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ABSTRACT

The study presented the development of a two-dimensional (2D) domain
nested in a one-dimensional (1D) hydraulic modelling by a new version of
the HEC-RAS hydraulics model (version 5.0) in a river section of the Hau
River running along the Can Tho city. The main objective of the research
was to assess the applicability of the 2D hydraulic model nested in a 1D
hydraulic model in the study river section to provide better understanding
on hydraulic properties of surface water flow (e.g. flow direction and
velocity at each considered position) during the dry period (from April to
May in 2012). Input data of the 2D domain were developed based on the
outputs of the 1D model (which was fully calibrated and validated). The
study set a stage for subsequent studies about potential impacts of flow on
river morphological changes.

TOM TAT

Nghién ciu trinh bay viéc phat trién mé hinh thiry lyc hai chiéu (2D) két
noi vao trong mé hinh 1 chiéu (1D) bang phan mém HEC-RAS méi (phién
ban 5.0) trén mét doan séng thuéc nhinh séng Hdu chdy doc thanh phé
Can Tho. Muc tiéu chinh cia nghién ciru la danh gia kha nang dp dung
mé hinh thuy hee 2D két néi trong mé hinh thiy hee 1D trén doan song
nghién civu, nham cung cdp thong tin cu thé hon vé ddc tinh thity lyc ciia
dong chay (huéng dong chay, vin toc dong chay tai tieng vi tri) vao mila
khé (tir thang 4 dén thang 5 nam 2012). Cdc théng sé dau vao ciia khu viee
2D dwoc xudt tir két qua cia mé hinh 1D (dd hiéu chinh va kiém dinh).
Nghién cieu ciing la tien dé cho nhitng nghién ciru tiép sau vé tac dong ciia
dong chay dén dia mao ciia song.

Trich din: Pham Lé My Duyén, Nguyén Vin B¢, Ding Tram Anh va Van Pham Dang Tri, 2016. Ung dung
mo hinh thuy lye mét chi€u (1D) két hop v6i hai chiéu (2D) trén doan S6ng Hau. Tap chi Khoa
hoc Trudong Pai hoc Can Tho. 45a: 82-89.

1 GIOI THIEU

Hién nay, mo hinh toan thuy lyc da va dang tro

nguén tai nguyén nudc mat dudi tic dong cia sy
thay doi dieu kién khi hau va co sd ha tang thuy loi

thanh mot cong cu thich hgp, hd tro trong linh vuc
quan 1y va dy doan su thay dbi cua ngudn tai
nguyén nudc (Tran Hé)ng Thai et al., 2007; Phan
Viét Chinh, 2011). Viéc ung dung md hinh toan
thity Iyc mot chiéu (1D) nham danh gi4 dong thai
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da duoc phat trién cho toan ving Pdng bang song
Citru Long (PBSCL) va mét s6 ving nhé hon nhu
T giac Long Xuyén va cac ving ven bién) (Reiner
Wassmann et al., 2004; Le Thi Viet Hoa et al.,
2006; Dinh Nhat Quang et al., 2012; Van Pham
bang Tri et al., 2012b; a; Lam M$ Phung ef al.,
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2013). Trén thé giéi, mé hinh hai chiéu (2D) va ba
chidu (3D) di duoc 4p dung kha phd bién
(BinLiang Lin et al., 2006; Pascal Finaud-Guyot et
al., 2011; E. Bladé et al., 2012; Zoltan Horvat et
al., 2015); mdc du vay, viéc ap dung nhom md
hinh ¢6 tinh phtic tap vé tinh toan va yéu cau vé sd
liéu dau vao van con kha méi va chua dugc ap
dung rong rai trong cac nghién ciru 6 DPBSCL. Viéc
két hop gilta 2 nhoém mo hinh (1D va 2D) Ia can
thiét nham xac dinh dong thai thity Iuc chung cua
hé théng song 16n / phire tap va xac dinh dong thai
thay luc cu thé & mot sd vi tri quan trong can quan
tdm cling nhu khic phuc duogc tinh trang thiéu dir
liéu du vao khi xay dung mé hinh 2D riéng biét.

Theo Zoltan Horvat et al. (2015), ché do dong
chay va sy van chuyén bun cét trong song 1ong nén
phu sa anh huéng truc tiép dén su phat trién hinh
dang va dia mao cua long song. Tinh trang thay doi
dia mao long song Hau (x6i 10 va bdi ling bo song)
dang 14 van dé quan tam hién nay do tac dong cua
su thay ddi ché do dong chay do sy thay doi ciia
diéu kién tu nhién va viéc xay dung céac cong trinh
thuy lgi trén song Hau (Lam Dao Nguyen et al.,
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2011). Tuy nhién, cac nghién ctru vé linh vuc dia
mao long sdng, x6i 16 hodc boi léng van con han
ché, dic biét 1a trong bdi canh thay dbi diéu kién
thiy van — moi truong cua luu vuc song Mekong.
Vi vay, nghién ctru da dugc thyc hién véi muc ti€u
danh gia kha nang ap dung mo hinh toan thuy luc
hai chiéu (2D) két hop véi 1 chiéu (1D); dong thoi,
tim hiéu thém dic tinh thiy Iyc dong chay trén mot
phan doan song Hau. Tir d6, nghién ciru con gitip
cho viéc tim hiéu chi tiét hon vé dic tinh thuy luc
(van tbc, luu lugng, muc nudc dong chay tai mdi
diém khac nhau trén mot mit cit ngang) ¢ nhiing
khu vuc quan tam.

2 PHUONG PHAP NGHIEN CUU
2.1 Dbi twong va pham vi nghién ctru

Poan song Hau tu phuong Chau Van Liém,
quan O Mén dén phuong Tra Néc, quan Binh
Thuy, thanh phé Can Tho dugc chon dé phat trién
mo hinh hai chiéu két hop v6i mé hinh mot chidu
(xay dung cho séng Hau, tir tram do thiy van Chau
Déc tinh An Giang dén tram do thily van Can Tho
thuoc Thanh phé Can Tho) (Hinh 1).

Chu thich
= S0ng Hau
Il Chau Van Liém
I Tra Néc 0
!" 'Ranh quan, huyén

N

27 36

Km

Hinh 1: Ban dd khu vy nghién ciru

2.2 Mo hinh HEC-RAS

M6 hinh phéan tich dong chiay HEC-RAS
(Hydrological Engineering Centre - River Analysis
System) (phién ban 2D, 5.0) duoc thiét ké bai
trung tdm cong trinh thiy van cua Cuc K¥ thuat
Cong trinh Quan ddi Hoa Ky (Gary W. Brunner,
2016). Phan mém nay vira méi dugc cai tién, bo
sung kha nang mo phong dong chay khong 6n dinh
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2 chiéu (2D) va mé hinh 1D kép hop véi 2D.
Phin mém vira moi duoc dua ra st dung vao
thang 3 nam 2016 (http://www.hec.usace.army.mil/
software/hec-ras/). Phan mém duogc phat trién dwa
trén phuong trinh Saint Venant (2.1) va phuong
trinh khuéch tan séng (2.2). Hinh 2 thé hién dong
chay 1 chiéu va 2 chiéu qua mot doan séng trong
mo hinh.
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23z V: van téc song (m/s)
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) AT : budce thoi gian tinh toan (s);
Trong d6:  C: hé so Courant

V: van tde song (m/s) AX : kich thudce trung binh cua 6 ludi (m)

Dong chay 1 chiéu &—»
Dong chay 2 chitu €= =+ €

6.500

Hinh 2: M6 phéng dong chay mét va hai chiéu trong mdt doan sdng

2.3 Cécbude xdy dyng mé hinh Budc 3: Két hop bién dui cia mo hinh 1D véi
M0 hinh 2D két hop véi 1D duogc phat trién dya ~ khu vue 2D d€ tao thanh mo hinh 2D ket hop
trén mo hinh 1D da duoc xay dung cho séng Hau trong md hinh 1D va tién hanh m6 phong.
(Bai bdo “Ung dung m6 hinh thiy lyc mot chicu Hinh 43 duéi day trinh bay tién trinh xdy dung

m6 phong dong chay trong hai thang mua kho trén mé hinh 1D két hop 2D.
au” da duoc chap nhan dang trén tap chi Dai [

song Hau

hoc Can Tho); bao gém céac budc sau: d "

chinh va kiém dinh
Buéc I: Géan hé toa d6 cho mang ludi song va i

tao ban d6 dia hinh thong qua RAS-Mapper trén

HEC-RAS phién ban 5.0. Mang luéi sdong thude

M5 hinh 1D da duoc hiéu J

Gan toa 36 cho
mang ludi séng

khu vuc ciia PBSCL nén hé toa do dugc gan la T

UTM 48N. Xay dung ban dé
Dit liéu dia hinh (Digital Elevation Model - dia hinh cho mang

DEM) duoc thu thap tir Uy ban séng Mekong ludi song

(Halcrow Group Limited, 2004) két hop véi mat '

cit ctia song dé tao ra ban dd cao do cuia day song Tao khu vye doan

cho khu vuc nghién ctru thong qua phuong phéap song 2D

hi€u chinh 16p dir liéu dia hinh dya vao mat cat v

trong phian mém HEC-RAS phién ban 5.0. Két ndi khu vuc doan

séng 2D véi 1D

Budce 2: Tao khu vuc doan séng 2D trén doan

song Hau tr mang ludi séng 1D phat trién cho - . -

song Hau. Sau d6, cac 6 ludi dugce tao trong ving Moapl?ong

2D, mdi 6 lu6i tao ra s& gébm 3 dic trung (diém mo hinh

trung tam, diém goc va bé mat cac 6 ludi). Hinh 3: Tién trinh xdy dyng m hinh
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3 KET QUA VA THAO LUAN
3.1 Két qua xdy dung mé hinh

Mo hinh mét chiéu da duge xdy dung gom c6 2
bién dau vao (luu lugng tai tram Chau Pdc va Vam
Nao), va 20 bién dau ra (myc nudc tai tram Rach
Gia va Can Tho) (Pham Lé My Duyén va ctv. da

Mang luoi song

/ 1 chiéu

[ - —— ]
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dugce chdp nhan ding). Khu vuc dong chay hai
chidu duoc xay dung bén trong mé hinh 1D nay.
Bién Iuu lwong va myuc nudc ciia md hinh hai chiéu
s& dugc gan dua trén két qua thay lyc ciia moé hinh
1D da duoc hiéu chinh va kiém dinh tai céc vi tri
nhu Hinh 4.

A

- Vung dogn
" song 2 ghiéu
N\
01530 60 90 120

Hinh 4: Mang lwéi séng 1 chiéu két hop véi viing doan song 2 chiéu dwge xay dung trong mé hinh
HEC-RAS

32 Két qua md phong thity lwe mé hinh 1D
két hop véi 2D

Mo hinh dugc mé phdng trong giai doan tir
01/4/2012 dén 31/5/2012. Hé s6 nham thuy luc
dugc gan trong ving 2D 14 0,022. Hé sé nay dugc
thay d6i théng qua phuong phép thir sai cho dén
khi tim ra dugc hé s nham thich hop voi két qua
mo phong phu hop véi két qua thuc do; day ciing 14
budc hiéu chinh mé hinh. Két qua mo phong c6 thé
dua ra nhimg nhan dinh sau hon vé két qua thuy
lyc cling nhu xem xét vé su thay ddi dia mao long
song. Hudng dong chay trong md hinh dugc chia
thanh: theo chidu doc cua dong chay (tir Chau Pdc
vé Can Tho va nguoc lai) va huéng qua hai bén bo
(Hinh 5A). Két qua m6 hinh con cho thy dugc su
phan bd dong chay qua hai bén bd khac nhau theo
thoi gian (Hinh SA va Hinh 5B). Cac mili tén trong
Hinh 5 ngoai viéc thé hién hudng ctia dong chay
ma do 1on coa mii tén con thé hién sy khac biét
van toc dong chay giira cac 6 ludi. Vi du, ddi véi
khu vic gan bo thi d6 16n cta mili tén thuong nho
hon so véi ¢ khu vuc giita dong song do van toc
dong chay gitra dong thuong 16n hon 2 bén bo.
Ngoai ra, néu miii tén hudng vé phia bd véi van tde
16n thi phia bd 6 c6 kha nang bi x6i 16 (Hinh 5A).
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Van toc dong chay tai cac 6 ludi khac nhau s&
c6 gié tri khac nhau. Vi thé, nghién ctru di xem xét
sur khac biét van toe dong chay tai hai bén bo cua
miat cat 1 (bat dau doan cong), mdt cat 2 (nam
trong doan cong) va mit cat 3 (két thuc doan cong)
(Hinh 4). Viéc so sanh van tbc dong chay tai khuc
quanh cua doan song gitp cho viéc xem xét hudng
dong chay @6 vé phia bén nao nhiéu hon; tir 46, md
hinh ¢6 thé gitp duy bao doan song cod thé bi sat 16
hay bdi tu; day 1a wu diém cua viéc két hop thém
doan song 2D trong mé hinh 1D va ciing khic phuc
dugc han ché ciia mé hinh 1D (chi xem xét dong
chay trung binh tai mot mit cat va khong xem xét
dén dong chay ngang, giy sat 15 bo).

Vian tc dong chay tai bo trai, bo phai va van
tdc trung binh ctia miat cit 1 ¢6 cing pha dao dong
(Hinh 6); tuy nhién, bién d6 dao dong giira hai bén
bo thi khac nhau ro rét. Van téc & gitta song
thuong 16n hon so véi hai bén bd (dua vao do 16n
c4c mii tén ¢ Hinh 5); vi vdy, van tdc trung binh
cho ca mat cit cao hon so v&i van tde & bo trai va
van toc & bd phai (Hinh 6). Van tdc dong chay tai
bd bén trai cao hon so véi bd bén phai; didu nay
chimg t6 rang dong chay d6 vé bén trai nhiéu hon
so v&i bén phai.
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Hinh 5: Hudng dong chiy khu vue 2D hic 7h ngay 10/4/2012(A) va 23h ngay 10/4/2012 (B) tai doan
cong (mat cat 2) cia vung doan song 2D
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0.8
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g 0.4
S 03
0.2
0.1
0
01/04/2012 02/04/2012 03/04/2012 04/04/2012 05/04/2012
0:00 1:00 2:00 3:00 4:00
) Thoi gian i
Mat cat 1-Phai — MAit cat 1-Trai — Vian toc trung binh
Hinh 6: Van toc tai mit cit 1
Pbi voi van tée ciia mat cat 2 (doan cong) va hon so v6i bo trai (Hinh 7A). Trong qua trinh khao
mat cat 3 (két thic doan cong), dic tinh dong chay sat thyc dia nhan thay bén phia bo phai cia doan
cling giong nhu doi véi mat cat 1 (Hinh 7). Tai mét cong c¢6 mdt con noi tao thanh bai lai & bo phai cia
cat 2, dong chay c6 hudng vé phia bo phai tai mot doan cong; vi the, van toc bo phai nhdé hon so véi

s6 thoi diém trong giai doan nghién ctru (dién hinh bo trai (Hinh 8).
nhu Hinh 5A); tuy nhién, van toc bén bd phai nho
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Hinh 7: Van téc tai mit ciit 2 (A) va 3 (B)
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Hinh 8: Bai lai tai doan cong

Tai mit cit 3, van toc tai bd phai van thap hon
s0 vOi bo trai nhung c6 xu hudng tang 1én so vai
hai mat cdt con lai (Hinh 7B). Mat cét 3 ciing 1a
mit cit két thiic doan cong trong ving 2D. Khi md
phong dong chay mot chiéu, van tdc tai mot mat
cit 1a van toc trung binh va khong c6 sy khac biét
gitia cac vi tri khac nhau trén mot mat cit. bay la
su khac biét giita mo phong dong chay 1 chiéu va
2 chiéu.

Doi voi khu vuc cach bién trén cia doan sdng

Hinh 9: X6i 16 bo song (A) va ngudi din dip ke dit dé bao vé bo song (B)

4 KET LUAN

Ung dung két hop mé hinh thiy luc 1D véi 2D
da duoc xay dung trén doan song 10 km thude
nhanh séng Hau di khic phuc duoc nhitng han ché
ctia md hinh dong chay 1D. Két qua mé hinh trong
khu vuc doan séng 2D cho thiy dugc nhimng chi
tiét cu thé vé dac tinh thuy lyc cua dong song, gitp
cho viéc phan anh dugc tac dong cia dong chay
dén sy thay d6i dia mao long song. Nghién ciru da

’_,

88

2D khoang 4 m thudc x38 Tan Hoa, huyén Lai
Vung, tinh Pdng Thap, dong chay thuong huéng
vé hai bén bd phai nén c6 nguy co sat 15 cao. Khu
vuc nay bat dau hop luu tir hai nhanh séng thudc
song Hau nén vén téc & doan dau nay ciing cao hon
so voi nhitng khuc song khac. Theo nhu qua trinh
khao sat thyc dia thi khu vuc ven song Hau thude
xa Tan Hoa dang chiu tinh trang x06i 1& bo song do
tac dong cuia dong chay, mot s6 doan phai thuc
hién ké (bang dat, cdy, da ...) dé bao vé bd song
(Hinh 9).

cho théy dugc kha ning ap dung mé hinh 1D két
hop vdi 2D trong doan séng don nhanh, long phu
sa va cling mo ra trién vong d6i véi nghién ctu
viéc mé hinh toan thuy lyc 2D dé tim hiéu vé su
thay ddi dia mao 10ng séng trong bdi canh van dé
sat 16 dang xay ra nghiém trong & PBSCL.

Han ché cua nghién ctru nay 1a két qua thuy luc
cia md hinh 2D duoc phat trién doi véi dong chay
ngang van chua dugc kiém chung lai so véi dién
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coupling for river flow modeling. Comptes
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Pham Lé My Duyén, Nguyén Van B¢, and Vian
Pham Déng Tri. 2016. Ung dung md hinh thuy
Iire mot chi€u md phong dong chay trong hai
thang mua kho trén song Hau. Pugc chap nhan

bién thuc té do khong cé nguén s6 lidu do dac. Do
vay, nghién cliru dé xuét viéc do dac thuc dia (muc
nudc, van tde tai cac vi tri va hudéng dong chay
khac nhau) dé thuc hién buéc hiéu chinh va kiém
dinh mé hinh thong qua viéc diéu chinh hé sb
nham cho phu hop véi thyc té ciing nhu c6 thé xay
dung md hinh 2D riéng biét.
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