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Tém tit: Nghién ciru nay danh gid anh hieong cia bién doi khi hdu (BDKH) dén xdam nhdp mdan
(XNM) trén dia ban tinh Vinh Long. Cac kich ban tinh toan bao g(fm.' XMN & diéu kién hién tai, theo
kich ban thai khi nha kinh trung binh (B2) va cao (A1FI) cho nam 2020 va 2030. Phwong phdap moé
hinh todn két hop phwong phdp GIS dwoc sir dung trong tinh todn. Két qiia tinh todn cho thay, ¢ diéu
kién hién tai nam 2014, do man cao nhat trén song C6 Chién la khoang 5%o, man trén song Tién cé
gid tri cao hon so voi song Hau. Trong twong lai, do anh huwong cua BDKH, XNM o Vinh Long gia
ting. DY man cao nhat vao nam 2030 trén séng Cé Chién cé thé dén 8%o, anh huwdng dén cdc xa trén

dia ban huyén Viing Liéem va Mang Thit.

Tw khéa: Bién doi khi hdu, xdm nhdp man, nudc bién dang.

Ban Bién tap nhan bai: 11/03/2017

1. Pit van dé

Bién d6i khi hau va nuéc bién dang (NBD)
¢6 tac dong manh dén cac ving dong bang va
ven bién ctia nudc ta, ddc biét 1a ving dong bang
Séng Ctru Long (PBSCL) [1], trong d0, tac dong
manh mé nhét c6 thé ké dén 12 xam nhap man.
BDKH lam thay doi ché do mua, ché do dong
chay cua cac song gay ngap lut va XNM sau vao
dat lién. BDKH c6 thé 1am thay d6i chat luong
nuoc, anh hudng dén hau hét cac hoat dong co
lién quan nhu: trong trot, chan nudi, nudi trong
thuy san, dich vy, sinh hoat... cia cac khu vuc
ven song. Gan day, nhiéu nghién ctru vé BDKH
xem XNM la mdt trong nhitng tdc dong chinh
can quan tAm danh gia [3-5], ddc biét 1a cac ving
clra song va ven bién [6-14].

Vinh Long 1a mot trong nhirng tinh ndng
nghiép 16n cua ving DPBSCL, chuyén vé trong
laa, cdy an qua va thiy san nude ngot. Tinh dén
nam 2015 dién tich dat san xut nong nghiép cta
Vinh Long 1a 120.671,4 ha, chiém dén 79,09%
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tong dién tich dat ty nhién [15]. Trong khi do,
XNM la vin dé dang quan tim tai dia phuong
khi dién bién d6 min cuc dai theo khong gian
trén cac con song chinh ctia Vinh Long tang dan
qua cac nam (2007 - 2016) va ngay cang lan sau
vao nodi dia gy tac dong nghiém trong dén san
xuit nong nghiép. Viéc danh gia anh hudng cua
BDKH dén XNM ¢ Vinh Long c6 y nghia quan
trong nham cung cap co s khoa hoc cho hoach
dinh chinh sach va cac bi¢n phap thich ing phu
hop trong timg diéu kién cu thé, gop phan giam
thiéu rai ro, dam bao phat trién bén viing ciia dia
phuong.
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Hinh 1. Pham vi nghién ciru

2. S6 liéu va phwong phap
2.1. 86 liéu
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S6 liéu khi tuong thuy van va XNM trén dia
ban tinh Vinh Long da dugc thu thap tai cac co
quan hitu quan tai dia phuong va Pai Khi tugng
Thay van khu vuc Nam B§. Cac sb lidu bao
gé)m: nhiét do (1991 - 2015) tai tram Vinh Long;
luong mua (1978 - 2015) tai tram My Thuan,
Vinh Long, Tam Binh, Tra On; myc nuéc (1978
- 2015) tai tram Chg Lach, My Thuan va Can
Tho.

2.2. Phwong phap

Phan mém SIMCLIM (Vién Qudc té vé
BDKH Toan ciu, thudc Pai hoc Waikato -
Newzealand) dugc ung dung dé xay dung kich
ban bién ddi vé nhiét do, lugng mua va muc
nudce tai tinh Vinh Long theo khong gian va thoi
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gian trén co s6 s6 liéu KTTV tai dia phuong cip
nhat dén 2015 va céc kich ban phat thai khi nha
kinh cua IPCC (Assessment Report -AR4), bao
gom kich ban phat thai thap (B1), phat thai trung
binh (B2) va phat thai cao (A1FT).

Phuong phép chi tiét hoa thong ké két qua cua
cac md hinh khi hau toan cau (GCMs) duoc ap
dung, két hop v6i cac phan mém Sufer, Arcgis
dé xay dung ban dd phan bd nhiét do, lwong mua
ciing nhu dién bién XNM tai tinh Vinh Long.
Céc mo6 hinh CNRM-CM3, GISS-ER va
CCCMA_CGCM duogc lya chon d¢é mo phong
kich ban bién ddi luong mua, nhiét do va muc
nude dang boi sy trong quan cao giira sé lidu
thue té va két qua mo hinh [16].
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Hinh 2. Hé thong mang ludi tin

Mo hinh mua rao - dong chay (NAM) duoc
ap dung dé tinh toan dong chay do mua hién
trang va theo cac kich ban BDKH trén dia ban
tinh Vinh Long va cac luu vuc 1an c4n lam dau
vao trong tinh toan thuy luc. S6 lidu dau vao cia
mo hinh bao gém: (i) S6 liéu mua nim 2014 va
nam1986 - 1990 cua cac tram khi tuong Pakse,
Phnom Penh, Chiang Rai, Pleiku, Chau Ddc; (ii)
86 liéu bdc hoi ndm 2014, 2010 va ndm1986 -
1990 ctia cac tram Chau Pdc va Pakse va Pleiku,
(iii) S6 liéu luu lwong trung binh thang tai Tan
Chau va Chau Ddc naim1986 — 1990 va 2010.

Mo hinh MIKE 11 duoc ap dung dé tinh toan
thuy luc trong manh luéi song cia DPBSCL, bao
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gdm 12681 diém tinh toan luu lwong, muc nudc;
1116 nhanh song 16n nhé; 4 dap tran; 54 cua
cdng; 155 cong trinh diéu tiét thuy loi (Hinh 2).
Két qua tinh toan duogc trich xuat cho khu vuc
thudc Vinh Long dé 1am dau vao cho mé hinh
tinh toan XNM.

Diéu kién bién: (i) S6 liéu muc nudce tai cac
bién An Thuan, Bén Lirc, Bén Trai, Bién Hoa,
Binh Dai, Ca Mau, Can Tho, Cao Lanh, Chau
DPdc, Chg Lach, Pai Ngai, Ganh Hao, Long
Xuyén, Méc Hoa, My Tho, My Thuan, Nam
Cin, Rach Gi4, Song Pédc, Tan Chau, Tra Vinh;
(ii) S liéu luu lwong nim 2014 tai Tan Chau va
Chau Pdc dugc sir dung cho bién trén; (iii) Bién
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dudi 1a myuc nude bién, duoc trich xuét tir mod
hinh toan cau MIKE 21 Toolbox, tai cac tram An
Thuén, Bén Trai, Binh Pai, Ganh Hao, Nam
Can, Rach Gia, Séng Dbc, Tran D&, Vam Kénh,
Viing Tau, Xéo R6 va sau d6 dugc hi¢u chinh so
véi tram thuy van Ganh Hao.

3. Két qua

3.1. Kich ban BDKH cho tinh Vinh Long

Kich ban lugng mua duogc trinh bay trong
Bang 1. Két qua cho thay, luong mua trung binh

nhiéu nam tai Vinh Long c¢6 xu huéng ting dan
qua cdc nim va cac kich ban. Dén nim 2020,
lwong mua nam ¢ Vinh Long tang so voi thoi ky
nén (1980 - 1999) 1a 1,19 % va 1,41% tuong ting
theo kich ban B1 va AIFL Dén nim 2030, cac
mirc ting tuong ung 1a 1,44% va 2,35%. Dén
nam 2050, lugng mua trung binh nam co thé
tang 4,33% theo kich ban A1FI; Luong mua co6
xu thé ting vao mua mua (+7,14%, A1FI) va
giam vao mua kho (-9,54%, A1FI) (Bang 2).

Bdng 1. Kich ban bién doi heong mua & Vinh Long

2020 2030 2050
Kichbin Luongmua %thay Lugngmwa %thay Luongmua % thay
(mm) i) (mm)  déi () (mm) déi (%)
B1 1491,26 1,19 1497,11 1,44 1508,81 2,49
B2 1491,80 1,33 1501,90 2,02 1516,79 3,03
A1FI 1492,86 1,41 1506,68 2,35 1535,93 4,33

(*): So voi thoi ky nén 1980 — 1999

Bdng 2. Thay doi (%) ciia heong muea theo miia so véi thoi ki nén (1980-1999)

2020 2030 2050
Thang
Bl B2  AIFI Bl B2  AIFI Bl B2 ATFI
V-X 2,14 2,20 2,32 2,80 333 387 4,11 5,00 7,14
XI-1V -2,86 -2,94  -3,10  -3,74 445 -5]17 -5,49 -6,68  -9,54

Bang 3 trinh bay cac kich ban thay d6i nhiét
do tai tinh Vinh Long dén nam 2050. Giai doan
2020 - 2030, mic ting nhiét d6 kha dong déu
gitra cac kich ban BBKH (0,3 - 0,46°C nam 2020

va 0,47 - 0,77 °C ndm 2030). Tuy nhién, dén nim
2050, nhi¢t do theo kich ban A1FI tang nhanh
chong (1,42°C so v6i thoi ky nén).

Bdng 3. Kich ban thay doi nhiét g (°C) tai tinh Vinh Long

. . 2020 2030 2050
Kich ban . .. . . . 2.
Nhiét d6 Thay d6i Nhiét do Thay d6i Nhiét do Thay d6i
B1 27,63 0,39 27,76 0,47 28,02 0,81
B2 27,64 0,44 27,87 0,66 28,20 0,99
AIFI 27,67 0,46 27,98 0,77 28,62 1,42

Mirc d9 thay ddi nhiét do cua cac thang trong
nam so vai thoi ky nén duoc thé hién & bang 4.
Tuong ty xu thé nhiét do trung binh nam, nhiét
dd céc thang trong nam gia tang theo thoi gian va

cac kich ban KNK: cao nhat tir 12 - 2, thap nhat
tir 6 - 8. Dén nam 2050, nhiét d6 cac thang tang
khoang 0,5 - 0,98°C, 0,61 - 1,19°C va 0,87 -1,7°C
twong tng voi kich ban B1, B2 va A1FL

Bang 4. Thay doi nhiét @ (°C) so véi thoi ky nén (1980 - 1999) tai tinh Vinh Long

2020 2030 2050
Thang
Bl B2  AIFI Bl B2  AIFI Bl B2 AlTFI
12-02 0,51 0,52 0,55 0,67 0,79 0,92 0,98 1,19 1,70
03-05 0,49 051 0,54 0,65 0,77 0,89 0,95 1,15 1,65
06-08 0,26 0,27 0,28 0,34 0,41 047 0,50 0,61 0,87
09-11 041 042 044 0,53 0,63 0,74 0,78 0,95 1,36
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Muc nudc bién dang tai khu vuc ctira song
tang theo thoi gian cling nhu theo cac kich ban
BDKH (B1, B2 va AIFI). Nam 2020, két qua
giita cac kich ban kha twong ddng (ting 9 cm so
v6i thoi ky nén). Cang vé sau, muc nudc bién &
kich ban A1FI cang ting nhanh. Bén nam 2050,
muc nude bién dang 25, 26 va 29 cm tuong g
voi kich ban B1, B2 va A1FI (Bang 5).

Badng 5. Muc nueée bién dang (cm) tiv

SIMCLIM
Kich ban 2020 2030 2050
B1 9 13 25
B2 9 14 26
AIlFI 9 14 29

3.2. Anh hwéng ciia bién doi khi hiu dén
xdm nhdp mdn

3.2.1. Hiéu chinh va kiém dinh mé hinh Mike
NAM

Céc thong s6 hiéu chinh mé hinh NAM cho
khu vyc ha luu séng Mekong bao gdm Umax,
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Lmax, CQOF, CKIF, CK 1,2, TOF va TIF nham
tim ra bd tham s phuc vu tot nhat viéc mo
phong qua trinh dong chay cia luu vuc nghién
ctru, so dd phan chia cac tiéu luu vuc duoc trinh
bay nhu trong hinh 3.

MO hinh dugc hi€u chinh tir nam 1986 - 1990
va kiém dinh 1a 01 - 12/2010 tai tram Tan Chau
va Chau Ddc, d6 thi kiém dinh luu lugng theo
thang giita két qua tinh toan va thyuc do tai tram
Tan Chau va Chau Ddc dugc trinh bay nhu Hinh
4. Két qua tinh toan cho thdy dong chay mua
hién trang tang dan theo miia mua (cao nhét vao
thang 10, sau d6 giam dan). Trong giai doan
2020 - 2030, su thay doi lugng mua theo céc
kich ban BPKH dén dén su thay ddi dong chay:
tang nhe trong mua kho, gia tang dong chay &
dau mua mua, suy giam & cac thang 6 - 8, sau d6
tiép tuc gia ting dén hét mia mua. B thong s6
mo hinh NAM dung dé mé phong duoc trinh bay
nhu bang 6.

Bang 6. Cdc théng s6 mé hinh NAM

Dién
TLV UM Umax Lmax CQOF CKIF CKI2 TOF TIF TG CKBF
(km?)
I 23420 18,6 146 0,157 3258 47,7 0312 0,557 012 2685
2 16080 194 162 0,127 3024 543 0281 0,623 025 2490
30 1241 187 138 0,139 2805 46,7 0347 0,549 0,18 1865
4 2432 214 125 0235 2784 562 0295 0482 016 1573

Ff’ = LY
5 R=0E "y

(b)

Hinh 3. Do thi kiém dinh lru luong theo thang gitta két qua tinh toan va thuc do tai tram
Tdn Chdu (a) va Chdu Poc (b)
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3.2.2. Hiéu chinh va kiém dinh mé hinh thuy
lyc (MIKE 11)

Qué trinh thiét 1ap va hiéu chinh mé hinh dwa
ra bo thong s6 thuy luc téi uu nhu sau: hé s6
nham Manning tir 30 - 45 ms'3/s; diéu kién ban
dau cta myc nude 12 0,5 m; diéu kién luu lugng
1a 10 m%/s. Muc nudéc tinh toan co pha bién doi

(2)

Kiém dinh myc nudc tram My Thuén

Thycdo == Tinh toan

Muc nuée (m)

-0.5

(c)

Kiém dinh muc nuéc tram Can Tho
Thucdo

Tinh toan

Muc nude (m)
o
O

Il
=)

&
&

-10

gﬁn voi thue té. Theo do, s6 liéu tinh toan muc
nude cd d6 chinh xac kha cao (theo két qua so
sanh tor ngay 7 - 13/4/2009): NSE = 0,82,
R?= 0,887 tai My Thuéan; NSE = 0,84, R>= 0,928
tai My Hoa; NSE = 0,82, R?= 0,88 tai Nam Can
— Ca Mau; NSE = 0,92, R = 0,96 tai tram Bén
Luec.

(b) Kiém dinh muc nude tram Dai Ngai
Thycdo === Tinh toan
2.0
15
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E
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2
=
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-15
(d) Kiém dinh myc nudc tram Phude Long
—— Thye do Tinh todn
0.30
028
0.26
~ 024
)
o 022
2
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S
<018

0.16
0.14
0.12
0.10

Hinh 4. Két qua kiém dinh mwc nuwée thang 3/2014: (a) tram My Thudn; (b) tram Pai Nedi; (c)
tram Can Tho, (d) tram Phudc Long

Két qua kiém dinh thuy luc tai tram My
Thuén, Pai Ngii, Can Tho cho két qua kha tét,
tuong Gng: R? = 0,94, NSE = 0,91; R? = 0,95,
NSE=0,91; R*= 0,96, NSE = 0,93. Tram Phudc
Long nam trong khu vuc c¢6 hé théng thay loi
day dic bao gdm cac hé thong kénh dao va cac
cong trinh thay, vi vay, viéc kiém dinh gip kha
nhiéu khé khan. Két qua kiém dinh myuc nude
tram Phudc Long co thé chép nhan duoc voi
R?>=0,74 va NSE = 0,81 (Hinh 4).

3.2.3. Kiém dinh man

Trén co so két qua tinh toan thuy lyc, nghién
ctru tién hanh moé phong hién trang cac song
chinh tai tinh Vinh Long. Két qua md phong
dugc so sanh véi sd liéu man thuc do tai tram
thuy van Ganh Hao va Phuéc Long tur 19 -
21/3/2014. Hé s6 khuéch tan dugc hiéu chinh 1a

TAP CHi KHi TUQNG THUY VAN

50. Kiém dinh mé hinh XNM cho két qua kha
hop ly véi tinh hinh XNM tai tinh Vinh Long,
hé sb tuong quan lan luot dat 0,99 va 0,92, do
0, c6 thé ding cac két qua nay phuc vu tinh toan
XNM dudi tac dong cia BDKH (Hinh 5).

3.2.4. Nguy co xam nhdp man cdc song chinh
tinh Vinh Long trong béi canh bién doi khi hdu

Két qua mo phong hién trang cho thiy do
min cao nhat tinh Vinh Long khoang 5% (trén
song C6 Chién). Xu huéng d6 man trén séng
Tién cao hon séng Hau. Ranh man 1%. phu kin
gan nhu toan bo huyén Viing Liém va mot phan
nho huyén Mang Thit. Ranh man 0,5%o trén song
C6 Chién 1én téi xa My Phuéc (huyén Mang
Thit). Ranh mén 0,5 %o trén song Hau ghi nhan
tai ranh gidi Vinh Long - Tra Vinh (Hinh 6).
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Hinh 6. Mo phong hién trang XNM tinh Vinh Long

Hinh 7 thé hién dién bién XNM tinh Vinh

Long theo kich ban B2. Nhin chung, XNM tinh
Vinh Long c6 xu hudng gia tang theo thoi gian
va cac kich ban BbKH.

Néam 2020, theo kich ban B2, trén song Hau,
ranh man 0,5%o an sau vao khoang 2 km so véi
hién trang, bat dau anh huong cu lao Luc Si
Thanh. Trén séng C6 Chién, trong khi ranh min
0,5%o khong co nhiéu bién ddi, cac ranh man con
lai xam nhap thém khoang lkm so véi hién
trang; ranh mdn 2%o c6 kha ndng vugt qua cu lao
x4 Quoi Thién. Két qua mo phong ddi véi kich
ban B2 khong khéc biét dang ké so véi B1. Dang
chu y, ranh méan 1%o 1én téi ranh gidi Vinh Long

- Tra Vinh (trén song Hau), dong thoi ghi nhan
ranh man 6%o trén song C6 Chién. Theo kich ban
AI1FI, d6 man trén song C6 Chién co thé xap xi
8%o, ranh man 0,5%o trén song Hau tién thém
khoang 5 km so v6i hién trang, cadc ranh man
khac 14n sau vao dat lién thém khoang 2 km.
Két qua md phong XNM niam 2030 theo kich
ban B2 twong ddi twong dong v6i ndm 2020 theo
kich ban A1FI; theo d6, dd min cao nhit co nguy
co 1én dén 8%o (trén song Co Chién). Theo kich
ban B2, ranh mdn 2%o 1én t61 ranh gioi Vinh
Long - Tra Vinh trén song Hau. Ranh man 8%o
trén song C6 Chién ciing nhu cac ranh man khac
& khu vuc ndi ddng c6 kha ning tién sau thém

TAP CHI KHi TUQONG THUY VAN
S6 thang 02 - 2017



BAI BAO KHOA HQC

khoang 1km so v&i kich ban B1. Péi véi kich
ban AITFI, trén song Hau, ranh man 0,5%o, 1%o
va 2 %o lan luot 18n t6i thi trdn Tra On, x Thién
My va vuot qua ranh gigi Vinh Long - Tra Vinh
khoang 2 km (thudc xa Tich Thién). Trén song
Cb Chién, ranh min 8%o c6 kha nang anh huong

cac xa Trung Nghia, Trung Ngai, Trung Thanh
Dong va xa Thanh Binh (huyén Viing Liém).
Ranh min 5%o, 1%o va 0,5%o lan luot vuot qua
cu lao xa Quai Thién, xa My An (huyén Mang
Thit) va x3 Pong Phu, Binh Hoa Phuéc (huyén
Long Hb).

4. Két luan va kién nghi

Nghién ctru nham muyc dich danh gia nguy co
XNM tinh Vinh Long trong bdi canh BDKH dén
nam 2030 véi kich ban B2 va A1FI. Két qua cho
thdy, ¢6 mén trén song Tién cao hon song Hau,
d6 man cao nhat tinh Vinh Long khoang 5%
(trén séng C6 Chién) vao nam 2014. Giai doan
2020 - 2030, nhin chung, XNM c6 xu hudng gia
tang theo thoi gian va cac kich ban BDKH, c¢6

(b)
Hinh 7. Nguy co XNM tinh Vinh Long theo kich ban B2: (a) 2020; (b) 2030

kha niang 1én dén 8%o. Trong d6, huyén Viing
Liém va Mang Thit chiu &nh hudng boi cac ranh
min cao nhat trén toan tinh. Trong bdi canh
XNM ngay cang tang cuong, nhirng nghién cuu
danh gia tinh dé bi ton thwong do XNM nén tiép
tuc dugc thuc hién tao co s¢ hoach dinh cac giai
phap, dam bao cac hoat dong sinh hoat va san
xut tai dia phuong
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SALTWATER INTRUSION RISK IN MAIN RIVERS OF VINH LONG
PROVINCE IN THE CONTEXT OF CLIMATE CHANGE

AND SEA LEVEL RISE
Le Thi Phung !, Nguyen Ky Phung 2, Bui Chi Nam3, Tran Xuan Hoang 4, Le Ngoc Tuan 5
! University of Resources and Environment Ho chi Minh
2 Department of Science and Technology Ho Chi Minh city
3 Sub-Institute of HydroMeteorology and Climate change
4 Institute of Hydrology Meteorology Oceanology and Environment
3 University of Science — Vietnam National University Ho Chi Minh City

Abstract: The study aimed to assess the risk of salt water intrusion in VinhLong province in the
context of climate change via following scenarios: 2014, 2020, 2030 with average (B2) and high
(A1FI) level of greenhouse gas emission. By modeling (NAM, MIKE 11), combined with GIS, results
showed that the highest salinity in 2014 was about 5%o (in Co Chien River) and salinity in Tien
River was higher than that in Hau River. Saltwater intrusion in Vinh Long province tends to increase
with time and climate change scenarios. The highest salinity in 2030 would be up to 8%o (in Co
Chien River), affecting some communes of Vung Liem and Mang Thit district. This work provides an
important basis for planning suitable solutions for saltwater intrusion adaptation, contributing to
sustainable develoment goals of the local.

Keywords: Climate change, saltwater intrusion, sea level rise.
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