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ABSTRACT

This study is to briefly assess the general hydrodynamics of surface
water resources of the downstream segments of the Tien River network
(in the Vietnamese Mekong Delta) under impacts of the Ba Lai sluice
gates via the application of a one-dimensional hydraulic model (HEC-
RAS). The considered scenarios in the study include the fully open and
fully close sluice in the Ba Lai station. The established model was
calibrated and validated; therefore, it can be applicable to examine
possible impacts of the boundary conditions changes on the
hydrodynamics of the study river network. The developed hydrodynamics
model will provide an important base for evaluating surface water
resource dynamics in time in the Tien River network. The research
results also show that HEC-RAS is capable to simulate the flow
dynamics in a complex river network under different scenarios of
boundary conditions (sea level rise, and upstream discharge changes).

TOM TAT

Nghién ciru duoc thuc hién nham danh gia déng thdi nguon tai nguyén
niede vimg ha heu séng Tién dudi tac dong ciia cong trinh cong dip Ba
Lai. M6 hinh thiy lec mét chiéu (HEC-RAS) duwoc xdy dung cho hé
thong song chiu tac dong boi ché do triéu bién Péng ¢ Pong bang song
Cuu Long (DBSCL). Cac kich ban xdy dung cho mé hinh duwoc thiét ldp
dua vdo cong tdc van hanh cua cong trinh cong ddp Ba Lai: (1) Cac cira
cong ddp Ba Lai sé dong hoan toan; va, (i) cdc cira cong ddp Ba Lai sé
mé hoan toan. M6 hinh da dwoc kiém dinh va do vdy di tin cdy cho viéc
danh gid cdc kich ban dwoc xdy dung. Ddy sé la mot trong nhing co so
quan trong nham hoé tro cong tac danh gid dong thai nguon tai nguyén
nueée trén song Tien. Két qua nghién ciru cho thay mé hinh HEC-RAS ¢o
kha ndng sir dung dé mé phdng va danh gia dong thai nguon tai nguyén
nuoc o vung ha luu song Tién theo cac kich ban khac nhau (kich ban
vé su thay doi déi diéu kién thity van ¢ thieong nguon va kich ban nwée
bién ddng).

1 GIOI THIEU

Song Tién 1a mot trong hai nhanh song chinh
cua song Cuu Long, c6 vai trd quan trong trong

chién lugc phat trién kinh t& - xd hoi cta ving
DPong bang song Ciru Long (bBSCL). Hang nam,
lwu luwgng nude trung binh d6 vé song Tién vao
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khoang 4.000 ty m*® va luong bun cat duoc truyén
tai vao khoang 100 triéu tn (MRC, 2011). Lugng
bun cét tir dong Mekong d6 vé song Tién bd sung
thém dudng chat cho dit canh tac nong nghiép, ria
trdi cac chat 6 nhiém va han ché x6i 16 doc dong
song (Cuyc kiém soat 6 nhiém, 2010).

Bién d6i khi hau (BDKH) da va dang dién ra
v6i cac tac dong khong chi co anh hudng dén riéng
khu vuc PBSCL ma con anh hudng dén toan bo
lwu vuc song Mekong (Lé Anh Tuén, 2011). Chién
lwoc phat trién hé théng cac dap thuy dién trén
song Mekong cuia cac quoc gia & thugng ngudn (vi
du, du an xay dung cac dap thuy dién trén dong
chinh song Mekong thugc Lao va Campuchia)
cung voi mot sé du an chuyén nudc phuc vu san
xuit néng nghiép & ving Dong Bac Thai Lan co
thé lam thay do6i (suy giam) luu lugng nudc tir
thuong nguon (Hoanh et al., 2003) va do vay c6
thé dan dén tinh trang thiéu nuéc vao mua kho
hang nam & BPBSCL (Sunada, 2009).

Trong nhitng nim gin day, cing v6i sy phat
trién ciia khoa hoc k¥ thuit ciing nhu céng nghé
thong tin, cac phan mém vé mé hinh toan thiy luc
(vi du: VRSAP, MIKE 11, ISIS, Hydro-GIS, va
HEC-RAS) di dugc tng dung mdt cach rong rai
trén pham vi toan thé giéi ciing nhu & Viét Nam
(Wassmann et al., 2004; Van et al., 2012). Vi mot
s6 wu diém ndi bat nhu cho két qua tinh toan nhanh
va linh hoat trong viéc thay ddi cac kich ban, mo
hinh toan thuy luc da va dang tro thanh mot cong
cu thich hgp, hd trg déc Iyc trong linh vyc quan ly
tai nguyén nuéc (Tran Hong Thai er al., 2009).
Trong nghién ctru nay, mé hinh thiy luc mot chiéu
HEC-RAS dugc sir dung vi day 1a phin mém co
kha nang tinh toan dong thai thuy lyc va bun cat &
mang ludi song/kénh c¢6 d6 doc dia hinh twong ddi
thap, co kha nang tw dong hoa cao trong viéc nhap
s6 lidu, noi suy mat cit ngang (HEC, 2010). Hon
nlta, m6 hinh HEC-RAS da va dang dugc ung
dung rong rai ca trén thé gidi va Viét Nam va cho
phép ngudi st dung mién phi nén tao diéu kién
thudn lgi cho viéc nghién ciru, dic biét la viéc
chuyén giao cong nghé cho moét sé dia phuong
hoéc don vi nghién ctru / quan 1y c6 quan tam.

Khu vyc nghién ctru bao gdm hé théng cac
nhanh séng chinh ving ha luu song Tién chay truc
tiép ra bién Pong (doan qua My Thuan db ra cac
ctra bién: Ctra Tiéu, Ctra Dai, Ba Lai, Ham Luong,
C6 Chién va Cung Hau) (Hinh 1).
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Hinh 1: Khu vge viing nghién ciru
2 PHUONG PHAP NGHIEN CUU
2.1 Co s6 Iy thuyét mé hinh HEC-RAS

Mo hinh HEC-RAS dugc xdy dung va phat
trién nham moé phong thuy lyc dong chay, chat
lwong nude va sy thay doi dia mao day song (HEC,
2010). H¢ phuong trinh str dung trong HEC-RAS
gdbm phuong trinh lién tuc (cong thic 2.1) va
phuong trinh dong lugng (cong thirc 2.2). Ngoai ra,
hé s6 nham thuy lyc Manning’s n ciing dugc sir
dung dé hiéu chinh mé hinh (cong thirc 2.3).

or o ox T ’
00 o00) (o=
o ox |8 [aerS-’j 0 (2.2
0= lAR“Sf”2 2.3)
. |

Trong do: t: Thoi gian (s); Q: Luu lwong (m*/s); x:
Khodng cdch doc theo kénh (m); A: Dién tich mat cdt
ngang (m?); S: Lwong trit ciia mdt cdt wot (m’); qi: Luu
lirong chay vao tir bén; g: Gia toc trong trirong (m’s™);
v: Van téc trung binh dong chdy tai mdt cdt (ms™); va, S-
1 D6 déc day séng (mm

2.2 Céac budc xay dung mo hinh

Nghién ctru dugc thyc hién theo hai bude chinh
(Hinh 2), trong do:

Buoc 1: Xay dung mang luéi song ving nghién
ctru.

- Dit liéu vé mang ludi song vung nghién ctru
duoc thu thép tur Uy ban Song Mekong bao gom
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cac dir liéu vé khong gian: Dang hinh mit cit day
song (dwa vao md hinh ISIS-1D); ban d cao trinh
s (DEM) vé6i d6 phan giai 90 m, d6 cao mit nudc
ban du tai mdi mat cét, gidi han bo modi mit cit,
va khoang cach giita cac mit cit.

— Dir liéu thoi gian dugc thu thdp tr Trung
tdm thuy védn song Ciru Long va Trung tam Quan
trac Moi truong tinh Bén Tre bao gdm cac sb liéu
san ¢ vé thuy lyuc: sb litu vé luu lvgng va muc
nudc duge do theo gio trong hai ndm (nam 2010 va
niam 2011) ding dé xac dinh diéu kién bién trén Q
(t), bién dudi H (t), cling nhu cung cép bo thong tin
can thiét dé hiéu chinh va kiém dinh mé hinh.

— D liéu vé cong trinh cong dap Ba Lai (toa
d6 dia 1y cong Ba Lai, bé rong cdng, chiéu cao va
lich van hanh céng) dugc thu thap tir Cong ty
Trach nhiém hiru han Mmot Thanh thanh Vién
vién cong Cong trinh Thuy nong - S& Nong nghiép
va Phat trién Nong thong tinh Bén Tre.

Bude 2: Nhap diéu kién bién va diéu kién ban
d4u cho mé hinh.

— Do han ché v& mit sb liéu nén nghién ctru
nay chi thyc hién trong bbn thiang mua kho (tir
ngay 01/01/2010 dén ngay 30/04/2010).

— Dit lidu thity van ding lam diéu kién bién
cho m6 hinh gém c6 mot bién luu lugng tai My
Thuan (bién trén) va 6 bién myc nudc tai cac tram
do muyc nudc ¢ bién Pong (bién dudi) (bat dau tir
ngay 01/01/2010 dén hét ngay 30/04/2010).

— Piéu kién ban dau la gia tri lvu luong & mdi
mit cit dugc tinh toan trong mo hinh ISIS-1D.

Buée 3: Hi¢u chinh mé hinh

— Mo hinh dugc hiéu chinh (v6i b sb liéu
thity Iyc tir ngay 01/03/2010 dén ngay 31/03/2010
6 4 tram Tra Vinh, Cho Lach, My Tho va Hoa
Binh) bang viéc thay d6i hé s6 nham thay luc
Manning’s n. Qua trinh nay dugc thuc hién thong
qua phwong phap thir sai cho dén khi két qua mé
phong muc nudce tai mdi mat cit trong mo hinh phu
hop véi két qua thue do.

— Sai sb giita két qua mo phong va két qua
thyc do dwoc danh gia thong qua hé sb Nash-
Sutcliffe (E) (Nash and Sutcliffe, 1970) (cong thirc
2.4). Hé sb E cang tién gan dén 1 thi d6 tin cdy cua
mo hinh cang cao (Hoang Thai Binh, 2009; Ding
Dbinh Buc ez al., 2011):

2L0-0,)
> ©0-0,)

E= (2.4)
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Trong do6: Q; : gi4 tri quan tric tai thoi diém
Y P S 4R Ay
Qm : gid tri m6 phong tai thoi diém t; va, O,
tri trung binh cla céc tri quan trac.
Budrc 4: Kiém dinh mé hinh

— Kiém dinh mé hinh dwgc thuc hién nhim
danh gid mae d6 phu hop cia md hinh da duge
hiéu chinh ¢6 phi hop véi thuc té hay khong thong
qua viéc van hanh mé hinh cho 1 bd s6 liéu dau
vao khac trong qué khir. Khi kiém dinh mé hinh,
cac thong sb cia mo hinh s& dugc giit nguyén va
khong sir dung lai chudi s6 liéu da dung dé hiéu
chinh ma tién hanh kiém dinh trén chudi sb liéu c6

thoi gian va dac trung khac.

— Trong nghién ctu nay, viéc ’kiém dinh mo
hinh dugc thuc hién dya trén bd so li€u thuy lgc
thuc do nam 2011 (tr 0 gio ngay 01/03/2011 dén

23 gios ngay 31/03/2011).

- Vi tri kiém dinh va hiéu‘ chinh mo6 hinh
duoc thé hién trong Hinh 3; bao gdm céc tram: Tra
Vinh (A); Chg Lach (B); My Tho (C); va, Hoa

t;

Binh (D).
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Hinh 2: So d6 phuwong phap nghién ciru
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Hinh 3: Vi tri kiém dinh va hi¢u
chinh mo hinh

by
Ghi cha
L]

®
¢

== Song

Bién lwu lugng
Bién muc nudc
Tram do myc nude

2.3 Xay dung kich ban mo hinh

Cac kich ban m6 phong dong thai thuy luc
dong chay trong mo6 hinh duoc thiét 1ap dya vao
hoat dong hién tai cua cong Ba Lai (Bang 1).

Béng 1: Cac kich ban xiy dung trong mo hinh

Tinh trang cong ddp  Thoi gian so

Kich ban

3 KET QUA VA THAO LUAN
3.1 Két qua hiéu chinh thiy lwc

Véi hé s6 nham thuy lyc Maning’s n = 0,027
(phu hop v6i cac nghién ctru trude ddy & cac song
tu nhién & dong bang trén nén phu sa, chiu tac
dong cua tridu (Tran Quoc Pat et al., 2012)) cho
toan hé thdng song, két qua muc nudc mod phong

____ Balai : sanh 400 xac dinh 1a phi hop tai cic tram do (ca vé
Kijch bin 1 Hoat dong binh thuong 2010 bién d¢ va pha dao dong). Hé so Nash-Sutcliffe E
Kjch bin 2 Déng hoan toan 2010 ¢4 gia tri 14n luot 0,98; 0,90; 0,92 va 0,92 cho timg
Kich ban 3 Mo hoan toan 2010 vi tri trong Hinh 4A, B, C va D.
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Hinh 4: Mugc thuc do va md phéng tai tram Tra Vinh (A); Che Lach (B); My Tho (C) va Hoa Binh
(D) (tir 01/03/2010 deén 31/03/2010)
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3.2 Két qua hi¢u kiém dinh mé hinh
Két qua kiém dinh mé hinh dugc thé hién qua
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Hinh 5A, B, C va D v6i hé¢ s6 Nash-Sutcliffe E ¢6
gia tri lan lugt 1a 0,96; 0,89; 0,90; va 0,90.
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Hinh 5: Muc nuéc thwe do va mé phéng tai tram Tra Vinh (A); Che Lach (B); My Tho (C) va Hoa
Binh (D) (tir 01/03/2011 déen 31/03/2011)

3.3 Két qua mé phong dong thai dong chay
theo cac kich ban da xay dung

Hinh 6 thé hién vi tri cac diém duoc chon dé

danh gia dong thai dong chdy trén song Ba Lai va
cac nhanh sdng lan can & cac kich ban khac nhau.
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Hinh 6: Vi tri theo d6i dong thai dong
chay cac kich ban
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Két qua mé phong muc nude giira cac kich ban
cho thay tai vi tri ngay sau cong Ba Lai (vi tri 1;
Hinh 6) dén cira bién Ba Lai, bién d6 pha dao dong
muc nude gitia cac kich ban khong sai 1éch nhau.
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biéu nay la do muc nudc 6 vi tri 1 chiu tdc dong
truc tiep cua triéu bién Pong nén khi cong Ba Lai
dong lai hoac mo ra hoan toan ciing khong c6 anh

huéng gi dén muc nude ngoai cong (Hinh 7).
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(Vitri 1)

Muyc nuwée (m)

-15

01/03/2010
Hiéntai

11/03/2010
CSngmd hoan toan

21/03/2019 31/03/2010
—— Cong dong hoan toan

Hinh 7: Bién thién mwc nwéc theo thoi gian
giira cac kich ban & vi tri 1

Tu céng Ba Lai dén vi tri s6 4 (vi tri 2, 3, 4;
Hinh 6) bién d6 pha dao dong muc nudc giira cac
kich ban c6 su khac biét rd rét. Cu thé: Khi céng
Ba Lai hoat dong nhu hién tai thi bién d6 pha dao
dong muc nudc cb sy thay doi dang ké giira cac
ngdy déng cbng hoan toan véi cac ngdy mo cbng
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theo lich van hanh; rd nhat 13 vao céc ngay mo
cdng (14-15 va 29-30 hang thang). Khi cong dugc
mo ra thi nudc trén séng Ba Lai s& d6 don ra cira
bién Ba Lai (luc nay triéu bién Pong rut xudng). Vi
thé, bién do pha dao dong muc nudc & cic ngdy
nay thép hon so véi bién d¢ pha dao dong muc
nude & cic ngay dong cong (Hinh 8). Khi cong Ba
Lai bi dong lai hoan toan, bién do pha dao dong
muc nudc giita cac kich ban gan nhu khong c6 su
sai khac nao so véi kich ban hoat dong binh thuong
ctia cbng (trir nhitng ngay mé cbng). Khi cong Ba
Lai dugc mo ra hoan toan, bién d¢ pha dao dong
cia myc nudc trén song lac nay dao dong kha
manh, muc nude trén song lic ndy 13 cao nhat so
v6i kich ban dong céng hoan toan va kich ban hoat
d6ng binh thuong; diéu nay 1a do, khi cong Ba Lai
duoc mo ra hoan toan, nudc tir cira bién Ba Lai s&
d6 tryc tiép vao song Ba Lai tao nén bién d¢ pha
dao dong (muc nudc) trén séng cao hon so vdi cac
kich ban khac (vi tri 2, 3, 4; Hinh 8).

(Vitri2)
15
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Higntai oo M@ cdnghoan toan  —— Dong céng hoan toan

(Vitri3)

Mue nuwée (m)

-15

01/03/2010
Hién tai

11/03/2010 21/03/2010
M cdng hoan toan

31/03/2010
—— Dong cong hoan toan

(Vitrid)

Muc nuwée (m)

-15

01/03/2010 11/03/2010

—— Hiéntai

M cdng hoan toan

21/03/2010 31/03/2010

—— Dong cdng hoan toan

Hinh 8: Bién thién mwc nwéc theo thoi gian giira cac kich ban & vi tri 2, 3 va 4

Tir vi tri song An Hoéa tré vé phia thuong
nguén (vi tri 5; Hinh 6), bién d0 pha dao dong
muc nudc cua cac kich ban khong cé su thay ddi
nhiéu (Hinh 9); diéu nay la do tai song An Hoa,
Ivu lugng nude trén song Ba Lai bi phan tach
chuyén thanh hai dong nudc, mot ph?ln tiép tuc d6
vé phia thuong ngudn soéng Ba Lai va mét phan bi
tach nudc theo song An Hoa ra cira Dai. Két qua
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md phong cho thiy, bién do pha dao dong muc
nudc & cac kich ban (tr vi tri 5 trd vé thuong
ngudn; Hinh 6) khong sai khac nhiéu. Két qua cho
thdy tir vi tri 5 trén song Ba Lai (Hinh 6) tro vé
phia thuong ngudn séng Ba Lai, dong thai dong
chay sé it chiu tdc dong boi hoat dong hién tai cla
cong Ba Lai.
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Hinh 9: Bién thién muc nuwéc theo thoi gian
gitra cac kich ban & vi tri 5

Trén song An Hoa (vi tri 6; Hinh 6) bién do
dao dong muc nudc giira cac kich ban cé sy khac
biét rd (Hinh 10) (twong tu véi cac vi tri 2, 3 va 4
trén song Ba Lai). Nhu vay, dong thai dong chay
trén song An Hoéa chiu tic dong dang ké boi dong
chay trén song Ba Lai. Cu thé, khi cong Ba Lai
hoat dong binh thuong, myc nude trén song An
Hoa bi bién dong dung vao cic ngiy mé cong va
khi cdng m& hoan toan thi bién do pha dao dong
muc nudc trén song An Hoéa dao dong theo bién
do tridu bién bong; nguoc lai, khi céng Ba Lai
doéng hoan toan, myuc nude trén song An Hoa dao
dong nhu muc nudce trén song Ba Lai.

(Vitri6)

Muc nuée (m)

-15

01/03/2010
Hiéntai

11/03/2010
M@ céng hoan toan

21/03/2010 31/03/2010
—— Dong cdng hoan toan

Hinh 10: Bién thién muc nuéc theo thoi gian
giira cac kich ban & vi tri 6

O vi tri giao nhau gilta song Ba Lai va song
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cua Pai (vi tri 7; Hinh 6), bién d6 pha dao dong
muc nudc giita cac kich ban khong c6 sy khac
biét. Bién do pha dao dong nay gan gidng véi bién
d6 pha dao dong muc nudc ¢ vi tri 5 trén song Ba
Lai - bién d6 pha dao dong muc nudc & cac vi tri
nay kha 6n dinh va khong co su khac biét gitra cac
kich ban. Nhu vay, ¢ vi tri ha ngudn séng An Hoa
(Hinh 11, vi tri s6 7), muc nudc trén song khong
chiu tac dong dang ké boi ché d6 van hanh cua
cong Ba Lai.

(Vitri7)
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—Higntgi e M& cong hoan toan —— Dong cong hoan toan

Hinh 11: Myc nwéc mo phéng theo thoi gian
giira cac kich ban & vi tri 7

Nhu vay, hoat dong van hanh cua céng dap Ba
Lai theo céc kich ban (hoat dong binh thuong, md
cong hoan toan va déng cong hoan toan) chii yéu
chi lam thay d6i dong thai dong chay trén hé
thong song Ba Lai va mot phan trén song An Hoa
ma khong lam thay ddi dang ké dong thai dong
chay trén toan bo hé théng soéng trong ving
nghién ctru. Huéng dong trén cac nhanh sdong An
Hoa va Ba Lai duoc thé hién ¢ Hinh 12(A) va (B).
Ngoai ra, vi tri gidp nudc dugc theo kich ban
dong cdng hoan toan dugc xdc dinh la nhiéu hon
so v6i theo kich ban mé cdng hoan toan — day
la vin d& cin dugc quan tdm nghién ciu sau
hon dé xac dinh tac dong cia dong thai thuy luc
dong chay 1én dac tinh dia mao cua hé théng song
nghién cuu.
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Hinh 12: Pong thii dong chay & hai kich bin déng (A) va m& cdng hoan toan (B)
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4 KET LUAN VA PE XUAT
4.1 Kétluan

— Mo hinh thity Iyc mot chiéu HEC-RAS da
dugc xay dung nham muc tiéu md phong dong thai
thity Iuc dong chay cho hé thong song chinh ving
ha lIuu song Tién theo cac kich ban vé van hanh cua
céng dap Ba Lai. M6 hinh dugc hi€u chinh véi bo
) liéu thuy luc thuc do nam 2010 va da dugc kiém
dinh cho bd sb liéu thiy luyc trong mua kho nam
2011.

— Két qua md phong cac kich ban khac nhau
vé van hanh cta cong dap Ba Lai cho thiy: cong
Ba Lai chi lam thay d6i dong thai dong chay trén
song chinh Ba Lai va trén song song An Hoa va cod
tac dong khong dang ké dén dong thai dong chay &
cac nhanh séng chinh con lai. Két qua mé phong
ciing cho thay khi cong Ba Lai dugc md ra hoan
toan thi myuc nudc trén song Ba Lai cao hon muc
nude cua cac kich ban khac (dong cong hoan toan
va theo lich van hanh céng ¢ hién tai).

— Nghién cuu nay dugc thuc hién nhim muc
dich xem xét dong thai thuy lyc dong chay cua hé
thong song Tién dudi tic dong cua cac kich ban
van hanh cia cong Ba Lai. Két qua ciia nghién ctru
ndy la cong cu hd trg cho cac nha quan 1y va céc
nha hoach dinh chinh sach c6 lién quan dén ngudn
tai nguyén nudc mat cd co sé khoa hoc cu thé dé
dua ra dugc ra nhimg quyét dinh ¢6 lién quan (nhur,
quy hoach thity loi va quy hoach sir dung dét dai) &
dia phuong.

4.2 Dé xuit

— Nghién ctru nay chi tap trung di sdu vao dac
tinh dong thai thiy lyc ma chua di su nghién ctru
su thay ddi dia mao va bdi / x6i doc bo song — van
dé dang rit duoc quan tdm trong giai doan hién
nay. Do viy, nhimg nghién ctru lién quan dén tim
hiéu dong thai dia mao long song (bao gdm ca viée
do dac / khao sat thuc té cling nhu img dung mo
hinh toan) dugc dé xuét thuc hién trong nhiing
nghién ctru vé sau.

— Trong nghién cru nay, mo6 hinh toan thuy
luc HEC-RAS chi str dung mét hé sb nham thuy
lyc (Manning’s n) chung cho cd mang lud¢i sdng
chinh. Do d6, viéc hiéu chinh hé s& nham cho tung
doan song khac nhau 13 rat can thiét dé trong cac
nghién ciru tiép theo (Van et al., 2012).
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