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TOM TAT: Cac phan tich truong gié trung binh tir nam 1979 - 8/2015 d4 cho thay rang trong
vinh Viing Ré, qua trinh thuy dong luc chiu anh huéng chinh boi dong tridu khi ma tan suét gié yéu
chiém ty 18 kha cao va ché do gi6 chiu anh huong hoan toan boi tinh dia phwong khu vuc va it c6
kha nang thay d6i dang ké toc do dong triéu. Tir phan tich tac dong ciia dong triéu, co ché dong vao
- ra trong vinh kha dic trung. Sy twong dong vé do 16n va nguoc huong giita hai pha triéu da thé
hién rd rang trong md phong. Anh huéng cia truong gié Pong Bic thé hién kha rd 6 pha tridu
Xuong, d4 6 sy xuat hién vai xody cuc bo nho, dang chii y 1a mot Xody thuén cuc bo vé phla déng
bic cua vinh. C6 su thay ddi vi tri dé tée do dong dat gia tri lon nhét va téc do dong lon nhét cling
duoc gia ting thém khoang 0,5 cm/s voi hudng léch 5,3° theo chiéu kim dong ho. Tac dong cua gio
mua Tdy Nam d4 anh huong dén phan bé dong chay dbi véi pha triéu 18n, phia trong vinh da hinh
thanh cac xody nghich cuc bd. Cac xoay hinh thanh nay cé tac dung 1am suy giam toc do dong dat
cuc tri, sy suy giam nay khoang 1,7 cm/s nhung hau nhu khong lam léch hudng dong chay dat gia

tri 16n nhat (chi léch 0,3° theo chiéu kim ddng hd) va vi tri dong dat gia tri 16n nhat.

Tir khoéa: Thay triéu, dong chay, mé hinh hai chiéu phi tuyén, phwong phép phan tir hiru han,

vinh Ving R6.

MO PAU

Ving Ro61a mot vinh nho thudéec xd8 Hoa
Xuan Nam, huy¢n Dong HoOa, tinh Phu Yen,
nam ngay sat ria ddy ndi Beo C4. Vinh la ranh
gidi ty nhién trén bien giita Phi Yén véi Khanh
Hoa. Ving RO ndm tiép gidp voibién Dai
Lanh thuoc vinh Van Phong, tinh Khanh Hoa.
Vinh Viing R6 ¢6 dién tich 16,4 km2 mat nudc,
dugc 3 day nGi cao che chin 1a Béo Ca, P4 Bia
va Hon Ba tir 3 phia béc, déng va tay. Phla nam
vinh 1a ddéo HOn Nua cao 105 m. Viing Ro la
mot trong ba dia dlem c6 diéu kién tu nhién tot
nhat tai Viét Nam dé xay dung cang bién 16n
(hai dia diém con lai la Cam Ranh va Van
Phong). Hon nita vigc nam canh cang trung
chuyén container quoc té Van Phong tao cho
Viing R9 loi thé rit 1on cho cac hoat dong xudt

nhap khdu hang hoa, glao lwu v6i thé gi6i.
Nham khai thac loi thé cang Viing R, khu kinh
té Nam Phu Yeén da dugc thanh lap. Cac hoat
dong dleu tra khao sat, nghién ctru, tinh toan
cac yéu tb moi truong, sinh thai, thuy van, dong
luc hoc cho khu vyc nay tré nén hét strc cap
bach va can thiét phuc vu cho cong tac bao vé
moi truong va phat trién bén vitng.

Cac nghién ciru qua trinh dong luc noi
chung va ché do dong chay noi riéng cho Viing
R® - Phd Yén bang phu:ong phap phan tir hitu
han con kha méi me¢ ¢ Vigt Nam. Viéc st dung
phuong phap phin tr hiru han da khéc phuc
dugc kho khan trude kia ma phuong phap sai
phan hitu han gép phai khi ing dung nghién
cru cho vung c6 dia hinh day phuc tap, do la
véan dé ludi tinh, bién, dong doc bo,... Phuong
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phép phan tir hitu han da giai quyét bai toan
nudc nong dua trén tinh linh hoat ludi hinh hoc
cao, dac biét khi nghlen ctru trén Mmang ludi
thlch tmg khong cau tric tai cac Vung c6 dia
hinh day bién doi phu:c tap. Cac mo hinh phan
ter htu han da tré nén kha pho bién va da u:ng
dung nhiéu noi trén thé gioi, ¢0 thé ké tén cac
mo hinh dién hinh trén thé gi6i thudc loai nay
géom ADCIRC, QUODDY BELLAMY,
UTBEST, SHYFEM,.

MO HINH HOA CAC PHUONG TRINH
THUY PONG LUC BANG PHUONG
PHAP PHAN TU HUU HAN

Phu:orng phap phan tr hiru han trong viéc
tinh toan va mo phong cic qua trinh Hai duong
hoc van dang 1a hu:orng nghién ctru con kha moi
mé trén thé g101 né van dang duoc tiép tuc
nghién ctru va hoan thién. Cu thé, cong trinh
cta Comblen va nnk., (2009) [1] d& md phong
md hinh hoan luu chung dai duong theo cach
hi¢u qua téi roi rac hoéa cac phuong trinh vi
phan tu:ng phin trén bé mit cong bing phuong
tién cua phuong phap phin tir hiru han trén
mang ludi tam giac. Jones va Davies (2010)
[2], d& ung dung mo hinh theo phuong phap
phan tir hitu han vao nghién ctru dong trieu
trong Mersey Estuary va Eastern Irish Sea,.
Bajo va nnk., (2015) [3] da ap dyng mo hinh 50
tri dua trén ky thudt roi rac héa phan tir hiru
han (SHYFEM (Shallow Water Hydrodynamic
Finite Element Model)) st dung trong nghién
ciru hoan luu nudce trong thém phia tay béc
Bién Pen, dic biét gin Danube Delta va ven b
Rumani.

Céc cong trinh nghién ctru sé trj cho mo
hinh thay déng luc hoc theo phu:ong phép phan
tr hitu han, chi tap trung trong cdc cong trinh
nghién ctru cia Bui Hong Long va Tran Vin
Chung (2007, 2008, 2009, 2010, 2012, 2013,
2014) [4-10], nhdm tac gid Tran Vin Chung va
Tbng Phudc Hoang Son (2014) [11] ap dung
nghlen ctru ché do dong luc - sinh dija hoa tai
viing ven bién Viét Nam va da buée dau thuc
hién so sanh két qua nghién ciru cia mé hinh
FEM voi mo hinh Ecosmo va véi thuc té do
dac tai vung nghién ciru Binh Cang - Nha
Trang [12] va so sanh véi s lidu thuc té tai cac
tram myc nude trong nghién ctu ché do dong
chay cho vinh Bic B6 [13].
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Cac phu’ong trinh nude nong dugce str dung
dé mo phong cac qua trinh thuy dong luc hoc
cua cira song va ven bién. Cac phuong_trinh
chii dao cho dong luc cua hé thong bao gém ca
hai phuong trinh lién tuc va phuong trinh dong
luong. Dé don gidn hai phuong trinh trén, st
dung cac gia thict nhu sau: (i) mat do la khong
doi; (i) ap sut thing dung chi 1a thuy tinh; (iii)
hoan luu binh luu 16n hon nhiéu so voi hoan
luu doi huu.

Hai phuong trinh c6 thé duoc viét duéi
dang nhu sau:
Phuong trinh lién tuc:

oH R
— 4V HV =0 (1)
ot

Phuong trinh dong lugng ndm ngang:

N - Cy 1ol W
— 4 fxV +v~Vv+gV§+—|v|v =— (2
ot H H
Trong d6: V la vén téc lay trung binh theo do
sau (m/s); t la thoi gian (s); V 1a todn tir vi phan
gradient nam ngang; € 1a d¢ ning be mt so véi
muc nude tinh (m); g la gia toc cua trong
truong (m/s%); f l1asu quay do Coriolis (s™);
c,1a hé s6 can ddy; H 1a tong do sau cua cot
nude (Voi sy dang muce nude:

H =jdz+jdz=(h+<)

va V41 su rut muc nude:

—<

= [a=(-0

~h

va h la d6 siu so v&i muc nude tinh (m)).
Trong truwong hop xét dén dong chdy do

gi0: Pua vao gia tri van toc gio trén toan bo
mang ludi tinh. Gia tri ndy dugc dung dé giai
phuong trinh dong luong théng qua W - ung
suat gi6 dong hoc (Ung suat chia voi mat

do,Ww =L, 7 la ung suat gi6, p 1a mat do

hs

nude bién) (Pascal).



i =Kp [, (3)
Trong do: V., 1a van téc gi6 tai 10 m so véi bé
mit bién, K hé sé can bé mat bién, p. la mat do
khong khi (p.= 1,25 kg.m™).

C6 rat nhiéu cong trinh nghién cttu v& hé sb
K, trong m6 hinh tinh ching téi st dung theo
tinh todn cia WAMDI Group (1988) dudi
dang:

() =2, +Zf (t)-A, - cos[a)k[

Trong d6: ¢(t) 1a d6 cao thuy triéu tong hop tai
vi tri da biét theo thoi gian (m); Z, 1a gié tri
muc nude bién trung binh tai diém da cho trén
muc nude “khong do sdu” (m); chi sé k biéu thi
c4c song triéu riéng biét, f, va (V (t,)+U (t))k
la cac tham sé thién vin phu thudc vao thoi
gian quan tric, trong d6 f, duoc goi 13 nhan ti
bien do, (V (t,)+U(t)), goi 1a pha thién vin,
v6i V(to) 1a didu chinh dbi v6i thoi gian van
hanh va U(t) 1a thira sé thay ddi pha; A, gy la
céc hang sb diéu hoa bién d6 (m) va pha tré
Greenwich (d0) thanh phan, chung phu thudc
vao diéu kién dia phuong tai vi tri quan tric; ax
2 tAn s6 thay tridu thanh phan (rad/s).

Sir dung hé so ma sdt ddy cg:

Dé dua vao hé sb nay, thong thu:orng c6 ba
kleu duoc lya chon: dua vao h¢ so can khong
dbi (CD), Xap xi Manning (n) va xap xi Chezy
Cac h¢ s6 nay s& duoc dung cho tinh toan tng
suit day trong phuong trinh dong luong.

Ma sat day CD: CD hoic hé sb can khong
dbi duoc su dung theo mét cach don gian dé
xéac dinh tng suét luc can ma sat ma dwoc tao
bai dia hinh day Luc can ma sat nay la mot gia
tri khong ddi va khong phdi dya trén d cao
nudc. Chi gia tri ma xac dinh d6 can khong ddi
tai mot diem la lién quan d¢ ghd ghé cua dia
hinh két hop voi diém d6. Lya chon CD dua
vao truc tiép hé s Gmg sudt day cq. Vi vay:

=CD (6)

Tinh toan dong chay tai vinh Viing Ré...

0,0012875
K =

0,0008 +0,000065\V,,| Vo[ >7.5m/s @

Trong truwong hop co xét dén dong triéu:
Dao dong thay triéu duoc dwa vao cac nut tai
gia tri bién mo.

Dé ma tao tdng hop luc do triéu thich hop
va &p dat chinh xac cac diéu kién bién Di-
richlet. Phuong trinh sau day phai duoc lay
téng trén tt ca cac thanh phan tridu:
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to ]+ (V (&) +U (1)), ——gk]
Theo Pham Van Ninh [14], trong md hinh
chon ¢4 = 0,0026.

Hé sb nay dugc dwa vao chuong trinh
bang cach tao mang CD cho tat ca cac nut.

Ma sat ddy Manning: Kiéu thtr hai ciia ma
sat day st dung cong thirc Manning ddi voi tinh
todn Ung suit ddy. Manning st dung thuc
nghiém dé x4c dinh hé s6 Chezy 1a ti 1& thuan
véi can bac sau ban kinh thuy luc va ti 1€
nghich v6i hé s6 Manning, n. Hé s6 Manning
phu thudc trén cac tham sb thuc nghiém nhu do
sdu nudc, sb Reynold, mit cit hinh hoc ngang,
vat chat day va tham thuc vat day.

Dé ma tinh cg, hé sé tng suit day, cong
thirc sau day c6 thé dugc sir dung theo hé don
Vi mét:
gn’

o 0

Cy, =

Trong do: g la gia tc trong truong (m/s?); n la
hé s6 gho ghé Manning; R la ban kinh thay luc
theo met.

Ban kinh thuy lyc cia mét eo bién v6i mot
mit cit ngang vudng goc ¢ thé duge xac dinh
nhu sau:

bH

“ZH+D) ©

Trong d6: b 1a d6 réng cua eo bién v4i mot mat
cat ngang vuong goc; H 1a d¢ sau cia eo bién.

123



Tran Van Chung, Nguyén Hitu Hudn

Trong phan 16n clra song va ven bién, do
rong phai I6n hon nhiéu dd sau, do d6 ban kinh
thily luc c6 thé dugc xac dinh nhu sau:

R=H 9)
Phuong trinh (7) tré thanh:

2
C, = gq,s (10)

Cac hé sb sir dung trong chu:orng trinh c6
thé duoc tly chon theo 3 kiéu dua vao noi trén,
Thu ty trong m6 hinh tinh néu dua vao hé sb
Manning thi {ng sudt diay Manning dugce
chuyen t6i ing sudt day CD va sau d6 chuyén
t6i ung suit day Chezy.

Bang 1. Cac hé sb Manmng
cho céc kiéu day xac dinh

Kiéu day N
Saéi (Gravel) 0,025
Séi va da cudi (Gravel and boulders) 0,040
D4t (Earth) 0,030
D4t va cd bién (Earth and grass) 0,026
DAét, nhiéu cd bién (Earth, very weedy) 0,080

Trong truong hop nghién ciru ché do dong
chay trong vinh, ¢6 nén ddy khong phuc tap, ta
c6 thé chon hé s6 Manning nhu sau: n = 0,025
(cho vinh), 0,075 (vung cira song).

Ma sat ddy Chezy: Céch tiép can thir ba t6i
ma sat day la cach tiép can Chezy Luyc can day
Chezy phy thude ti I1¢ thuan véi chu vi eo bién
u6t va binh phu:ong van toc va ti 1¢ nghich véi
d6 dbc thay luc va dién tich mat cit ngang qua
eo bién.

V2P

Luc can (resistance 11
( )oo—— S (11)

Day ciing c6 thé 1a biéu thirc trong phuong
trinh Chezy:

V =C+/RS

Trong d6: C 1a hé s6 Chezy; R 14 luc can.

(12)

Nhu nhin thiy ¢ trén, day 1a kiéu ma sat
day tuong tu nhu cong thirc Mannlng va Cung
phu thugc vao do sau. Vi vdy moi dlem udc
luzorng ma sat day dua trén diém hé sb Chezy
xac dinh va d6 cao nudc.
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Dé ma chuyén CD hoic x4p xi Manning
vao trong dinh dang Chezy, cong thirc sau day
duoc st dung:

- 19
Chezy=,|—=— 13
y ﬂ/CD (13)
Chezy = /H12/3 (14)
n

Hé théng phi tuyén phuong trinh cht dao
clia mod hinh duge gidi theo phép lap tai moi
bude thoi gian. Tai diém bat dau cua moi phép
Iap, trang thai cua hé thong dugc xem xét dé
xéac dinh 10 co so cua dang vat ly. Trong qua
trinh tinh, phan tir bit ky ma thudc trong nut
V6i do sau 0,5 m hoac nhé hon duoc ap dit cho
su chi phdi boi qua trinh dong hoc dugce trinh
bay baéi Ip va nnk., (1988) [15], trong khi @6
toan bo cac phan tir con lai dugc ap dit cho su
chi ph01 bdi qua trinh déng luc hoc. Cong thirc
hoa ddi v6i hai qua trinh vat 1y trén duoc trinh
bay chi tiét bén dudi.

Madic né6c tinh
vY___ z=0
z=-C

No cao be mat

> z=-h

z=-(h+h0)

Hinh 1. Thé hién dang hinh hoc
cua md hinh tinh

g

G G

Hinh 2. Cach b tri mang ludi tam giac
cho cac phan tir



M® hinh nay da dugc nhém tac gia Bui
Hong Long vd Tran Vin Chung tng dung
thanh cdng vao tinh dong tridu va da xac dinh
dugc cac hing sb didu hoa cua cac song tridu
trong cum ddo Song T [4], vinh Cam Ranh
[5], Van Phong [6], DAm Bay (vinh Nha Trang)
[10], Binh Cang - Nha Trang [12] va dong chay
téng hop tai vinh Bic Bo [13].

KET QUA NGHIEN CUU CHE PQ DONG
CHAY TAI VONG RO

Cic thong tin dir liéu diu vao

Théng tin chung

.- " Py

) :
Hinh 3. Truong d6 sau (m) lam khép
trén ban do6 Google Earth

Dé tinh dong chay cho Viing Ro, chung toi
d4 thiét 1ap mang ludi tinh véi kinh do tur
109,38629°E dén 109,43760°E, Vi do tir
12.83287°N dén 12,88080°N (hiéu chinh lai
trén ban dd Google Earth duoc thé hién trén
hinh 3). Mang luéi tam gidc duoc thiét 1ap véi
g6c cuc tiéu 1a 30°, dién tich cuc dai 10.000 m?
trung binh 6.248 m? cuc tiéu 2.807 m® (trén
hinh 4 va hiéu chinh lai trén Google Earth trén
hinh 5). Trong do6, dién tich mat thodng cho
tinh toan 1a 12,75 km’, twong tng véi 1.106
diém nit ndm ngang va 2.041 ludi tam giac.
Céc nit dugc gan dé dua vao diéu kién bién mo
cho dao dong thuy tridu 1a 32 nut, trong d6 bién
m& & tai mat cit A (goi 1a Bién A) 1a 9 nit va
tai mit cit B (goi 1a Bién B) 1a 23 nut, c6 thé
xem chi tiét trén hinh 5. Do siu cuc tiéu dugc

Tinh toan dong chay tai vinh Viing Ré...

tinh toan 0,1 m, budc thoi gian 100 s, s6 vong
lip mdi budc thoi gian 100, ham trong sé 6 =1
(sai phan theo budc thoi gian hoan toan 4n vi
véy bai toan 6n dinh khong diéu kién).
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Hinh 4. Mang ludi tam gidc cho nghién ciru
ché d¢ dong chay

Hinh 5. Mang ludi tam giac dugc lam khép
trén Google Earth

Dé cap nhat sb lidu dong chay va céc yéu tb
khi twong. Trong khudén khd d& tdi ma s
VAST 06.04/14-15 d4 thuc hién 2 chuyén khao
sat bd sung vao thang 5-6/2014 va 11/2014.
Trén hinh 6 la cac tram vi khao sat vat Iy - moi
truong, trong dé cac tram dugc thuc hién do
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mat rong, riéng cac tram ky hi¢u “B” con do
thém lién tuc 1 ngay dém, doi vdi dong chay
2 phat/so liéu.

109.380 109.385 109.390 109.395 109.400 109405 109.410 109.415 108420 109.425 109430 109435 109440
12 1 f f f f i f f f I f 12885

N Nai D4 Bia

12.880 -12.880

12.875 12.875
12.870 +12.870
12865 12.865
12.860 12.860
12.855 12.855
12.850 12.850

12,845 12845

12.840 F12.840

12.835 12.835

HdA Nusa,
12.830 / I-12.830

T T T T T T T T T T T
109.380 109.385 109.390 109.395 109.400 109405 109.410 109.415 108420 109425 109430 109435 109.440

Hinh 6. Cac tram do cho hiéu chinh m6 hinh

Diéu kién bién thuy triéu: Bién mé tai (A)
va (B) (hinh 2) thé hi¢n theo dao dong muc
nudc triéu trén hinh 7.

—e—BitnA
——BlénB

Do ding myts ek o3

)
T

i
E3

i
Tl glan Hoh(h)

Hinh 7. Gia tri dao dong muc nudce dién hinh
cho tinh dong triéu cho Viing R6

Dé c6 thong tin ché do gio tai Viing Ro,
chiing t6i d& sir dung thong tin gié dugc cung
cap tir NCEP CFSR tir ndm 1979 dén 8/2015
theo 1 gio/sd lidu. Dé dbi ching va hiéu chinh
thuc t& mang tinh dia phuong cua gio6 tai Ving
RO, chiung toi da st dung s6 liéu gié gan khu
vuc Viing R6 nhit, d6 1a tram Tuy Hoa (6) va
cac théng tin tr dot khao sat khi twgng vao
thang 5-6/2014 va 11/2014. Véi ché do gi6 tai
tram Tuy Hoa, ching toi da su dyng nguén scf)
liéu gi6 tr ndm 1987 dén 2007, tan suat do soO
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liéu 1a theo &p 6 gio/sd liéu theo cac gid trong
ngay 1, 7, 13, 19 gio.

Khu vwe Tuy HOa - Phu Yén (109°17°E;
13°05°N)

Tu hinh 8, thiy ’rﬁng ba huéng gi6 ,chiéI,n
uu thé 1a bac déng bac (NNE) véi tan suat xuat
hi¢n 19,31%, thoi gian duy tri lién tuc theo gi6
trung binh ngay c6 th¢ dat 36 ngay; dong bac
(NE) chiem 16,35%; huéng bac (N) chicm
10,57%. Cac so li¢u nay thé hi¢n dic trung cua
truong gio mua Dong Bac tai dia phuong. Cac
hudng con lai déu tan suat xuat hién dudi 10%.
Trong d6 gié mua Tay Nam dugc ddc trung boi
hudng gio chinh 1a tay (W) chiém 10,01%.

Phan tich gi6 tgi Viing R6 (109,423041°E;
12,867792°N)

Toc foigio (m/s)

Hinh 9. Hoa gi6 tai Viing R6 theo sb liéu
NCEP CFSR (1979 - 8/2015)



Su dyng dir ligu gié6 duoc cung cap tu
NCEP, CFSR tir nim 1979 dén 8/2015 theo
1 glor/so ligu, khi phan tich chung to1 thay rang
vé co ban tu:orng dong véi sO liéu gio cua Tuy
Hoa, nhung vé chi tiét c6 mot khac biét dang
chd y khi nghién ctru dac trung viung Viing R6.

Hudng gid co tan sudt xudt hién nhiéu nhAt
1a hudéng bac (chiém 15,7%) sau dé toi hudng
NNE (chiém 13,8%), ddy chinh 1a hai huéng
khi chiu dnh hudng cua truong gié Dong Bic
tac dong dén khu vuc. Tan suét xuat hién ding
thir ba la gi6 theo hudng W (9,0%) khi chiu anh
huong cua trudong gié Tay Nam.

Tinh toan dong chay tai vinh Viing Ré...

Theo két qua phan tich thi toc d6 gio tai
Viing R6 twong ddi yeu tin suit gi6 chiém
36,8% tap trung tai toc d6 gi6 2 < ws < 4. Tur
thong tin vé gi6 thé hién trén bang 2 trén
phuong dién tinh trung binh trong nhiéu nim,
thi tdc d6 giod cao nhat vao thang 12 va thap
nhat vao thang 9. Tuy nhién, theo két qua phan
tich thi téc d6 gi6 cao nhit trong ving da timg
dat 22,7 m/s, huéng tay tay bic vao thang 11
(20 h ngay 11/11/2011) va vao thang 7 khong
thiy xudt hién van téc cao qua 10 cm/s
(bang 2).

Bang 2. Tdc d6 gio 16n nhit co thé da xay ra trong Viing Ro

Thang 1 2 3 4 5 6 7 8 9 10 11 12
\(’n’]l"/";‘;‘ 13,7 136 143 10,3 11,0 115 9,6 136 157 17,1 22,7 17,7
H“EE’)”Q 0,0 45,0 00 1575 3375 2700 270,0 2700 2475 00 2925 22,5
Thei | 18h  22h 4h 15h  20h  Oh 13h 7h oh 5h 20h  11h

U 26/ 2327 53/ 94/ 14/5/ 66/ 29/7/ 1608/ 29/9/ 30/10/ 1U11/  4/12/

9 2006 2013 2005 1983 2006 1999 2009 2002 2009 2010 2011 2006
Vib 58 4,6 4,0 3,7 3,6 3,9 3,8 3,9 3.4 4,2 58 6,8

(m/s)

Dong chay do anh hwéng ciia ché dd gié mua

Dbi véi dong chay do anh huong cua g10 va
trleu trung binh trong viing tinh, ché d6 gi6 cu
thé nhu sau:

Do anh hudng cia truong gié Dong Bic:
Téc d6 gi6 5,8 m/s, huéng N.

Do anh hudéng cua truong gié Tay Nam:
Tbc d6 gi6 3,8 m/s, huéng W.

Gié mita Pong Bic
Pha triéu xuong

Du¢i anh hu:orng cua trudng gid Dong
Bic, xudt hién vai xoay cuc b6 nho, dang chu y
1a mét xoay thuan cuc b vé phia déng bic cua
vinh, c6 tAm nim tai vi tri (109,42696°E,
12,87108°N), con céc vi tri khac khong co thay
dbi dang ké khi chi chiu tac dong triéu. Co su
thay (101 vi tri dé tdc do dong dat gia tri 16n nhat
va téc do6 dong ciing duoc gia ting khoang
0,5 cm/s voi hudng léch 5,3° theo chiéu kim
ddng hd. Cu thé, téc d6 dong c6d thé dat
44,5 cm/s, hudng 67,1° tai vi tri (109, 38912°E
12 83792°N) do sau 14,8 m. Tur két qua nay

cho théy, truong gié mua Déng Bic da tac
dong den vinh bang cich tao vai xoay cuc b
trong vinh, nhin chung it co tac dong thay ddi
téc do dong (hinh 10).

109.380 109.385 109.390 109.395 109.400 109.405 109.410 109.415 109.420 109.425 109430 109.435 109.440
12 885 i n n L n n n n n n n 12885

R § i N i

1287541 8

12 880 12 880

|12 875

128704 12870

128654 |12 865
12 860 4 |-12 860
12885 L |-12855
12850 |12 850
12 845 12845
128404 l12810
12835 L12835

128304 [-12.830

109,380 109385 109390 109395 109400 109405 109410 108415 109.420 109425 108430 109435 109480

Hinh 10. Phan b dong chay trung binh theo
d6 sau cho pha triéu xubng do anh huong
trudong gié Bong Bic
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Pha triéu /én

Trong khi déi voi pha triéu xudng thi ta
thdy kha rd sy thay ddi dong bén trong vinh
nhung ddi véi pha tridu 18n thi su thay doi nay
khong rd rang. Co ché tao xody cuc bd cho pha
triéu 18n gin nhu triét tiéu. Trong pha triéu 1én,
anh huéng cua trudng gio 1am suy giam tec do
dong, cu thé cho téc d6 31,4 cm/s (giam
0,7 cm/s) va huéng 239,4° (Iéch 2,3° theo chiéu
nguoc kim dong ho). Tuy vay, toc d6 dong dat
gia tri 16n nhat tring voi vi tri dong tridu dat
I6n nhit, xung quanh vi tri (109,38982°E,
12,83756°N), d6 sau 2,1 m (hinh 11).
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Hinh 11. Phan bé dong chay trung binh theo
do sau cho pha tricu 1én do anh huong
truong gié Bong Bac

Gi6 mua Tay Nam
Pha triéu xuong

Tac dong gi6 mua Tay Nam dén vinh cho
pha triéu xuong khong dang ké. Anh hudng chi
thdy duoc tai cac vi tri dong c6 téc do yéu, tuy
nhién tic déng gi6 mua Tay Nam ciing lam
ting tbc d6 dong cuc tri khoang 1,2 cms,
huéng léch 0,2° theo hudng nguoc kim dong hd
nhung khong 1am thay d6i vi tri dong dat cuc
tri (hinh 12).

Pha triéu /én

Dbi v6i pha tridu 1én, tic dong cia trudng
gi6 mua Tay Nam la kha r6 rang, phia trong
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vinh hinh thanh cac xoay nghich cuc bd, ma rd
nét la hai xody nghich cé tim (109,42820°E,
12,87141°N) va (109,41952°E, 12,86288°N).
Céc xoay hinh thanh nay cé tac dung lam suy
giam toc do dong dat cuc tri, sy suy gidm nay
khoang 1,7 cm/s nhung hiu nhu khong lam
léch hudng dong chay dat gia tri 16n nhat (chi
léch 0,3° theo chiéu kim ddng hd) va vi tri dong
dat gia tri 16n nhat (hinh 13).
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Hinh 12. Phan bé dong chay trung binh theo
d6 sau cho pha triéu xuong do anh hudng
truong gié Tay Nam
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Hinh 13. Phan bé dong chay trung binh theo
d6 sau cho pha triéu 1én do anh hudng
truong gié Tay Nam



So sanh két qua tinh véi thue té khao sat

Dé hiéu chinh cac két qua tinh toan véi sb
liu thuc do dong chdy, ching t6i da su dung
sb lidu cua 2 chuyén khao st bd sung vao

Tinh toan dong chay tai vinh Viing Ré...

thang 5-6/2014 va 11/2014. Vi tri cu thé cua
cac tram so sanh duoc thé hién trén hinh 6 va
cac sai s& cua mo hinh duoc thé hién trén
bang 3 bén dudi.

Bang 3. So sanh két qua tinh va s liéu khao sat

Tinh toan Po dac Sai sé twong déi (%) .
Tram . Thoi diém
V (cm/s) Hg () V(cm/s) Hg(®) Téc do Hwéng

Dong nhé nhat 5,030 129,709 5,0 128,8 0,6 0,7 7 h 2/6/2014
B1 Dong I&n nhat 11,720 66,198 11,7 65,9 0,2 0,5 22 h 1/6/2014

Dong trung binh 8,120 8,5 4,5

Dong nhé nhét 1,425 242,163 1,2 240,1 19,2 0,9 13 h 2/6/2014
B2 Dong I&n nhat 37,925 89,895 37,0 85,4 2,5 5,3 22h 2/6/2014

Dong trung binh 17,553 17,5 0,3

Dong nhé nhét 13,283 338,627 13,1 3375 1,4 0,3 18 h 26/11/2014
B1 Dong I&n nhat 25,192 10,960 24,2 9,4 4,1 16,6 2h 27/11/2014

Dong trung binh 20,117 19,8 1,6

Dong nhé nhét 4,703 270,598 4,1 295,0 14,7 8,3 9 h 28/11/2014
B2 Dong I&n nhat 38,836 263,231 38,0 269,9 2,2 2,5 2 h 28/11/2014

Dong trung binh 26,651 25,9 2,9

Ghi chd: V: téc d6 dong chay; Hg: Hudng dong chay; (*): Dong chay dugc do bang may do
dong COMPACT EM, Alec Electronics Co., LTD (Nhat Ban), trung binh 2 phat/sé liéu.

Theo céc két qua phan tich & trén, c6 thé
théy ré“tng cac tinh toan thuc hién chiu anh cua
mua gié Tay Nam c6 su sai s tinh todn kha
thdp so v6i thoi diém chiu anh huéng cia moa
gi6 Dong Bic. S6 lidu tinh toan cho thiy tai vi
tri tram lién tuc B2 cho két sai sb cao hon so
Vo1 tram B1.

KET LUAN

Céc phan tich truong gi6 trung binh tir nam
1979 - 8/2015 da cho thiy ring trong vinh
Ving Ro, qua trinh thuy dong luc chiu anh
hudng chinh bédi dong triéu khi ma tan suat gié
yéu chiém ty 16 kha cao va ché do gi6 chiu anh
hudong hoan toan boi tinh dia phuong khu vuc
va it c6 kha ning thay dbi dang ké tbc do dong
triéu. TUr phan tich tac dong cua dong tridu, co
ché dong vao - ra trong vinh kha dic trung. Su
turong dong vé do 16n va ngugc hudng giira hai
pha triéu da thé hién rd rang trong md phong.

Anh hu:orng cua trudng g10 Dong Bic the

hién kha r6 & pha triéu xubng, dd c6 su xuét
hién vai xo0dy cuc bo nhd, dang chii y la mot

Xoay thuan cuc bo vé ph1a dong bic cua vinh,
cO tam nam tai vi tri (109, 42696°E
12 87108°N) Co su thay déi vi tri dé téc do
dong dat gia tri 16n nhat va tbc do dong lén
nhat ciing duoc gia ting thém khoang 0,5 cm/s
v6i hudng léch 5,3° theo chiéu kim dong hd.

Tac dong cua gi6 mua Tay Nam dd anh
huéng dén phan bd dong chay doi véi pha tridu
Ién, phia trong vinh d@ hinh thanh cac xody
nghich cuc b, ma rb nét la hai xody nghich co6
tam (109,42820°E, 12,87141°N) va
(109,41952°E, 12,86288°N). Céac xoay hinh
thanh nay cé tadc dung lam suy giém toc do
dong dat cuc tri, sy suy gidm nay khoang
1,7 ci/s nhung hau nhu khong lam 1éch hudng
dong chay dat gia tri lon nhat (chi léch 0,3°
theo chiéu kim ddng hd) va vi tri dong dat gia
tri 16n nhat.

Tu nhitng phén tich & trén, khi sir dung mo
hinh theo phuong phap phan t&r hitu han Véi
ludi phi cau truc (mang ludi tam giac), co thé
tim ra cac vi tri ¢ thé c6 phan b6 dong chay
trong d6i dic biét (cac Xody cuc bo). Viéc
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klem nghlem tinh dung ddn cua phu:orng phap
phan tr voi thye té do dac s€ giup hi¢u chinh
lai cac thong s6 tinh toan can thiét, phuc vu tdt
hon cho mo phong cac bai toan dong chay
trong bién. Néu vigc chinh Iy so liéu va do dac
duoc thue hién dong bo, chi tlet dang tin cay
cung cip tbt cho cac dir ligu d4u vao cho md
hinh thi ¢6 thé thu duoc két qua tinh mang tinh
dinh luzong cao tai CAC vi tri can quan tam. Két
qua mé hinh co thé giup dua ra cac giai phap,
cac thong s6 k¥ thuat twong ddi chinh xac dé
cac nha quan 1y ¢6 chinh sach hoach dinh, quy
hoach cac cong trinh - dich vu bién mot cach
hop 1y, tiét kiém tranh lang phi khong can thiét,
g6p phin han ché tai bién thién nhién,..

Loi cam on: Chlng tdi xin g&i 101 cam on chan
thanh dén chu nhiém dé tai mi sb VAST
06.04/14-15 “Danh gia kha nang tw lam sach
vinh Viing R6 (Phui Yén) phuc vu phat trién bén
vitng kinh té bién” va cic dong nghiép trong
nhom nghién ciu d& gop y va hd tro gip
chdng tdi hoan thanh bai bao nay.
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CALCULATIONS OF CURRENT IN THE VUNG RO BAY
USING THE FINITE ELEMENT METHOD

Tran Van Chung, Nguyen Huu Huan
Institute of Oceanography, VAST

ABSTRACT: The analyses the average wind field in the period from 1979 to August 2015
have demonstrated that hydrodynamical processes are dominated by tidal currents in the Vung Ro
bay. In this period, the frequency of weak wind accounts for a quite high percentage. Moreover, the
wind field is totally influenced by local conditions, and it is less likely to change the speed of tidal
currents. The results from a simulation have clearly illustrated that there are similarities between
speed and direction in two tidal phases by analyzing the influence of tidal current and the regime of
in/out flow in the bay. In addition, the influence of the northeast wind is most obvious at ebb-tide
phase, a few small local vortices also appear, notably a local cyclone vortex is located at the north-
east of the bay. There are location changes of currents to achieve the maximum value, those
velocities increase by around 0.5 cm/s with the clockwise direction of 5.3 degree. The effect of
southwest wind has impacted on distribution of currents in flood-tide phase, then the local
anticyclonic eddies are formed inside the bay. These eddies have decreased flow rate at a peak point
(about 1.7 cm/s) but not prevented the direction and loction of currents from reaching the maximum
value (the clockwise direction of less than 0.3 degree).

Keywords: Tide, current, two-dimensional (2D) nonlinear model, finite element method
(FEM), Vung Ro.
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