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TOM TAT Trong cac hoat déng nghién cizu bién thi cac nghlen citu, tinh todn vé ché do dong
luec 14 rat can thiét va kha quan trong dac biét 1a ving bién vinh Bdic Bé noi cdc hoat dong kinh té
Xa héi hét sire séi dong va la noi ngodi viéC Chiu tac dong cua luwong nwdoc ngot tur hé théng song
Hong con chiu «dc dgng cua h¢ thong dong chay tay Bién Dng qua cia vinh va qua eo Quynh
Chau (nam gitta ban ddao Loi Chau va dao Hai Nam). Cho dén nay cac nghién cuzu tinh toan, mo
phong h¢ thong dong chay trong vinh Bdc Bg viéc xét dén cac yéu té ndy va cac tde dong cua bién
doi khi hdu dan dén su thay doi vé thoi gian xudt hién, cuong dg gio, dé dai cua mua gié con rat
han ché va thiéu tinh hé thong Trong bai bao nay ching t6i sir dung phirong phdp phan tir hitu han
gidi quyét bai toan ba chiéu phi tuyén dé mod phong hé thong dong chay trong khu vuc vinh nay
trong céc thoi ky gié mua dién hinh déng-bdc, tay-nam. Cac két qua tinh toan cho thdy si phan bo
cia dong chay gié va dong chay tong hop (dong chay do gio, trieu va mdt do) theo khong gian va
thoi gian trong hai mia gié va theo dg sau. Tir cac két qud tinh toan cho thay rang: Eo Quynh Chau
dong vai trd kha quan trong trong trao doi meéc gitra vinh Bac Bg va Bién Pong; Dong chay do gi6
dong vai trd quan trong bén trong vinh Bac Bé con dong chay mdr dé (nhiét - muai), dong thuong
ky dong vai tr0 quan trong ¢ vung cua chinh va bén ngoai cia chinh cua vinh; Trong vinh Bdc Bé,
ton tai dong chay manh thuwong ky (trong ca nam (thé hién rd trong hai mua gi6)) di tr phia bdc
xuong phia nam qua ciza vinh (dieu nay da dwoc xac nhdn tir mgt so két qua nghién ciru truée day)
ma vai tro chinh la do dong mdt dé; Trong vinh, hinh thanh cac xody thudn vao mua gié Péng Bdc

va xoay nghich vao mua gié Tay Nam.

Tir khéa: Thuy trieu, dong chay, mé hinh ba chiéu phi tuyén, phuwong phdp phan tir hitu han,

vinh Bdc B4.

PAT VAN PE

Vinh Bic Bo la mét vinh lon thuoc Bién
Déng co dién tich xap xi 123.700 km?, noi rong
nhat 320 km, noi hep nhét 1a 220 km B¢ vinh
phia Viét Nam trai dai 763 km, phan bo phia
Trung Quéc 695 km. Vinh Bic Bo c6 maot cira
chinh (d6 rong Xap xi 207,4 km tinh tur Con Co
(Viét Nam) dén dao Hai Nam (Trung Quéc)) va
mot eo (eo Quynh Chau c6 d6 rong 35,2 km
nam giita ban ddo Lo6i Chau va Dao Hai Nam &
phia déng bac). Mot phan vinh Bic Bo (khu
vuc vinh Ha Long - Bai Tir Long ¢6 2.300 hon
ddo. Dao Ién nhat trong vinh Biac B la dao
Bach Long Vi (Viét Nam). Vinh Bac B6 la mot
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khu vuc co y nghla chién lugc vé kinh te xa hoi
va tlem ning vi thé. Vinh Bic B c6 tiém ning
I6n V& tai nguyen sinh vat va phi sinh vat.
Luong nuéc song va ngu0n vat chit d6 vao
vinh chu yeu tr song Hong (Viét Nam) Véi
lwong vat chat 130 tan/nim (Tanabe va nnk.,
2003) [1] va song Chau Giang (Trung Quoc)
v6i téng lwong 90 tan/nim (Zong va nnk.,
2009) [2] théng gua eo Quynh Chau.

Téc dong ché do gio la mot trong nhitng
yéu t6 c6 anh huong rat I6n dén cac dic diém
thuy van dong luc trong khu vuc nghién ctu.
Trong Bién Pong mua gié mua Dong Bic bt
dau tir thang 10 (mua déng), mua gié mua Tay



Nam bét diu tir thang ndm va phat trién trén
thuy vuc nghién ctru vao cac thang bay va tdm
(Shaw and Chao, 1994) [3]. Theo cac tai li¢u
cua chuyen diéu tra tbng hop Viét Nam - Trung
Quoc tién hanh tir 1959 - 1961, chuyén diéu tra
nghé ca Vigt Nam - Lién X0 tir 1961 - 1964 va
chuyen diéu tra cua trung tam phat trlen nghé
c4 dong nam Chau A (SEAFDEC) tlen hanh
vao nim 1999 & khu vuc bd tay Bién Dong
(Penjan va nnk., 2000) [4]. Viéc nghlen ciru va
tinh toan ché do dong luc & khu vuc nay da co
mot sb két qua md phong dong chay kha manh
(téc d6 I6n hon 40 cm/s) di qua khu vuc eo
Quynh Chau vao vinh Bic Bo va khu vuc ven
bo tay nam dao Hai Nam ctia cac tac gia Trung
Quéc (Huang va nnk., 1994) [5]. Vige tinh
toan, mo phong thuy triéu va dong tridu bang
moé hinh ba chiéu vinh Bic Bo ciing va tinh
toan dong chay du da dwogc trinh bay trong
(Pinh Vian Manh va Tetsuo Yanagi, 1997,
2000) [6, 7]. Trai qua 50 ndm tai khu vuc
nghién ciu cac diéu kKien tu nhién va moi
truong do qua trinh bién ddi khi hau di cé
nhiéu thay ddi vi vay cac két qua khao sat va
nghién ciu trude day can phal b sung, cap
nhat thém. Cac cong trinh gan day cua cac tac
gia Viét Nam ve van dé nghién ciu ché do
dong luc cho vinh Bic Bo nhu Pinh Vin Uu
(2011) [8] st dung md hinh MDEC-VNU trng
dung trong mo phong cdc truong thuy dong luc,
nhiét do, do muoi va cac hop phan moi truong
bao gom 6 nhidm dau trong vinh Bic Bo. V&
nghlen clru dong triéu cho vinh Bac B0 c6 cac
cong trinh cong b gin day gdm Bui Hong
Long va Tran Vin Chung (2007) ding mo hinh
3D [9] va Nguyén Nguyét Minh va nnk.,

(2014) &p dung tinh dung mé hinh ROMS [10].

Trong bai bao nay, ching t6i da sir dung
mo hinh ba chiéu phi tuyen bang phuong phip
phan tir hitu han véi mang ludi tam giac vao
tinh toan ché dong chay do gi6 va dong téng
hop. M0 hinh hinh da duoc ching toi ap dung
thanh céng cho nhiéu khu vuc tinh khéc nhau
[11-15]. Trong nghién ctru ché do dong chday
trong vinh Bac B, ngoal viéc tinh dén cta
vinh I6n, ching t6i c6 xét dén anh huong cia
eo Quynh Chau ¢ phia bic-dong-bic vinh Bic
B, dong thoi vei xap xi khong gian tinh toan
bang hé théng luéi tinh cua phuong phap phan
tir hitu han cho phép ching ta xem xét chi tiét
hon khu vuc nghién ciru noi c6 dia hinh day va

Mgt sé két qua tinh toan dong chay ...

du:orng bo phirc tap (v6i sy ¢4 mit cua nhiéu
d40 & phan phia tay vinh).

TAI LIEU, PHUONG PHAP
Ngudn tai liéu

Mot s6 nguon tai liéu 1a tai liu dau vao
duoc stir dung trong mo hinh nay: Bia hinh day,

phan b nhiét - mubi, khi twong, ... déi véi khu
vuc nghién ciru nhu sau:

Ngudn sé liéu vé khi tuong gdém van toc
gi6 (c6 2 thanh phan: vé huéng déng va vé
huéng bic) theo m/s tai d6 cao 10 m trén bé
mit bién; &p suat khong khi muc nudc bién
theo Pascal; nhi¢t d6 khong khi theo Kevin tai
d6 cao 2 m trén bé mat bién; d6 4m riéng theo
g/kg tai d6 cao 2 m trén be mat bién; tong
luzorn% may che phu theo %; luong mua theo
kg/m®/s; thong lugng burc xa séng ngan (hudng
1én, huéng xudng) theo W/m?; thong luong bic
xa song dai (huéng 1én, hudng xuéng) W/m?
duoc cap nhat tir co s¢ dit ligu cia mo hinh khi
hau toan ciu CFSR (Climate Forecast System
Reanalysis) thuoc Trung tam Quéc gia vé du
bao moi truong My NCEP (National Centers
for Environmental Prediction) (NCEP CFSR).
Pham vi thoi gian cho chudi dir liéu co thé
duoc str dung tr 1979 - dén nay (2014), tan
suat sb lieu 1a 1 gio/sé lieu véi budce ludi theo
phuong ngang thu:orng dugc str dung Xap xi 0,2
- 0,25 d6 (riéng d6 am twong ddi c6 do phan
giai theo phuong ngang 0,5 dd). Déi véi cac sb
liéu gi6 duoc chung toi déi ching tur tai liéu gio
thuc do tai cac tram ven bo va cac dao cua Viét
Nam nhu Tuy Hoa, Nha Trang, Phi Quy va
Viing Tau tir chudi sb lidu tir nim 1987 dén
2007 véi cac dp quan tric mdi 6 gio hang ngay.

Tai liéu nhiét mudi duoc liy tir 5 ngudn:
1) Tir co so dir liéu VODC cua vién Hai duong
hoc; 2) Ngudn sb lieu cua Nga
http://pacificinfo.ru/; 3) WOD 2013
https://www.nodc.noaa.gov/OC5/WOD13/; 4)
Tur co s¢ dit ligu POI; 5) T co s¢ dir ligu cua
dé tai hop tac quéc té vé nudc tréi Vit Nam -
CHLB buc tir 2003 - 2006.

Dé tinh cac anh hu:orng do thay triéu, cac
song trleu dugc tinh cho vung kich thuéc 16n
(toan Bién Dong) véi 9 song thanh phan chinh:
Mo, 32, N,, Ko, My, Ky, Ol, Q]_ va P.. Day la ket
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qua nghién ctru trong khuon khd dé tai hop tac
qudc té vé nudc troi Viet Nam - CHLB Bic.

Mo hinh hoéa cac qua trinh thiy dong luc
bing phwong phap phan tir hiru han

Cic phwong trinh trong mo hinh va phuwong
phap so tri

M® hinh dugc thuc hién trén cac phu’ong
trinh thuy dong luc hoc ba chiéu (3 D) vei cac
thira nhan xap xi Boussinesq va ap suat thuy
tinh. Mat do nudc bién lién quan dén nhiét do

dv ov

Phuong trinh bao toan nhiét va mubi:

aT _ 0 (N 9T )= o(T —
dt az(N“az) Fr+ @M -T) 2)

- ginE) - 2

doft _ o 2a1)_ au)’
dt GZ(N“ oz )~ 1B N (az) +(

Trong d6 E; va B, 1 c4c hing sb thuc nghiém
Mellor va Yamada, 1982 [16] va W la mét ham
sat tuong chin duoc Iy tir Blumberg va nnk.,
1992 [17].

Bién trang thai sau cung la bé mit ty do
¢(x,y,t), su tién trién cia ching dugc Xxac
dinh bai tich phan theo phuong thing dirng
phuong trinh lién tuc:

¢

vxy-jv
h

p=p(T.8)=p, +

jde+P E) (6

L B v a9
dtJr V=0Vt - az( azj

va d6 man nudc bién boi phu:orng trinh trang
thai. Su tiéu tan nang lugng & quy mo ludi nho
duoc thé hién theo dang do nhét roi (do khuéch
tan). Vigc tham sb hoa nay thé hién dudi dang
phan tang két horp véi dong nang dong roi va
d6 dai pha trén & quy mé Ion.

Cac phu’O'ng trinh cha dao cé sau bién chinh
trong md hinh 3-D, dwoc thé hién trong cac
phuong trinh dudi day Hai thanh phin nim
ngang (x,y) cta cac phuong trinh déng hrong
dang véc to:

¢
—ifvxypdz +E +2(, V) 1)
pOz p

ERIE RPN

Céc phuong trinh d6i v6i dong ning dong
rbi va do dai pha tron:

ol gl sen o

))+iNhgﬂ 'W[gﬂ (g, -q1)  (5)

Hé théng khép kin véi vai mdi lién hé can
bang. Phuong trinh lién tuc 3-D dwa ra cach
thirc cho tinh toan van téc thing ding w dudi
dang van téc nam ngang:

@:_vxy.wﬁ 9 @)
oz oz\ p

Mat do lién quan dén nhiét do va do6 man
bai phu’ong trinh trang thai Gill, 1982 [18], uéc
lwong tai 4p suit khong doi:

+S (0, 824493 —4,0899.10°T +7,6438.10°T* —8, 2467.10 " +5, 3875.10’9T4) (8)

s”( 5,72466.10° +1,0227.10°T —1,6546.10 °T? )+ 4,8314.10*S?

Trong do:

ow = 99,842594 + 6,79395.107°T —9,095290.107°T 2 +1,001685.107T * —1,120083.107°T * + 6,536332.10°T °
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Khép kin dbi voi cac hé sé pha tron dong
rbi thang dung Ia:

Np =qlsy, (98-)
N, = qls, (9¢)

Trong d6 sq la hang sd, cac ham 6n dinh s, va

Mgt sé két qua tinh toan dong chay ...

sy 1a cac ham dai s6 cua phan ting cuc bo

G z('q—zzpi%p (Galperin va nnk., 1988) [19].
0
(92— 93Gy) 9d
= 10,601 36,) o)
J6
=060 )
$¢=0,2 (9f)

Bang 1. Tém tit cac hang sb lién két vai khép kin thing ding

A =092

A =074 g,=1-6A/B, g, = 0,66747
B, =16,6 g, =6A +B, g, = 15,620

B, =101 9,=A(g,-Xx,) g, = 0,39327
C, =008 0. =3AA[(B,-3A,)0,-3Cg0,] g, = 3,0858

E, =18 g, =3A0, g, =34,676

E,=133 gs = 9AA, g, = 6,1272

E,=0,25 9 = AQ, g, = 0,49393
k=04

Cha y: Cét | bao gom céc hang sé thuc nghiém Mellor-Yamada (1982) [16]; Es tir Blumberg
va nnk., (1992) [17] va hang sé von Karman «. Cgt 11 bao gom cac cong thizc tir Galperrin va nnk.,
(1988) [19] st dung trong phuwong trinh (9). CAc gia tri S6 Ciia chiing dirot thé hién trong cot 111,

Cac hing s gi, dua vao & day duge don
gidn hda, lién quan trong bang 1 dén cac hing
s6 chuan cua Mellor va Yamada (1982) [16]
duoc dan ra tir thuc nghi¢m. Ciing tir Galperin
nnk., (1988) [19], can mot bién cao hon trén d¢
dai pha tron dudi su phan tang bén:

| Sﬂ
[_9 p

Po Oz
Chon -0,28 <G, <0,0233, nham ngin ngira

su tinh toan do khuéch tan am phi hop véi (9d)
va (9¢). Sau cung, cac trao ddi nam ngang

khong binh lru F, , Fr, ... dwoc biéu din toan
bo trong cac dang Lapcian, dién hinh.

(10)

Fo =V (AV,4V) (11)
Véi A duge cho duédi dang truot cuc bo va quy
moé ludi & nhu trong Smagorinsky (1963) [20]:

A=0,2852 ﬂ—

5 E)

(12)

Cdc diéu kign bién

Bai todn nay duoc giai bai trén co s¢ cac
didu kién bién theo phuong nim ngang dugc
bao toan. Theo phuong thang dung: dbi Véivan

tbc nam ngang, tng suat trugt khi quyén duoc
xéc dinh tai bé mat.

&N s
N, G2, Hy =7w (13)
VOi:  Zw=CupaW (14)

Trong d6: W : Véc to van toc gi6 10 m trén mat
bién; p.: Mat do khong khi (pa= 1,25 kg.m™).

Str dung hé sb can phi tuyén (dua trén cong
thic Large va Pond (1981) [21] duoc hiéu
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chinh ddi vai tde do gi6 thap theo Trenberth va
cong su (1990) [22]):

0,00218 khi: || <1(mis)

(062+—) 10°° khi: 1(mfs) < |v| <3(m/s) (15)

0,00114 khi: 3(m/s) <|v| <10(m/s)
(0,49+0,085[V[)x10~* khi: |v|>10(m/s)

Tai day, s dung diéu Ki¢n truot bac hai
thong thuong quan h¢ ang suat truot toi van toc
dayquua hé s6 can wng suat day bac hai khdng
thir nguyén, Cq.

8V
N oz oz

= Gy V| Vo = ki
z=-h

(16)

Trong do6: k - hé s6 ng suit day tuyén tinh.

Dua vao nhiét do khong khi duogc xac dinh
tir didu kién birc xa voi tde d6 1am néng o va
nhiét d can bang To:

NhaT

p ——a(T -To)

17)

Tai ddy, thong lugng nhi¢t duoc gia su la
khong dang ké.

I -0 (18)

W1+ Ez[m]l ES[M}

Vi Kl—d
céch d thi mot trong hai tuong chin duoc loai
bo. Ca hai &, va &_dugc dat bang 1. Sau cung,
diéu kién dong hoc dugc ap dit trén van toc
thang dung w tai bé mat.

cach tiép can ddng nhit ¢ khoang

w=26 1y.v s (P-E) (22)

ot
va tai day:
W=-V-Vh (23)
Ca hai dugc 4ap dat nhu cac diéu kién

Dirichlet trén dao ham -z theo Lynch va
Naimie (1993) [24].
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Tuong ty nhu T, cac diéu kién khong thong
lwong ciing dugc ap dat trén S tai bé mat va
day. Ddi voi o7, cac diéu kién Dirichlet 1a doi
hoi tai day:

0 = BPu? (19)

8\/
N, <5 o1
cac diéu kién bién van téc. Phu hop véi diéu
kién truot tai day, bién dugc tinh todn z, =-h
la vi tri trong pham vi 6p tng suét khong ddi
tai mot d6 cao & =1m trén nén day thuc té
(Lynch va nnk., 1996) [23]. B6 dai pha tron
duoc tinh toan tai day dgqc dat cho phu hop
véi quy luat caa tuong chan:

| =x&,

Véi van tbc ma sat u? = xac dinh theo

(20)

Trong d6: k=0,4 la hing s Von Karman. Tai
bé mat tu do, cac diéu kién khong thong luong
(Neuman) duoc (ng dung t6i ca hai o va g?l.
Ham sét tuong chin W duoc Iéy tr Blumberg
va nnk., (1992) [17] va duoc két hop chat ch@
tinh bat ddi xtng gitta bé mat va day “cac
tuong chan™:

2

(21)

Duéi ddy la toan bo cac ky hiéu su dung trong
cac phwong trinh trén:

V(xy,zt) - van téc dong, véi cac thanh
phan trong toa d6 D& cac (u,v,w); ¢ (x y,t) - do
cao bé mit ty do; h(xy) - do sdu nuéc khong
bi x&o tron; H(xy,t) - téng d6 sdu, H=h+(;
p(xy,zt) - mat d6 nuéc bién, p, - gia tri
trung binh cua mat do nudéc bién; T(x,y,zt) -
nhiét d6 nuwdc bién; S(xy,z,t) - d6 man nudc
bién; q’(x,y,z,t)/2 - dong ning dong rbi:
I(x,y,z,t) - d6 dai pha tron dong rdi; N, (xy,zt)
- d6 nhét réi thing dung; N.(xy,zt) - do
khuéch tan réi thing dung ddi voi nhiét do va
do man; N,(xy,zt) - do khuéch tan réi thang



dung dbi véi o? va ¢?l; Fu R, Fs - 1A céc trao
d6i nam ngang khong binh hru ciia dong ning,
nhiét ¢ va do6 man; g - gia toc trong truong;
fla véc to Coriolis, c6 hudng theo phuong
thing dang véi d6 16n f; V - toan tir gradient,
V,,la phan nim ngang cta no, % - dao ham
todn phan theo thoi gian cho chuyén dong ba
chiéu cua chit long, dt gt+v V; (xy) - cac
toa do Dé cac nam ngang, chiéu x duong vé
phia dong, chiu y dwong ve phia bac; z - toa d6
theo phwong thiang dang, c6 chiéu duong
huéng 1én; -h<z<¢ ;t- thoi gian; Vo(X Y, zt)
- van tc dong chay nam ngang tai day cua cot
nu6c; Cq - hé s6 can day.

Ky hiéu nguon

o(xy,zt) - ngudn khéi luong phan b
khéi 1 /thoi gian/thé tich d i); o/ -
(khoi hwong/thoi gian/thé tich don vi) /D

ngudn theo thé tich (thé tich/thai gian/thé tich
don vi); Vo, T,, S,, 02 g2, - 1a cac tinh chét
cua ngudn nudc; P 1a lwong mua tai bé mat tu
do: thé tich/ thoi gian/ dién tich don vi; E 1a
luong bay hoi tai bé mat tu do: thé tich/thoi
gian/dién tich don vi.

Céc md ta chi tiét vé diu kién ban dau, diéu
kién bién va cac tng dung m0 hinh cho cac vung
nghién ctru khac nhau co thé tim thay trong céng

trinh cua Bui Hong Long va Tran Vin Chung
(2007, 2008, 2009, 2014) [9, 11-15].

KET QUA
Lwéi tinh

Két qua tinh dong chay ¢ vinh Bic Bo duoc
trich xuit tir két qua tinh dong chay toan Bién
Dong, ngoai dnh hu:orng cua tridu, ché do gio
dua trén hai ché do gi6 mua chinh: Dong Bic
(tu: thang 12 nim trude dén thang 2 nam sau)
va mua glo Tay Nam (tir thang 6 dén thang 8)
Ché do gi6 mua duoc lay trung binh i co so
dit liéu cua md hinh khi hau toan ciu CFSR
(Climate Forecast System Reanaly5|s) thuoc
Trung tdm Quéc gia vé du bao méi truong My

NCEP (National Centers for Environmental
Prediction) (NCEP CFSR). Pham vi thoi gian

Mgt sé két qua tinh toan dong chay ...

cho chuol dir ligu duoc str dung tir 1979 - 2012,
tan suit sé lieu 1a 1 gio/sd lidu voi bude lugi
theo phuong ngang thuong dugc st dung Xap
xi 0,25 d6. Mang lugi phan tir duoc xay dung
cho vung tinh toan co khong gian duorc glorl han
kinh d¢ tur 100, 0883°E dén 117,9899°E va vi d¢
tr 4,4546°N dén 23,6867°N (hinh 1). Mang
luéi phan tir hira han duoc the hi¢n trén hinh 2.
Goéc 6 ludi nho nhat la 25° tong sé mién tinh
2.646.196,4505 km?, cac diém tinh 12 5.366 voi
19.204 tam giac. Dlen tich 6 luéi tam giac cuc
tleu la 81,9732 km? trung binh la 259,3293
km?, cuc dai 774,2812 km®. Theo phurong thing
du:ng chung toi da chia mién tinh 1am 20 16p.
Két qua co thé xem minh hoa trén hinh 1, 2.

IS0 1055 1060 1065 1070 1075
22 T

lo80 1085 1090 1095 1100
RUNGRUGC ’

e Mo L

B - 160
1060 1065 1070 1075 1080 1085 1090 1095 1100

Hinh 1. Ban d6 d6 sau (m) vinh Bic Bo

6.0%
1050 1055

EE ; S Pt
B %m o L - AR"‘ ’i“}é’ 16.0
DS & 5

ID:Q\JOﬁ 05.0 1065 107.0 107.5 1080 1085 109.0 1095 110.0 110.5 111.0

Hinh 2. Mang luéi tam giac cho
tinh toan dong chay

Dé danh gia kha nang thuc hién cta mé hinh,
ching t6i da kiém tra sb liéu tinh toan cua md
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hinh véi s6 liéu thue do dwoc cdng bé cua Fang  duoc thé hién trén hinh 3 va so sanh giira s lieu
va nnk. (1999) [25]. Cac tram dung dé kiém tra  thuc do va mé hinh duoc thé hién trén bang 2.

Bang 2. So sanh két qua tinh véi sb lidu do dac tai cac tram thay tridu

. R R 3 Bién d§ (cm) Pha GMT (d9)
STT T d Kinhdé Viddé Song R — R —
ram do (E) (N) tridu Thuc Mo Sais6tuwong  Thuc M6 Saisotuong
do hinh doi (%) do hinh dai (%)

M. 78 63,5 19 80 74,0 8
Omrs 00, S, 35 36,2 3 115 132,1 15
1 Naozhou I. 110735 20°57 K, 44 355 19 205 2194 7
0, 38 40,8 7 164 166,8 1
M. 20 18,9 6 32 30,6 5
) 0. Onn s S, 12 12,8 7 88 94,7 8
2 Haikou 110717 20701 K, 39 39.9 2 336 3254 3
0, 49 48,1 2 282 263,3 7
M. 18 20,1 11 78 72,0 8
. 0n 1s Omms S, 8 7,0 13 100 107,3 7
3 Lingshuijiao 110704 18723 K, 30 31,8 6 197 195.2 1
0, 23 27,5 20 145 154,4 6
M. 18 17,2 4 189 189,1 0
0ns 0n s S, 6 51 15 238 239,2 1
4 Basuo 108°37 19706 K, 54 53,3 1 311 3117 0
0, 62 64,5 4 252 259,6 3
M. 24 24,0 0 278 278,4 0
0 s . S, 9 8,0 11 324 342,6 6
> Yangpu 109°20"  19°50" 73 736 1 325 3269 1
0, 81 84,6 4 266 275,1 3
M. 44 43,2 2 305 307,3 1
- Onc Om s S, 11 13,8 26 357 359,6 1
6 Beihai 109°05 21°29 K, 88 87.0 1 336 3365 0
0, 96 98,7 3 282 281,7 0
M. 18 20,8 15 307 315,4 3
: 0ns Ones S, 6 7,2 20 350 345,1 1
7 Tsieng mum 107737 21°08 K, 73 75,7 4 336 3401 1
0, 82 93,6 14 278 293,8 6
M. 6 55 8 272 229,8 16
N . 0n 1s 00, S, 3 33 12 267 277,7 4
8 Hon Gai 107°04 20°57 K, 85 77.3 9 243 3461 1
0, 88 87,3 1 296 294,3 1
M. 30 29,4 2 159 159,7 0
Lz 05 00 S, 9 9,9 10 233 231,0 1
9 Hon Nieu 10546 18748 K, 49 49,1 0 243 343.4 0
0, 58 59,2 2 305 295,4 3
M. 18 20,7 15 169 156,1 8
N A . 0, m S, 5 57 15 211 199,3 6
10 Quang Khé 106728 17°42 K, 21 23,1 10 350 347.6 1
0, 27 30,0 11 301 291,2 3
M. 18 17,5 3 119 118,9 0
N 0ngs 0m 1» S, 4 4,9 22 178 158,4 11
11 Thuan An 107°38 16734 K, 3 2.7 9 150 174.0 16
0, 2 2,0 2 267 254,4 5
M. 17 18,5 9 98 96,9 1
s NE 044> Ones S, 6 6,8 13 133 134,5 1
12 PbaNang 108"11 16705 K, 20 17.6 12 184 1815 1
0, 13 12,9 0 146 153,7 5

Ghi cha: Sé liéu thuee do dwroc |dy tir cong trinh cia Fang va nnk., 1999 [25].
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Hinh 4a. Phan bé dong chay gio,
mua gié Bong Bac tai bé mat bién

Mgt sé két qua tinh toan dong chay ...
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Hinh 4b. Phan b truong dong chay tong hop
trén bé mat bién, mua gi6 Dong Béc

Trong thoi ky gi6 miia Béng Béc xuét hién
dong chay manh, thuong xuyén qua eo Quynh
Chau (tir phia Trung Quéc) téc do cé thé dat
52 cm/s chinh do anh huéng cua dong nay tao
ra mot khu vuc dong chay manh ¢ khu vuc tay
bic vinh Bic Bo. Giira vinh Bic Bo ton tai mot
khu vuc c6 toe do dong chay yéu voi van téc
trung binh 10 cm/s, ngoai ra trong khu vuc nay
con xuét hién mot khu vuc xoay thuan. Bén
ngoai cira vinh khu vuc ludng chinh di gitta
Con Co_(Viét Nam) va ddo Hai Nam (Trung
Qudc) ton tai mot hé thong dong do tac dong
cua truong gié Bong Bac va dong chay tong
hop véi toc d6 kha manh xap xi 60 cm/s c6 mot
nhanh nho di vao vinh con dong chinh di vé
phla bo tdy nam ngoal ctra vinh. Hé thong dong
nay s€ lam glam cuong d6 cua dong trieu pha
tricu 1én (di vao vinh qua ctra ch|nh) Dé xét
anh huéng cia hé théng g|o mua Ién vung
nghién ctru, chung t6i da mo phong su tac dong
thuan tly cua ung suat gio tao nén hé thong
dong chay trong vinh. Hé théng dong nay dugc
thé hién cho truong gio déng bac tir hinh 4a -
8a va cho truong gi6 Tay Nam tur hinh 9a - 13b.
Tur trén cac hinh vé& biéu didn phan b truong
dong chdy tinh toan theo d¢ sau tir mat dén do
sau 50 m ching ta thdy rang cac dic trung co
ban vé phan bé truong dong chay gié va dong

327



Tran Van Chung, Bii Hong Long

téng hop gan nhu khong thay dol theo d6 sau
tuy nhién ve do Ién dong giam dan va pham vi
cua xoay thuan nho dan Mot didu nita can chd
y riang: Dong vat chit di theo dong ven bo phia
dong - nam Quang Pong di vao vinh Bic Bo
gua eo QUynh Chau trong mua gié nay cé thé
tac dong toi vung nude vung dinh vinh phia tay
bic. Mot nhan dinh twong ty V&i ving nuéc
ven bo tir Quang Binh téi Thura Thién Hué
ciing bi anh hudng bai dong chay ven bo manh
tir dong dao Hai Nam.
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Hinh 5a. Phan b dong chay gié,
mua gié Bong Bac tai d6 sau 10 m
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Hinh 5b. Phan bé truong dong chay tong hop
tai d6 sau 10 m, mia gi6 Pong Bic
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Hinh 6a. Phan b dong chay gié,
mua gié NE tai do sau 20 m
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tai do sau 20 m, mua gi6 NE
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Hinh 7a. Phan bo dong chay gio,
mua gi6 Pong BAc tai d6 sau 30 m



Mgt sé két qua tinh toan dong chay ...
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Hinh 8a. Phan b dong chay gié,

mua gi6 Pong BAc tai d6 sau 50 m Hinh 9b. I.Dh"in bf’ truong _dpng chay tong hop
tai bé mat, mua gié Tay Nam
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Hinh 8b. Phan b truong dong chay téng hop Hinh 10a. Phan b6 dong chay gio,
tai 46 sdu 50 m, mua gi6 Bong Bac mua gié Tay Nam tai d6 sau 10 m
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Hinh 10b. Phan bé trudng dong chay téng hop Hinh 12a. Phan b dong chay gio,
tai do sdu 10 m, mua gi6 Tay Nam mua gié Tay Nam tai d6 sau 30 m
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Hinh 11a. Phan b dong chay gio, Hinh 12b. Phan bé truong dong chay tong hop
mua gié Tay Nam tai @6 sau 20 m tai d6 sdu 30 m, mua gi6 Tay Nam
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Hinh 11b. Phan bé trudng dong chay téng hop Hinh 13a. Phan b dong chay gio,
tai d6 sdu 20 m, mua gi6 Tay Nam mua gié Tay Nam tai d6 sau 50 m
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Hinh 13b. Phan bé trudng dong chay téng hop
tai d6 sau 50 m, mua gié Tay Nam

Vao thoi ky nay dong chay di ra ngoai
cra vinh qua eo QUynh Chau c6 thé dat
80 cm/s (vao thoi gian tridu xudng). Khu vuc
gitta vinh dong chay be mat thuong I6n hon
20 cm/s c6 huéng vé phi bo tdy ddo Hai
Nam. O khu vic nay ciing tdn tai mot xody
thuan nhé. Twong tu nhu trong truong horp
mua gi6 bong Bac, truong dong chay do gié
khong bién doi nhiéu vé cuong do va hu’orng
theo do sau (xem hinh 9a - 13a). Bén ngoai
ctra 16n cua vinh, dong chay mat do thé hién
vai tro kha rg rang trong truong hop dong
chay gio va dong triéu khong I6n (khong du
manh) Mot didu dic biét co thé thay ro la
van ton tai mot dong chay tur phia bic xuong
di vé phia nam khi di qua ctra vinh (xem cac
hinh tir 9b - 13b). Két qua nay cho thay tdn
tai mot dong chay thuong ky tur phla bac di
vé phia nam trong ca hai mua gi6 chinh ma
nguyén nhan chinh la do anh huéng cua dong
mat do.

THAO LUAN
Ttr cac két qua tinh toan cho thiy rang:

Dong chdy do gi6 dong vai tr0 quan trong
bén trong vinh Bic Bo con dong chay mat do,
dong thuorng ky dong vai tr0 quan trong ¢ vung
ctra chinh va bén ngoai cira chinh caa vinh. Ton
tai dong chay manh thuong ky di tur phla bic
xudng phia nam qua cira vinh (didu nay da

Mgt sé két qua tinh toan dong chay ...

dugc xac nhan tr mot sé két qua nghién ctu
trude ddy) ma vai tro chinh la do dong mat do.
Xuat hién cac xoady thuan vao mua gi6 Bong
Bic va xody nghich vao mua gi6 Tay Nam
trong vinh.

Tur két qua kiém chung s liéu thyc tai 12
tram do cho thy sai s6 twong déi caa moé hinh
tinh vé bién d6 cua cac song tridu cao nhat
ciing chi 26%, trung binh 8% va sai sb tuong
dbi vé pha, cao nhit chi khoang 16% va trung
binh 4%. Diéu nay cho thiy mé hinh ba chiéu
(3D) phi tuyén véi phuong phap phin tir hitu
han voi mang ludi tam giac c6 thé 4p dung phu
hop vao md phong truong dong chay trong
vinh Bic Bo.

Mot s6 van dé can thiét ca vé mat khoa hoc
va thyc tien ma chung toi sg tiep tuc nghién ctu
dé chi tiét hon:

Lam r0 hon vai tro cua eo Quynh Chau
théng qua qua trinh trao doi nude doi vai ché
d6 thay van (khéi nuéc ven bo), dong lec
(dong chay ...), van chuyén vat chat, chat luong
moi truong, da dang sinh hoc tai khu vuc phia
bic va dinh vinh Bic Bo.

Kha nang van chuyén, phan tan vat ligu
(dong boi tich) va tram lang vat chit tir khu vuc
ctra cua hé thdng song Hong ra vinh Bic Bo
duéi tac dong cua bién ddi khi hau va hoat
déng caa con nguoi.

Tim hiéu qué trinh van chuyén va phan b6
nguon glong sinh vat blen trong khu vuc vinh
gop phan vao viéc bao tdn va phat tién bén
virng kinh té bién.

V& kha ning ton tai khu vuc nuéce trdi cuc
bo (thoi gian va pham vi) ¢ cira vinh Bic B
vao mia gié chuyén tiép (NE - SW) va SW va
no cé tac dong gi toi nguon loi va da dang sinh
hoc caa ving bién lién ké véi cua vinh.

~ Chinh xac héa va lam rd thién vi tri cua
diém vo trieu (Tidal Amphidromia) tai vung
ven bo khu vuc cira vinh.

Loi cam on: Dé hoan thanh bai béo nay ching
toi da sir dung cac tai liéu, su ho tro cua nhiem
vu Nghi dinh thu Horp tac Quéc té Viet Nam -
buc (2003 - 2008) va nhiém vu Nghi dinh thu
Hop tac Quéc té Viét Nam - Hoa Ky (2013 -

331



Tran Van Chung, Bui Hong Long

2015) Chung t6i xin chan thanh cam on su ung
ho, giup d& cua 2 nhigm vu Nghi dinh thu hop
tac qudc té trén.
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SOME CALCULATED RESULTS OF CURRENT IN THE
GULF OF TONKIN BY USING NONLINEAR
THREE DIMENSIONAL (3D) MODEL

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

ABSTRACT: Among marine investigation and study activities, the studies and calculation of
dynamic system are very necessary and important, especially in the Gulf of Tonkin (Vietnam),
where many economic and social activities are happening and where is affected not only by the
fresh water from Red river but also by the western currents in the South China Sea through the gulf
mouth and Quynh Chau Strait (between Leizhou Peninsula and Hainan Island). Up to now, the
results of study, calculation and simulation of the currents in the Gulf of Tonkin with consideration
on these factors and climate change effects leading to the change of occurring time, wind intensity,
wind season length are very different compared to the previous results and they are still very limited
and unsystematic. In this paper we tried to solve the three-dimensional (3D) nonlinear model of
currents during northeast and southwest monsoons in this region using finite element method
(FEM). The calculation results showed the main characteristics, the spatial and depth variation of
intensity and direction of the current fields during typical monsoons in the Gulf of Tonkin. The
calculation results showed that: Quynh Chau Strait plays an important role in water exchange
between the Gulf of Tonkin and the South China Sea; The wind currents play an important role
inside the Gulf of Tonkin and the density currents (thermo-haline, regular currents) play an
important role inside and outside the main mouth of the gulf; Strong regular currents are existing
(in the whole year with two wind seasons), flowing from north to south through the gulf mouth (this
has been approved by some previous study results) in which the density currents play the main role;
Cyclones have been formed in northeast monsoon and anticyclones have been formed in southwest
monsoon in the gulf.

Keywords: Tide, current, three-dimensional (3D) nonlinear model, finite element method
(FEM), Gulf of Tonkin.
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