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TOM TAT: Bai b&o nay dp trung phan tich#ic trung thiy déng e wec néc Binh Cang -
Nha Trang qua hai mé hinh: ECOSMO (sai phén hgn) va FEM (plan t hiu hgn) trén @ o so
sanh i s6 liéu do dac mvi nhdt cia dé tai VAST 07. 04/11-12. Caétkqua mo pling dong chy
theo mua bng md hinh FEMy viing nghién u thé hién rd s xuit hién cac dong xodyue bs trén
dinh dam Nha Phu. Trong khi6, dsi véi mé hinh ECOSMO, do bai toanidfut 6n dinh 6t tai
nhing viing c&dg sau i thiéu 2,0 m nénfa lam nat di cac xody nay. Ngoai ra,dn dé khaing
cach theo khéng giania mung ledi tinh sai phanda c6 nhiing hun ché khi danh gia clé @6 dong

chdy tzi nhiing bién B, o chin, bai ngim, ...,

hdc khi ain thé hién chi tiét tinh dia pheong aia

khu wc nhs nhe: ving era sdng - ven bh Wi quy moé i tinh nhs, dia hinh phic tap. Trong bai
nay ching tdi con trinh baydnss két qua tinh toan ¥ khd nang tr lam sich (trao doi nudc, thi

gian keu ...) aia thiy wec nghién éu.

Tir khéa: Dong triéu, md hinh ba cliu phi tuyn, phrong phap sai phaniu han.

MO PAU

Song, @a song ven bh va prﬁn blen tlep
glap la ndt he théng nrdc lién wc va gin lién,
né cHu nhiéu tacdong aia qua trlnhdong hrc
(dong chiy séng, thy tridu, song, gio, )va
thuy van (nhigt do, mat dg, 46 man, ...) céc qua
trinh ndy cungdn tai va trong tac Wi nhau.
Khi nghién aw, tinh toan bai toadong hrc
trong khong gian ba chi thi du trac phan
tang \ thing dung thiy van dong vai tro quan
trong trong vung chtﬁn tlep gita song va Bin.
Dong chiy song va thy triéu 14 cac $u tb chi
pho| viéc traodoi nuéc glu:a song in. Chinh
vi vay, d¢ md phong cac qua trinh xam ap
nuGe bién khi gr dung md hinh & ba chéu
mién tinh toan @a né nén baoagn toan 1o hé
théng nréc dua vao, caadiéu kign bién @a
dong chay song va cacic th1y tridu. Diéu nay
tao ra nhéu thach tlic cho cac nha nghlenim
khi phét trén cac 8 md hinh tinh toan c6 ¢
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qui dé mo phong cac qua trinh tradbi nuoc tai
cac vung @a song ven én.

Trong cac nghiént trege day, nhém tac
gia thuong gip khé khin trong danh giadac
trung thiy dong luc cho cac thy vuc thuc
ving ven bin Khanh Hoa,do la tinh tat on
dinh khi dgip cAc bén déi d6 saudot ngot, vai
tro bién - ly trong bai toan tiong khongdu:orc
thé hién rd rang, khéng pim anh duoc cac
dong ac by. Vaoi nhing ly do nhr trén,
phuong phap phn tir hitu han (FEM - Finite
Element Method) (Bui bhg Long va Tan Van
Chung (2008, 2009, 2010) [1-3d dugc sr
dung trong mo phng bai toan lan trdn séng
nudéc ndng vao vung ngh|enm cung i mo
hinh ECOSMO. Cac md hinh c6 xén cac
anh hxong aia hru Iuorng nréc ngot tai cac ara
song Cai, song i va song Dinh.\fi cacd
gang trén véc mo phmg phan b tru:orng dong
chay phu kyp hon vi quy luat thuc €, mang



nhiéu y ngha dinh krong ton khi xétdén céac
anh hréng nréc ngpt tir cac dra sdng.

MO HINH HOA CAC QUA TRINH TH UY
PONG LUC BANG PHUONG PHAP
PHAN TU HUU HAN

M& hinh dugc thec hién trén cac pinorng
trinh thiy dong lec hoc ba chéu (3 D) Wi cac
thira nkin xap xi Boussmesq va ap ﬁuthuy
tinh. Nhét d6 vado man va mit do nudc bién
dugc xacdinh tr phrong trinh tang thai. &

v ov
—+fxv=gd J-—
dt 90.¢ az( ™ 0z

Phrong trinh o toan nhit va mubi:
ar_o ( ®)

—IN aT) F+2(, -T)
dt a9z "oz P

j gjm pdz+E, + 2 (v, -9)

Dac trung thiy déng lec wec ruoc ...

tiéu tan 1ing lrong & quy mo r6i nho dugc thé
hi¢n theo dng do nhst réi (do khuéch tan).
Vig¢c tham $ hda nay th hién dudi dang phan
tang két horp Vo dong ning dong éi va do dai
pha tén & quy mo bn.

Céac phlrorng trinh cli dao c6 sau k&in chinh
trong mod hinh 3-Ddugc thé hién trong cac
phuong trinh dr6i day. Hai thanh pin rim
ngang (X,y) @a cac ptrong trinhdong hrong
dang véc b

1)
P
- ®3)

—IN aT) F+2(s, -s)
dt oz P

"9z

Cac phrong trinhdéi véi dong ning dong
réi vado dai pha tén:

dof () o auz(avjzgap_&az_z 4
dt GZ(N“ azj Z{Nm((az) oz +,00 Nn 0z B/ +,0(q” q) *)
do?l _ g (097 - au)’ (2 g \. 9P °§
at Tz(Nqu_lEl[Nm((a_uz) “(3) 2 n)- WG]+ 2 (¢ ) ®)
Trongdé E, va B, 1a cac ling $ thuc nghém 0=p(T.9) (8)

Mellor va Yamada, 1982 va W laginham sat
tueong chan Blumberg va cs., 1992 [4, 5].

Bién trang thai sau cung laébmat tu do
Z(x,y.t), s tién trién cia chingdugc xacdinh
boi tich phan theo plong thing dirng phrong
trinh lién uc:

ﬂm Djvdz_j dz+(P-E) (6)

h

Hé thong khép kin vi vai moi lién h¢ can
bang. Phrong trinh lién ¢c 3-D dua ra cach
thire cho tinh toan an tc thing dung w dréi
dang van toc nim ngang:

ow —DXDHEE
oz Y az\ p

Mat do lien quandén nhigt 46 va do man
boi phuong trinh tang théai Gill, 1982 [6]:

()

uocC Iuorng i ap Stt khongdol Khép kindoi
Véi cac It s pha tbn dong 6i thang ding 1a:

N, =dls,, N, =dls,, N, =qls, )
Trongdo s, la hing g”) cac hamdn dinh s, va
s, la cac hamdai sb cia phan ing aic b

G, =— I* 9 9% (Galperin va cs, 1988 [7])
q° po 02

Dudi day la toan Ip cac ky héu sr dung trong
céac phrong trinh trén:

v(x, y,z,t) - van tdc dong, wi cac thanh
phan trong ba d6 Dé-cac (u,v,w);\:/(x, y,t) .
trung binh ting ding aia v ; ¢(x,y,t) -
cao & mat tw do; h(x, y) - do sau bén (chinh

x&c fon, do sdu @a \i tri theo bp ung st day
khong doi ma ti diéu kién bién dugc tng
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dung, dién hinh khang 1m trén én day);
H(x,y.t) - ting do sau, H=h€ ; p(x,y,zt) -
mat d6 nudc bién,p, 1a gia ti trung binh;
T(X,y,z,t) - nhét &6 nuoc bién; S(x,y,z,t) -do
man nuoc bién; of(x,y,z,t)/2 -dong ning dong
roi; I(x,y,z,t) - d6 dai pha tbn dong o6i;
Nm(x, y,z,t) - 46 nhét rdi thing dang;
N, (X, y;z,t) - do khuéch tan 6i thing ding
ddi véi nhiét do vade man; Ny (x y,zt) -
khuéch tan 6i thang dung ddi vai o va dl ;
F ,F.,F.- 1a cac traadéi nim ngang khong
binh ru cia dong ring, nhét d6 vado man; g
- gia B¢ trong trrong; f 1a véc t Coriolis, c6
hudng theo phrong thing dang Wi do Ién f; O
- toan tr gradient, 0, 1a phin rim ngang ta

d
no, i dao ham toan pin theo thi gian, cho

chuyén dong ba chiu oia chit long,

E_E+VDD (X,y) - cac dpado Dé-cac am
dt ot

ngang, gfﬁu X drong & phiabéng, chéu y
duong & phia Bic; z - ba d6 theo plrong
thang dung, c6 chiu dueong hréng lén;
-h<z<{;t- thoi gian; \7b(x, y,Z,t) - van
toc dong cly nim ngang i day aia @t nudc;
Cq - hé s6 can day (cton Gy = 0,0026).

Ky hiéu ngwn

o(x,y,zt)- ngn khéi lugng phan B
khéi lugng / thyi gian / tt tich don vi); 0/ -
(khéi lugng g on vi) 4)

ngwn theo tré tich (thé tich/thoi gian/tré tich
don vi); V,,T,,S,,92,9°l,- 1a tinh clit cia
nguon heu chat, P 1a kong mra ti bé mit ty
do: tre tich/thyi gian/dign tich don vi; E la
lugng bay lvi tai bé mat tu do: tre tich/thoi
gian/dén tichdon vi.

Cac mo 4 chi tiét vé diéu kign bandau va
diu kién bién co th tim thay trong cong trinh
cta Bui Hong Long va Tén Van Chung (2008,
2009, 2010) [1-3].
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GIO'I THI EU TOM TAT MO BPUN VAT LY
CUA MO HINH ECOSMO

Thanh pln thay dong lrc hoc cia mé hinh
ECOSMO dra vao plrong trinh nguyén tiy
phi tuyén mé hinh HAMSOM (Hamburg Shelf
Ocean Model). M6 hinh HAMSOMia dugc
phat trén tai Vién Hai duong hoc thupc truong
dai hoc Hamburg va liényc phat trén qua fon
20 rim bsi cAc d6ng gop éa nhiéu tac g
khac nhau. N@uoc tng ding thanh cong cho
cac ving bin sau va tém luc dia bén khac
nhau i dia hinh plc tap trén ti¢ gigi. Cac
két qua dugc cong b co the ké ra theo in
trinh lich sr nhe sau: Backhaus (1982, 1985),
Hainbucher va cs. (1987), Schrum (1997),
Alvarez va cs. (1997), Hainbucher va Backhaus
(1999), Harms va cs. (1999), Hainbucher va cs.
(2004), Pohlmann (1996, 2006), Simionato va
cs. (2004), Ratsimandresy va cs. (2008),
Meccia va cs. (2009), Barthel va cs. (2009),
Mayer va cs. (2010) [8-22]. M6 hinh
HAMSOM la mst mé hinh ba chiu, ta ap
(baroclinic), dng mic (level-type) maduoc
giai trén cac phiong trinh chugn dong gc voi
pheong phap sai phandn han trén 16
Arakawa C. § d6 ) tri cha HAMSOM duoc
phat trén boi Backhaus (1982, 1985) [8, 36
la phrong phap sai phan bén va vi \iy budc
thoi gian tinh toan c6 thlén hon nhéu so b
budc thoi gian dugc doi hoi boi tiéu chin on
dinh aia sai phan lBn. Céac that toanan dugc
ap ding cho cac songdng lyc ngoai,ing St
truot thang duang va khidch tan tiing dung aia
nhiét d6 va do6 man. Hon nra, not xap xi bac
hai kn trong mén thoi gian duoc dua vao cho
luc Coriolis va cac gradient apasua ap @i
dang phrong trinh chugn dong. Chit long
khong nénduoc va can bng thiy tinh duoc gia
dinh cho trong ap sat, két hop phép 2p xi
Boussinesq.

Su chay réi quy md @n ludi theo phrong
thang dtng dugc tham $ héa i mot phrong
phap tép cn khép kin &, d&& ngh boi
Kochergin (1987) [23] va sadd duoc hi¢u
chinh ki Pohimann (1996) [16]. &dd la co
mdi lién he gan véi md hinh hai nrc Mellor va
Yamada (1974) [24] trongé he s nhot rdi
theo plurong thing dung phu thuoc vao & phan
tang va dch chuyn dong theo piong thing



dang. Sr dao ddi luu duoc tham 6 hoa Bi pha
tron thang dang: mot phan ing khong bn
duoc dieu chinh trong ndt trang thai trung tinh
qua & phongdai gia cua k¢ so nhot roi thang
dang. Khiech tan @m ngang @a dong leong
duoc sr dung tinh lang mbt hang  h¢ 6 nhét
roi dang hréng.

M6 hinh hoandu bao ém mot thuit toan

van chuyn Eulerian cho nlat d6 va do man,
dua trén plrong trinh binh ku - khiéch tan

Dac trung thiy déng lec wec ruoc ...

va dé kiém tra tinhdingdin cia ngwn  li¢u
dugc ni suy, $ liéu do gié &i tram Nha Trang
(1092°E; 12°13'N) tir nam 1987dén 2007 i
tan suit do £ liéu 1a 6 téng mbt 1an tai cac gb
trong ngay 1, 7, 13, 19@ita duoc sr dung.

Cac thong & khi quyén duoc ding, & dung
tr théng tin d liéu duoc lay tr NCEP
(National Centers  for  Environmental
Prediction): & dung @ sv dit ligu voi khoang
thoi gian 6 h/s li¢u bao gm cac toeong $ ligu

trong ndt so d6 ngroc dong (upstream). Tuy nhu: van tic gié (co 2 thanh @im: vé huéng

nhién, d6i véi binh ltu cia dong lwong
Arakawa-J7dugc sr dung (Arakawa va Lamb,
1977) [25]. Thém vaodo, mot tiép cin
Lagrange (lai bo khuéch tan)duoc ar dung
cho tinh toan wa duong di. Cac & sb khuéch
tan i thang dang (nhét do va dd mian) duogc
tinh toan theo cachréng tir nhu cac & sb nhot
réi thang ding, phu thuse vao & phan éng va
dich chug¢n dong theo plrong thing ding.
Khuéch tan 6i nim ngangduoc bo qua i vi
ngin chin khiéch tan $ tri tir so 6 binh kru.

Muc nuée bién va céc théc tinh kibi nuée
dugc mo 6 tai bién my cia mé hinh. Thém vao
do, anh hrong aia khi ap ngith dao ding
dugc dua vao trongrée lugng. Tai bé mit bién
va i day bén, 4p aing cacdiéu kién bién
dong hoc vadinh luat ¢tng suit binh phrong
tuong ang. Nhit d6 khong khi,do 4m tuong
dbi, may che ph va ¢ do gi6 xacdinh théng
luong nhét giita bién mo va khi qugn. Cac gia
tri naydua vao kidi cong thrc mé & song dai
va hrc xa chung va cac thongrdng cam nhit
va tiém nhigt. Khéi cong thrc dugc thao luan
chi tiét trong Moll va Radach (1998) [26].

MO PHONG CHE PQ PONG LUC VUC
NUGC NGHIEN CUU
Théng tin ngudn sb ligu

S5 lieu gi6: S lidu gio dugc thu thip tr
trang web:
windsat_browse.html, & ngun $ ligu trung
binh ngay. [ liéu dwoc Iy theo chén wsat tr
thang 2/2003dén thang 12/2011 (cadddiéu
nay duoc chinh & theo chdn WindSat i tén
file wsat_ramthangv7 (vi d nim 2004, thang 3
thi & liéu ky hiéu la wsat_200403v7.gzpé
|4y théng tin tlbng ké gi6é & dung cho mé hinh

bong va ¥ huéng Bic) theo m/sdi do cao
10 m trén b mit bien; ap sat khong khi noec

nuéc bien theo Pascal; néti @ khong khi theo
Kevin tai d6 cao 2 m trén dmat bién; do am

riéng theokg/kg tai d6 cao 2 m trén & mit

bién; tong krong may che pin theo %,; trong

mua theo kg/rfs; thong trong hic xa song
ngin (huéng Ién, ldng xuwng) theo Wik

thong krong hic xa song dai (xéng 1én, réng

xudng) Winf.

S5 liéu nhigt-mubi:ngudn oo so dir liéu cia
Vign Hai duong hoc (VODC), tr co v dir ligu
Nga http://pacificinfo.ru/ va ngun  ligu tir du
an NUFU vadeé tai VAST-07.04/11-12.

S6 ligu hing $ diéu hoa dung cho tinh toan
cacanh hréng do tréu trong vung kin Binh
Cang - Nha Trangar 8 song tréu chinh la M,
Sg, N, ’Kz,‘Kl, O, Q11 P.. Day la ket qua tinh
hang $ dieu hoa i cung nét pheong phap
nhung c6 mng lesi voi quy mo bn trén toan
Bién bong, saud6 noi suy cho Kigp voi cac
bién my tinh toan 4i vang bén nghién au
bang chrong trinh i suy griddata trong gim
mem Matlab.

S dung $ liéu lwu heong nwéc ngpt tai
cia song:Cac $ liéu luu luong dugce dua vao
trong mo hinh &n ar cac thdng tinid xuat ban
cua Dai khi trong thiy vin khu wc Nam
Trung B (2004) cho hai am Bong Trang va

http://www.remss.com/windsat/Pa Ban.

Ché d@ dong chiy tai viing bién Binh Cang -
Nha Trang

Khu vec nghién aru

Khu wrc Binh Cang - Nha Phuim ¢ phia
Nam huygn Ninh Hoa va phia & thanh ph
Nha Trangbam Nha Phu - inh Binh Cang la
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vinh bién nia kin ven b mién Trung, rﬁm cach
thanh pld Nha Trang 20 kmd/phia Bic, c6 \
tri dia ly tir 10909’ - 10917" kinh d6 Bong va

12°18’ - 1227’ Vi d6 Béc. Gitadim Nha Phu va

vinh Binh Cangiugc phan cach 6t cach trong
d6i boi mat cit di ngang plan ngoaidio Hon
Thi. PAm Nha Phu #m ¢ phia Tay Bc cia
vung neéc, co d@ng hinh clt nhat chay theo
huéng Tay Bic - Déng Nam, din tichdam luc
tridu cao nht khoang 5.000 ha, lic &u thip
nhat khoang 3.000 ha, bai t rong 1.500 ha,
dam an sau vaatit lién duoc tao thanh bi ban
dao Hon Heo¢ phiaDong - bong Bic, hon
Hodi, hon Vanges phia Tay Bc phiabbdng
Nam la hon Thva hon $m, cuadam rong 3 km
thong Wi vinh Binh Cangbam Nha Phuutong

dbi noéng (6 sau trung binh 1 - 2 m), hai bén
thuy vyc la cac day nui cao (nw Hon Heo va R

Tuong) ©o choddm c6 do kin va vi tté bi chi
phdi boi gié dia phrong ré 6t. Xung quanhiam

dugc bao lbc bdi 4 xa: Ninh Phud, Ninh Ha,

Ninh Loc va Ninh ich.
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Hinh 1. So d6 d6 sau (m tinh theo T tridu
trung binh) vung nghiénic
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12.44
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109.16 109.18 10920 109.22 109.24 10926 109.28 109.30 109.32

Hinh 2. So d6 mang ludi tam giac cho tinh
toan dong cly (mé hinh FEM)

DPéi véi mang hedi phan tr hiru han: Khu
vuc nghién &u dugc chon tr kinh do
109,142E dén 109,32%E; vi d¢ tr 12,125N
dén 12,462N (hinh 1), mng lwéi tinh 1a mang
luoi tam giéc (hlnh 2). Nihg lréi tinh tam giac
dugc thiét 1ap véi géc arc tiéu 1a 25; tong dien
tich mat thoang cho tinh toan la 354,28 b
diém tinh trong nang hr6i tam giac la 7.421,
Véi tong $ tam glac l& 13.908. Bm tich tam
giac dia lwéi tinh c6 gia tr nho nhat 4.714 m,
trung binh 25.473 fn I6n nHit 39.999 A
Trong mang hudi tinh co 2diém tinh cho Séng
Dinh, 3d|em tinh cho séng Céai vad@ém tinh
cho séng fc.

Poi véi md hinh ECOSMOVung bén Nha
Trang - Nha Phu,di truc Ox ir Bic t6i Nam (irc
la theo ¥do tur 1210,7N dén 1228,0'N wi 135
diém tinh), tnc Oy tr Tay sangr)ong (theo kinh
do tr 10408 dén 10920,2E wi 102 diém
tinh). Budc luéi khong gian theool do Dé-cac



cu thé la: Ax = Ay = 250 m. Trong mng hréi tinh
c6 2diém tinh cho Song Dinh, d|em tinh cho
séng Cai va &iém tinh cho séng ic.

Theo phrong thing ding, viing nghiém’tu
duoc chia thanh 1lo’p cho @ hai mé hinh, ¢
thé theo thir tw cac bp: 0 m (Ang mit), 1 m,
3m,5m,7m,10 m, 15 m, 20 m, 25 m, 30 m,
35 m, 40 m. B4o cdo nagpt trung vao phan
tich K&t qua md prong dong chy theo mé hinh
FEM, con mé hinh ECOSM@uoc sr dung dé
so sanh tim ra tinh khdung va tin @y khi
nghién cu ché d6 dong ti khu wrc Binh Cang
- Nha Trang.

Cdu tric dong chiy cho hai teong gié mua
dién hinh
Péi Véi trirong gié miaPong Bic

Theo tinh toan ing ké trung binhit thang
12 rim truéc dén thang 2 Bm sau trong giai
doan tir 1996dén thang 10/2009, trong khurg
nghién eu thi Hc do gio trung binh 9,3 m/sov
huéng gié thinh hanh 204 9(d¢ danh giadiroc
anh heong aia gi6 1&n clé do dong cliy duroc
rd rang, bai bao nay quydc hueong gidé theo
quy wéc huéng dong chy. Hzmng dong chy
theo hrong truc Bic quay cung claui klmdong
ho)), trongdé cac phan & do 1on toc do gio
trén cacdiém nat tinh la khongdong nhit.
Theo Kt qui tinh thi trong mé hinh ECOSMO
c6 sr bién déi nhanh éc d6 dong theo proflle
d6 sau, cac vtri dong ngang thagdi nhanh va
bat thwong trong khi trong mé hinh FEM
(hinh 3 cho ang mit va hinh 4 choang sau
5 m) khong thy co s thaydéi dot ngot theo
do sau va XAt hién cac xoay ec by phia trén
dam Nha Phu, tuy theo éhdo thoi tiét (glo
traoddi nugc ara séng, &ong mra, ...) ma cac
xoay nay co hinhahg va phan é) khac nhau.
Cac Kt qua nay én phii kiém tra thému sb
liéu thyc do tin ciy dé co nhing cau t 1o
ddng wi sao c6 niing sr thaydoi dot ngot nhur
vay. Cac Kt qua tinh theo FEM thi dong ak
ngang ac dai thuong rim & khu wrc ven ly
noi c6 d6 sau nb, trong khi d& md hinh
ECOSMO (hinh 5 chaiahg mit va hinh 6 cho
téng sau 5 m) thidu nhr khong theo quy ht
ré rang vadc do dong throng cao lon. So sanh
2 két qua cia mo hinh so&i thuc t duoc trinh
bay trén Ang 1 va lAng 2.
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Biang 1.So sanh gia itinh toan vato dac bing maydo dong INFINITY-EM model: AEM - USB
tai tram lién wc (10914,750°'E, 1223,246°N) vao ngay 2-3/11/201diém do 1)

Tang M6 hinh ECOSMO M6 hinh FEM Gia tri thuwc do M6 hinh ECOSMO M6 hinh FEM
s%?; utt Vit utt Vit utd Vid Uerr Verr Uerr Verr
(m) (cm/s) (cm/s) (cm/s) (cm/s) (cm/s) (cm/s) (%) (%) (%) (%)

1 0,3 -5,0 6,7 -30,6 7,6 -31,0 96,1 83,9 11,8 1,3
3 0,4 2,1 4,6 12,9 6,5 11,9 93,8 82,4 29,2 8,4
5 -0,1 0,6 -4,8 3,9 -8,2 5,72 98,8 89,5 41,5 31,8

Ghi chd: U: ¢ dg dong theo phong tr Tay sangbong (td: thrc do va tt: tinh toan), V:dc dé dong
theo plrong tr Nam i Bac (td: thuc do va tt: tinh toéan), Uerr: Saidstuong doi so Wi so ligu thuc do doi
véi U, Verr: Sai 8 twong doi so \6i s6 liéu thuc do doi véi V. Véi:

Uerr (%) = |(Utd - Utt)/Utd x100
Verr (%) = |(Vtd - Vit)/Vtd| x 100

Bing 2.So sanh gia itinh toan vato dac bing maydo dong INFINITY-EM model: AEM - USB
tai tram lién wic (10914,588'E, 1220,480'N), ngay 3-4/11/2011i¢m do 2)

Tang Md hinh ECOSMO M hinh FEM Gia trj thwe do Md hinh ECOSMO Md hinh FEM
sga% utt Vit utt Vit Utd Vid Uerr Verr Uerr Verr
(m) (cm/s) (cm/s) (cmls) (cm/s)  (cml/s) (cm/s) (%) (%) (%) (%)

1 -5,0 -2,9 -4,5 3,1 -6,05 -13,30 17,4 78,2 25,6 76,7
3 -8,5 -4,1 -21,5 -5,6 -20,74 -5,24 59,0 21,8 3,7 6,9
5 3,8 6,2 4,0 2,2 7,07 3,37 46,3 84,0 43,4 34,7
7 -0,1 -1,0 -35 -1,4 -2,66 -1,49 96,2 32,9 31,6 6,0
10 -1,0 -0,3 -3,0 -0,6 -4,83 -0,53 79,3 43,4 37,9 13,2
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Bang 3.So sanh gia itinh toan vato dac bing maydo dong INFINITY-EM model: AEM - USB
tai tram lién wic (10914,750°E, 1823,246'), ngay 13-14/5/201&i¢m do 1)

Tang Mb hinh ECOSMO Mb hinh FEM Giatr ithwe do Mb hinh ECOSMO Mb hinh FEM
Sdé(l).l Utt Vit utt Vit Utd Vid Uerr Verr Uerr Verr
(m) (cm/s) (cm/s)  (cm/s) (cmis)  (cm/s) (cm/s) (%) (%) (%) (%)

1 0,3 -1 4 -3,8 5,62 3,76 94,7 73,4 28,8 1,1
3 -0,2 0,7 1,2 5,8 -1,10 8,41 81,8 91,7 9,1 31,0
5 -0,1 0,6 -1,8 2,7 -1,78 1,85 94,4 67,6 11 45,9

Bang 4.So sanh gia iitinh toan vato dac bing maydo dong INFINITY-EM model: AEM - USB
tai tram lién wic (10914,588'E, 1220,480")) vao ngay 12-13/5/201di¢m 2)

. M6 hinh ECOSMO M6 hinh FEM Gia tr ithwc do M6 hinh ECOSMO M6 hinh FEM
Tang do sau
m) Utt Vit Utt Vit utd Vitd Uerr Verr Uerr Verr
(cm/s) (cm/s) (cm/s) (cm/s) (cm/s) (cm/s) (%) (%) (%) (%)
1 -2,3 -0,2 -2,5 -1,3 -3,79 -2,35 39,3 91,5 34,0 447
5 -4,1 -1,3 -2,7 -0,5 -8,48 -3,32 51,7 60,8 68,2 84,9
10 -0,1 -0,2 -3,0 -0,7 -2,561 -0,80 96 75 19,5 12,5

Theo tinh toan ﬁfsng ké gi6 trung binh trong Mgt vai nhan xét tir két qua tinh
nhiéu nim tir thang 6den thang 8, thi trén toan

khu wrc nghién éu, ¢ do gio arc dai co thé
dat 7,7 m/s, trung binh 7,5 m/s va:octleu 7,3
m/s, hrong gi6 daodong tir 33,8 dén 40,4,
trung binh 1a 36% Theo mé pbng phan b
dong gié dainh hréng aia treong gio mua Tay
Nam thi &i tang mit, toc do dong ngangat cuc
dat cao on thc do dong vao g|o mud&aong Bic
(do anh hrong M tri dia ly va tinh cht dia
pheong aia khu wc nghién @u, trong anh
huéng tnrong gid Tay Namdi thuan lgi cho qua
trinh lan truﬁn song dai qua cac kimg cach
hep gira cac b va dao). bay la ndt dleu kha
hop ly phu top v6i quy luat lan truyén séng
nuéc ndng. Kt qua tinh phan b dong cliy theo
phuong phap FEM trén hinh 7 chang mit va

Tir két qua phan tich dong tu, v6i thé tich
toan vung 1a422.219.950 gua trinh lam
sach cho toan vung @8 ra khang 8,52 ngay.
Theo tai Iéu nghién ¢u cia Barthelva cong s
(2009) [21], thi &c tai (carrying capacity),
duoc xacdinh ki thoi gian nra( lam ach -
flushing times), ¥ mot khéi lwong 0,541 km
(tec & 541.000.000 Hichi trong 4,5 ngay e
trén cac phan tich dongdni.Mét tinh toan ga
trén cac dongw (anh hrong dong tréu trung
binh) cho njt thoi gian X nuéc la 5,1 ngay.
Tuy nhién,diéu nay d@ing trong doi phu hyp do
tinh toan nay ga c6d6 phan gai ludéi tinh qua
thua 1,2 km (tinh cho toan vang Khanh Hoa)
va leu lwong nréc chay ra tir séng Dinh kha

hinh 8 choﬁng sau 5 m va theo ECOSMO trérén so i thuc t# nghién é¢u cia ching toi th
(hinh 9 choétng mat va hinh 10 chOahg sau 5 hién trén kaing 5. Trong bng 6, trinh bay &
m). So sanh & qua tinh bang $ lieu thee do qua tinh kha nang tr lam sich theo trung
duoc thé hién trén king 3 va lang 4. binh thang.

Bang 5. Luu luong nréc séng (n¥s) theo mé pbng tai séng Dinh - Ninh Hoa

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Barthel va
cs. (2009) 15 15 15 14 16 20 21 29 30 30 30 23
Stdung 4,08 233 210 176 258 289 246 227 423 945 1465 11,02
Chénh léch 10,9 12,7 12,9 12,2 13,4 17,1 18,5 26,7 25,8 20,6 15,4 12,00
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Bang 6.Kha ning lam ach theo ngay danh hrong cié do gié mua theo thang

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Ving | 390 336 319 375 264 199 146 231 107 315 3,31 3,08
ving Il 926 868 733 877 745 684 673 669 653 849 89 888
Toan viing 999 941 806 950 818 757 746 7,42 726 922 962 961

THAO LUAN VE CAC KET QUA vatchit, ... & kha hiu ich cho véc quy hach,

NGHIEN C UU

Cac Kt qua nghién ¢u trén 2 mé hinh nhin
chungdé cho ta bic tranh dong ciy kha phu
hop tai khu wrc vinh Binh Cang - Nha Trang.
Tuy nhién, & nhiing phan ticho trén cé ti
thiy duoc vu diém cia phrong phap phn tir
htru han cho cac vungwdc nbng nié ven h,
c6 cu tricdia hinh pltc tap. Cac dong cly
tai doc bién y va cacdao chin tao nén cac
xody ac bd mang tinhdia phrong (@i dam
Nha Phu)daduoc thé hién kha rd trong pirong
phap nay. Mc khac, ling viéc S dung phrong
phap pAn tir hiru han, chung ta co thtim ra
C&c \i tri nhay cam ma c6 phan ddong chy
tuong dbi dac biét. Viec kiém nghém tlnhdung
dan aia phxorng phép phn tir hiru han v6i thuc
té do dac € giup ching ta KBu chinh ki cac
thong $ tinh toan én thiét, phuc wu tét hon
cho viécmd phonghé dong clay trongving bin
ven k.

Su bién d6i theo tr nhién - nhanab hinh
dangday va Iy sdng (do cac hib dong aia con
nguoi, nhu xay drng dap, ngin min va phong
chong [ lut ...) ddanh hrorng dén < lieu dau
vao mo hlnh ® thay d6i nay la nguyén nhan
anh hrong dén kha nang hru thong traoddi
dong nr6c ngot, sr phan ﬁng va thyi gian ru
nuéc. NhJ:ng thayddi qua trinh tiy dong fuc
vung ara song coranh hrong den arphan tan
cia cac cht gay 6 nhdm cé ngén goc tir cac
nguon nuée thai, trongdo dac bict quan tong &
cac cra song gn do6 thi, cac khu cong ngép

. Vi vay, sr hiéu biét vé ché d6 dong cliy
cira sdng, cac B doi qua trinh dong cly theo
thoi gian, quy mo thaylol dong chiy cira song
la rit quan tong. N6 gop phn quan tong vao
thanh cong hay # bai cia mot md hinh sinh
thai ap dng cho tiy vuc. Phrong phap phn
t hitu han c6 thétinh toan ch do dong hec, kha
nang traoddi nudc aia thiy vuc nra kin, thi
gian kru, khi nang tr |am sich, phan tan ngin

quan ly, thiét ké,danh gia taatong méi tuong
véi cac cbng trinh vencophuc vu du lich, dan
sinh, phéat tén kinh € xa Hi tai cac ving c6
dia hinh day phxc tap ma ndt 6 phueong
phap khac con cé fing han ché.

Loi cam on: CONg trinh na)du:orc thec hign tir

ngwn di liéu aia dé tai ap Vién Han lam
KH&CN Viét Nam (mé 6 VAST.07.04.11-12)
do TS. Ngugn Hitu Huan lam ch nhigm. Cac
tac gi chan thanh am on chi nhigm dé tai,

Vign Han lam KH&CN VEt Nam, Vin Hai

duong hpc da t@o diéu kién thuan loi vé vat

chét, dong vién tinh thn trong qua trinh tén

khai nghién @u; cam on dong nghép cac
phong: \at ly bién, Sinh thai va méi tong
bién va Trung tdm B liéu bién - Vign Hai

duong hpc da tham gia kho sat va cungap dir

liéu dé¢ hoan thanh bai bao nay.
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HYDRODYNAMICAL CHARACTERISTICS OF BINH CANG - NHA
TRANG WATERS FROM MODELS: FEM AND ECOSMO

Tran Van Chung, Bui Hong Long
Institute of Oceanography-VAST

ABSTRACT: This paper has focused on the hydro-dynamical attersstics of Binh Cang -
Nha Trang waters from 2 models: ECOSMO (finiteedifhice) and FEM (finite element) based on
the last observed data of the VAST's project, cOdeST 07. 04/11-12. The seasonal currents
simulated by FEM showed the existence of locale=duti the top of Nha Phu lagoon. Meanwhile,
they have not been detected by ECOSMO (becaudmestestabilization of ECOSMO is achieved
for the minimum depth of 2.0 meters). In addititwe, spatial distances from the mesh grids of finite
difference have had restrictions for modelling @mnt regimes at coastal borders, islands, reefs,
etc., as well as in the cases that the particuepresentation of local characteristics of small gpa
configurations (the mouth of small rivers with cdicgted topography) is required. In this paper,
some calculated results about self-cleaning cajtésl (water exchange, residential water ...) of
reseached water body have been persented.

Keywords:Tidal current, three-dimensional (3D) nonlinear nedinite difference method.
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