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Abstract: The dynamic regime of the coastal zone in Hue City is strongly influenced by the
monsoon, typhoons (tropical storms), and a small tidal range. To investigate the interaction of these
factors, this study applied the Mike 21/3FM model after calibrating and validating the wave, current,
and water level simulations with observational data. Continuous simulation over a typical year,
2020, showed that meteorological and oceanographic factors caused a maximum sea level rise of up
to 1.48 m (due to tides, seasonal variation, and storm surge) combined with large waves exceeding
3 m during the northeast monsoon period (from September to April of the following year). This
resulted in a large longshore current, reaching 1.5 m/s, primarily directed from South to North.
Conversely, the dynamic is weak during the southwest monsoon period (from May to August).
During this time, the seasonal water level variation is lower than the mean sea level, while tidal
levels are low, surface wave heights are also low (less than 1 m), and the longshore current velocity
- now primarily driven by the tides, is less than 0.25 m/s. This leads to the conclusion that the hydro-
oceanographic regime in this area is heavily dominated by atmospheric agents, underscoring the
importance of meteorological-climatic conditions in the hydrodynamic of this coastal area.
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Nghién ciru ché d¢ thity dong luc dai ven bién khu vuc
bo bién Thuan An bang m6 hinh MIKE 21/3FM
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Tran Quang Hung?, Dam B4 Giang?

1Trwd‘ng Dai hoc Hang hai Viét Nam, 484 Lach Tray, Lé Chan, Hai Phong, Viét Nam
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Nhan ngay 25 thang 8 ndm 2025
Chinh stra ngay 15 thang 10 nam 2025; Chap nhan dang ngay 30 thdng 10 nam 2025

Tém tit: Ché do dong lyc vung bo bién thanh phb Hué chiu chi phdi manh cia gié mua, bio va
bién do thity triéu nho. Dé nghién ciru day du twong tac cac yéu to nay, nghién ctru dd ung dung mo
hinh Mike 21/3FM sau khi hiéu chinh va kiém dinh day du cac cac yéu to song, dong chay va muc
nude voi sé lidu quan tric. Tién hanh mo phong lién tuc trong mot nam dién hinh 2020 cho thiy
duoc sy anh hudng cua yéu t6 khi trong va hai dwong gdy muc nue bién dang 1én dén 1,48 m (thuy
triéu, dao dong mua, nude dang do bao) két hop song 16n >3 m vao thoi ky gio mua dong bac tir
thang IX dén thang IV nam sau gy dong chay ven bo 16n 1,5 m/s chu yéu huéng tir nam 1én bc.
Nguoc lai, ché do dong luc bién yéu vao thoi ky gié mua tdy nam tir thang V dén thang VIII, myc
nuéc dao dong muia thap hon myc trung binh, myc thuy tridu thap, song nho <Im va van téc dong
chay ven bd <0,25 m/s chi yéu do thiy triéu. Tir d6 dan dén nhan dinh dac trung ché d6 hai van khu
vuc nay chiu sy chi phdi manh mé cua cac tac nhéan khi quyen nhin manh tim quan trong cua viéc
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xét dén diéu kién khi twong — khi hau khi nghién ciru tinh chét thuy dong luc ving bién nay.

Tur khoa: Muc nudce, dao dong mua, song, dong chay, MIKE21/3FM.

1. Gi6i thiéu chung

Thanh phd Hué 1a mot nam & trung tim mién
Trung cua ca nudce voi dién tich nho 5.033,2 km?
v6i hon 1,2 triéu dan nhung lai c6 chiéu dai
tuyén bo bién dén 128 km va hé thong dim pha
Tam Giang - Cau Hai rong 22.000 ha nén cudc
séng ngudi dan tai day gan lién voi bién, dam
pha va song nudc. Bién do thuy tridu nho gop
phan khién anh huong cua diéu kién khi twong
tac dong lén mat bién tré nén kha 1 rét. Bo bién

* Téc gia lién hé.
Dia chi email: nguyenquangminh2110@gmail.com
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¢6 huéng Tay Béc — Pong Nam cira ngd Vinh
Bic B do d6 khu vuc bo bién xuyén bi bio va
gi6 mua tac dong dén bo bién gy x6i 16 bo bién
va boi 1ap cira song. Khu vuc bai bién doan tir ké
chan cat phia Nam ctra Thuan An dén diém dau
ctia tuyén ké bd An Duong, thanh phd Hué vai
chiéu dai khoang 7,1 km 14 noi chiu anh hudng
ctia thién tai, gi6 bio nghiém trong nhat khi khu
vue bo bién bi x6i 16, xam thyc sau vao dat lién
tr 1030 m, anh hudng dén 500 ho dan va cac
hoat dong kinh té - x3 hoi ven bién.
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Bo bién khu vire nay khong ¢ tram hai vin
quan tac thuong xuyén do do dir liéu khu vyuc nay
rat han ché. S6 liéu vé hai van cha yeu la tir cac
dé tai du an voi chudi quan tric ngan ngay. C6
mot s6 nghién ctru trude day ¢ nhu vuc nay nhu:
Tran Thanh Tung (2001) tmg m hinh bién d6i
duong bo 1 chidu khi nghién ciru x6i 16 b bién
& Hué clng chi xeét dén thuy triéu ma bo qua
nhiing bién dong myc nudc bién co ngudn goc
khac [1]. Trong cac nghién ctru vé thuy thach
dong lyc vung cura bién Thuan An va Tu Hién,
Nghiém Tién Lam va cong su (cs) (2003, 2004,
2007, 2008), myc nudce bién ciing chi xét dén
thuy trleu thudn tuy ma bo qua cac yéu t6 khi
tugng von ciing c¢6 anh huong khong nho dén ché
d6 thuy dong luc bién [2-5]. Pang Dinh Puc va
Cs (2021) khi van dung by m6 hinh COAWST
(gdm ROMS va SWAN) dé mo phong thuy dong
luc theo tang (3D) va song mat & Bién Dong da
thiét 1ap mo6 hinh voi diéu kién bién va cac
truong ngoai luc kha day du (dong chay, thuy
tridu, truong khi ap, nhiét 46, @6 mudi,...) nhung
khong tap trung chi tiét cho khu vuc Hué ciing
nhu chi hiéu chinh kiém dinh mé hinh séng véi
d6 cao séng thiéu chu ky va hudng song. Ngoai
ra sd liéu liéu hiéu chinh tai cac tram hai van la
s liéu quan tric udc lugng bang mat nén két qua
sai s6 rat 1on. M6 hinh thuy lyc hoan toan khong
¢6 so sanh véi thuc do nhu muc nuée, van toc
dong chay, huéng dong chay [6]. Gan day,
nghién ctu cua Nguyen Thanh Hung va cs
(2024) da van dung bo mé hinh t6 hop Delft3D
dé nghién ctru ché d6 thuy thach dong luc khu
vuc ctia Thuan An, Hué nhung chu yéu tap trung
1am 16 ché d6 van chuyén bun cat ving cira song
cing nhu chua déanh gia ro vé ché d6 muc nuGe
bién cho khu vuc nay [7]. Trong khi do, yéu t6
muc nudce lai anh hudng rat 1on dén d6 cao song
va dong chay khu vyc ven bo. Nhu vy, cac nghién
ctru chua thé danh gia hét duoc cac yéu t6 dong luc
bién cho khu vure niy mot cach day di.

C6 thé thiy rang can thiét c6 mot nghién ciru
tap trung mo ta va lam rd ché do thuy dong luc
bién v6i ddy du cac yéu td: myc nudce, song, va
dong chay dudi tac dung cua day du cua cac yeu
t6 tac dong khi tugng va hai van. Giai quyét vin
dé nay, bai bao ung dung bd mé hinh MIKE

21/3FM cuing s6 liéu thuc do chi tiét va van dung
cac phuong phap phén tich s6 liéu nham €0 dugc
nhiing két qua tuong minh va day du vé ché do
thuy dong luc bién ving bién thanh phd Hué véi
trong tam 1a khu vuc béi bién Tan An.

2. Phwong phap nghién ciru
2.1. Gigi thiéu m6 hinh MIKE 21/3FM

B6 mo hinh MIKE duoc phat trién boi Vién
Thuy Luc Pan Mach (DHI), cu thé trong bai bao
s€ ung dung cac mo hinh sau: MIKE 21/3
HDFM, MIKE 21 SWFM.

2.1.1. M6 hinh dong chay MIKE 21/3 HDFM [8]

M0 hinh dong chay MIKE 21 HDFM la mot
hé théng mo hinh hoéa cho dong chay mat trung
binh theo d6 sau duoc cung cap, phat trién va ho
tro boi Vién Thuy Lyc Dan Mach. M6 hinh duge
dya trén phuong phap giai s6 phuong trinh thuy
lyc 3 chién Navier-Stocks. M6 dun nady dya trén
nghi¢ém so6 cua hé cac phuong trinh Navier-
Stokes trung binh Reynolds cho chét long khong
nén dugc 2 hodc 3 chiéu ket hop véi gia thiét
Boussines va gia }hlet ap sut thuy tinh. M6 hinh
dugc tmg dung dé md phong qua trinh thuy dong
lyc va mdi truong cac khu vue nhu: ho, ctra song,
vinh, khu vyc ven bo va bién (bo qua truong hqp
phéan tang) M0 hinh c6 thé dugce su dung dé md
phong céc hién tugng thuy lyc va cac van dé lién
quan bao gdm: thuy triéu, dong chay va nudc
dang do bao.

Module thuy dong luc (HD) 1a mot module
co ban trong md hinh dong chady MIKE 21.
Module mé phong su bién‘ dong cia myc nudc
va dong chay ung voi nhi€u luc tic dong khac
nhau trong ho, ctra séong va khu vuc ven bo.
Nhing (g dung cua mo hinh dong chay MIKE
21 HDFM c6 thé ké dén bao gom: cac nghién
ctru v€ hoan luu dai duong va dong chay ven bo;
nghién ctru diéu kién thay dong luc co so phuc
vu tinh toan van chuyen tram tich; nghién ctru
ngap lut ven bo va nude déng do ’bao danh gla
diéu kién thuy lyc phyc vu thiét k€, xay dung va
van hanh cac cong trinh, nha may, hd chira; danh
gla va tdi wu héa cang bién va cac cong trinh bao
vé ven bo,..

Hé phu'ong trinh ciia mo hinh:
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6h+6hu+

Jat = Ox
ohu 0hu®? Ohuv on  h dp,
ot "o Tay T T e T
ohv  O0hvu  dhv? on  h dp,

= —fhu— gh— — —2FA

8t+8x+6y fugay Po 0y
Trong do:
t: Thoi gian;

xx,y: Hé toa do Cartesian;

7n: dao dong myc nudc;

d: muc nudc tinh;

h =7+ d: d sau tong cong;

u, v: trung binh vén téc theo phuong x va y;

f = 2wsing: tham s6 lyc Coriolis, (o — toc
do goc, ¢ — vi dg dia ly);

g: gia toc trong truong;

pa: &p suat khi quyén tai mat nudc;

p: mat 6 nudc;

po: Mat do tham chiéu ctia nudc;

Trx, Try: thanh phan theo phwong x, y ciia
ung suat hinh thanh do ma sat day, ma sat bé mat
va suc can dong chay;

Tsx) Tsyt thanh phan theo phuong x, y cia
(g suét hinh thanh do gié;

po: mat do tham chiéu nudc;

Trx Tyt Thanh phan theo phuong x, y cua
ung suat hinh thanh do ma sat day, ma sat bé mat
va stic can dong chay;

Tsx) Tyt Thanh phan theo phuong x, y cia
g suat hinh thanh do gio;

F, = (Fyx, Fyy): luc can gay ra bai thuc vat;
Tyx) Txy, Tyyt Ung suat bén bao gdm ma sat

do nhét, ma sat rdi, d6i luu khac.

Ung sudt bén thuong dugc dy tinh boi
phuong trinh nhét xody dwa trén van tdc trung
binh theo d0 sau:

du Ju OJv
L= 2va  To= ”<@+a)'
du
Tyy 21/6—

Trong d6: v: nhét xody. Chat long dugc cho
la khong nén duoc.

ohv _

OhTyy 0Ty,

~hat 0x dy
OhT,, OhT
ALY S e 4
2p00y  po  Po ox dy

2.1.2. M6 hinh phé séng MIKE 21 Spectral
Wave FM (SW) [9]

MIKE 21 Spectral Wave FM (SW) la md
hinh pho song — gi6 hién dai thé thir 3. M6 hinh
mo phong sy phat trién, tiéu tin va lan truyén cuia
song gid, song ling tai cac khu vuc ngoai khoi
va ven bo. Ludi tinh toan phi ciu trac dugc ap
dung gitip mo ta chinh xac duong bo, t6i wu hoa
ludi tinh toan, vi du: trong 1 mién tinh toan c6
thé ap dung ludi tinh c6 d¢ phan thé cho cac khu
vuc nudc sau, tai ving nudc ndng va cong trinh
ap dung ludi tinh toan do phan giai cao.

Phuong trinh tong quat trong MIKE 21 SW
dugc 1a phuong trinh cén bang tic dong song
duoc xay dung trong h¢ toa do phrfmg hoac hé toa
d6 cau. Trong phuong ngang hé toa do phing,
phuong trinh can bang tac dong song la:

E)N+\7 VN _3
Jat (v )_O'

Trong do:
N(%,0,0,t) la mat do tac dong;
t la thoi gian;
X = (x,y) la hé toa d6 phang;
V = (Cx, €y, Cor Cg) 12 van tée lan truyén ciia
nhom soéng trong khong gian bon chiéu ¥,0 va 0;
S 1a s6 hang ngudn cho phuong trinh cén
bang ning lugng;
V 14 toan tir vi phan 4 chiéu trong khong gian
x,0,0.
Céc dic trung tdc d6 lan truyén dugc cho boi
quan hé¢:
ax ., -
(cx,cy) == Ce+U

1 2kd
=E<1+smh(2kd)) +U
do dof[od 7 oU
AT 6d[6t+U Ved| = cxle. 55



172 N.T.Trangetal./ VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 1S (2025) 168-180

dé P

“d - kladom T om

Trong do, s la toa d6 khong gian theo hudng
lan truyén song 8 va m 1a mot toa d6 vudng goc
Vv6i s. Vg 14 toan tir vi phan 2 chiéu trong khong
gian ¥. Ung dung cua MIKE 21 SW FM gom:
Mo phong ché d6 song cac khu vire ngoai khoi
ven bo; cung cép dir liéu phuc vu tinh toan van
chuyén tram tich; danh gia anh hudng cong trinh
dén ché d6 song, ...

1[0 ad qaﬁ]
Co

2.2. Thiét Igp mé hinh

Pham vi nghién ctru m6 hinh toan duogc thyc
hién xay dung hinh ban nguyét véi tam tai khu
vuc Tan An mé rong vé phia bién khoang 60 km
(t6i vi tri diém song ngoai khoi co toa do 108°E
— 17°N). Luéi tinh toan 13 lu6i phi ciu trac (tam
giac) voi kich thuéc khac nhau dugc xdy dung
chi tiét hoa khu vuc nghién ctru va tho dan cac

(a)
Hinh 1. Pham vi (a) va ludi tinh (b) caa md hinh.

2.3. Hiéu chinh va kiém dinh md hinh

Trudc khi dugc st dung cho muc dich
nghién ctru, md hinh dwoc hiéu chinh va kiém
dinh véi cac bo s6 liéu hai van do dac tai khu vue
nghién ctru. S6 lidu quan tric duoc st dung bao
g6m hai chudi s lidu doc 1ap 1a két qua do dac
thyc tién bang thiét bi tu ghi cic yéu t6 muc
nudc, song va dong chady (AWAC 600-kHz) tai
vi tri W1 tur ngay 24/07 — 07/08/2022 va vi tri
W2 tir ngay 13/5 — 20/05/2020 (Hinh 2).

Pé danh gia sy phu hop ciia mé hinh sir
dung, nghién ctru st dung chi sé6 RMSE (Root

khu vuc 1an can. Kich thuée 6 luéi nhé nhét 1a
50 m va I6n nhét 1a 1000 m (Hinh 1).

S6 liéu dau vao cho md hinh:

- Muc nudc thay triéu dugc trich xuét tur
cong cu dy bao thiy triéu toan cau - MIKE21
toolbox (8 séng tridu: My, Sz, Ki, O1, N, P,
Kz, Qu);

- Bién luu lugng song Huong tr md hinh
MIKE11,;

- Bién song dugc xay dung tu dit li€u song
tai phan tich trich xudt tir co s& dir liéu toan cau
ERAS5 cua Trung tim Dy bao Thoi tiét han vira
Chau Au (ECMWEF) ¢6 d6 phan giai 0,5° tai toa
d6 108,0E — 17,0N [10];

- Trudng gid va ap suat khi quyén duoc xay
dung tir co s& dir liéu tai phan tich toan ciu
ERADS ciia Trung tim Dy bao Thoi tiét han vira
Chéau Au (ECMWF) d6 phan giai 0,25° [10];

Thoi gian mo phong: tir ngay 01/01/2020 dén
ngay 31/12/2020.

(b)

mean square error) nham danh gia su chénh léch
gitra 2 bd gia tri thyc do va moé phong:

’ (X, — 0;)2
RMSE: Zl( ln l)

Trong do:

RMSE: sai s6 quan phuong;

i: chi sd;

X;: gia tri mo phong;

O, : gia tri quan tric;

n: do dai (s6 gia tri) cia chudi;

Két qua hiéu chinh va kiém dinh mé hinh
dugc tong hop trong Bang 1.
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Hinh 2. Dia hinh khu vuc nghién ctru ciing vi tri 2 tram quan tric hai van W1 va W2,

Bang 1. Két qua hiéu chinh va kiém dinh md hinh

173

STT Chubdi gia tri

Chi s6 RMSE

Hiéu chinh- Tram W1 | Kiém dinh — Tram W2

1 | M0 hinh lan truyén séng

D6 cao song [m] 0,13 0,08
Chu Ki séng [s] 3,1 2,01
Hudng song [d] 81 12,6
2 | Mo hinh dong chay
Muc nude [m] 0,08 0,07
Vian toc dong chay [m/s] 0,08 0,10
Hudng dong chay [d§] 52,6 83
b — Tryc do w1 o — Thut 02 w1
064 — Mo phing _ag] — Miphing
= % } £
ot |
: A 2
W | 5
a3 \ TYYVEY Y \ il vu '
' g | l
00 a1
=S 257 a 27 07 2w ‘o au 73 o9 b 20 Jan e £ T T
2022 W02 m32 Mjz2023 03 b g 2022 222 Pl 2032 001 2202 w2 Pl 2022
@ (b)
o S | 1
| R ;
g {
=240
éuu
§ 120
g alls M
o "}:\"fi-'ufi_‘r;r'“”’u?'r-'m a4 ?;‘,., e
W2r w3 Mer  jw@r2 oz aw@r 20
(c)

Hinh 3. Muc nuéc (), van téc dong chay (b), va hudng dong chay (c) giita tinh toan va thyc do tai tram W1.
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360 S
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Hinh 4. Muyc nuéc (a), van téc dong chay (b), va hudng dong chay (c) giita tinh toan va thuc do tai tram W2.

Thye do w1 Thie do w1
~== M phing 1¢{ — Mbghing
0rs 'g 17
= M
3
U] r
0% -3
]
-~
>
0.4 g $ T{r‘
4
0.03
257 i 287 317 18 Im w8 B 257 a0 2947 N0 U8 ] B 7"
2023 2022 202 2022 2022 2022 2022 202 2022 022 2002 2022 022 2022 w002
(a) (b)
W0
Thye do | w1
300~ Miphing
g %0
& 100
=3
G
g‘m
=
® f i
) v ay
2577 21 507 no 1w ) w8 8
2022 w022 02 2022 2022 2002 2022 2022

©

Hinh 5. D6 cao séng (a), chu ky séng (b) va hudng song (c) gitta tinh toan va thuc do tai tram W1.
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Hinh 6. 6 cao song (a), chu ky song (b) va hudng song (C) gitra tinh toan va thyuc do tai tram W2.

M hinh di hiéu chinh cho dugc tham s
Manning la 45(m*®/s) va hé s6 ma sat gié 1a
0,018. So sanh giira két qua mo phong va thuc
do tai 2 diém W1 va W2 cho thiy sai s6 chap
nhan dugc (Hinh 3-6). Qua trinh hi¢u chinh va
kiém dinh di xac dinh dugc bo thong s md hinh
du phu hop dé tiép tuc 4p dung cho md phong
thoi gian 1 ndm tron ven nham phuc vu budc
nghién ctru tiép theo d6 1a danh gia, phan tich cac
két qua thu dugc.

3. Két qua va thao luan
3.1. Ché dg séng

Dé thuc hién danh gia ché do song tai khu
vuc nghién ctru, bai bao thuc hién trich xuét dit
liéu mo phong séng nam 2020 tai ven bd khu vuc
nghién ctru (dong muc khoang -5 m). Dya trén
c4c dit liéu, tién hanh phan tich théng ké cac yéu
t6 vé chidu cao, hudng va chu ky song.
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Hinh 7. Hoa song khu vyc nghién curu.

Céc két qua md phong song tai khu vuc
nghién ctru cho thay cac dac trung vé diéu kién
song ven bo tai khu vuc nghién ctru nhu sau:
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Hudng song chu dao khu vuc ven bd nam trong
cung tir Bic — Dong véi tan suat chiém 96,94%.
Céc hudng xuat hién chiéu cao song 16n 1a Béc
Pong Bic, Pong Bic va Dong Dong Béc do anh
huong cua gié mua Pong Béc va cac con bdo anh
huéng dén khu vuc (Hinh 7). Chidu cao séng
trung binh thang khu vuc ven bo dao dong trong

khoang tir 0,24 — 1,83 m, trong d6: Thoi ky gid
mua Tay Nam (thang 5 —8), chiéu cao song trung
binh thang dao dong tir 0,24 — 0,33 m. Thoi ky
gi6 mua Pong Bic (thang 10 dén thang 4 nam
sau), chiéu cao song trung binh thang dao dong
tr 0,68 — 1,83 m (Hinh 8). Hudng song chu dao
c6 hudng xién goc so voi duong bo (Hinh 9).
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Hinh 8. Chiéu cao song trung binh thang.
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Hinh 9:.Truong song khu vuc tai 1 thoi diém trong (a) mua gié Péng Bic va (b) mua gié Tay Nam.

3.2. Ché dé thuy luc

3.2.1. Myc nuoc

Két qua mo phong va trich xuat muc nude
md phong 01 ndm tai vi tri khu vuc nghién ctu
cho thay: Muc nudc tong hop tai khu vuc trong
01 ndm mo phong dao dong trong khoang tur -
0,75 m dén 1,79 m. Vo thoi ky gi6 mua Tay Nam
muc nude tong hop ha thap, con thoi ky mua gié
Déng Bic myc nuoc bién gla tang (Hinh 10a).

Thuy tridu thu dugc bang phuong phap phan
tich diéu hoa bién trinh muc nudc téng hop nim

2020 cho théy khu vuc bién Tan An c6 ché do
ban nhat tridu déu vai bién do tridu nho (trung
binh 0,45 m). Muc triéu 16n nhat trong nam dat
0,78 m va muc triéu thap nhit trong nam dat -
0,68 m.

bé 1am 1 dao dong ctia myc nudce bién theo
chu ky mua, két qua mé phong myc nude bién ndm
2020 dugc dua vao phan tich theo 2 phuong phap.

Phuong phap thir nhat d6 1a tinh toan trung
binh thang cta bién trinh muc nuéc téng hop:
cic gia tri muc nuGe hang gid trong mdi thang
duoc nhom lai va tinh toan gia tri trung binh
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cong (Hinh 11). Tur chudi gia tri trung binh thang
thu dugc c6 thé thdy r6 hon xu hudéng bién doi
clla myc nudc qua tung thang trong nadm. Tuy
nhién, do dau vao cta phép tinh trung binh la
muc nude tong hop, két qua trung binh thang
chiu anh hudng khong nho bdi cac gia tri muc
nude cyc tri xuat hién trong thoi gian ngan (c6
thé goi la céc gia tri ngoai bién) vi du nhu nude
dang trong bdo. Phuong phap nay ciing khong
cho phép tim ra cac thanh phan cu thé chi phdi
dao dong muc nudc bién theo mua.

Khic phuc nhuge diém trén, phuong phap
thtr hai dugc ap dung do la phuong phap phan
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tich dao dong du nhim “béc tach” cac thanh
phan déng gop vao dao dong muyc nudc bién theo
mua. Véi phuong phép ndy, thanh phan muc
tridu s& duoc tach ra khoi muc nude téng hop
thong qua phan tich diéu hoa thuy triéu, sau d6
bién trinh muc dao dong du con lai sau khi tach
triéu s& dugc 1 tron be"mg ki thuat loc tan sb dé
loai bo cac dao dong chu ky ngan. Céc bién trinh
muc tridu, myuc dao dong du, va myc dao dong
mua thu duoc tir phurong phap nay 1a cac chudi gia
tri hang gid va nam trong mién thoi gian tuong tu
nhu chudi myc nude tong hop (Hinh 10).
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Hinh 10. Bién trinh (a) myc nude, muc triéu va muc dao dong du va (b) muc dao dong du va dao dong mua tai
diém trich thudc khu vyc nghién ctru nam 2020.
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Hinh 11. Biéu d6 muc nudc bién trung binh thang trong nam 2020.

Ca hai chudi két qua déu cho thay sy bién d6i
1én xudng trong nim theo mua — trong nhimng
thang gié muia Pong Bic myuc nudc dang cao va
nhiing thang gié mua Tady Nam muc nudc ha.
Trong d6, myc nudc dang theo mua dat cao nhét
vao thang 10 va thap nhat vao thang 6 — thang 7

(Hinh 10, 11). Khoang cubi thang 8 - dau thang
9/2020, dao dong mua bit dau ting ‘tuong dbi
nhanh va tdng manh hon nita vao cuoi thang 9,
dat dinh ngay trong thang 10 (~ 0,38 m) sau d6
ha déan khi tién vé cudi nim nhung véi téc do
cham hon khi tang (Hinh 10b). Trong khi do,
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muc nudc bién ha trong mua gié Ty Nam bat
dau vao thang 3/2020 khi gia tri muc nude xudng
dudi muc nudce trung binh (MSL), cac thang tiép
theo chiing kién muc dao dong mua ha dan chAm
va khong vuot qua -0,2 m (Hinh 10b).

3.2.2. Dong chay

Huodng dong chay chu dao ven bo khu vyc
nghién ciru c6 hudng Tay Tay Bac - Pong Dong
Nam, trong d6 dong chay vé huéng Tay Tay Bic
la chi dao do dong chay doc bo hinh thanh do
song (Hinh 12).

Trong thoi ky gié mua Tay Nam myuc nudc
ha thap va chiéu cdo song trong thoi ky nay ciling
tuong dbi nho nén dong chay ven bo tai khu vuc
trong thoi diém nay kha nho (Hinh 13b). Gia tri
vén toc dong chay trung binh dat gia tri 1a: 0,15
m/s. Trong thoi ky gié mua Pong Bic muc nudc
dang két hop tao diéu kién cho séng 16n hinh
thanh boi gié mua DPong Béc ap sat duong bo,
tao nén dong chay doc bo tir huéng Pong Dong
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Nam Ién Tay Tay Bic (Hinh 13a). Gia tri van tdc
dong chay trung binh dat gia tri 1a: 0,51 m/s.
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Hinh 13. Truong dong chay khu vuyc tai 1 thoi diém trong (a) mua gié Dong Bic va (b) mua gié Tay Nam.

3.3. Nuoc dang cuc dai trong bdo

Céc con bdo d6 bd vao mién Trung va giy
anh huong dén ving bién Tan An, Hué trong
nim 2020 gom NOUL (thang 9), MOLAVE
(thang 10), va VAMCO (thang 11). Trong do,
muyc nudc bién cao nhét trong nim xuat hién
trong bdo VAMCO (Hinh 10) va song cao nhit
trong nam ciing xuat hién dudi anh hudng cua
con bdo nay (Hinh 14a). Tuy nhién, téc d6 dong

chay cao nhét trong nim xuét hién trong thoi ky
bdo MOLAVE thay vi VAMCO (Hinh 14b).
Dbi véi nude bién dang trong cac con bio
anh huong dén khu vuc Tan An trong nim 2020,
c6 thé thay céac yéu t6 thuy tridu, nudc dang theo
mua va nudc dang do bao cung dong gép vao
muc nuoc téng hop cuc dai. Muc nudce bién cuc
dai xuat hién duéi anh hudng ciia ba con bio nay
lan luot 1a: 1,28 m (6 gio ngay 18/09), 1,43 m
(15 gio ngay 28/10), va 1,48 (5 gio ngay 15/11,
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mui gio GMT=+7). Tuong ung, dd cao 16p nudc
nén (= muyc triéu + muc dao dong mua) tai cung
thoi diém: 0,64 m, 0,60 m, va 0,98 m (Bang 2).
Sau khi tach gia tri muc nudc trung binh nam
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(0,15 m) khoi mye nude tong hop, ti 18 dong gop
cua tung yeu t6 dén gia tri myc nudc tong hop
c6 thé dugce xac dinh theo phan tram.
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Hinh 14. Bién trinh (a) muc nu6e du va chidu cao song, (b) muc nudce du va tbc do dong chay
tai khu vye nghién ctru nam 2020.

Két qua phan tach va thong ké cho thdy muc
nude cao nhat trong nam 2020 xuat hién trong
thoi gian anh hudng cua con bao VAMCO, chu
yéu do bdo gy nudc dang trén nén 16p nude day
v6i téng hop ciia muyc tridu va muc dao dong
mua chiém t&i 2/3 myc nude tong hop. Trong khi
d6, myc nudc cyc dai trong bao MOLAVE la hé

qua chi yéu cia nuéc dang do bdo 16n (gan
0,7m) trong thoi ky dao dong mua dat dinh. Con
bio NOUL d6 bd vao thoi gian myuc dao dong
mua dang ting nhanh nhung c6 d6 16n chua dang
ké va do d6 thanh phan dong gop chit yéu 1a thuy
triéu thién van va nudc dang do truong gid ap
trong bao (Bang 2).

Bang 2: C4c thanh phan muc nudc bién tai thoi diém xuat hién muc nuéc bién cuc dai
trong cac con bdo nam 2020

Con bio NOUL MOLAVE VAMCO
Do lon Tilé % Do lon Tilé % Do lon Tilé %

Muc nudéc tong hop 1,13 m 100% 1,28 m 100% 1.48 m 100%
Muc triéu thién vin 0,69 m 61% 0,25 m 20% 0,75m 51%
Muc dao dong mua -0,05m -4% 0,35m 27% 0,23 m 15%
Muc nudc dang do bdo 0,49 m 43% 0,68 m 53% 0,50 m 34%
Téc d6 dong chay 0,97 m/s 1,54 m/s 1,52 m/s
Do cao song 2,85 m 3,60 m 3,42m

4. Két luan va kién nghi

Qua trinh mé phong va phan tich, danh gia
ché d6 thuy dong luc tai khu vue nghién ctru cho
thay ché do thuy dong luc bién khu vuc nay bién
ddi ro rét theo mua. Cu thé, bo bién Tan An vao
thoi ky muia he, d6 cao song thap, muc nudc thip
va dong chay nho chu yéu 1a dong tridu. Nguoc
lai vao thoi ky gié mua dong bac, muc nude dang

1én do anh huong cua khi ap, d6 cao song 16n,
dong chay 16n hon va chu yéu 1a dong doc bd do
song. Pic biét, thoi ky gio mua doéng bic lai
trung véi thoi gian cac con bao va ap thip nhiét
d6i thuong xuyén d6 bd hodc gy anh huong. Do
do myc nude dang do bao két hop voi dao dong
mua trén nén thuy triéu thap lam muc nuoc. bién
dang cao. Tu day, co thé rat ra nhan dinh vé dac
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trung cua ving bién Tan An, Hué d6 1a tac dung
clia cic qua trinh khi tuong — khi hau 1én ché do
hai van khu vuc nay chiém uu thé so véi tac dung
cua dai duong. Do do, cong tac nghién ctru thuy
dong luc bién trong khu vuc hodc l1an can nham
phuc vu céc nghién ctru chuyén sau phuc tap nhu
tinh toan x6i 16 - boi tu hodc phuc vu san Xuét
thiét ké, van hanh cong trinh khong thé bé qua
Cc4c tac nhan ngoai lyc trén bién khi quyén.
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