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ABSTRACT

A one-dimensional (1D) flow hydraulic model for the river network of the
Long Xuyen Quadrangle, Vietnamese Mekong Delta, was developed in
HEC-RAS based on the available data of river network, cross-sections,
boundary conditions and digital elevation model (DEM) in 2000.
Developed scenarios included: (i) The first scenario based on the geometric
data in 2000 (no dykes constructed); and, (ii) the second scenario based on
the full-dyke systems. Such the scenarios were developed to understand
possible impacts of the full-dyke systems to the area if the flood event in
2000 happened in the future. Moreover, through the model, the hydraulic
properties and flow dynamics of the two scenarios were discovered, which
provided a suitable base for any plan in related to irrigation network and
(agriculture) land use. The obtained result of the study would provide
strong base for the future research in the similar manner and be a useful
tool for the water resource management.

TOM TAT

M6 hinh thiy lyc dong chay mot chiéu cho hé thong song vimg Tir Gide
Long Xuyén (dong bang song Cuu Long) duoc xdy dung trén HEC-RAS
dua vao cac so ligu c6 san vé mang ludi song, mat cdt ngang, diéu kién
bién va mo hinh cao do $6 ciia nam 2000. Céc kich ban dwoc xay dung cho
mo hinh bao go”‘m.' (i) Kich ban dva trén dir ligu nam 2000 (khong co dé
bao); va, (ii) kich ban duwa trén hé théng dé bao khép kin nam 2011 co hiéu
chinh cao trinh nham dam bao ngan lii triét dé. Viéc xdy dung cdc kich ban
nham muc dich danh gid nhimg anh huong co thé xay ra cia hé thong de
bao khép kin lén khu vue nghién ciru néu sw kién li nam 2000 xudt hién
trong twong lai. Hon nita, thong qua mé hinh, cac ddc tinh thuy luc va dong
thdi dong chay doi véi hai kich ban dwoc xdc dinh; day la mét trong nhimg
co s6 quan trong phuc vu cho céng tac qui hoach thity loi va sir dung dat
néng nghiép. Két qua thu dwoc tir nghién ciru la nén tang viing chdc cho
cdc nghién ciru ¢é lién quan trong twong lai va cung cdp cong cu hitu ich
cho cong tac quan Iy nguon nieée.

1 GIOI THIEU

Tu Giae Long Xuyén (TGLX) nim & khu
vuc phia Tay cta dong bang séng Ciu Long

(PBSCL) va nam trén dia phan ba tinh An
Giang, Kién Giang va Can Tho. Bén canh cia
TGLX bao gom Bién gigi Viét Nam-
Campuchia, song Hau, kénh Cai Sin va bién
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Tay (Hinh 1). Dia hinh triing, tuong doi bang
phang vdi cao trinh mat dat thay doéi tir 0,4 den
2,0 m so v6i1 myc nudc bién (ngoai trir mot )
khu vire viing nai). Vao mua lii (tir thang 7 dén
thang 11), vung nay thuong xuyén bi ngdp voi
d6 sau ngap tir 0,5 dén 2,5 m.
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Hinh 1: Khu vuc nghién ciru

Trong nhimg niam gan day, do anh hudng
ctia bién d6i khi hau cing voi viéc phat trién
cua hé théng co sO ha tﬁng thuy loi, dac tinh
dong chay ¢ vung nghién ciru da c6 nhiing thay
d6i dan dén nhing anh huong déng ké dbi véi
san xuat nong nghiép va thily san ¢ dia phuong
(Van et al., 2012). Bén canh do, viéc xay dung
dé bao ngan 1i dé san xuit laa vu 3 ciing di co
nhing tac dong dang ké d6i voi dic tinh dong
chay (Smith et al., 2006).

Cung véi su phat trién cia khoa hoc may
tinh, cac phan mém vé m6 hinh toan thuy luc
dong chay da dugc nang cAp mot cach dang ké
nham hd trg tinh toan su lan truyén cua i, xdy
dung ban db ngap 1 va du bao xu hudng cua li
trong twong lai. Hién nay, nhimg dé tai tng
dung mé hinh toan thuy luc (vi du: VRSAP,
MIKE 11, ISIS, Hydro-GIS, HEC-RAS...) da
duoc thuc hién kha nhiéu trén pham vi thé gi6i
va Viét Nam (Wassmann et al., 2004, Le Thi
Viet Hoa et al., 2007, Nguyen Viet Dung, 2010
va Van et al., 2012). O DBSCL, mic du di co
kha nhiéu mé hinh toan thiy lyc dwoc phat
trién. Tuy vdy, nhitng nghién ciu trudc day
chua di sau vao cac dac tinh thay lyc (luu luong
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va muc nudc theo thoi gian tai ting vi tri khac
nhau) va dong thai dong chay (chuyén dong cua
nudc trong kénh) cua khu vuc. Muc tiéu cuia
nghién ctru 1a xay dung mo hinh thuy luc dong
chay mot chiéu (Van, 2009) co thé ap dung
duoc cho ving TGLX (bang phin mém HEC-
RAS) nhim xé4c dinh cac dic tinh dong chay
mua 1& & ving nghién ctru dua vao mot sb kich
ban (KB) khac nhau.

2 PHUONG PHAP NGHIEN CUU
2.1 Phwong phap tiép cin

Nghién ctru dugc thuc hién theo 5 budc: (i)
thu thap dit liéu dau vao; (ii) xay dung mé hinh;
(iii) hiéu chinh mé hinh théng qua viéc diéu
chinh ¢ nham thuy lyc Manning’s #n; (iv) van
hanh moé hinh theo cac kich ban khac nhau; va,
(v) so sanh dic tinh thuy lyc va xay dung ban
dd ngap cho cac kich ban.

2.2 Co sé Iy thuyét mé hinh HEC-RAS

Nghién ciru nay sir dung phan mém HEC-
RAS phién ban 4.1. Day la phin mém dung dé
xdy dung md hinh todn md phong thuy luc
dong chay mot chiéu cho mang ludi séng/kénh.
Mo hinh dong chay khong 6n dinh trong kénh
ho chi yéu dya trén cac cong thie (1) va (2).
Ngoai ra, hé sé nham thuy lyc Manning’s n
(cong thirc 3) ciing duoc st dung dé hiéu chinh
mo hinh.
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Trong d6, A: dién tich mat cit u6t (mz); t:
thoi gian (s); S: lugng trit mat cit uét (m’); Q:
Luu luong (m3/s); x: khoang cach doc theo
kénh (m); ql: luu luong bd sung trén mot don vi
chidu dai (m%s); V: van téc (m%/s); z: cao do
muc nudc tai mat cit (m); Sf: d6 dbe day song;
n: do nham thuy lgc; va, R: ban kinh thuy
lyc (m).
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2.3 Phwong phap xay dung mé hinh

Buge 1: Dit liéu ddu vao cia nim 2000
dugc thu thip tr Uy ban S6ng Mekong
bao gom:

— DEM cuta vung TGLX va dir liéu hinh
hoc hé théng song, bao gém: 257 doan kénh (ké
ca song Hau), 1.280 mat cit ngang (ké ca mat
cit ngang di duoc ndi suy), 145 diém ndi, va
130 vung trit nude.

Hinh 2: Mang lué¢i séng ving TGLX,
cac vi tri cia dieu kién bién va hi¢u
chinh

Bien Tay

Céc sb liéu thir cép vé cao trinh bo, cao trinh
day song duoc thu thap dé kiém tra lai sb liéu
cic mat cit. Ngoai ra, dir liéu vé hé théng de
bao nam 2011 ciing duoc thu thap dé xay dung
moO hinh bao gém vi tri, dién tich khu vuc c6 dé
bao va cao trinh dé bao. Trong nghién ciru nay,
tac gia chi st dung s6 liéu mat cdt cia nim
2000 dé xay duyng mé hinh va dya vao hé thong
dé bao cua nam 2011 c¢o6 hi€u chinh cao trinh
nhdm dam bao ngan 10 triét dé cho kich ban
trong twong lai. Pay chi 1a kich ban gia dinh dé
xem xét sy thay doi cua dic tinh dong chay 1
trong diéu kién tat ca cac ving san xuat lia &
An Giang déu duoc bao dé khép kin triét dé.

Buée 2: Xay dung mang ludi song dya vao
s6 liéu c6 sin ciia mo hinh ISIS-1D tir Uy ban
Séng Mekong (Halcrow Group Limited, 2004).
Dit liéu dwoc chuyén ddi sang ArcGIS dang ban
dd va tao mang ludi song dinh dang HEC-RAS
thong qua mo-dun HEC-GeoRAS trong
ArcGIS.
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— Dit liéu bién, bao gém: (i) Bién trén -
chudi sb liéu luu lugng theo ting gio tai hai vi
tri Chau Pbc va Vam Nao; va, (ii) Bién dudi -
chudi sb liéu muc nude theo timg gior tai 25 vi
tri & bién Tay va 1 vi tri & Long Xuyén.

— Dit liéu hiéu chinh mé hinh bao goém
chudi s6 liéu muc nude tir thang 7 dén thang 11
nam 2000 tai 2 tram do thuy van Xuan T6 va
Tri Ton (Hinh 2).

Chau Poc

Bude 3: Dit liéu mit cit ngang dugc chuyén
d6i bang cach sao chép dir lidu hinh hoc tir mo
hinh ISIS-1D. Pdng thoi, phuong phap nodi suy
mit cit ngang cho phép tao ra cic mat cat
ngang nam & khoang giira hai mat cit ngang &
thuong ngudn va ha ngudn dé bd sung & nhirng
khu vuc can tinh toan. Viéc ndi suy mat cat
ngang theo yéu ciu ctia md hinh toan thily luc
nham dam béo tinh 6n dinh trong qua trinh tinh
toan.

Buéce 4: Xay dyng vung trir nude (khu vuc
nam ven song va khi nudc tir séng dang cao
hon bo thi s& chay tran vao bén trong ndi dong)
va tao dong chay bén. Vung trit nudc duoc két
nbi voi moét hay nhiéu doan song thong qua
cong trinh ven bo nhu dé/bo ké doc theo song
/kénh (Hinh 3). Dién tich cua vung trit nudc cd
thé dugc tinh toan trén ban do bang cong cu do
va tinh dién tich trén ArcGIS (va HEC-RAS).
Cao trinh day cua ving trir nude dugce thiét 1ap
dua vao DEM cua khu vuc nghién ctu. Khi
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muc nuée trong kénh rat xubng thip hon thi
nudc t vung trit nudc tran tré ra kénh va xay
ra hién twong nguoc lai, diéu nay dugc nhan
biét khi luu lugng c6 gia tri am (Q < 0). Trong
nghién ctru nay, luong mua bd sung vao ving
trlt nudc khong dugc dé cap dén do khu vuc
nghién ctru 14 khu vuc ddng bang, luu lugng bd
sung do mua rat kho duge xac dinh.

Céng
trinh ven
bo

Vung trir nuwéc

Hinh 3: Mo ta su chay tran qua vung trir nuéc
khi khong co dé bao

Bwéce 5: Hiéu chinh mo hinh duoc thuc hién
nham diéu chinh hé sé nham thuy luc cua ting
doan song/kénh sao cho gia tri mé phong phu
hop voi gia tri thyc. Sai s giita gid tri mo
phong va gia tri thyc do trong budc hi¢u chinh
mé hinh dugc danh gia theo chi s6 Nash-
Sutcliffe (cong thirc 4) (Nash va Sutcliffe,
1970). Chi sé Nash-Sutcliffe (R°) cang gan dén
1 thi mé hinh cang chinh xac (Hoang Thai
Binh, 2009, Ping Pinh Puc, 2011, va DPinh
Nhat Quang, 2011).

[ obs i Qslm i ]Z
. (4)

[ bs,i obs]Z

Trong d6: Oy Gia tri mé phéng; Qs Gia

Mz

Chi sb Nash-
Sutcliffe

R =1-

™M=

i

tri thuc do; va, Qobs: Gia tri thuc do trung binh.

Buéce 6: Mo6-dun RAS Mapper cua HEC-
RAS cho phep xay dung ban dd ngap la dya
trén nhiing s6 liéu két qua md hinh két hop véi
DEM ctia khu vuc nghién cuu theo céc kich ban
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khac nhau sau khi mo hinh da duogc hiéu chinh.
Céc dir lidu dau vao cho viéc xay dung ban d6
ngap bao gdbm: mang ludi séng, hé thong mit
cit ngang, hé thdng cic ving trir nudc, DEM
ctia khu vuce, va cao trinh muc nude tai moi 1at
cét (g v6i ting kich ban. Ban d6 ngap 1ii 1a két
qua tinh toan d¢ siu ngap ddi véi khu vuc
nghién ctru dya vao cac s6 liéu & trén.

2.4 Cac kich ban ciia mé hinh

Cac kich ban cua md hinh dugc dua ra véi
muc dich danh gid anh huong cia 1 nam 2000
1én khu vuc nghién ciru trong diéu kién c6 va
khong c6 dé bao khép kin (Bang 1). Cau hoi dat
ra 12 néu sy kién i nam 2000 xuit hién vao
nam 2011 hodc nhitng ndm tiép theo (sau khi hé
thong dé bao khép kin dugc xdy dung) thi
dic tinh thuy luc dong chay s& thay ddi nhu
thé nao?

Béang 1: Cac kich ban ctia mé hinh

Kich ban Luwu lwong Muc nwéc Hé thong dé bao

Kichban 1 Nam 2000 Nam 2000 Nam 2000
Kich ban 2 Nam 2000 Nam 2000 D¢ bao khép kin

3 KET QUA VA THAO LUAN
3.1 Két qua hiéu chinh mé hinh

Véi hé s6 nham thiy lyc cua toan hé théng
song 1a 0,029 - nam trong khoang cho phép ciia
cac song ¢ dong bang 0,018 - 0,03 (Tran Qudc
bat ef al., 2012) - m6 hinh sau khi dugc hiéu
chinh da cho ket qua gan gidng voi gia tri thyc
do ngoai thuc té (hé¢ so Nash-Sutcliffe dat co
gia tri trén 0,8; Bang 2). Ngoai ra, mo hinh cé
kha ning md phong tét nhat & thoi gian muc
nudc 1i 1én cao nhét (Hinh 4a va b).

Bang 2: Bing h¢ s6 Nash-Sutcliffe tai cac vi tri
hiéu chinh

Tram do thiy vin Hé s6 Nash-Sutcliffe

Xuan To6
Tri Ton

0,88
0,81
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Hinh 4: So sanh s liéu thwe do va md phong tai Xuin Té (a) va Tri Tén (b)

3.2 Két qua mé phéng cac kich ban

Mot s6 vi tri khac nhau trong khu vuc duoc
chon dé so sanh muc nudc gitra hai KB (Hinh
2). Két qua cho thdy trong giai doan dau thi
muc nudc luc c6 d€ bao (KB 2) cao hon luc
khong co d€ bao (KB 1). Giai doan sau thi xay
ra hién tuong nguoc lai, tirc 1a myc nudc lic co
dé bao lai thap hon muc nudc lic khong co dé
bao (Hinh 5a, b, ¢ va d). Nguyén nhan cua sy
thay doi nay 1 do thoi gian dau, khi c6 dé bao
thi nudc chi chay trong kénh nén khéng gian
chira nuge sé it hon dan dén muc nude s& cao
hon. Con dbi véi lac khong c6 dé bao thi nude
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Murc nudc (m)

s€ chay tran qua hai bén nén khoéng gian chta
nuéc s& nhiéu hon din dén muc nudc s& thap
hon. Khoang thoi gian sau thi nguoc lai, tac la
muc nudc lac c6 dé bao lai th?ip hon do luu
lugng nude ¢ thuong ngudn giam dan. Luc co
dé bao thi Iuu lugng nudc chi phu thudc vao
luru Iugng thuong ngudn, khong chiu anh huong
ctia lwu luong & hai bén. Dbi vé6i luc khong co
dé bao thi ngoai luu luong & thugng ngudn, hé
thong kénh con tiép nhan luu lugng chay vao tir
hai bén (do nudc li tich tu & viung trit nudc
trong qué trinh 1 va chay nguoc tré ra kénh).

. [b]
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Hinh 5: Thay doi dong thai mwe nwoc tai vi tri 1 (a), 2 (b), 3 (¢) va 4 (d)

33 A!lh hwéng cia myce nuwée thwgng ngudn
doi véi ha nguon

O vi tri thuong ngudn cia kénh Vinh :fé'

(Hinh 6a), lvu Ivgng chay vao kénh Vinh T¢ &

KB 2 16n hon KB 1 din dén muc nudc ciing
tang cao hon so v6i KB 1 trong giai doan dau.
Giai doan sau, muc nudéc & KB 2 lai thép hon
so voi KB 1.
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Theo cong thitc Manning’s n (cong thirc 3)
thi & giai doan sau, khi luu lugng 16n nhung
muyc nudc khong thay déi nhiéu dan dén do déc
ctia dong chay s& tang. Diéu nay s& anh huong
dén myc nudc ¢ ha nguodn, tirc 1 cang gan vé
phia ha ngudn, muc nuéc & KB 2 sé& thap hon
nhiéu so voi KB 1 trong giai doan sau. Cac vi
tri & khoang giita (Hinh 6b) va ha ngudn (Hinh
6¢) cua kénh Vinh Té duoc chon dé so sanh. Co
thé thdy rang, do anh huéng cua d6 dbc 16n nén
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khi cang gan vé phia ha ngudn thi myc nuéc
ctia KB 2 cang thap hon so v6i KB 1 (Hinh 7).
O céc vi tri gan bién dudi thi muc nudc giira hai
kich ban khong thay dbi nhiéu hodc hau nhu
khong thay d6i do anh huong cta bién dudi
(muc nudc) (Hinh 6d). Ciing theo cong thuc
Manning’s n, khi do dbc 16n dan dén van te
dong chay s& 16n; diéu nay co thé lam thay doi
dia mao cuia dong song & cac khu vyc ha nguén.
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Hinh 6: Thay d6i dong thai mwe nwée tir thwong nguon dén ha nguon

Mur¢ nurde (m)

20000 40000 60000
B¢ dai keénh (m)
= Kichban 1 = = =Kichban 2

Hinh 7: Sw khac nhau vé d9 doc ciia dong chiy kénh Vinh Té giira hai kich ban

3.4 Dong thai dong chay

Huéng dong chay trong khu vuc nghién ctru
rat phirc tap va huéng chi yéu (theo KB 2)
dugc xac dinh nhu sau: (i) Dong chay tir thugong
ngudn (Chau Ddc) d6 ra hai hudng, ngoai dong
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chay chinh trén séng Hau d6 vé Long Xuyén thi
c6 mot phan chay ra kénh thoat 1& (Vinh Té);
(ii) O thugng ngudn cia kénh Vinh Té thi mot
phan luu luong cia kénh nay chay theo chiéu
doc theo cac kénh cung hudng voi song Hau
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nhu kénh Bbn Tong va kénh KN d6 vé hudng
ha nguén; (ii1) O ha nguén cta kénh Vinh Té,
lwu lwong duoc phan bd qua cac kénh thoat 1i
ra bién Tay cta tinh Kién Giang nhu kénh T2,
T3, T4, T5 va T6; (iv) Phan con lai d6 ra kénh

Bién Tiy
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Ha Giang va kénh Giang Thanh ra bién; va, (v)
Bén canh huéng dong chdy doc theo kénh Tri
Toén va kénh Cai Sin d6 ra bién, con c6 mot
hudéng luu lugng chay ngang cap kénh Ba Thé
Moi tr Tay sang Pong (Hinh 8).

Chiu Doe

Tg\\{‘l.‘
W
. \ L Xuve

Hinh 8: Huéng dong chay ciia h¢ thong song

Suw thay d6i hwéng dong chay - Xét tai vi
tri ¢ gitia khu vuc chiu anh hudng tr dong thai
phirc tap ctia dong chay: Luu lugng thay doi
dang ké khi xay dung dé bao ngan lii; khi khong

Luu lugng (m?/s)

100 -

N B Oy GO
[= R = = R = ]

)
o

40 -
01/07

c6 dé€ bao thi huéng dong chay tai vi tri nay la
huéng tir bién vao dét lién (Q < 0), nhung khi
c6 dé bao thi dong chay c6 hudng ngugc lai tirc
12 hudng tir dat lién ra bién (Q > 0) (Hinh 9).

01/08 01/09 01/10 01/11
Thoi gian (ngay)
Kichban1l - — =Kichban2

Hinh 9: Sy thay d6i huwéng dong chay khi c6 dé bao
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3.5 Anh hudng ciia dé bao 1én dic tinh dong
chdy trén song chinh

Muyc nudc va luu lugng trén song Hau ddi
v6i ca hai kich ban c6 mdi tuong quan véi
nhau, khi luu lugng ting thi myc nudc tang.
Dbi voi kich ban 2 thi luu lwong & ca thugng
luu (vi tri A, Hinh 7) va ha luu song Hau (vi tri
B, Hinh 7) déu 16n hon kich ban 1, dong thoi,

Phéan A: Khoa hoc Tir nhién, Cong nghé va Méi trwong: 25 (2013): 85-93

muc nudc ciing cao hon (Hinh 10 va 11). Do
vay, khi c6 dé bao, luu luwong va myc nudc trén
dong chay song chinh déu cao dang ké hon khi
chua c6 dé bao; didu nay co thé gy ra tac dong
tiéu cuc dbi v6i san xuat nong nghiép va doi
song nguoi dan ¢ khu vuc phia Bic cua tinh
An Giang va cac tinh ¢ ha luu song Hau nhu
Can Tho.
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Hinh 11: Méi quan hé mwc nwée va luu Iwgng cuia kich ban 1 [a] va kich ban 2 [b] (vi tri B, Hinh 2)

4 KET LUAN

M6 hinh HEC-RAS mé phdéng dong chay
thuy luc mot chiéu cho hé théng soéng ving
TGLX dd dugc xdy dung nhim xac dinh dic
tinh dong chay trong mua lii trong diéu kién co
va khong c6 dé bao ngan li. Céac didc tinh thuy
luc va dong thai dong chay cia mo6 hinh dugc
tim hiéu chi tét hon so v6i mé hinh thuy luc cua
toan PBSCL. Két qua cia dé tai nhim muc
dich thé hién su anh hudng cua dé bao 1én dong
thai dong chay & khu vuc nghién ctru. M6 hinh
dugc xay dung c6 thé cung cap cong cu ho trg
dang tin cdy cho cac nha quan ly nham phuc vu
cong tac ra quyét dinh c6 lién quan dén qui
hoach thuy lgi va qui hoach sir dung dat dai
nong nghiép & nhitng vung c6 li€n quan truc
tiép (An Giang va Kién Giang) va nhimng ving
bi tac déng (Can Tho).
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Khi phan tich sy anh hudng cua dé bao Ién
khu vuc nghién ctru thi muc nudc lac cé dé bao
s€ cao hon luc chua c6 dé bao, dac biét 1a trén
dong chinh. Dbi voi KB 2 (co dé bao) thi
d6 dbc cua dong chay & cac doan kénh s& 16n
hon KB 1 (khéng c6 dé bao). Theo cong thuc
Manning’s # thi khi myc nudc nho, luu luwong
16n s& din dén van toc dong chay ting. Diéu
nay c6 thé giy ra su thay d6i dja mao long
song. Ngoai ra, khi c6 dé bao thi Iuu lugng va
myc nudc trén dong chay chinh (song Hau) s&
cao hon lic chua c6 dé bao; dleu nay c6 thé gy
tac dong tidu cuc dén san xuit néng nghiép va
doi sdng nguoi dan khu vuce phia Bic tinh An
Giang va vung ha luu song Hau.

Trong nghién ctru nay, viéc kiém dinh mo
hinh chua dugc thuc hién (do han ché vé sb lidu
san c6); do vy, sb liéu vé thuy luc dong chay



Tap chi Khoa hoc Truong Pai hoc Can Tho

mua lii & nhitng nam vé sau can duoc thu thap
dé dam bao tinh chinh x4c cia mé hinh (duoc
kiém dinh). Ngoai ra, nghién ctru nay chi di sau
vao dic tinh thuy lyc ma chua nghién ctru su
thay doi dia mao cua 10ng song va x6i 16 bd
song. Bén canh do, van dé nghién ctu thyc
nghi€m ngoai thyc dia ciing can dugc quan tam.
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