo tinh toan dong téng hop thi toe do dong hudng
xudng cao nhit co thé dat W = -0,225cm/s, tai vi tri (108,0418°E; 10,7062°N), do sau
10,4m; véc to van téc dong theo phuong ngang (V = 28,5cnv/s; hudng 19,6°).Chi tiét trén
hinh 8 a, 8b.

IV. THAO LUAN VA KET LUAN

Cac két qua nghién ciru dong du (residual current) thdy c6 xuat hién hai xody nghich
(cting chiéu kim ddng hd) tai vi tri (108,0565°E, 10,7214°N) gan miii K& Ga va mot xody
nhoé hon tai vi tri (108,2806°E, 10,9011°N) gan Miii Né. Van dé xuét hién dong xody nay
c6 thé do anh hudng tinh phi tuyén cta sy thay d6i dia hinh ven bo, tuy nhién van dé nay
can phai nghién ciru chi tiét hon nita dé c6 cau tra 10i hop 1y cho két qua nay.

Vé cac nghién ciru cdu trac dong do anh hudng cila gié mia, chling toi thiy rang trong
tru’(‘m% gi6 mua Pong Bic, tbc do dong ngang do gi6 1on nhit cé thé 85,3cm/s, hudng
185,7" xung quanh vi tri c6 toa do (108,0554°E; 10,7014°N); tuy nhién két qua phan tich
dong chay tong hop (dong tridu, dong chay do gio, dong mat do) chi co thé dat 60,6cm/s,
huéng 209,6°%; tai vi tri (108,0820°E; 10,7015°N). Va ddi véi trudong gié mia Tay Nam,
tc do dong ngang do gi6 dat cuc dat 53cmy/s, huéng 10,3% tai vi tri (108,1086E;
10,7015°N) nhung dong chay téng hop téc do dong ngang dat cuc dat 36,6cm/s, hudng
23,8% tai vi tri (108,0355°E; 10,7054°N). Nhu vy, trong vinh Phan Thiét (viing nghién
ctru) dong téng hop thudng nhé hon dong chay do gié.

Tir cac két qua tinh dong chdy theo dong du, cho hai ché do gié mia va dong tong hop
bang mé hinh ba chiéu phi tuyén dang diy du bang phuong phap phan ttr hitu han cho
viing nghién ctu cho thiy kha ning ung dung phuong phép phan tir hitu han vao viéc mo
hinh hoa ché d6 dong chay tai cac vung nghién ctu c6 dia hinh phic tap, bién mo
rong... Thong thudng cac két qua tinh theo phuong phap phan tir hitu han thuong thu duoc
tdc do dong chay (xét trén toan khu vuc nghién ciru) cao hon so v6i sai phan hitu han, d6
1a do kha ning chi tiét hoa duoc ché do dong chay tai khu vuc bién ven bd - dao, noi co
cén cat, bai ngam, ...[1, 2, 3, 4, 5]. Trong bai toan theo phuong phap phan tir hitu han, khi
can nang cao do chinh xac néu cé cac dia hinh dudng bd chinh xac, ching t0i s€ giai thém
tir 1m (do bai toan ba chiéu, chung toi chi giai bai toan c6 do sau tdi thiéu 1a tir 1m) d6 sau
tré vao bd theo md phong theo bai toan 2 chiéu (trén cing mang ludi tinh) véi hai qua
trinh vat 1y chinh dong luc hoc va dong hoc (tir do sdu 0,5m vao dén do sau 0,1m), hy
vong c6 thé phan anh kha tt quy luat vat Iy cta qua trinh lan truyén song dai trong nhing

11



ving nudc rat néng. Trong khi & phuong phap sai phan hitu han, bai toan dat 6n dinh tot
tai cc Vi tri ven bd thudng phai c6 do sau 16n hon 1m [4]. Ngoai ra, van dé khoang cach
theo khong gian ctia mang ludi tinh sai phan (6 lu6i bang nhau, hinh vudng hodc hinh chir
nhat véi kich thudc twong ddi 16n) nén da cé nhirng mat han ché khi danh gia ché do dong
chay tai nhirng bién bo, diém tinh nhay cam (dao chan, bii ngam, ...), hodc khi cin thé
hién chi tiét tinh dia phuong tai khu vuc nghién ctru. Tl nhitng phan tich nay, cho thiy
trién vong va hudng phat trién tuong lai ciia phuong phap phan tir hitu han. Cac dong chay
tai doc bién bd va dia hinh day phirc tap d3 dugc thé hién kha rd trong nghién ciru ¢ trén.
Nhu vay, voi viée su dung phuong phap phan tir hitu han, chung ta c6 thé dé dang tim ra
cac vi tri nhay cam, vi tri c6 phan bb dong chay tuong dbi dic biét. Viec kiém nghiém tinh
dang dan cua phuong phap phan tir voi thyuce té do dac s& gitp chung ta hiéu chinh lai cac
thong s tinh toan can thiét, phuc vu tot hon cho mé phong cac bai toan dong chay trong
bién. Néu duoc chinh 1y sb lidu va do dac duoc thyc hién dong b, chi tiét, dang tin cay
Vi cac dir lidu dau vao tot, thiét nghi két qua md hinh héa bang phuong phap phan tir hiru
han s& mang tinh dinh lwong cao. Céac két qua nghién ctru da cho thiy kha ning tmg dung
ctia mo hinh, van dé con lai kiém tra va hiéu chinh mo hinh cho cac thyc té tmg dung theo
cac hién twong mé phong khac nhau.
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STUDY ON THE CURRENT REGIME IN PHAN THIET BAY
USING 3D NONLINEAR FINITE ELEMENT METHOD

BUI HONG LONG, TRAN VAN CHUNG
Summary: Different types of currents (residual-, tidal-, wind- and general currents,
etc.) in Phan Thiet bay have been studied using 3D nonlinear finite element method
(FEM). The studied results showed the applicability of FEM for simulation of current
regime in waters with complex topography and large liquid boundary.

To evaluate the applicability of the model, we calculated separately the 5 main current
constituents My, Sy, Ky, O, N, of tidal currents. Then the harmonic constants of these
current constituents were compared with data collected from Phan Thiet water level
station. According to the comparison results, the absolute differences are as follows: the
amplitude was max 3.1 cm (constituent M,), min 0.0 cm (exact constituent S,), the tidal
phase was max 13.9°(constituent K;) and min 3.8° (constituent S,).

In the surface layer, during northeast monsoon period, the horizontal wind currents
may reach its max speed of 85.3cm/s, direction 185.7° around the position (108.0554°E;
10.7014°N); but the peak horizontal speed of the general currents can reach 60.6cm/s,
direction 209.6°, around position (108.0820°E; 10.7015°N). During southwest monsoon
period, max speed of the horizontal wind currents reaches 53.0cm/s, direction 10.3°;
position (108.1086E; 10.7015°N), whereas, general current was 36.6cm/s, direction 23.8°;
position (108.0355°E; 10.7054°N).

These study results are the first 3D nonlinear calculation results for the currents in
Phan Thiet bay. These results have shown the possibility of detailed study of current
distribution and finding out positions with particular current distribution in this area,
providing scientific base and reliable information for a reasonable development planning.
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