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ABSTRACT

The objectives of this study are to assess the current status of irrigation works
and operate the sluice-gate in the dry months under saline intrusion
conditions in Vung Liem district, Vinh Long province. The current status of
irrigation works was digitalized by using QGIS and the dyke elevations were
assessed according to the water level of My Thuan station predicted from the
climate change scenarios of the Ministry of Natural Resources and
Environment (2016). Nang Am sluice-gate was selected for operation (2015-
2021) according to the following conditions: (1) water level and (2) salinity
(salinity threshold was 1 g/L). The results show that the water level of My
Thuan station with the frequency of 3%, 5%, and 10% is lower than the dike-
crest elevation (+2.20 m); however, the corresponding water levels in 2030
and 2050 under the three scenarios RCP2.6, RCP4.5 and RCP 8.5 are higher
than the dike-crest elevation. In years with high salinity such as 2016, 2020,
and 2021, the time to close the sluice gate in the dry months is over 25%. The
most continuous water intake times are from 7 to 8-hour periods, accounting
for 30-47% of the year.

TOM TAT

Muc tiéu ciia nghién ciru ndy la danh gid hién trang thuy loi va van hanh cong
trong diéu kién xam nhdp man tai huyén Viing Liém, tinh Vinh Long. Hién
trang cong trinh thily loi dwoc s6 héa bang QGIS va cdc cao trinh dé bao
duwoc danh gia theo myc nuoc tram My Thudn dw bdo tir cac kich ban bién
d6i khi hdu ciia Bé Tai nguyén va Méi truong (2016). Cong Nang Am dwoc
chon dé van hanh (2015-2021) theo diéu kién: (1) Myc nuoc va (2) Bo man
(nguong man la 1 g/L). Két qud cho thdy muyc nwde tram My Thudn hién tai
Vi tan sudt 3%, 5% va 10% thap hon cao trinh dinh d@é (+2,20 m); tuy nhién,
muyc nuwoc twong ng nam 2030 va 2050 theo ba kich ban RCP2.6, RCP4.5 va
RCP 8.5 déu cao hon cao trinh dinh dé. Trong nhitng ndm c6 dg man cao nhw
2016, 2020 va 2021 thi thoi gian déng cong trong cdc thang mia khé la trén
25%. 86 lan lay e lién tuc nhiéu nhdt la tie 7 gic dén 8 gio, chiém tir 30-
47% trong nam.
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1. GIOI THIEU

Viét Nam 1a mot trong cac qudc gia chiu tac
dong nang né cua bién doi khi hau (BPKH) - nudc
bién dang (NBD) (Tuan, 2009) va Pong bang song
Ciru Long (BBSCL) da va dang bi tac dong tiéu cuc
nhu: xdm nhap man (XNM), 1i lut, han han kéo dai,
va can kiét nguon nudc (Ha, 2014). PBSCL ¢6 dia
hinh bang phang va thap vai 80% dién tich cua ving
¢ d6 cao dudi 2,5 m so v6i muc nude bién véi 720
km duong b bién (Ngi, 2009). Do d6, XNM lam
anh huéng dén ngudn nude cap cho sinh hoat va san
Xuit cua ca ving PBSCL. Bic biét, cudi nam 2015
va nhitng thang diu nam 2016, dién bién XNM tai
DPBSCL duoc danh gia nang né nhit trong 100 nim
qua (Pinh va ctv., 2016). Mua mua nam 2019 trén
luu vuc song Mé Cong xuat hién muon, thoi gian
muia mua ngin, tong lugng dong chay nim chi &
mtc trung binh - thip. Dong chay vé PBSCL tir dau
muia kho dén nay giam nhanh, dang xuéng & muc rat
thap so vai tai liéu trung binh nhiéu nam, tir 1980
dén nay. Trong d6, hai yéu t thwong luu quan trong
chi phéi chu dao dén ngudn nude, XNM mua kho
2019-2020 ¢ ving PBSCL 1a luong trit trong Bién
Ho (TonleSap) va dong chay dén Kratie (d4u chau
thé Mé Cong). Luu lugng vé PBSCL bj thiéu hut
nghiém trong s V&i trung binh nhidu nam, thdm chi
thap hon ca nam 2015-2016 nam xuét hién XNM ky
luc. Bay 1a nguyén nhan chinh gdy XNM som, sau
va kéo dai trong mua khoé 2019-2020 (Téng cuc
Phong chdng Thién tai, 2020).

Nhiéu nghién ctru da dé xuat giai phap va quy
trinh danh gia van hanh céac cong trinh ven cac cua
song cho viéc thoat nude, ngdn man, duy tu bao
dudng cong trinh (Pastor et al., 2020; Weng et al.,
2020). Nghién ctu sir dung mo hinh thuay luc hai
chidu MIKE 21 dé mé phong nang luong thuy triéu
va dong chay qua cac dap ung vaéi cac kich ban vén
hanh (Xia et al., 2010). Nghién ctru khac cho thy
DPBSCL ¢6 nhu cau nuéc cho ndng nghiép cao, VIeC
dau tu cong trinh va dénh gia hiéu qua cuano la can
thlet (Hanh, 2014). Vi khoang 1.143 cng (khau d¢
cdng tir 4 m tro 1én) dugc x@y dung & BBSCL. Tuy
nhién, tic gia cho biét can nguén nhan lyc va quy
trinh van hanh nhim han ché mau thuin gitra cac
nganh c6 nhu ciu nudc khac nhau. Tuy nhién, cac
nghién ctru da thyc hién chua danh gid van hanh cu
thé cho ting hé théng cong trinh. Gan déy, c6 nhiéu
nghién ctru vé tac dong cua BDKH-NBD va XNM
dén cac tinh Nam Bo noi chung va PBSCL noi
riéng. C6 thé ké dén nhu: nghién ctru tink todn dién
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tich dat b tac dong cua han hdn, ngdp va nhiém man
do BPKH tai sdu tiéu ving sinh thai néng nghiép
DBSCL (Bao va ctv., 2012), tinh Vinh Long (Phung
va ctv., 2017; Phing va ctv., 2017) va tinh Bén Tre
(Pao & Binh, 2019), tiéu ving sinh thdi ven bién
PBSCL (Hong va ctv., 2019), hé théng két cau ha
tang giao thong dwong b vimg PBSCL va ctv.,
2020), Nghién cuu co sé khoa hoc xay dung bg ti€u
chi danh gia hiéu qua cac mé hinh kinh té ving
DBSCL (biép va ctv., 2020), va nghién ciru md
phong XNM cac song chinh trén dia ban tinh Ba Ria
— Viing Tau (Hong & Dong, 2021). Trong d6 co
nghién ctru dé xuat van hanh céng trinh thay loi
trong diéu kién XNM tinh Tién Giang (Pién va ctv.,
2020); Nghién ctru ung dung ANN dy bao XNM
tinh Hau Giang (Ty etal., 2019) va du bao muc nudc
phuc vu du bao ngap tai thanh ph Can Tho (Cuong
va ctv., 2020). Ngoai ra, mic du hé thong thuy loi
dugc xay dung nhiéu & DPBSCL nhung gan nhu chua
hoan chinh, chua ¢6 cac hé théng lién vung nén viéc
diéu tiét nudc va trit nude chwa dwoc hiéu qua.
Ngudn nudc phan I6n tir song Tién va song Hau theo
dong chinh chay thang ra bién Dong ma it c6 thé cip
nude vao ddng rudng do dia hinh bang phang va do
hé théng dé ngan 1. Cac du an thuy loi da va s& thuc
hién, ngoai xdy dung cac hé thdng kénh tudi -
tiéu con co giai phap trit nudc (trén song chinh hay
cac hd chira vira va nho) nham tmg phé voi BDPKH
va suy giam dong chay tir thuong ngudn dang dugc
quan tdm (B6 Tai nguyén va Méi trueong, 2016).

Muc tiéu cua nghién clru nay la danh gia hi¢n
trang thuy loi va tinh toan van hanh céng vao cac
thang mua kho trong diéu kién x4m nhap man cho
truong hop nghién cau tai huyén Viing Liém, tinh
Vinh Long.

2. PHUONG PHAP NGHIEN CUU

2.1. Giéi thi¢u vung nghién ciru

Khu vyc nghién ctru (KVNC) ¢6 toa d6 dia ly tir
09°56°23” dén 10°10°42” vi d6 Bic va tur
106°04°11” ¢én 106°17°23” kinh d¢ Pong, thudc xa
Trung Thanh Pong, huyén Viing Liém, tinh Vinh
Long (Hinh 1). Pay 1a x4 nim ven Séng Cb Chién
vé6i chidu dai khoang 6,0 km, chiéu rong Ién nhét
khoang 7,0 km; phia Déng giap song C6 Chién, phia
Tay giap x4 Trung Thanh, phia Béc giap xa Trung
Thanh Tay, phia Nam giap véi huyén Cang Long,
tinh Tra Vinh. KVNC c6 tong dién tich 1a 11,57 km?
véi 1.461 ho dan (4.717 nguoi).
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Hinh 1. Khu vyc nghién ctru

2.2. S6 ligu nghién ciru

S6 liéu va ngudn thu thap sb liéu dugc trinh bay trong Bang 1.

Bang 1. S6 liéu va ngudn s liéu

TT Séliéu Thoi gian Co quan thu thap
1 Muenuge 2006 — 2021 Pai KTTV, Chi cuc Thay loi tinh Vinh Long
Nong d9 man
2 K?nh capﬁl, i, i Cap nhat d én nam 2021 S(.IANN&PTNT, Phong NN&PTNT huyén Viing
bé bao, cong Liém

2.3. DPanh gia hién trang thay lgi

S6 héa ban do hién trang: Sau khi da thu thap cac
s6 liéu, hién trang va hé thong thay loi, phan mém
QGIS dugc sir dung dé xay dung ban db hién trang
tai KVNC (Hinh 2).

2.4. Twong quan muc nwéc va danh gia anh

hwéng cia BDKH-NBD

Tuong quan myc nudc cua tram My Thuan va
Tra Vinh tr nam 2014-2019 duoc tinh todn theo
phuong phap Pearson; tir d6 duy bao myc nuéc tram
My Thuan (gia thiét thay doi muc nudc tram My
Thuan va tram Nang Am 1a nhu nhau do hai tram
cung trén mot dong séng va gan nhau) theo muc
nu6c tram Tra Vinh (gan cira song C6 Chién) theo
cac kich ban BDKH-NBD cta B6 TNMT (2016).
Trong nghién ctru nay, cao trinh myc nudc theo cac
kich ban: thip (RCP2.6), trong binh (RCP4.5) va
cao (RCP8.5) giai doan 2030 va 2050 véi cac tan
SUit 3%, 5% va 10% dugc tinh toan va danh gia.

2.5. Van hanh céng trinh thiy lgi dai dién

Cong trinh thuy lgi (cong) dugc van hanh cong
trinh trong giai doan ngan man gir ngot. Chon cong

van hanh dai dién 13 céng Nang Am (Hinh 1 va 3):
cdng co 2 cira, khau d6 mdi cira 5 m, 1a mot trong
nhitng cbng nam & trung tdm ciia KVNC va thuong
xuyén van hanh. Giai doan ngan man, liy nuéc ngot
phuc vy san xuat néng nghiép tir thang 01 dén thang
5. Céc thang ctia nam dai dién (trong giai doan 2015-
2021) dwoc chon tuwong (ng véi tan sut thiét ké cho
bai toan tudi.

Theo Akbarimoghaddam et al. (2011), Hapani
and Marjadi (2015) va Phuong et al. (2020), khi do
man trong nudc vugt qua ngudng (1,28%o) thi 14 lua
s& nhanh bi gia hoa, giam kha nang hap thu dinh
dudng din dén nang sut laa giam manh. Mot trong
nhitng tac dong bt lgi nhét cua tudi man 1a 1am dat
tich Ity ndng d6 mudi NaCl cao dan toi sy gia ting
ham luong céc ion Na* va CI trong biéu mé cay.
Céc ion nay trc ché sy phat trién cua 14 1am giam hap
thu cac khoang chét can thiét Zn, B, K, Ca, Mg. La
thiéu dudng chit s& xay ra sy canh tranh hap thu
giita cac ion K*, Ca?*, Mg?* va NO* lam mit c4n ddi
vé ti 18 dinh dudng nudi 4. Tir d6 anh huong dén
chiéu dai 14, chiéu cao than va nang suét cay trong.
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Tir co s6 trén, trong nghién ciru ndy nguyén tic
van hanh (déng m& cdng) duoc thuc hién theo hai
diéu kién: (1) Muc nude va (2) D6 man. Cu thé: van
hanh mo cdng lay nudc véi cac didu kién cu thé sau:
ma cong lay nuéc khi muc nude song 16n hon muyc
nude dong va dd man nho hon hodc bang 1 g/L;
nguoc lai thi dong cong.

Téng hop sb lieu muc nude (Hmax) cac thang
mua kho (tir thang 1 dén thang 6) tr nam 2015-2021
tinh tan suat va chon ra mét thang dai dién de tinh.

Trinh tu tinh toan nhw sau:

Dua vao thoi diém tudi, ta lay sb liéu triéu tuong
ung véi cac ngay da chon dé tinh bai toan tudi trong
mot thang;

Luu lwong nudc qua cong tinh theo dép tran dinh
rong. Luu luong (Q) qua cong phu thude vao ty 1€

H

o

hn

hn
— <
H, {HO

E
Q=mby2gH? khi
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Q = ¢nth 2g(Ho - h) khi

n, >{h”} =08
HO HO
P9

Trong d6: Q 1 luu lugng chay qua cng (m3/s);
¢n=0,93,1a h¢ s6 ngap ing véi m = 0,35; B 1a khau
dd cong (m).

Kénh cap

Kénh cip 3
Bo bao hi¢n trang o
Ranh xd Trung Thinh Déng =

Hinh 2. Bin d6 hé thong thiy loi KVNC

Hinh 3. Céng Nang Am

3. KET QUA VA THAO LUAN
3.1. Anh huwéng cia BPKH-NBD

Tir két qua tinh twong quan muyc nudc cua tram
My Thuan va Tra Vinh (theo phuong phap Pearson:
hé sb tuong quan dat gia tri 0,88), myc nudc tram
My Thuén dugc dyu bao theo cac kich ban BDKH-
NBD cia Bo TNMT (2016) va két qua duoc thé hién
trén Hinh 5. Qua cac biéu do muc nudc cho thay
hién tai muc nudc tram My Thuan véi tan suat 3%,
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5% va 10% thdp hon cao trinh dinh dé (+2,20 m).
Tuy nhién, trong cac nam 2030 va 2050, dudi tac
dong cua BBKH-NBD, myc nuéc tram My Thuan
VGi tan suat 3%, 5% va 10% theo ba kich ban
RCP2.6, RCP4.5 va RCP 8.5 dugc du bao déu cao
hon cao trinh dinh dé (+2,20 m). Do d6, hé thong dé
KVNC, nhit 1a khu vuc gan séng Co Chién (gan
tram Nang Am) can dugc ning cip dé dam bao ngin
18, triéu cuong.
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3.2. Dién bién dd min

Nhur da thao luan & muc 2.5, phan 16n cac giéng
lta chi ¢6 kha nang chiu man & mirc d6 man nhé hon
1,28%o trong nude tudi. Khi d6 man trong dat hoac
nudce vugt qua ngudng nay thi 14 ua s€ nhanh bi gia
hoa, giam kha niang hap thu dinh dudng dan dén
ning sudt lta giam manh. Tudi nuéc Man gay ra
nhiing anh huong déng ké dén sinh trudng va ning
Suit I, nhét 13 vao nhitng thoi diém thiéu nudc s&
anh huong nghiém trong dén ning suét lta va tinh
chat dit (Akbarimoghaddam et al., 2011; Hapani
and Marjadi, 2015; Huong et al., 2020).

Dién bién d6 man tai tram Nang Am giai doan
2016-2020 dugc trinh bay trong Hinh 6. Ttr Hinh 6
cho thdy, d6 man cao nhat 1a vao cac nam 2016 va
2020: trén dia ban tinh cho thdy d6 man tai tram
Nang Am thuong xuyén vuot muc 4,0 g/L. Nam
2020 dugc danh gid 1a ndm man xam nhép sdu ky
luc, trong d6 trén song Co Chién, d6 man cao nhat
tai tram Nang Am ghi nhan vao ngay 11/01/2020 dat
10,0 g/L (cao hon dinh ndm 2016 14 9,2 g/L). Ngoai
ra, tir biéu d6 di&n bién XNM tai tram Nang Am cho
thiy XNM c6 xu hudng tang trong nhitng nim gan
day va dién bién rat bat thuong, kho luong, khong
theo quy luat chung cua ca giai doan nghién ctru, dac
biét 1a tir 2016 dén nay.

Gia doan 2030 Giai doan 2050

Hinh 4. Dy bio cao trinh muc nwéc cao nhit
KVNC theo cac kich ban ban BPKH-NBD giai
doan 2030 va 2050 (tan suat 3%, 5% va 10%)

Nong dé man (g/L)
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Hinh 5. Bi€u d6 dién bién dd min tai tram Nang Am giai doan 2006-2020
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3.2. Van hanh cong trinh dai dién

Trén co s& nguyén tic van hanh (d6ng mad cdng)
theo hai diéu kién: (1) Muc nude va (2) B man (mé
cdng khi dd man nho hon hoic bang 1 g/L; nguoc
lai thi dong cbng), két qua tinh toan ty 1€ so ngay
dong mé céng Nang Am vao mua kho giai doan
2015-2021 dwoc thé hién trén Hinh 7. Két qua cho
thiy cac nam c6 d6 man cao géom 2016, 2020 va
2021 thi thoi gian dong cdng trong cac thang mua
khé 1a trén 25%.

Chi tiét két qua van hanh cdng (theo gid) cac
thang mua kho dugc tinh toan va dai dién cac thang
mua kho (thang 1, 2 va 3) ctia cac nam c6 d6 man
cao (2016, 2020) va thap (2019) tai KVNC duoc thé
hién trén Hinh 8. Cu thé, tir Hinh 8a, cho thy trong
thang 2 nam 2020 cdng chi liy nu6c 4 ngay. Thang
1 nam 2020 c6 dén 14 ngay khong van hanh mo
cdng lay nuéc (Hinh 8b va 8c). Nhin chung, trong
hai ndm c¢6 d6 mén cao (2016 va 2020) thoi gian van
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hanh mg céng lay nudc thip hon so cac ndm khéac
(Hinh 7, Hinh 8a, Hinh 8b va Hinh 8c). Nam 2019,
d6 man do duoc tai Tram Nang Am cao nhat 1a 1,1
g/L (thang 3/2019), cac thang con lai do d6 man thip
hon ngudng cho phép nén cong c6 thé van hanh theo
diéu kién chénh léch muc nuée (Hinh 6, Hinh 7 va
Hinh 8d).

osé ngay van hanh dong céng osé ngay van hanh mo céng
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Hinh 8. Ty 1¢ 56 gio l4y nudéc lién tuc (gio) trong
trong nam cua cong Nang Am giai doan 2016-
2021

Ngoai ra, thong ké sé gio van hanh mé cong lay
nudc lién tuc trong cac nam 2016-2021 duoc thong
ké vaty 1é So gio lay nude lién tuc (gio) trong trong
niam cua cong Nang Am giai doan 2016-2021 duoc
thé hién trén Hinh 9. Ket qua cho thay thoi gian liy
nude lién tuc cua cong trong thang dién ra trong
nhiéu ngay va s ngay lay nude khong déu nhau.
Trong giai doan 2016-2021, s6 lan lay nudc lién tuc
trong khoang thoi gian dudi 5 gio va trén 11 gio chi
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chiém tir 0,1-1,4% trong niam; sb lan lay nudc lién
tuc trong khoang thoi gian tir 9 gio dén 10 gio chiém
tir 2-8% trong nam; s lan ldy nudce lién tuc trong
khoang thoi gian 6 gio chiém tir 3-14% trong nam;
s6 1an lay nudc lién tyc nhidu nhit 1a tr 7 gio dén 8
gio, chiém tir 30-47% trong nam.

4. KET LUAN

Hién trang thuy loi vé co ban tuong d6i hoan
chinh, véi cac cong trinh thay loi bao gdm hé thong
cac kénh, dé bao va cdng. Hién tai muc nuée tram
My Thuan véi tin suét 3%, 5% va 10% thap hon cao
trinh dinh dé; tuy nhién, myc nudce twong tng trong
cac nam 2030 va 2050 theo kich ban BDKH déu cao
hon cao trinh dinh dé. Do d6, hé thong dé can dugc
nang cip dé dam bao ngan 14, tridu cuong. Nhing
nam c6 dd man cao nhu 2016, 2020 va 2021 thi thoi
gian dong céng trong céc thang moa kho la trén
25%. Ty I¢ so gio Iay nudc lién tuc (2016-2021) cua
cong trong thang dién ra trong nhiéu ngay va s0
ngay liy nu6c khong déu nhau. S6 1an liy nudc lién
tuc nhiéu nhat 1a tir 7 gio> dén 8 gio, chiém tir 30-
47% trong nam. Nghién ctru tiép theo sé tap trung
danh gia mic do dap tng nhu cau nudc trén co sO
van hanh cbng va d& xuét giai phap trong truong hop
thiéu nuéc.
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