Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Ty nhién, Cong nghé va Méi trieong: 25 (2013): 68-75

Tap chi Khoa hoc - Pai hoc Can Tha

website: sj.ctu.edu.vn

UNG DUNG MO HINH TOAN THUY LUC MQT CHIEU DPANH GIA VA DU BAO
TINH HINH XAM NHAP MAN TREN HE THONG SONG CHINH
TREN PIA BAN TINH TRA VINH

Lam M§ Phungl, Vian Pham Dang Tri' va Trin Quéc Pat?

'Khoa Méi triong va Tai nguyén Thién nhién, Truong Dai hoc Can Tho
? Khoa Céng nghé, Truong Pai hoc Can Tho

Théng tin chung:
Ngay nhan: 26/10/2012
Ngay chap nhan: 25/03/2013

Title:

Application of one-dimensional
hydrodynamic model to assess
the historical saline intrusion
dynamics and to predict the
future dynamics in the main
river network in the Tra Vinh
province

Tir khoa:

Dong thai xam nhdp man, muc
niede bién déng, suy gidam lueu
lweong thieong nguon, mé hinh
toan thuy luc

Keywords:

Salinity intrusion dynamics,
sea level rise, upstream flow
decline, hydrodynamic model

ABSTRACT

Salinity intrusion is one of the major problems currently faced in the
Vietnamese Mekong Delta (VMD). The sluices, built to prevent salinity
intrusion to protect rice cultivation, were converted to sea-water intakes for
aquaculture production leading to heavy salinity intrusion in different areas
in Tra Vinh. This study was done to assess historical salinity intrusion
dynamics within the main river system in Tra Vinh and to predict future
changes due to projected sea level rise (SLR) and declined upstream flows.
A hydrodynamic model (MIKE-11) constructed by using available
topographical data in 2005 when a baseline scenario was developed to
compare with any changes in salinity intrusion in the year 2020 and 2030.
The simulated results of the study showed that with the impacts of SLR,
saline intrusion could be found futher inland; however, if the sluices were
operated as designed, sline intrusion could be alleviated.

TOM TAT

Xdm nhap man la mot trong nhiing van dé lon ma nguoi dan & dong bang
song Cuu Long dang phai doi mat. O Tra Vinh, véi viéc t phdt mé réng
nuoi trong thuy san (NTTS), hé thong cac cong trinh thuy loi (CTTL) (dugc
thiét ké ban dau nham han ché XNM) da dwoc vin hanh theo hwong ldy
neée man dé NTTS lam cho mdn xdam nhép sdu vao néi dong. Trong nghién
cteu nay, mé hinh thity dong hec hoc mot chiéu (MIKE-11) dwoc dp dung dé
ddanh gid tinh hinh XNM trén hé thong song chinh thugc tinh Tra Vinh va di
bdo s XNM do nide bién ding (NBD) va suy giam luu heong nieée thiwong
nguon trong twong lai. Mé hinh dwoc xdy dung dwa trén co s¢ dir liéu nam
2005; day la kich ban goc dé danh gid tinh chinh xdc ciia mé hinh dwoc dp
dung va so sanh voi cac kich ban du bao XNM vao cdac nam 2020 va 2030.
Két qua mé phong cho thdy trong diéu kién NBD, mdn sé xdam nhdp sdu vdo
trong cdc hé thong séng / kénh; mdc dit vy, néu cdac cong dwoce van hanh
theo thiét ké ban dau thi XNM c6 thé dwoc han ché.

1 GIOI THIEU

Tra Vinh la mét tinh ven bién dong bing
song Ctru Long (PBSCL), nadm gilta song Hau

va song CH Chién, tiép giap voi bién Pong véi
chiéu dai duong bo bién 1a 65 km (Hinh 1).
Trong nhiing nam gan day, viéc chuyén doi co
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céu san xuit & ving ven bién (tir trong lGa sang
nuoi tom) mdt cach tu phat da lam cho tinh
trang xAm nhap min & nhirg ving ven bién trd
nén phic tap va nghiém trong hon (L& Sam,
2007). Bén canh d6, Tra Vinh c6 hé théng song
/ kénh chang chit - ddy ciing 1a mot trong nhing
ly do lam gia tdng qua trinh xam nhap man vao
sau trong ndi dong. Nhitng nim gan day, voi ké
hoach ting cudng st dung ngudn nudc cho san
xuit nong nghiép ciing nhu cho cac hoat dong
lién quan dén thuy dién va cac hoat dong kinh
té khac ¢ cac nude thuong ngudn song Mekong
(Chu Thai Hoanh et al., 2003), lam cho tinh
hinh xam nhap man & cac tinh ven bién PBSCL

n6i chung va & Tra Vinh ndi riéng ngay cang
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nghiém trong va phtc tap hon. Mot trong
nhung van dé can quan tim trong viéc dua ra
giai phap thich tng v6i bién dbi khi hau
(BDKH) ¢ Tra Vinh la viéc xac dinh dong thai
x4m nhdp min trén hé thong song / kénh trén
dia ban tinh trong diéu kién nudc bién dang két
hop véi luu lwong thuong ngudn séng Mekong
suy giam trong mua kho (Nguyén Hiéu Trung,
2011). Do vay, trong nghién cttu nady, mo hinh
toan thuy lwc mot chidu (MIKE-11) duoc sir
dung dé moé phong sy x4m nhdp mén & tinh Tra
Vinh va dy bao sy xdm nhap man cho tuong lai
theo céac kich ban (KB) nudc bién dang va luu
lwong thugng ngudn giam.
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Hinh 1: So 46 mang lwéi séng (A) va hé thong cac cong trinh thity lgi trong viing nghién ciru (B)

2 PHUONG PHAP
2.1 Co s6'ly thuyét md hinh MIKE 11

MIKE-11 1a phin mém dugc phat trién boi
Vién Nghién ctru Thuy luc Ban Mach (DHI),
cung cép cac cong cu dong luyc hoc mot chiéu
nham phan tich dong thai dong chay trén mot
hé thng song va kénh rach tir don gian dén
phirc tap. 5 mo-dun chinh cta phan mém bao
gém (DHIL, 2007): (i) mo-dun thay dong luc
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Phuong trinh lién tuc:
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hoc; (ii) mo-dun tmyén tai khuéch tan; (iii) mo-
dun du bao Ii; (iv) mo-dun van chuyén bun cat;
va, (v) mo-dun chit luong nude. Hé phuong
trinh co ban trong mo-dun thuy dong luc hoc
(HD) 14 hé phuong trinh Saint-Venant bao gdm
hai phuong trinh: Phuong trinh lién tuc (cong
thirc 1) va phuong trinh dong luong (cong thirc
2). Ngoai ra, khi tinh toan truyén tai khuéch tan
va lan truyén chat, phwong trinh khuéch tan
(cong thie 3) cling dugc st dung.

(cong thuc 1)
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Phuong trinh dong luong:
ot ox
o o0AC 8QC
Phuong trinh khuéch tan: —_
Ot ox

Trong dé: Q: luu luong (m’/s); A: dién tich
mit cit ngang (m?); x: khoang cach doc dong
chay (m); t: thoi gian (s); R: ban kinh thuy luc
(m); h: myuc nudc so véi do cao chuin (m); g:
gia toc trong truong (m?/s); C: nong do chat hoa
tan (g/1); K: hé sb tu phén huy tuyén tinh; D: hé
s6 khuéch tan (m?/s); va, C,: nong d6 dong gia

Hinh 2: Phwong phap 6 diém caa
Abbott-Ionescu (Nguon: Abbott-
Tonescu, 1967)

2.2 Thanh 13p mé hinh

Trong nghién ciu nay, mé-dun thuy luc
(HD) va truyén tai khuéch tan duoc dung dé mé
phong xam nhdp man cho hé thong soéng chinh
trén dia ban tinh Tra Vinh. Céc s6 liu dau vao
dé tinh toan mo hinh thuy luc (HD):

— S6 liéu theo khong gian: H¢ thong
song/kénh, mat cat ngang va h¢ thong cong
trinh ngan man vao nam 2005.

— S liéu theo thoi gian: Chudi gia tri muc
nudc va luu lugng theo thoi gian (tor ngay
01/01/2005 dén ngay 01/04/2005)

Diéu kién ban dau va diéu kién bién cua
md hinh:

— Diéu kién ban dau (tai thoi diém t = 0):
Gia tri ban dajlu (tham khél~0 dua vao cac mo hinh
toan dong bang da c6 san nhu ISIS va Mike)
cua chuoi so li€u myc nude va luu lugng.

— Piéu kién bién trong mo hinh bao gom 2
bién luu lwong va 6 bién myuc nudc ¢ bi€n Pong
(Hinh 1).

— MO hinh bao gdm hé théng cong trinh

0
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(cong thuc 2)
8x C24R AR
oC

ox
nhap (g/1).

Phuong phap duoc str dung trong MIKE-11
dé giai quyét cac phuong trinh 1a phuong phap
6 diém cua Abbott-Ionescu (Abbott-Ionescu,
1967); thong qua phuong phap 6 diém cua
Abbott-lonescu, myc nudc va luu lugng dugce
tinh toan trén mang ludi xen ké nhau (Hinh 2).

AD—) —AKC+C,q  (cong thirc 3)

Burdre thér gian

! 1 Diém s
(1b)
cbng ngin min trén cac song / kénh ndi véi
song Hau va song Co Chién dugc dua vao st
dung vao nam 2005 (Hinh 1).
— Budc thoi gian tinh toan trong mo hinh la
1 gio.
2.3 Hiéu chinh va kiém dinh mé hinh

Mo hinh dugc hiéu chinh qua 2 budc (voi bd
s6 lidu bao gdm: bo s6 lidu thuy luc va man tir
ngay 01/01/2005 dén ngay 01/04/2005 tai 3
tram Tra Vinh, Hung My va Tra Kha (Hinh 1)
bang cach thu dan céac thong sb trong mo hinh
(h¢ s6 nhdm Manning’s n trong mo-dun thiy
luc va hé s6 khuéch tan trong mo-dun truyén tai
khuéch tan) cho dén khi két qua mo hinh phu
hop voi két qua thyuc do. Viée thir dan cac thong
sO trong mo hinh dya vao bd thong so da duoc
hiéu chinh cho PBSCL: hé s nham nam trong
khoang 0,025 — 0,045; hé sé khuéch tan nim
trong khoang 100 — 1.000 m%s d6i v&i song
chinh va 10 — 100 m?/s dbi v6i cac nhanh song
khac. Sau d6, mé hinh dugc kiém dinh bang bo
s6 lidu nam 2011.
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2.4 Xay dung cac kich ban du bao xam
nhip min

Viéc xay dung cac KB cho m6 hinh dua trén
KB BDPKH va muc nudc bién dang. KB dugc
khuyén nghi sir dung trong thoi diém hién nay
la KB B2, ing vdi mirc phat thai trung binh (B
Tai nguyén va Moi truong, 2009; IPPC, 2007).
Theo Chu Thai Hoanh et al. (2003), tng voi
KB B2 luu lugng mua kiét trén song Mekong
c6 thé giam tir 15% - 33% trong giai doan 2010
- 2039 (so véi giai doan 1962 - 1990) tuy murc
do thay ddi nhu cau nudc cho cac hoat dong cua
cac nude & thuong ngudn song Mekong.

Bang 1: Cac kich ban m6 phéng

Phin A:

Khoa hoc Tu nhién, Cong nghé va Méi truong: 25 (2013): 68-75

Trong nghién clru nay, xam nhdp min nim
2005 dugc chon lam KB gdc, md phong xam
nhap min dé so sanh véi cac KB da xdy dung
dya trén diéu kién nudc bién dang va luu lugng
nuéce thuong ngudn giam. Vi nim 2005 1a nim
c6 sb lidu day du, cac cong chinh trong khu vuc
nghién cttu d3 dugc hoan chinh va hoat dong
theo nhu cau san xuit cho khu vuc. Cac KB
(dwa trén sy suy giam luu lugng thuong ngudn
va myc nudc bién dang) (Bang 1) dugc xay
dung nhdm dy do4n tinh hinh xam nhdp man
trong tuong lai & khu vuc nghién ctru.

Kich ban Muc nuwée bién ding (cm) Ti 1¢ lvu lwong giam so véi kich ban gbc (m’/s)
Kich ban géc Ha005 Q2005
1: Hagos + 12 Q2005 - (Qa00s * 15%) ,
2 H2005 +12 Q2005 _ (Q2005 * 20%) + thay doi cach Véln hanh céng
3: Hagos + 17 Q2005 - (Qa00s * 15%) .
4 H2005 +17 Q2005 _ (Q2005 * 30%) + thay ddi cach Véln hanh céng

Y ndm 2020; ™" nam 2030

3 KET QUA VA THAO LUAN
3.1 Két qua tinh toan thiy lwc

Hiéu chinh mo hinh thiy luc thong qua viéc
thay dbi hé sb nham Manning’s n. Theo Jovanic
et al. (2006), hé sd nham thuy lyc cho song /
kénh ty nhién, trén nén phi sa & dong bang
nam trong khoang 0,025 — 0,045; trong do,

nhiing doan kénh ngin va thing s& c6 hé sb
nham thdp. Qua qui trinh hiéu chinh, hé¢ s6
nham Manning’s # nam trong khoang 0,020 —
0,045; tuy vao diéu kién dia mao dong song.
Bén canh do, két qua mé hinh phu hop véi thuc
do v& gia tri va cing pha dao dong. Két qua
hi€u chinh tai 2 tram do (Tra Vinh va Tra Kha)
duoc thé hién qua Hinh 3a va 3b.
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Hinh 3: Muc nuwéc mo phéng hiéu chinh so voi thue do tai cac tram Tra Vinh (a) va Tra Kha (b) (tir ngay
01/03/2005 den ngay 01/04/2005)
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Kiém dinh b) thong s6 thuy luc da dwoc
hi€u chinh & trén bang bd so li¢u nam 2011. Két

Phin A:

Khoa hoc Tu nhién, Cong nghé va Méi truong: 25 (2013): 68-75

qua kiém dinh rp@ hinh tai tram Tra Vinh va
Tra Kha dugc thé hién qua Hinh 4a va 4b.
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Hinh 4: Muc nuéc mé phéng va thue do tai tram Tra Vinh (a) va tram Tra Kha (b) (tir ngay 01/03/2005

dén ngay 01/04/2005)

Qua két qua hiéu chinh (Hinh 3) va kiém
dinh (Hinh 4) cho thay, két qua muc nuéc mod
phong gan véi gia tri thuc do ca vé gia tri
tuyét d6i va pha dao dong (véi R’ > 0,95 va
E > 0,93). Nhu vdy, mo hinh d3 dugc hiéu
chinh va kiém dinh c6 thé duoc sir dung dé tiép
tuc md phong xam nhap min cho hé thong song
khu vuc nghién ctru trong diéu kién gia dinh vé
su thay ddi cta diéu kién bién trong twong lai.

3.2 Két qua tinh toan xAm nhip min

Mo hinh xam nhdp min dugc hiéu chinh
thong qua viéc thay doi hé sé khuéch tan (D).
Qua trinh hi€u chinh md hinh xam nhap man
phtie tap hon so voi mo hinh thiy lyc do mén bi
anh huong boi nhiéu yéu t6 nhu gié mua, nhu
cau st dung nudc trong khu vuc, cach van hanh
cac cong trinh cong ngin min,... Tuy nhién,
nghién ctru nay chi xét dén yéu té thuy tridu,
lru lwong nude thuong ngudn va cach van hanh
cac cong trinh cong ngin min tai ving nghién
ctru. Két qué hiéu chinh cho théy, hé s6 khuéch

tan trong khoang tir 200 m*/s — 500 m*/s ddi véi
song chinh, cac nhanh song khac khoang tur
50 m%s — 100 m?*s. Hinh 5 thé hién két qua
hi€u chinh man giita gia tri m6 phdéng va thuc
do vao nam 2005 tai tram Tra Vinh (Hinh 5a)
va Tra Kha (Hinh 5b). Do han ché vé mit s6
li¢u, nghién ctru nay khong thé thuc hién viée
kiém dinh mé hinh xam nhap man. Tuy nhién,
v6i hé sb khuéch tan da hiéu chinh trong mo
hinh d3 cho két qua min phu hop véi thuc do.
Theo Schnoor (1996), hé s khuéch tan theo
chiéu doc cua dong chay tir ctra song nam trong
khoang 100 m*/s — 1000 m?/s, hé s6 khuéch tan
doc theo chiéu doc dong song nim trong
khoang tir 10 m*/s — 100 m*/s. Nhu vay, khoang
hé sb khuéch tan st dung hiéu chinh cho mo
hinh min nim 2005 nam trong khoang pht hop
v6i cac nghién ctru trude ddy. Tir do, co thé sir
dung mé hinh tinh toan man nam 2005 dé du
bao man cho tuong lai theo cac KB xay dung.
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Hinh 5: D6 man mé phéng va thuc do tai tram Tra Vinh (5a) va Tra Kha (5b) (tir ngay 01/03/2005 dén
ngay 01/04/2005)
4 KET QUA DU BAO XAM NHAP MAN cong trinh cong trong du an Nam Mang Thit
CHO TUONG LAI THEO CAC KICH (Bang 2).
BAN DA XAY DUNG Bang 2: Md hinh vin hanh céng trong Dy #n
Duya trén cic KB da xay dung, danh gia két Nam Mang Thit
qué du bao theo cic KB. So sanh ket qua du Phuong thirc van Mua kho
hanh

bao tir KB 1, 2, 3 va 4 voi KB gbc de déanh gia
tinh trang xAm nhdp min va cic yéu té anh
hudng, 1am gia tang tinh trang xam nhdp man
trong khu vuc nghién ctru. Tit ca cac cong
trong md hinh (Hinh 1) déu c6 cira chdt phia
ngoai song va phia ndi dong. Trong KB 1 va 3,
mot s6 cong nhu Thau Rau, Vinh Kim, Cha Va
van hanh cho nudc ra vao thuong xuyén vao
mua khé. Trong KB 2 va 4, ngoai yéu t6 muc
nudc bién dang va lwu lwong nuéc thugng
ngudn giam con két hop cach van hanh cac

M¢ (ctra chdt phia Theo chu ky 1-2 tudn/lan
ndi dong)

Dong (ctra chdt ca Hau hét thoi gian trong
phia song va ndi mua, han ché xam nhép
ddng) min

(Nguoén:Bé Néng Nghiép va PTNT, 2004)

Két qua xam nhap min ¢ KB gdc vao nim
2005 dugc thé hién ¢ Hinh 6a. Két qua du bao
xam nhap man cho tuong lai theo cac KB dugc
thé hién qua Hinh 6b — dudong ding min 4 g/l
theo cac KB.

Hinh 6: Phin b6 xam
nhip man kich ban
gbc (a) va dwong ding
tri man (4g/1) cac kich
bén (b)
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Mic du, vao nam 2005, trong khu vuc
nghién ctu, dg an Nam Mang Thit ngan man
xdm nhdp tir bién Pong va tiéu nudc cho
khoang 176.662 ha dat trong khu vyc tinh Tra
Vinh da duoc trién khai (B6 Nong nghiép va
PTNN, 2004), xAm nhap min van xdm nhap sau
vao trong ndi dong. D6i véi 2 huyén Tra Cu,
Cau Ngang min di xam nhap toan bo hé thong
song, 293 km? dién tich dat huyén Chau Thanh
va 67 km® huyén Tiéu Cén véi d6 man 4 g/1. Bo
min cao nhit 1én tGi 26 g/l. Man xam nhap sau
vao trong ndi dong 1a do mot sd cong dau mbi
trong khu vyc nhu Thau Rau, Vinh Kim, Cha
Va van hanh cho nudc ra vao thuong xuyén,
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phuc vu nhu cau nudi thily san da lam mét chirc
ning ngin man, tiéu nudc cho ndi déng. Bén
canh do, KB 2 va 4 duogc thay ddi cach véan
hanh cdng theo dung thiét ké ban dau (Bang 1)
da han ché duoc man xam nhap vao trong noi
dong (Hinh 6b). Ngoai ra, két qua tinh toan vé
chiéu dai xam nhdp min trén song Hau va C6
Chién (Hinh 7) cho thay, vo1 viée thuc hién van
hanh cong theo dung thiét ké da han ché x4m
nhap man vao ndi dong nhung trong tuong lai
v6i muc nuée bién dang 17 cm va luu lugng
thuong ngudn vao mua kiét giam 30%, xam
nhdp man trén song chinh s¢ vao sau hon 17 km
so voi KB gbc.

100 = = x FPIRT
B B S6ng Hau m S6ng Co6 Chién
= E
. P R g% 48 51,7 53 >/ 55 52 53

Hinh 7: Chiéu dai xAm nhap o 50 | 43
maén trén song Hau va Co =
Chién theo cac kich ban £ E

¥ 9

0 .
KB géc KB 1 KB 2 KB 3 KB 4

5 KET LUAN

Qua nghién ctru nay cho thiy, mé hinh mo
phong x4m nhap man nim 2005 trén hé thong
song chinh trén dia ban tinh Tra Vinh da dugc
xay dung va mé hinh nay cling da dugc ap dung
dé du bao cho tuwong lai theo cac kich ban nuéc
bién dang va luu lugng thuong ngudn giam. Két
quéa theo cac kich ban di xay dyng cho théy,
mian vao mua kho s& xdm nhap vao ndi dong.
Pac biét ¢ kich ban 2 va 4, mac du da thuc hién
cach van hanh cong theo thiét ké ban diu, han
ché min xam nhdp vao ndi dong nhung trén
song chinh min van vao sau trén song chinh 17
km so véi kich ban gbc. Trong nghién ctru nay,
do han ché vé nguon sb liéu, mdé phong xam
nhap min van chwa bao gdm hét cac yéu t6 anh
huong bao gém gid mua, nhu ciu st dung
nude. Vi thé, mo hinh can duoc hidu chinh véi
day du cic yéu t6 anh huong dén xdm nhap
min dé co cai nhin toan dién hon vé dong thai
xam nhap man trong hién tai va tuong lai. Két
quéa dat dugc trong nghién ctru gop phin quan
trong trong viéc quy hoach tai nguyén nudc trén
dia ban tinh Tra Vinh trong diéu kién co su thay
d6i cua diéu kién thiy van trong tuong lai (vi
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du, nugce bién dang va luu lwong thuong ngudn
bien dong).
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