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UNG DUNG MO HINH TOAN PE NGHIEN CUU PAC PIEM
THUY PONG LUC VA DU'BAO BOI TU, XOI LG LONG DAN SONG,
KENH CHINH TREN DJA BAN TINH HAU GIANG

Trwong Thi Nhan, Phan Manh Hung, Phan Thi Ha Tuyén
Vien Ky thudt Bién

Tém tit: Tinh Hau Giang la ving c6 dic diém ti nhién twong doi ddc biét va ché dé dong chdy
latphuc tap. He thong séng ngoi kénh rach chang chit, anh huwong boi thuy dong lic tir song Hau
Va triéu bién Pong, bién Tay. O ddy, mitc dg boi tu va xoi 16 dang dién ra rat manh. Nghién ciiu
nay s dung b mé hinh MIKE voi cac module MIKE 11 & MIKE21/3 FM. Trong do MIKE 11
tinh todn thity dong liec, van chuyén bun cat, nguy co béi, x6i séng kénh rach, mé ) phong, tdi hién
birc tranh thity dong lyc trén toan mién nghién ciruva MIKE21/3 FM lam ré hon ché dg thiy dong
luc 2 chiéu tai mét s6 song kénh rach chinh co nguy co xoi lo.

Tw khéa: Thuy dong luc, mé hinh toan, Hau Giang.

Summary: Hau Giang province is an area with relatively special natural features and
complicated flow regime. The system of rivers and canals is interlaced, influenced by
hydrodynamics from the Hau River and the tides of the East sea and West sea. The level of
accretion and erosion is very strong. This study used MIKE models with MIKE 11 & MIKE21/3
FM modules. In which, MIKE 11 calculates hydrodynamics, sediment transport, sedimentation
risk, erosion, simulates, reproduces the hydrodynamic picture and MIKE21/3 FM clarifies the 2D

hydrodynamic regime in some major rivers, canals at risk of erosion.
Keywords: Hydrodynamics, mathematical modeling, erosion, Hau Giang.

1. PAT VAN DE
1.1. Giéi thiéu

Hau Giang 1a tinh ndm & trung tm, trong ving
triing ctia khu vire Pong bang song Ctru Long,
thudc vung ban ddo Ca Mau; vung c6 dac diém
tu nhién twong dbi dac biét, dia hinh xen k& cao
thap, khéng hoan toan giam dan theo hudng
Bac - Nam hoic Pong - Tay. Hé thong song
ngoi kénh rach ché”mg chit, chiu anh hudng cua
hai hé théng dong chay 1a hé thong song Hau
v6i ché d ban nhat triéu khong déu bién Dong
va ché do nhat tridu bién Tay, twong tac gitta I,
triéu, hé théng séng Cai Lon, chiu anh hudng
xam nhap man va cling 1a truc tai 1d tir song Hau
ra bién. Hé thong cac kénh rach chuyén nuée tir
song Hau vé bién Tay va ban dao Ca Mau theo
huéng Pong Béc - Tay Nam véi cac kénh chinh
la kénh Xang Xa No, kénh Xang Nang Mau,
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kénh Cai Con.
1.2. Van d@ cin giai quyét

Quy ludt x6i bdi, bién hinh long song trong
khong gian rong véi nhimng dic thi riéng 12 van
dé hét suc phuc tap, dac bi¢t la ddi voi song
ving tridu. Can nghién ctru, danh gia tinh hinh
sat 16, ng dung cac m6 hinh mé phong va canh
bao cac khu vuc co nguy co sat 10 dé cac nha
quan ly kip thoi dua ra nhiing giai phap Gmg pho
va gidm nhe thiét hai do sat 1, phuc vu déc luc
cho cong tac quy hoach chinh tri thuy lgi va
phong chdng sat 10 cac song chinh tinh Hau
Giang, gép phan dam bao muc tiéu phat trién
bén vimng cua dia phuong. Vi vy tng dung mo
hinh to4n dé nghién ctru dic diém thuy dong luc
va dy béo boi ty, x6i 16 1ong dan séng, kénh
chinh trén dia ban tinh Hau Giang 1a rat quan
trong.
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2. PHUONG PHAP NGHIEN CUU & DU
LIEU SU DUNG

2.1. Phuong phap nghién ciru

Nghién ctru st dung bd md hinh MIKE cua
Vién Nghién ctru Thuay luc BPan Mach véi cac
module MIKE 11 & MIKE21/3FM. Trong d6,
module MIKE11 tinh toan thuy dong luc, van

chuyén bun cat, nguy co boi, x01 song kénh rach
va lam s liéu bién ciing nhu so liéu hiéu chinh,
kiém dinh cho mé hinh chi tiét tai nhiing vi tri
chua ¢6 sb liéu do dac thuc té. Module
MIKE21/3 FM di sau phan bd van tdc tai mot
s6 song kénh rach chinh ¢6 nguy co x6i 16.

2.2. Thiét 1ap mé hinh sé

CAc vang song kénh rach chinh
o Hiu Glang duge phia tich
Il

L0
MIKE21/3 /2
LERS

Hinh 1: So do thiét ldp mang luéi sdng, kénh, rach tinh toan MIKE11 va MIKE21/3FM

M6 hinh MIKE11 dugc gioi han trong pham vi
gdm bién luu luong tai Long Xuyén va 4 bién
muc nude tai My Thanh, Ganh Hao, Rach Gia
va Song Péc (2011- 2019). Mang song tinh
toan c6 2185 diém, 201 nhénh.

M6 hinh MIKE21/3FM tép trung thé hién &
nhitng doan song cong, cac vung hop luu, phan
luu ¢6 nguy co x61 16 nhu: song Ba Lang, kénh
Thanh Pong, nga sau Phung Hiép, kénh Méi Dam
- kénh Xang Nang Mau, nga bay Phung Hiép,
kénh X&ng Xa No va kénh Tra Ban.

Tai liéu sir dung cac ngudn sin c6 tai Vién Khoa
hoc Thay lgi mién Nam, Vién K§ Thuat Bién
trong mot sé dé tai du an da thuc hién trudc, cap
nhat, bo sung cac sé liéu thuc do dia hinh vao
thang 10/2019 va sé liéu thuc do thuy vian, sd
liéu bun cat day vao thang 11/2019 tai 5 tram
Mai Dam, Cai Con, Cai Dau, Ba Lang, kénh
Xang Nang Mau.

2.3. Cac Kkich ban tinh toan

Dé c6 cai nhin tong thé vé thily luc va xu hudng,
dinh luong x6i 16 long dan khu vyc nhém
nghién ctru da su dung mé hinh MIKEI11 tinh

toan du bao cho khodng thoi gian lién tuc theo
cac kich ban tinh toan.

KBO: Hién trang chudi s6 liéu thiy van thuc do
nam 2019

KB1: Dy bao bién hinh long dan trong diéu kién
1 ndm 10 16n 2011

KB2: Dy bo bién hinh 1ong dan trong diéu kién
1 ndm 1t nho 2015

KB3: Du bao x6i bdi long dan 2018 - 2025
trong diéu kién binh thuong

KB4: Dy béo x6i boi long dan 2018 - 2025
trong dicu kién c6 tinh dén nude bién dang cho
nam 2030

Céc kich ban tinh toan thuy dong luc, bién doi
long dan dugc tinh toan chi tiét trén bai toan 2
chiéu bang md hinh MIKE21 di sau trinh bay
nam hién trang cling nhu ndm 1 16n va mo
phong cho thoi doan 8 nam.

KBO: Tinh todn hién trang thuy dong lyc nam
2019

KB1: Tinh toan thuy dong luc trong diéu kién
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nam I 16n 2011 so bun cat theo h¢ sé hi¢u chuan. M6 hinh
KB2: Dy bao bién ddi 1ong dan sau 8 nim tir M}KE2}/ 3 FM du‘-?*c- hi¢u Chi‘nh; kjém d1nAh
nim 2018 dén nim 2025 thong s6 nham Mammg (M) va hé so6 nhot roi
, (CS). b¢ danh gia d6 chinh xac cia mé hinh
2.4. Hi¢u chinh & kiém dinh mé hinh trong qua trinh hiéu chinh va kiém dinh mé
M6 hinh MIKE11 hi¢u chinh, kiém dinh thong  hinh, lya chon hé sO twong quan R? hé so
) thuy luc theo hé s6 nham Maining (n), thong RMSE va h¢ s6 NSE dé danh gia chuoi so6 li¢u.
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Hinh 2: Hiéu chinh théng sé md hinh MIKE11
Bang 1: Thang danh gia @ tin cdy ciia mé hinh theo céc chi so
Mtc d6 danh gia Tot Kha | Trungbinh | Kém

[ .
N _(sim —stm)(obs — obs
R? = | iz )( ) 09-=1.0 0.7+09 0.5+ 0.7 0.3+0.5

VN (sim — stm)? .\[Z?’ﬂ(obs - m)zj

N
> (sim —obs)? ) _ .
amse - 0.0+0.05 | 0.05+0.10 0.10 + 0.2 > 0.2

(obs — sim )’
NSE =1- —

(obs - obs)2
=1

M=

[N

0.75+1.00 | 0.65+0.75 | 0.50-+0.65 <0.50

Bang 2: Bang tong hop tinh sai s6 kiém dinh lwu lwong, mwe nwéc mod hinh MIKE11

Tén Tram H4 H5 Tén Tram Q4 Q5
R2 0.93 0.92 R2 0.79 0.87
RMSE 0.10 0.06 NSE 0.68 0.75
Bing 3: Bang tong hep tinh sai s6 kiém dinh van téc md hinh MIKE21/3FM
Tén tram V1 V2 V3 V4 V5 V6 V7
R2 0.68 0.90 0.81 0.73 0.83 0.68 0.63
NSE 0.64 0.88 0.86 0.69 0.81 0.62 0.77

Két qua hiéu chinh va kiém dinh cac mé hinh  mo phong céc kich ban tinh todn sau nay.

cho thay dir liu tinh toan tir m6 hinh toan khi 3 (i1 QUA TINH TOAN VA THAO LUAN
so sanh v&i dir liéu thuc do cho dd chinh xac ’
ndm trong khung dénh gia kha va tét. Véi gia  3-1. Thily dgng lye khu vye tinh Hiu Giang
tri hi€u chinh va kiém dinh nay cho d¢ tin cdy Khu vuc du 4n nim trong vung ban dao Ca Mau
ctia mo hinh 13 chép nhéan duoc. Cac thong s nén chiu tac dong khong chi thuy dong luc tur
hi€u chinh dugc st dung trong sudt qua trinh
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song Hau ma con 2 ché do dong luc triéu bién
Dong va bién Tay c6 bién do khac nhau. Qua
mo phong tinh toan, xu thé chung do dbc muc
nuée thap dan theo hudng tir phia dong sang
tay, chia lam 3 phéan ving triéu. Tai vi tri dau
giap song Can Tho va song Hau anh huéng 16n
ctia thuy dong lyc tir song Hau va tridu bién
Dong thudc phan ving tridu manh, bién do tricu
dao dong khoang 2,5 m. DPi sau vao trong, tai

phia tdy Hau Giang, vi tri gidp song Cai Lon thudc
phén viing tridu nho, bién do tridu dao dong dudi
1,5 m do su thay ddi dia hinh day song, bén canh
su tdc dong cua dao dong tridu bién Tay. Huyén
Phung Hi¢p va huyén Vi Thuy thugc phan vung
triéu vira, 1a khu vire giap triéu c6 su giao thoa giira
triéu bién Pong va triéu bién Tay, bién do tricu tir
15+25m.

(= Tipe pedc lom nhit, nho nhadt o Kénh Xing X4 No
AHZ2 5w T Sea<AN<2 S AMAT S

1 SmreAH<2 5m
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LUU LUQNG VA HUGNG DONG CHAY BINH QUAN

NAM LO LON o
b 34
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o
-

Hinh 4: Phan bé dong chdy trung binh nam hién trang 2019 va nam lii lon 2011

Két qua tinh toan da cho thdy ngudn nudc chi
yéu d6 vao khu vuc Hau Giang 1 dén tir séng
Hau, chu yéu cac séng Can Tho (39%), Kénh
Mai Dam (12%) va song Cai Con (24%). Lugng
nudc tir song Can Tho d6 vao Hau Giang chinh
la qua kénh Xang Xa No, sdng Ba Lang va kénh
So Diia Bé. Bén canh thong qua Kénh Mai Dam
va song Cai Con thi khu vuc Hau Giang dugc
nhan tryc tiép tir luong nudc song Hau thong
qua rach Cai Cui va rach Cai Dam. Dong chay
ra khoi khu vuc Hau Giang vé hudng song Cai
Lén thudc tinh Kién Giang qua cac ngd kénh

Xang Buang Tau di vé huéng kénh Quan Lo -
Phung Hiép, song Cai Trau, song Nudc Puc,
kénh Xang Xa No va cac con kénh rach nho hon
nhu song Ké Sach, song Soc Tring, kénh
Ngang va kénh Tra Ban. Lugng nudc trung binh
vao nam Id 16n 2011 di qua khu vyc Hau Giang
da tang 1én dén 52% so véi kich ban hién trang.
3.2. Phén tich ché dj thiiy dong lwc va dw bio
bién d@6i long din chi tiét mdt sé6 kénh rach
chinh
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Hinh 5: Luru toc thoi diém mia lii va mdt cdt ngang doan cong kénh Thanh Péng

Kénh Thanh Pong chiu anh hudéng 16n tir song
Hau, c6 nguy co x61 16 doc song, nhét 1a mot sd
doan séng cong do gia tri luu tdc cao, ép sat vao
bo 10m.

Khu vuc nga bay Phung Hi¢p 1a noi giao thoa rat
nhiéu cac con séng, kénh bao gdm: song Cai Con,
song Ké Sach, kénh Soc Trang, kénh Xéang Bing

g

Tau, kénh Lai Hiéu, kénh Xéo Mén va kénh Xéo
Vong. So véi cac doan song kénh con lai, luu tbe
dong chay trén séng Cai Con 1a 16n nhét, tiép dén
la kénh Soc Trang. Tai vi tri giao cua cac kénh rach
dién bién dong chay kha phic tap, van toc dong
chay 16n, xay ra dong chay ri lam ting x4o tron
bun cét day nén co6 hién tugng x061 16.

Hinh 6: Luru toc thoi diém maa Iii va mat cat ngang khu viec Ngé Bay Phung Hiép

Dong chay c6 xu hudéng di tir phai qua trai, luu
tdc ting cao tai ngd ba Xa No, qua trinh dong
chay tuong d6i kha phirc tap. Vao mua 1, c¢6
nhiéu thUl diém vao triéu rit nhung hudng dong
chay van tir phai qua trai béi luu lugng dong tir
song Hau d6 vao 16n.

Nhin chung, c4c khu vuc giao nhau ¢6 hi¢n tuong
x6i nhe boi day 1a noi dong chay bién doi kha
phtrc tap, co thé xuét hién dong chay roi. Khi cac
vong Xxody ap sat bo thuong trong pham vi cia
ving hop luu, cac dong chay thiic ddy 13n nhau

tao nén cac dong chay rdi xoan b¢ rat phirc tap
gdy x6i 16 1ong dan ciing nhu sup d6 bd. Do vi tri
va cuong do pha huy cua cac dong chay rdi xodn
thay ddi lién tuc, phu thudc vao luu luong va van
toc cua timg dong phu luu khi d6 vao ving hop
Iwu nén hién twong x6i 16 1ong dan ciing nhu sup
d6 bo song tai cac ving hop luu thuong xay ra
phtrc tap va quy lut déi ltuc khong 16 rang hoan
toan. Thong thuong ngay sau vi tri hop luu xay ra
hién tuong x6i long dan thi cling xuat hién bdi
long dan.

7

Bibn 451 1nng dia ek mét o3¢ egans @fa kach trén kénh Xa Ne

Hinh 7: Phan bé lwu téc mia li va bién doi 1ong dan MCN khu viec kénh Xang Xa No
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3.3. Du bdo van chuyén bun cat & nguy co
boi x6i 8 ndm tir 2018-2025

Nghién ctru dy bao van chuyén bun cat va nguy
co bdi x6i mot sb song, kénh, rach chinh dai
dién cho hé théng séng ¢ khu vuc Hau Giang
trong 8 ndm tir 2018 - 2025. Nhin chung su tac
dong cua yéu t6 nudc bién dang dén qua trinh
van chuyén bun cat tai khu vuc Hau Giang la
khong dang ké. Sy thay ddi vé luu lwong van
chuyén bun cat co tic dong dén dia hinh day
song kénh, 1am xdy ra hién tugng bdi x6i 1ong
dan xen k&. Dong chay tir thuong luu mang theo

Kénh Xang Xa No
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Song Cai Triu

cac tram tich thé vé phia ha luu va ling dong tai
khu vuc ¢6 vén téc dong chay nhé hon vén tbe
ling. Tai nhitng vi trf c6 dia hinh day gd ghé va
do nham day 16n, dong chay c6 xu hudéng chay
nhanh hon, vén tdc dong chay ting 16n gy ra
su x40 tron dong chay, xuat hién dong chay rdi
va tao nén hé x6i. H6 x6i nay dan 16n hon theo
thoi gian cho dén khi dat duoc can b?lng bun
cat. Tt du bao van chuyén trAm tich 8 nam doc
cac song kénh rach phén tich, tong hop 1ap ban
d6 du bao nguy co x6i 16 boi dong chay trén
song kénh rach chinh tinh Hau Giang giai doan
2018 — 2025.
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S(mg Mii Dam vi kénh Xéang Ning Mau
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Song Ba Ling
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' Kénh 8000

Hinh 8: Dy béo vén chuyén tram tich va bién doi long ddn sau 8 nam
tai cac séng kénh rach chinh tinh Hgu Giang
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Hain 08 dy bde nguy cv 16 Io bai déng chay trim sing
kénh rach chimh Hin Giang ghal degn 2018-2025 ot
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Hinh 9: Bin do dy bio nguy co x6i 16 Hiu Giang
4. KET LUAN

Két qua nghién ctru cho thdy hé thong song,
kénh, rach tinh Hau Giang chiu anh hudéng ché
do thuy dong luc tir song Hau, tricu bién Dong
va bién Tay voi cac song, kénh, rach c¢6 nhi¢u
doan song cong va cac diém giao cat vdi che do
dong chay rat phuc tap. Co su khac biét gilra
khu vuc tiép gidp truc ti€p voi song Hau va khu
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vue di sau vao phia trong vé phia song Céi Lén.
Khu vuc phia tiép giap séng Hau gdbm cac
huyén Chau Thanh, Chau Thanh A, thi xa Nga
Bay va huyén Phung Hiép c6 van téc dong chay
16n, luong bun cat van chuyén c6 gia tri lon
cling nhu nguy co bj tic dong dén sy 6n dinh
1ong dan va bo song, kénh rach c6 thé 1én dén
hon 30 cm/8 nam. Van téc dong chay giam di
kha nhanh khi di sau vao phia trong bdi su tac
dong cua lyc ma sat gay ra bdi dia hinh. Bén
canh d6, dong chay tai mét s6 vi tri doan cong
tang 1én, xu huéng ép sat vé phia by 1dm co
nguy co x061 16. Cang vao phia trong theo huéng
Tay Nam thi lugng van chuyén bun cat ciing
giam di o rét. Tai mot sb vi tri Nga Bay, Nga
Séu 1a noi giao cua cac kénh, rach hay noi nga
ba phan luu hop Iuu trén kénh Xang Nang Mau
hay kénh Xang Xa No dién bién dong chay kha
phirc tap, xay ra dong chay rdi 1am ting xao tron
bun cat day, dién ra hién twong x6i nhe tai
nhitng khu vuc giao nhau, phan luu va hgp luu
nay.
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