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ABSTRACT

The movement of a river creates changes in the channel, which is shown
through the transport of sediment in the river. In this paper, a numerical
method to simulate the transport of sediment, especially by a 3D model is
introduced. The equations are solved by the finite volume method on the
unstructured grid and the sigma transform vertical axis. The highlight of
this 3D model is that it can be integrated with 1D 2D models and ancillary
works in complex real-world conditions. In addition, the calculation and
experimental application of the 3D model to evaluate the changes in the
riverbed of Hau river running through Chau Phu district, An Giang
province are also presented in this paper.

TOM TAT

Qud trinh vdn dong ciia séng tao ra nhitng bién doi trong long dan, diéu
nay thé hién théng qua s vdn tai bun cat trén song. Trong bai bao nay,
mét phirong phdp todn sé mé phong qud trinh van chuyén ciia bin cdt
trong dé ddc biét la bang mé hinh 3D duwoc gidi thiéu. Trong dé, cdc
phiong trinh dwoc giai theo phuwong phap thé tich hitu han trén ludi phi
cdu triie va truc thang dimg bién doi sigma. Diém néi bt ciia mé hinh 3D
nay la ¢6 thé tich hop véi cac mé hinh con 1D2D va cdc cng trinh trong
diéu kién bai todn phirc tap ngodi thue té. Ngodi ra, tinh todn dp dung thir
nghiém mé hinh 3D danh gia dién bién long dan séng Hau doan chay qua
huyén Chau Phu, tinh An Giang ciing dwoc trinh bay trong bai bdo nay.

1. GIOI THIEU

Bién doi long dan cac con séng 1a mot qua trinh

lién quan Athanasios et al. (2008). Cac md hinh mot
chiéu nhu Kamal and Andre’(2009), hay Vieira and

Xdy ra lién tuc theo thoi gian dudi tac dong cua cac
yéu t6 ty nhién va nhén tao. Quan ly d1en bién long
dan doi hoi phai c6 hiéu biét sdu sic v& qua trinh
nay. Mot trong nhiing gidi phap la st dung cac mé
hinh toan dé mé phong su van chuyén, bdi x6i va sat
16 1ong dan. Véi sy phat trién nhanh chéng cua cac
phuong phép s6 ciing nhu phwong tién tinh toan, mo
hinh toan di tré thanh mot cong cu hiru hiéu dé
nghién citu sy van chuyén bun cat va cac qua trinh
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Wu (2002), DHI-MIKE (2009), Greimann and
Huang (2018); mé hinh hai chiéu nhu Casulli and
Walters (2000), Jia and Wang (2001), Hervouet
(2007), (3D-FLOW, 2010) va Bever et al. (2013);
mé hinh ba chidu nhu Johnson et al. (1993),
Roelvink et al. (1994), Lesser (2000), Hamrick
(2002), HydroQual (2002), DHI (2011) da duoc
phat trién.
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Céc mo hinh toan giai cac phuong trinh lién tuc
va dong luong dé xac dinh truong dong chay, giai
phuong trinh van tai bun cat lo ling va phuong trinh
dién bién day dé tinh toan bién doi long dan. D4 véi
mo hinh mot chiéu (1D), van toc va nong do bun cat
lo ling trung binh mat cit duoc tinh toan trong mot
hé truc toa do truc tuyén. Dién bién bdi x6i long dan
cling dugc tinh toan trung binh trén cic mit cat
ngang song.

Trong mé hinh hai chidu (2D), van téc va bun
cat trung binh thuy tryc duoc tinh toan. Dién bién
bdi x6i day dugc tinh toan chi tiét toi ting diém.
Trong céac trudng hop co cac dong thir cép, gia tri
trung binh thiy tryc 14 khong du dé phan anh thuc
té dong chay va phan bd bun cét lo ling thi mé hinh
ba chiéu (3D) la can thiét.

Mic di mo hinh 1D khong cho phép tinh dién
bién 1ong dan mot cach chi tiét nhung do tinh don
gian nén co thé lam mo hinh cho ca mot con séng
dai. Nguoc lai mo6 hinh 2D cho phép tinh toan dién
bién long din mot cach chi tiét nhung kho c¢6 kha
nang lam md hinh & quy mo6 16n. Tinh hinh cang khé
khan hon ddi véi mé hinh 3D.

Viéc thiét 1ap mé hinh 2D hodc 3D cho ting
doan song ngan s& gap mot sé bat tién. Bat tién dau
tién 1a xac dinh diéu kién bién cho mé hinh. Do doan
song twong ddi ngan nén cac mat cat dau vao va dau
ra cia mod hinh kho c6 thé trung véi cac tram thuy
van. Bat tién thir 2 1 viéc 1ap mé hinh cho timg doan
song ngan s& khién cho khong c6 kha nang danh gia
su tuong tac 2 chiéu giita doan séng 1am mo hinh
v6i phan con lai. Tuy nhién, néu st dung mo hinh
tich hop trong d6 cdc md hinh con 1D, 2D va 3D
duoc thiét 1ap mot cach hop 1y thi ta co thé co duoc
mot mo hinh vira ¢6 tinh tong thé vira ¢6 kha ning
tinh toan mét cach chi tiét cac khu vue quan tam.

Muc tiéu nghién ctu cua bai bao 1a gidi thi¢u
mot mo hinh tich hgp 1D2D3D cho phép tinh toan
din bién 1ong dan. M6 hinh duoc phat trién tir viéc
ké thira phan mém F28 (Giang, 2011) va cac nghién
clru nang cap sau d6 nhu Giang va Bich (2012),
Giang va Hong (2019). Bai bao giéi thidu két qua
ung dung ctia mo hinh trong tinh todn mé phong
dién bién long dan song Hau doan chay qua huyén
Chau Phu, tinh An Giang.

2. MO HINH TOAN

2.1. Phwong trinh co ban
Mo hinh 1D:
A
-t X a
a & (1)
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5Q+5(QZJ+ gA@+ gA‘Q‘? -V,q,=0

a a| A S K

AAC), (e A\ gD _E) G
p +65(Qc gAasj_ B(D, -E,)

(l*p)PcB%"'%:B(Dh*Eb) “)

Trong d6 n — muc nudc; Q — Iuu luong; A va B
— dién tich mat cit u6t va bé rong mat thoang; K —
module luu lwong; gy va Va— luu lugng nhap luu trén
1 don vi chiéu dai va thanh phan van téc doc truc
cia q; C — ndng do bun cat lo ling trung binh mit
cit; Qp — luu lugng bun cat day; & — hé sé khuéch
tan; zp, - cao do day song.

M6 hinh 2D:
%7+V.q=qv ®)
N, vF(q)=b(q) (6)
ot
ADC), vlgc-pD,vC]=~(D,-E) @)
0 o). o BC) oo Lo B @
C 6'[ at b b b
Trong d6: n - cao d0 mat nudc;

g= [qX , qy]T = DU — vector luu lugng trén mét don
vi bé rong dong chay; U = [UX,UY]T — vector van téc

trung binh chiéu sau; C — néng do bun cat lo ling
trung binh chiéu sau trong ¢t nwdc; z, — cao do day;
b — luu luong bun cat day trén mot don vi bé rong
dong chay; Dy — hé s6 khuéeh tan; qy — luu luong bd
sung trén 1 don vi dién tich bé mat; D — do sau; F(q)
— vector thong luong cua q ; va b(q) — vector ngoai
luc.

q,U - A, DaU/ox
= 9
F(a) {qu—AHDaU/ay} ©
on 1, T
gDt 4wy fg tu
b(a)= Ty Y g
677 T T,
_gDi_iy_{'iwx_qu-i_vaqv
y p p

V&i Ay - hé s6 nhét rdi; f— hé sb Coriolis; ua va
Va — hai thanh phan cua vector van toc cua gy, tux va
Twy — hai thanh phan cta ung suat tiép trén mat do
gi0; Tox VA Thy — hai thanh phan cua tng suit ma sat
day.
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MG hinh 3D:
@+ng+%—0 (11)
ot oo
aq 0 A, éu
—+V _Fg)+—|qu———|=
5 @ aa[qﬁ D 60:|
~gDV,, (17+1,)+ Db (12)

109, v Flae) 2@ -wae -2 |-

D oo
(13)
Trong dé: 7 - cao d6 mat nudc; 7o — ¢t ap khi
quyén; q = [qx,qy]T = Du - vector luu lugng cua
mot don vi bé rong dong chay; y = [ux,uy]T* vector
van toc trén phuong ngang; o — thanh phan van téc
trén phuong thang dang trong hé toa do o, q, = Do

; C— néng d6 bun cat lo ling; D — d6 sau; F(q) va
F(qc) — vector théng luong cia q va c theo cac
phuong x va y; va b — vector ngoai luc.

o] e
b=t L”” (15)
(16)

g,c—D,,Déoc/ox
F(qc){qyc—DHDac/ay}

Véi A va Ay — do nhét rdi theo cac phuong
ngang va phuong thang dung; Dy va Dy — hé sb
khuéch tan theo cac phuong ngang va phuong thing
dang

Phuong trinh din bién day cta mé hinh 3D van
1a phuong trinh (8). Trong cac phuong trinh (3), (4)
va (7), (8), Dy va Ep 1a suat ling va xo6i bun cat. Déi
véi bun cat roi, Dy va Ep, duogc tinh (Van Rijn,
1993):

D, —E, =w,(c (17)

b ~Che )
Trong d6 Cp va Che — NONgE dd buin cat va nf}ng do
bun cat bdo hoa & mat phan cach lop day va tang lo
ling.
Dbi vai bun cat két dinh, suat x6i, Ep, va ling,
Dy, dugc tinh theo Hayter and Mehta (1986) va
Krone (1962):

0T g[‘[b_lJ
T&‘

(18)
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D, = wsoc( - T"j
Ty

Trong d6: € - hé s6 x0i; T, - tng Suét tiép day; .
- itng suat tiép day ngudng x6i; 14 - tNg suat tiép day
ngudng boi.

2.2. Tich hop cac mo hinh

(19)

Tich hop cac mé hinh 14 két ndi cac mé hinh con
dé dam bao cho dong chay dién ra lién tyc tir mo
hinh con nay qua mé hinh con khac. C6 2 kiéu lién
két dugc st dung. D6 1a lién két bang siéu nht va
lién két bang dong tran.

Siéu nut 1a nat chung ctia cac moé hinh con tham
gia trong mo hinh tich hop. Lién két siéu nit thuong
dugc sir dung khi mé hinh 1D két néi véi moé hinh
2D va 3D tai mt cét ngang song. Muc nudc dugce
tinh toan tai siéu nat tr phuong trinh bao toan:

aw, (20)

7<j‘>qndL
L

Trong do W la thé tich ctia nut J va L 1a chi vi
kiém soat bao ntit J.

Nude ciing co thé chay tir mé hinh con nay qua
mo hinh con kia ngang qua mét cdng trinh tran. Ta
¢6 kiéu lién két tran. Nudc tran tir dong (2D) xudng
song (1D) 1a mot truedng hop dién hinh cia lién két
tran. Luu lwong cua dong tran s& dugc tinh bang
cong thirc dép tran dinh rong (Hinh 1):

Truong hgp chay tu do:

SNETT RS (R =
Truong hgp chay ngap:
q, :(/7(77J'+1_Z«L )\/29(77,’ _77]+1) (21b)

Trong d6: qi— luu lugng tran trén mdt don vi bé rong
dong chay; z; — cao trinh ngudng tran; m va ¢ — hé
$6 luu lwgng va hé s6 van téc; j va njw — muc nudc
tai 2 mat cit thwong va ha luu.

n
-I—A—l& I
y

P
Q—r>

Hinh 1. So d6 dép tran

Két ndi cac md hinh con bang cac phuong trinh
(20) va (21a), (21b) méi chi dam bdo bdo toan vé
khéi lugng. Dé dam bao bao toan vé dong lwong khi
thuc hién lién két siéu nut, van toc/luu lwong tai mat
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cét giao tiép dugc noi suy va sir dung dé tinh s hang
d6i Iuru. Con @i véi lién két tran, viéc truyén dong
luwong tr mo hinh con nay sang md hinh con kia
dugc thuc hién thong qua sé hang nhap luu trong
cac phuong trinh dong luong.

2.3. Phuong phap giai

Céc phuong trinh (1) — (8) va (11) — (13) duoc
giai bang phuong phap thé tich hiru han, s dung
ludi khong trung.

Hinh 2 gidi thiéu ludi tinh cia mo6 hinh 1D. Muc
nuéc, ndng do bun cat va cao do day duoc tinh tai
céc mit cat. Trong khi d6 thi Iuu luong dugc tinh tai
diém giira cac doan tinh.

Hinh 2. So' d6 lwéi tinh tinh md hinh 1D

Luéi tinh mo hinh 2D duoc tao thanh tir cac phén
tor tr giac va duoc gidi thiéu trén Hinh 3. Muc nudc,
n6ng d6 bun cat va cao do day duoc tinh tai cac nut
Iudi. Luu lugng q duoc tinh tai cac canh cia cac
phan tu.

Hinh 3. So' d6 tinh tinh mé hinh 2D

Trén mat bé‘mg, ludi tinh 3D cung vi tri cac bién
tinh toan hoan toan gidng ludi tinh 2D. Hinh 4 gigi
thi¢u hinh anh khong gian cta ludi tinh 3D. Vector
g dugc tinh tai cac canh cia cac phén tu trén ting
16p. Trong khi do, g, dugc tinh trén cac thay truc tai
cac nut ludi, & khoang gitta cac 16p. Con nong do
bun cat lo ling dugc tinh tai cac nit ludi trén tirng
I6p. Khoang cach giita cac 16p 1a khong déu.
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Hinh 4. So' d6 lwéi tinh mé hinh 3D

Thu tu giai cac phuong trinh trong mdi budc tinh
nhu sau:

Budc 1: Gidi cac phuong trinh (2), (6) va (12)
tinh Iuu luwong g 6 thoi diem n+1/2.

Bude 2: Tinh luu lugng cua cac lién két tran.

Buéc 3: Giai phuong trinh (1), (5) va (11) tinh
muc nudc n 6 thoi diém n+1.

Budc 4: Tinh luu lugng g, ¢ thoi diém n+1/2.

Bude 5: Tinh myc nude vandi suy luu luong tai
cac nut lién ket.

Budc 6: Giai phuong trinh (3), (7) va (13) tinh
nong do bun cat lo leng & thoi diém n+1.

Budc 7: Glé} phuong trinh (4) va (8) tinh cao do
day zp 6 thoi diem n+1.
3. TINH TOAN MO PHONG DIEN BIEN
LONG SONG HAU POAN CHAU PHU

3.1. Thiét Iap mé hinh

Trong nhimg ndm qua, nhiing thay dbi long dan
vung dong bang song Cuu Long (BBSCL) da va
dang dién ra véi xu thé gia ting dan ca vé pham vi
va quy mé . Van d& nay da thu hat nhidu nghién ctu
trong thoi gian qua (Hoanh, 2015), (Hoing &
Thanh, 2018), (Anh & Thuy, 2022). H¢ luy kéo theo
1a thiét hai v& tai san, kinh té va ca tinh mang cua
ngudi dan. Mot trong nhiing diém nong sat 16 b
song trong thoi gian qua 1a Quéc 16 91 (QLI1), doan
chay qua ap Binh Tan, xd Binh My, huyén Chau
Phu, tinh An Giang. Rang sang ngay 1/8/2019 va
27/5/2020 tai vi tri nay da xay ra 2 vu sat 16 nghiém
trong (Hinh 5). Poan song tai vi tri nay chi hoi cong
Vv6i bo 16m nam phia x3 Binh My nhung long song
bi co hep.
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Hinh 5. Vi tri sat 16 bo séong Hau

Mot trong nhimg tac dong chinh lam thay doi
dong chay trén ving DPBSCL 1a hé théng dé bao
ngan lii. Theo két qua nghién ctu cia Hong va
Giang (2015), hé théng dé bao 1am muc nudc tai Tan
Chau va Chau Pdc tiang khoang 24-70 cm. Luu
luong trén song Tién va song Hau ciing déu tang.
Riéng luu lugng séng Hau tai Chau Péc co thé ting
t61 23% so vai truong hgp khong c6 dé bao khi xay
ra lii I6n. Theo cac tac gia khac nhau, suét xo6i long
dan ty 1¢ vai van téc ¢ bac tir 2 cho t6i 3 tuy tac gia
nén viée luu luong ting toi 23% s& c6 tac dong rat
I6n dén sy gia ting bao mon 1ong song.

=

Hinh 6. M6 hinh 3D doan séng Hiu qua huyén
Chau Phu, An Giang trong mé hinh tich hop
1D2D3D ha lwu song Mekong
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Nghién ctru anh hudng cua dé bao téi 1ong dan
song Hau doan chay qua Chau Phq, tinh An Giang,
mot mo hinh tich hop 1D2D3D cho vung ha luu
song Mekong da dugc thiét 1ap trong d6 doan séng
Hau chay qua huyén Chau Phu, tinh An Giang dugc
mo hinh hoéa chi tiét bang mé hinh 3D (Hinh 6). Dé
thiét 1ap mo hinh, nghién ctru da ké thira mé hinh
tich hop 1D2D cua ving ha luu Mekong dugc thiét
1ap bai bang phan mém F28 (Hong & Giang, 2015).
Trong d6, dong chdy trong sdng, kénh dugc lam mo
hinh 1D con dong chay trén ddng dugc 1am mo hinh
2D. Boan séng Hau chay qua Chau Phi cia moé hinh
1D2D dugc loai bo va thay bang md hinh 3D. Viéc
ké thira khong chi gitip don gian bét viéc xay dung
ludi tinh cia cac mod hinh con ma con gitp bat di
viéc hiéu chinh mé hinh (& quy mo tong thé).

M5 hinh con 3D ¢6 1104 phan tir, 1209 niit va 5
I6p. Pé danh gia anh huong cia dé bao, dia hinh day
ciia mod hinh da duoc thiét lap theo sé liéu tir truge
khi xay dung hé thdng dé bao. Diéu kién bién nong
dd bun cat lo lung tai nat bién Kratie dwoc tham
khao tir Manh et al. (2014). Céc thong sb bun cat ciia
mo hinh ciing dugc tham khao tur tai liéu néu trén va
tir s6 ligu khao sat cua cong ty ADICO.

3.2. Két qua tinh toan va thio luan

Hé thong dé bao & PBSCL co ban chi anh hudng
t61 dong chay 1d. Vi vay, cac tinh toan chi dugc thgc
hién cbo thoi gian 1d. Tran 14 dugc chon lam diéu
kién dé phan tich 1a trn 1d ndm 2011. Thoi gian tinh
toan 1a 45 ngay dinh 1t. Hai kich dugc xem xét 1a c6
va khong c6 hé thong dé bao
KB1: kich ban hi¢n trang (c6 dé bao).

KB2: kich ban gia dinh (khéng c6 dé bao)

3.2.1. Ché dg thuiy luc

Két qua tinh treong van toc trén mat cua KB1 va
KB2 duogc trinh bay trong Hinh 7. Doi véi truong
hop gid dinh khong c6 dé bao (KB2), ket qua tinh
cho thay van toc sat bo khoang 1,9 m/s. Trong khi

(o )

d6, & KB1 hién trang, van toc sat bo 1én dén 2,5 mis.

Hinh 7. Trudng phén bo van tc ciia KB1 va KB2
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Dé thay rd hon cu triic dong chay tai khu vuc ta
¢6 thé xem phén bd cac thanh phan van tdc tiép
tuyén (Vt) va phap tuyén (Vn) trén 2 mat cit ngang
song tai 2 vi tri sat 16 trong thoi gian dinh 1i tai Chau
Déc (ngay 30/9/2011). Mat cit ngang vi tri sat 1o
ngay 1/8/2019 dwoc ky hiéu 1a MCI1 con mit cit
ngang vi tri sat 16 ngay 27/5/2020 dugc ky hiéu la
MC2. MC3 cit doc theo hé xoi.

Salilop2/7/5/2020
»d » ~

Hinh 8. Vi tri cic mit cit (MC)

Thanh phan van téc tiép tuyén Vt trén mat cét
MC1 ¢ hai KB1 va KB2 duoc thé hién trong Hinh
9, con thanh phan van téc phap tuyén Vn (dugc
chuan héa véi van toc trung binh mat cit Vm) dugc
thé hién trong Hinh 10. Két qua cho thiy c6 1 xody
thir cap thuan chiéu hoi tu vé day séng. Xody nay sé
lam gia ting kha ning dao sau long dan song Hau &
phia bo Chau Phil. Truc dong luc ciia dong chay Iéch
vé phia by Chau Phu 1am cho gradient van toc sat
day tai bd nay 16n hon dang ké so véi bo ddi dién.

Diéu nay la 1y do khién bo Chau Phi bi x6i manh.

iTa — T

P Chau Phii

B = —

2m F o T Tt

in —

im - .

) -

it i

i a) Vt-KB1-MC1

e a0 1w 500 200 200 000
6T =73 au Ph

4y Phil Tan Chau Phit

- ==

i =

2

i

i

i

oo

1o p ) Vt-KB2-MC1
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Hinh 9. Mit cit MC1 - van téc Vt ciia KB1 va

— Ve o

0 Phii Tin Chéu Phu
W = ==
i 10— =
400 ==
i -
i
i -
.;% — b) Vn/Vm - KB1-MC1
th ET

Phts Tan Vi =TT B/ Chau Pha
-
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i
i
tH
i
1
i

0

Hinh 10. Mit ciat MC1 - véan téc Vn cia KB1 va
KB2
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Hinh 10 cho the"'}y van tbc Vm trong kich ban
KBL1 I6n [6n dang ké so vai KB2 (222,1cm/s so véi
174,0cm/s).

Tuong ty, Hinh 11 va Hinh 12 gidi thiéu cac
thanh phan van téc Vt va Vn trén mat cit MC2 ¢ hai
KB1 va KB2. Tai mat cit MC2, dong chay bét dau
phan ky. Xoay thir cAp hau nhu da bién mat. Tuy
nhién, tryuc dong luc cua dong chay van léch vé phia
bd huyén Chau Phu 1am cho gradient van toc sat day
tai bo nay 16n hon dang ké so véi bo ddi dién.

, PhiTin —= Chau Pha

1 <

2m ———=

m — — =
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Hinh 13 biéu dién thanh phan van téc tiép tuyén

Vt trén lat cit MC3 doc theo 1ong song tai vi tri hd
x0i cua KB1 va KB2.
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Hinh 13. Mit cit MC3 - vén toc Vt cia KB1 va
KB2

Nhu vay, van toc dong chay caa kich ban c6 hé

thong dé bao trong KB1 16n hon dang ké so voi
KB2.
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3.2.2. Dién bién long dan

M5 hinh ctia hai KB1 va KB2 da dugc cho chay
45 ngay, tr 07/9/2011 —22/10/2011 dé danh gié dién
bién long din trong thoi gian dinh ciia mot tran 1i
I6n. Hinh 14 va 15 biéu dién do bdi x6i long dan &
KB1 va KB2. Thang mau biéu thi mtrc do thay doi
cao do day & don vi mét va gia tri duong 13 bdi.

Hinh 15. P§ bdi x6i long din KB2

Trong trudng hop gia dinh chwa c6 hé théng dé
bao (KB2), mirc d6 bdi x6i tai vi tri hd x4i trong
khoang tir (-0,87) m dén (-1,27) m. Trong khi & hién
trang (KB1), mirc do dao sau long tir (-1.35) m dén
(-2.00) m. Bo phia Chau Phu bi x6i manh hon bo
phia dbi dién.

Dé 1am 16 hon didc diém boi x6i khu vuc thay doi
bién dang cac mat cat MC1 va MC2 trong hai kich
ban dugc gidi thiéu trén Hinh 16. Con Hinh 17 gidi
thiéu thay d6i bién dang day trén lat cit MC3 cét doc
theo hd x6i. Tir Hinh 16 va Hinh 17 cho thy viéc
¢6 hay khong c6 hé théng dé bao thi long dan séng
Hau khu vuc nay van bi x6i. Tuy nhién hé théng dé
bao s& lam gia ting toc dd xo6i 1én khoang 70%.
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Hinh 16. Bién dang mit cit MC1 va MC2 sau
45 ngay li
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Hinh 17. Bién dang mit cit MC3 sau 45 ngay lii
4. KET LUAN

Trong bai bao nay, mét phuong phap tinh toan
dién bién hinh long din bang mé hinh tich hop
1D2D3D da dugc trinh bay cu thé. Phuong phap thé
tich hitu han trén ludi tinh phi cau tric phan tir tir
giac duoc ap dung dé giai cac phuong trinh vi phan.
Két qua bai tinh 4p dung cho song Hau doan chay
qua 4p Binh Tan, xa Binh My, huyén Chau Ph, tinh
An Giang cho 15i giai hop 1y va phu hop véi dién
bién thuc té.

Ngoai ra, tir két qua tinh toan dién bién long dan
song Hau cho thiy khi c6 sy hién dién cua hé thong
dé ngan 1ii da anh huong rd rét dén qua trinh bdi x6i
long soéng. Cu thé, tai doan séng ap dung, kich ban
hién trang véi hé thong dé bao ngan i s& c6 muc do
x6i sau 45 ngay 1 16n, chang han nhu 1d dién ra nam
2011 vao khoang tir (-1,35) m dén (-2,00) m. Trong
khi d6, néu khong 1am hé théng dé bao thi mirc do
X6i it hon nhiéu, dao dong tir (-0,87) m dén (-1,27)
m. Két qua nay phu hop Véi cac nghién ctru trugc
day (Hong & Giang, 2015). ciing nhu tinh hinh dién
bién sat 16 dang xay ra tai doan séng Hau 4p dung
cho mo6 hinh.
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