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ABSTRACT

The Hau river is one of two main branches of the Mekong River contributing a
large amount of fertile sediment for agriculture and maintaining the
Vietnamese Mekong Delta system. Given projected impacts of hydropower
dams along the Mekong River, flows and sediment loaded along the Hau River
have been projected to be strongly modified. A one-dimension hydraulic model
(HEC-RAS) was applied to simulate two dry months flows in the current
condition. Besides, assumptions were set out in the research, including: (i)
tributaries of the Long Xuyen Quadrangle region were added to represent the
out-flows from the Hau River, and (ii) the existing river network in the Dong
Thap, Vinh Long province and the Can Tho city was ignored. The calibration
and validation processes with n= 0.022 (in the Hau river) and n= 0.032 (in
other rivers) made reasonable agreement between the measured and observed
stages. In addition, the linear correlation index (R?) between simulation and
observation values was greater than 0.5; therefore, the one-dimension
hydraulic HEC-RAS model could be used to simulate and assess the water
resource dynamics along the Hau river.

TOM TAT

Song Hau la mot trong hai nhanh chinh cua song Mé Kong, dong gop luong
phit sa mau mé cho san xudt nong nghiép va duy tri hé théng Pong bang séng
Cuu Long. Nhitng dy doan vé tac dong cua viéc xdy dung cdc dap thuy dién
doc séng Mé Kéng, dong chay va tram tich doc séng Hau dwoc dw dodn sé
thay d6i manh mé. Mé hinh thity lwc mot chiéu (HEC-RAS) da dwoc xdy dung
trén doan séng Hau nham mé phong dong chay trong hai thang miia kho trong
diéu kién hién tai. Bén canh dé, nhiing gza thiét dat ra trong dé tai gom: (i) bo
sung cdc nhanh song thugc ving Tir gidc Long Xuyén dé thé hién lwong mirde
mdt ciia séng Hau, va (ii) lwpc bé cdc nhanh séng & tinh Pong Thap, Vinh
Long va Thanh phé Can Tho. Két qua hiéu chinh va kiém dinh mé hinh véi hé
$6 nham n = 0,022 (song Hau) va n =0,032 (cic nhanh song con lai trong
vung nghién ciru) cho két qua mure nude tot nhat. Ngodi ra, hé sé twong quan
tuyén tinh (R°) giita mé phong va thiee do ciing cé gid tri trén 0,5 nén mo hinh
HEC-RAS ¢6 kha nang sir dung dé danh gia dong thdi nguon tai nguyén nude
doc song Hau.

Trich din: Pham Lé M§ Duyén va Vian Pham Ping Tri, 2016. Ung dung mé hinh toan thuy luc mét chiéu
mo phong dong chay trong giai doan mua kho trén song Hau. Tap chi Khoa hoc Truong Dai hoc

Cén Tho. 43a: 52-58.
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1 GIOI THIEU

Song Mé Kong la mot trong 12 con song 16n
nhat thé gidi, dong vai tro quan trong cho nén kinh
té cua nhiéu nudc trong Iuu vyc trong d6 c6 Dong
bang song Ciru Long (PBSCL), Viét Nam ciing
nhu sinh ké ciia nguoi dan dia phuong va an ninh
lvong thyc (MRC, 2010). Song Hau la mot trong
hai séng nhanh cua song Mé Kong khi chay vao
linh tho Viét Nam, c6 vai tro to 16n trong chién
lwoc phat trién ving PBSCL. Muyc nuéc hé thong
song ¢ DPBSCL phu thudc vao luu lugng dong chay
clia song Mé Koéng ciing nhu ché do thuy tridu cua
Bién Dong va Vinh Thai Lan (Vo Khac Tri, 2012).
Tuy nhién, luu lugng nudc & thuong ngudn song
Mé Kong c6 xu hudng gidm va xam nhdp man gia
taing & ha nguén PBSCL dan dén tinh trang thiéu
nudc ngot st dung dac biét la vao mua khod
(Nguyén Hiéu Trung va Vin Pham Ping Tri, 2014;
Smajgl et al., 2015). Sy gia tang dan so va phat
trién kinh té, xa hoi ciing ddn dén nhu ciu sir dung
nudc gia tang. Bén canh do, viéc xdy dung cong
trinh thuy loi (dé bao, cdng, dap) nham giam thiéu
tac dong cuia xdm nhdp man va I hang nam da tac
dong dén dong chay cua nhitng dong séng tw nhién
(van tbc, dia mao dong séng) (Pham Cong Huu,
2011). Nhing nguyén nhén trén da gdy ra ap luc
dén ngudn tai nguyén nudc mdt vé s0 luong ciing
nhu chat lwong.

Hién nay, mo hinh toan thiy luc da va dang tro
thanh mot cong cu thich hop, hd trg trong linh vuc
quéan 1y tai nguyén nuéc (Phan Viét Chinh, 2011).
Mb hinh toan thity lyc moét chiéu nghién ctru vé
dong thai thuy lyc cua dong chay da dugc thuc
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hién rt nhiéu cho hé théng song 6 DBSCL, dién
hinh nhu nghién ctru ciia Dinh Nhat Quang va ctv.,
(2012); Vian Pham Pang Tri va ctv., (2012); Tran
Thi Lé Hang va ctv., (2014). Nghién ctru nay da
duoc thyc hién trén nhanh séng Hau vdi maét cit
ngang cua dong song da dugc cip nhit méi nhim
danh gia lai sy thay do6i dong chay trong diéu kién
hién tai.

2 PHUONG PHAP NGHIEN CUU

2.1 Doi twgng va pham vi nghién ciru

Nghién ctru chi tép trung thuc hién trén nhanh
song Hau, doan tir Chau Ddc, tinh An Giang dén
phuong Cai Khé, quan Ninh Kiéu, thanh phd Can
Tho (Hinh ). Do khéng c6 du s6 liéu thuc do nén
nghién ctru dit ra gia thiét 1a lvong nudce song Hau
cung cap cho phia Pong Thap va Vinh Long khong
dang ké. Vao mua kho, ngudi dan thuong giir nudc
lai trong dong ruong va hé thdng kénh rach nén
lwong nudc tir phia Pong Thap va Vinh Long d6
vao song Hau ciing khong anh hudng luong nude
song Hau. Mot gia thiét khac dit ra trong nghién
ctru 12 bo qua nhitng nhanh song tir kénh Cai Sin
t6i tram Can Tho. Theo Vo Khac Tri (2012), luu
lugng nudc song Hau dugc phan phdi theo cac
huéng sau: (i) cho ving T& giac Long Xuyén
(TGLX), (ii) chay ra bién ‘Tay thong qua song Cai
Lén, va (iii) chay ra Bién Pong. Bén canh do,
luong nude cua song Hau con duge cung cép boi
song Tién thong qua song Vam Nao. Vi thé, mo
hinh thuy lyc xay dung trén song Hau da duoc bd
sung thém cac nhanh song & ving TGLX nhim thé
hién lugng nudc mit cla song Hau.
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Hinh 1: Poan sdng nghién ciru va vi tri hi¢u chinh, kiém dinh mé hinh thiy lwc

2.2 Mo hinh HEC-RAS

Mb hinh phan tich dong chay 1 chiéu (1D)
HEC-RAS (Hydrological Engineering Centre -
River Analysis System) (phién ban 4.1) duoc thiét
ké boi trung tim cong trinh thay van ciia Cuc K§
thugt Cong trinh Quan d¢i Hoa Ky (Gary W.
Brunner et al., 2010). Phan mem nay nhim mo
phong lai dong thai dong chay 6 6n dinh hoic khong
on dinh, van chuyén bun cat va phan tich chat
luong nudc cua mang ludi song / kénh thong qua
hé phuong trinh Saint — Venant. H¢ phuong trinh
nay gom phuong trinh li€n tuc va phuong trinh
dong lyc duge thé hién & cong thic 2.1 va cong
thirc 2.2. M6 hinh HEC-RAS dugc hiéu chinh dua
trén viée diéu chinh hé sé Manning, dugc trinh bay
qua cong thuirc 2.3.
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Trong d6: S: luong trir mat cit ngang (m2); A:
dién tich mit cit ngang (m?); Q: luu luong dong
chay (m%/s); t: thoi gian tinh toan (s); x: chiéu dai
ctia song (kénh) (m); V: van tdc trung binh dong
chay (m/s); qi luu luong bd sung trén mdi don vi
chiéu dai song (kénh) (mz/s) z: cao trinh myc nudc
tai mat cat (m); g: gia toc trong truong (m/s?); R:
ban kinh thay lyc (m); va, Sf: do doc thuy luc
(m/m).

2.3 Céac budc xay dung mo hinh

Qué trinh xay dung md hinh dugc thuc hién
theo cac budc sau, diéu kién bién va cac vi tri hiéu
chinh, kiém dinh m6 hinh dugc thiét 1ap nhu trinh
bay & Hinh 1.

Budce 1: Xay dung mang ludi séng cua khu vyce
nghién ctru. Dir liéu hé thong kénh dugc xay dung
trong phan mém ArcGIS, dua vao s liu co san tir
md hinh ISIS -1D cia Uy Ban séng Mé Kong
(Halcrow Group Limited, 2004) va dugc chuyén
sang dinh dang HEC-RAS thong qua mdé—dun
HEC-GeoRAS (trong ArcGIS).

Buéce 2: Nhap thong s6 mit cit kénh va diéu
kién bién vao mo hinh (luu lugng va myuc nudc).
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— Dit liéu mat cit kénh duge thu thap bdi hai
ngudn: (i) Trung tim Tai nguyén nudc va Moi
truong, truc thudc Cong ty Tai nguyén va Moi
truong mién Nam — doan tir tram Long Xuyén téi
tram Can Tho (thudc song Hau) (gém 113 mat cit
thuc do va cach nhau 50 m) va (ii) va 912 mit cat
xut tir mo hinh ISIS-1D — phan con lai ciia séng
Hau va cac nhanh song thugc vung TGLX.

— 86 liéu duge thu thap theo gio vao thang 4
dén thang 5 nam 2012 va thang 4 dén thang 5 nim
2013. S6 liéu lwu lwong dugc thu thap tai tram
Chéau Déc, Vam Nao, bién muc nudc tai cac tram
Tri Tén, Long Xuyén, Tan Hi€p, Rach Gia va Can
Tho. Cac s6 liéu nay dwoc thu thap tir Trung tim
song Cuu Long va Tram Khi tuong Thuy van tinh
An Giang. Cac s6 liéu nay nhim cung cép thong tin
bién dau vao (luu luwgng) va bién déu ra (muc
nudc) ciing nhu 1a viéc phuc vu cho qua trinh hi¢u
chinh va kiém dinh mé hinh.

Buée 3: Higu chinh mé hinh thiy luc bang
cach didu chinh hé sé nham cho timg song/ kénh
trong khu vuc nghién ctru. S liéu myc nude vao
01/4/2012 — 31/5/2012 (thudc mua kho) tai tram
Long Xuyén va Tan Hiép duoc st dung dé hiéu
chinh m6 hinh. Két qua hiéu chinh mé hinh s&
duoc danh gia thong qua hé sb twong quan gitra gia
tri thue do va moé phong (R?).

D6i voi md hinh thiy lyc, hiéu chinh moé hinh
1a diéu chinh cac thong sé thiy lyc dé két qua mo
phong gan véi thuc do. Theo Melching (1992), cac
thong s6 thuy luc gdbm: (1) cac thong sb co thé do
truc tiép nhu mat cit ngang, muc nudc; va, (2) cac
thong s6 kho dé do truc tiép: d6 nham thuy luc, cac
hé sb that thoat ning lugng. Theo hau hét nhing
nghién cuu trudc vé mo hinh thuy luc, hé s6 nham
thiy lyc Manning’s dugc st dung trong hiéu chinh
md hinh. Do nham thiy luc gitta cac song va trong
nhitng mét cit khac nhau cua cing mét séng s& co
gia tri khac nhau; va, d0 nham giira hai bén bo
cling khac nhau. Ngoai ra, d§ nham thiy luc con
phu thudc vao muc nudc va luu lugng ciua song
(Nguyén Canh Cam va ctv., 2007).

Buéc 4: Qua trinh kiém dinh dugc thuc hién
bang cach giit nguyén cac thong sb k¥ thuat ¢ giai
doan hiéu chinh va thay dbi bo s liéu diéu kién
bién tr ngay 01/4/2013 — 31/5/2013 (thudc mua
kho). Muc dich clia qua trinh nay nham danh gia
murc d¢ phu hgp cia mé hinh da hi€u chinh so véi
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thuc t&. Ngoai ra, nghién ciru chi xem xét dién bién
cua muc nudc cua song Hau nhling thang dinh
diém cua mua kho, khong xem xét vao mua lii nén
chudi s6 liéu thu thap dé hiéu chinh va kiém dinh
chi trong thang 4 va thang 5.

3 KET QUA THAO LUAN
3.1 Két qua hi¢u chinh mé hinh thiy lwc

M0 hinh duge hiéu chinh véi hé sb nham khac
nhau cho ting nhanh song; trong do6, hé )
Manning’s n= 0.022 cho nhanh séng Héu va n=
0.032 cho cac nhanh séng ving TGLX. Két qua
nay phu hop véi nhimg dé tai nghién ciru trudc
(Tran Qudc Pat va ctv., 2012; Nguyén Thanh Tyu
va ctv., 2013) cho nhdnh song tu nhién chay trén
nén phu sa. Theo Hinh 2A cho thdy ring, muc
nudec mo phong tai tram Long Xuyén cd bién dao
dong va pha dao dong kha phu hop véi két qua
thuc do. Tuy nhién, ddi vé6i tram Tan Hiép, pha dao
dong cua muc nudc md phong kha phu hop voi
muc nudc thuc do nhung bién dao dong cua gia tri
thuc do va mo phong c6 sy sai léch kha nhiéu
(Hinh 2B). Sy sai léch két qua mo phong thuy luc
tai tram Tan Hiép 1a do mot sb nguyén nhan sau: (i)
nghién ctru hién tai khong co day du cac dir liéu
can thlet dé thiét lap cac cong trinh thuy loi (dé
bao, cdng, dap ngin man tir bién Ty va li thuong
ngudn) vao trong mé hinh; va, (ii) da phan mat cét
kénh dugc thu thap tr md hinh ISIS-1D nén $6 lidu
nay tuong ddi cii (ndm 2000) so v6i dia mao long
song hién tai. S6 liéu thue do vé luu luong mét di
qua cac khu vuc cua tinh Pong Thap, Vinh Long
va thanh phd Can Tho lai khong co; vi vay, nghién
clru d3 dit ra gia thuyét bo qua luong nude mat qua
cac ving nay. Su sai léch két qua ciing co thé do
gia thuyét dat ra khong that sy phu hop va can
duoc nghién ctru thém.

Két qua hiéu chinh mé hinh con dugc danh gia
thong qua mbi twong quan giita muc nudc thuc do
va md phong. Gia tri R? tai tram Long Xuyén trén
0,9 va tram Tan Hi¢p trén 0,5 (Hinh 3) nén md
hinh ¢6 thé 4p dung dugc cho khu nghién ctru. Mo
hinh chi tap trung nghién ctru dién bién myc nudc
trén nhanh séng Hau nén sy sai 1éch vé bién dao
dong trong két qua hiéu chinh ciia tram Tan Hiép
cling khong anh huéng dén két qua mé hinh; vi
vy, md hinh c6 thé ap dung dé mo phong thiy luc
trén doan s6ng Hau.
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Hinh 2: Muc nuwéc mé phéong va thwe do sau khi hiéu chinh tai tram Long Xuyén (A) va tram Tén
Hi¢p (B)
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Hinh 3: Quan hé giita muc nwée thue do va mue nwéc md phéng tai tram Long Xuyén (A) va tram
Tan Hiép (B)

3.2 Két qua kiém dinh m hinh thiy luc

Két qua kiém dinh mé hinh dugc thé hién qua
Hinh 4. Tai tram Long Xuyén, gia tri muc nudc mo
phong kha phu hop véi gia tri thyc do vé bién 1an
pha dao dong. Két qua kiém dinh muc nudc tai
tram Tan Hiép tot hon so v&i qué trinh higu chinh
muc nude (Hinh 4B) vé pha dao dong. Két qua
kiém dinh t5t hon so véi hiu chinh c6 thé 1a do
dong chay tai tram nay vao nam 2013 khoéng qua
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bién dong. Ciing nhur qua trinh hiéu chinh mé hinh,
mdi quan hé twong quan giira gia tri mo phong va
thuc do cling duoc thyc hién nham danh gid két
qua ctia qua trinh kiém dinh (Hinh 5). Gi4 tri R tai
tram Long Xuyén va Tan Hiép déu trén 0,6 nén mod
hinh c6 thé st dung dé mo phong dong thai thuy
lyc hay thyc hién cac nghién ctru tiép theo bang
viéc két hop phat trién mo hinh 2D tir mé hinh
1D nay.
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Hinh 5: Quan hé giita muc nuée thue do va muc nwéc md phéng tai tram Long Xuyén (A) va tram
Tan Hiép (B)

4 KET LUAN

Mo hinh mé phong thuy lyc da dugc xay dung
dap tmg duge myc tiéu dé ra nham danh gid dong
thai thuy Iyc tai doan song Hau. M6 hinh duogc
hiéu chinh va kiém dinh véi hé s6 nham Manning’s
n = 0,022 cho nhanh song Héu va n= 0,032 cho cac
song con lai. Bén canh d6, gia tri twong quan (R?)
gitta myc nudc moé phong va thuc do cua qua trinh
hiéu chinh, kiém dinh mé hinh déu trén 0,5 va
nghién ctru chi tap trung xem xét trén song Hau
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nén md hinh c6 thé ap dung va lam co s& cho viée
phat trién mé hinh thiy lwc 2D cho ving nghién
ctru nham tim hiéu vé dong thai thay lyc chi
tiét hon.

Nghién ctru thyc hién con dat ra nhiéu gia
thuyét do thiéu ngudn sé liéu thuc do ciing nhu
chwa xem xét dén tac dong cua cong trinh thuy loi
dén dong chay nén da anh huong dén két qua mo
phong. Do vay, nghién ctru d& xuit cin co nhiing
nghién ctru tiép theo dé lam rd tinh ding dén cua
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cac gia thuyét trong nghién ciru nay. Ngoai ra,
nghién ctru nay chi tap trung vao dac tinh thuy luc
trung binh tai mdi mat cit ma chua xem xét dén
tinh khac biét dong chay tai cac vi tri khac nhau
trén cung mot mat cit. Vi thé, dé xem xét nhitng
dic tinh thuy luc sau hon (dong chay d6 vé bén trai
hay bén phai ciia nhanh song nhidu hon hoic
huéng dong chay thay ddi nhu thé nao theo thoi
gian, khong gian) can thong qua viéc phat trién mé
hinh thay lyc 2D tiép theo do.
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