ANH HUONG CUA NUGC BIEN DANG PEN XAM NHAP MAN VAO HE THONG
THUY LOI NOI PONG NAM THAI BINH
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Tém tit:

Duoi tac dong cua nudce bién ding, hé thong thity loi Nam Thdi Binh dwoc danh gid la
mot trong nhiing ving dé bi ton thuong nhat. Trong bai bdo nay, nhém tac gia da su- dung mo
hinh MIKE11 dé mé phong dién bién xam nhdp mén cia hé thong Nam Thai Binh theo cdc kich
ban miede bién déng. Két qua mé phong cho thdy mirc do anh huong ciia xdm nhap man vao hé
thong phu thuoc chu yeu vdo ché dg dong mo cua cac cong lay nuwée dau méi, cdc kich ban mede
bién ddng lam thay doi khéng nhiéu chiéu dai xam nhdp man trén cdc séng nhung dé Ién cia
cdc lwdi man thi tiang lén ddang ké.

Tir khéa: Nam Thdi Binh, xdm nhdp mdn, nwéc bién ding, MIKE11.
1. it vain dé

Heé thdng thuy loi Nam Thai Binh 1a mot trong 22 hé thong thiy loi 16n thuge dong bang
Bic Bo nam phia hitu song Tra Ly, kéo dai tir 20°16°37°° dén 20°31°28”" vi do bic, tur
106°00°11” dén 106°24°49” kinh d6 Pong. Toan bo hé théng duoc bao quanh boi song Tra Ly 67
km (phia béc), song Hong 73 km (phia tiy, nam) va bién Dbong 23 km (phia dong). Song Kién
Giang chay doc khu Nam Thai Binh, chia khu nay thanh hai phan dat tvong ddi déu nhau (xem
hinh 1). Hau hét cac song kénh déu 1a tudi tidu két hop. Bién phap tuoi cua he théng thiy nong
Nam Thai Binh chu yéu 1a ty chay. Nudce tudi duoc lay truc tiép tir cac cong dudi dé. Cac cong
trinh thuy loi chinh trong hé thong bao gdm 23 cbng tudi tiéu chinh dudi dé, 30 dap va cong diéu
tiét trén hé thong kénh noi dong va 8 tram bom tudi tiéu.
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Hinh 1. Ban d6 hién trang hé thong thiy néng Nam Thai Binh



Heé théng thity lgi Nam Thai Binh bi chi phdi dong thoi boi dong chay phia thuong ngudn
va ché d6 nhat tridu cua bién Pong nén ché d6 thuy luc rat phirc tap, dic biét 1a Vé mua kiét.
Bién d6i khi hau — nudc bién dang cung voi sy suy giam dong chay phia thuong ngudn lam cho
tinh hinh x4m nhap man trén hé thong Nam Théi Binh ngay cang cang thang hon, giy rit nhiéu
kho khan cho cong tac thuy loi.

Theo bao cdo ciia Cong ty Khai thac cong trinh thuy lgi Nam Thai Binh, vé mua kiét do
man 1%o thuong xuyén xam nhép vao sau trong ndi dia. Hién nay c6 22 cong léy nudc chinh ven
song (bo ta song Hong va bo hitu song Tra Ly). Tuy nhién, trong do c6 mot s6 cong nho ¢ bo
hiru séng Tra Ly nam trong trong pham vi 12 km ké tir bién bi man de doa va mot sé cong nho
nidm & trién song Hong ¢ b ta trong pham vi 11 km ké tir bién chi c6 thé 1dy nudc mot vai gio
trong ngay va chat luong nudc khéng dam bao.

Duéi tac dong cua nude bién dang, hé théng thuy loi Nam Thai Binh duoc danh gia 1a
mdt trong nhimg ving dé b ton thuong nhat va di duoc mot sb tic gia quan tim nghién ciru. Cac
tac gia ThS. Pham Tat Thing, PGS.TS. Nguyén Thu Hién (Truong Pai hoc Thuy lgi) da danh
gia anh huong cia xAm nhdp min dén dai ven bién dong bang Bic Bo, trong nghién ciru nay
nhom tac gia dd mo phong dién bién xam nhap min cho toan bd cac dong chinh thudc hé théng
song Hé)ng Théi Binh trong d6 c6 séng Hong va séng Tra Ly theo cac kich ban bién d6i khi
hau dén nam 2030. Tlen sT Bui Nam Séch (Vién Quy hoach Thuy loi) d4 tién hanh nghién ctru sy
bién d6i ctia nhu cau tidu va bién phap ti€u cho h¢ thong thuy néng Nam Thai Binh ¢6 xét dén
anh huong cua bién doi khi hau toan cau (Luan 4n tién si, 2010)). Gan day nhét tac gia PGS.TS.
Nguyén Thu Hién (Trudng Dai hoc Thuy loi) di tién hanh danh gia kha nang liy nudc ciia cac
cdng tudi cia hé thdng thury loi Nam Thai Binh dudi anh hudng cua bién doi khi héu, nudce bién
dang, tac gia da sir dung m6 hinh Mikell dé mo phong kha ning 1ay nudc cia cac cong tudi hé
thong thuy loi Nam Thai Binh v6i ndm trung binh nudc va nim it nudc véi diéu kién hién trang
va khi ¢6 xét dén kich ban bién d6i khi hau nam 2050. Tuy nhién, trong nghién ctru da gia thiét
hé thdng 1a khép kin nén dong chay phia trén doan phén luu gitra song Hong va song Tra Ly
cung véi cac ctra ldy nude trén hai song nay vao hé théng Nam Théi Binh déu duoc mic dinh 1a
cac bién dong. Do vay, viéc danh gia xdm nhdp man chua danh gia duoc anh huong cua dong
chay phia thuong nguon, dong thoi moi tuong tac xdm nh@p mén gitta dong chay bén ngoai va
dong chay gitta hé thong cac séng ndi déng ciing chua duoc danh gia. Hon nita, viéc mé phong
xam nhap man ciing chi dugc mo phong trén 2 song chinh (Hong va Tra Ly), cac song ndi dong
chua dugc xem xét.

Trong nghién ctru nay, nhom tac gia sa dung mo hinh MIKE11 dé mo phong dién bién
xam nhap man cho toan b céac song trong hé¢ thong thuy lgi Nam Thai Binh trén co so ké thura
cac nghién clru cia céc tac gid ndi trén dong thoi nghién ctru, danh gid bd sung nhitng han ché
nhu da phan tich.

2. Ung dung mé hinh MIKE 11 mé phéng tinh toin dong chiy ki¢t va xAm nhip miin ving
nghién ciru
2.1. Cac phwong dn tinh todn

Véi muc dich du bao xu thé xam nhap man cho hé théng thuy lgi Nam Thai Binh dudi
anh hudng cua bién doi khi hau — nudc bién dang va ché d§ van hanh cta cac cong trinh dau
moi, chung t61 dé xuat 3 phuong an tinh toan dé mo phong ché do thuy luc va xam nhap man
duoc dua ra nhu sau:



Béang 1. Cac phuong an tinh toan

Hién trang

KB2030

KB2050

PA1

PA2

PA3

Trong do:

Hién trang: Piéu kién dong chay dugc tinh theo tan sut 85%

KB2030: Muc nude bién tang 17cm, bién trén dugc tinh nhu truong hop hién trang.
KB2050: Myc nudc bién ting 30cm, bién trén dugc tinh nhu truong hop hién trang.

2.2. Pham vi nghién cvwru va cdc tai liéu co bdn

2.2.1. Pham vi nghién ciru

Pham vi tinh toan mé phong mé hinh bao gbm 22 nhanh séng va va 26 cong trinh cong,
dap dang va cau trong h¢ thong thuy loi Nam Thai Binh. Cu thé nhu sau:

- Cac nhanh song dugc mo phong, bao gdém: Cac séng chinh (gdm 4 song): Song Hong tir tram
Hung Yén dén cira Ba Lat; song Tra Ly tir doan gia nhép voi sdng Hong dén cira Dinh Cu; song
Pao tir tram Nam Dinh dén diém gia nhap véi song Hong, song Ludc tir tram Triéu Duong dén
diém gia nhap voi song Hong; cac song nhanh trong hé thong thity lgi Nam Thai Binh (gdm 18
song): Kién Giang, Nang, Cuy Lam, Bach, Tam Lac, Vii Pong, Hoang Giang, Duc Duong, Ngii
Thon, Nam Long, Ng6 X4, Thai Hac, Lich Bai, Nguyét Lam, Lam Giang, Coc Giang, Co Réng,

Lan.

- Céc cong trinh duoc mo phong, duoc thdng ké trong bang sau:

Bang 2. Thong sb co ban cta cac cong trinh dugc méd phong trong hé thong

TT | Tén cong trinh C:l“ C‘h‘iéu Sf) TT | Tén cong trinh C:l“ C‘h.iéu Sf)
day | dai cura ] day | dai cura
I | CéngLan2 35 |10 |4 |72 |COne Newet) s lyg |3
Lam
2 | Céng HoangMén |-1.8 |6 2 |13 | CbngTanLap 2 18 3
3 | CéngLan1 35 |10 4 |14 |CbdngCyLam -1 18 3
4 | Céng TrungNha |-0.15|7.2 1 15 | Cong O M& -15 |14 1
5 | Céng Lich Bai -1.62 | 4.4 1 16 | Céng TamLac |-1.5 |18 3
6 | Cong Vii Hoi -1.23 2.8 1 |17 |CéngViibong |-2 14 2
7 | Cong Quang Lich |-12 |4.5 1 |18 | CbngNgi -19 |17 3
8 | Céng Tan P& 15 236 |3 |19 |Cone Ducl 33 120 |3
Duong
9 | Céng Nang -15 |14 2 |20 |CbngNgiThén |-1.5 |8 3
10 | Céng Ngb X4 -1.5 |18 3 |21 | CbngNam Long | -1 26 |1
11 | Céng Thai Hac -1 125 |2




2.2.2. Tai liéu dia hinh

Tai liéu dia hinh thu thap duoc bao gém 322 mat cat do dac cf}a 4 sél}g chinh, 18 song
trong hé thong thuy lgi Nam Thai Binh. Bang thong ké tén song va so mat cat do dac dugc su
dung trong m6 phéng mo hinh nhu sau:

Béng 3. Thong ké tén song va sd mit cat sir dung dé mo phong

SO0 mait | Nam

TT | Tén song S6 mat cit | Nam do dac | TT Tén song okt do dac
1 Bach 11 2004 13 Nguyét Lam | 10 2004
2 Cu Lam 32 2004 14 Thai Hac 5 2004
3 Duc Duong 15 2004 15 Cbc Giang 13 2004
4 Hoang Giang | 13 2004 16 C6 Rong 13 2004
5 Kién Giang | 41 2004 17 Pao 3 1999
6 Lam Giang 10 2004 18 Hong 43 2000
7 Lan 1 6 2004 19 Ludc 2 2006
8 Lan 2 6 2004 20 Ninh Co 2 2000
9 Lich Bai 15 2004 21 Tra Ly 35 2000
10 Nang 6 2004 22 Tam Lac 7 2004
11 Ngob Xa 9 2004 23 Nam Long 4 2004
12 Ngii Thon 11 2004 24 Vi bong 10 2004

2.2.3. Tai liéu bién

a. Bién thuy lyc

Bién trén: S liéu bién thuy luc 1a sb liéu muc nude trong mua can tai cac tram thuy van: Tram
Hung Yén — song Hong; tram Triéu Duong — song Ludc; tram Nam Dinh — song Dao; tram Truc
Phuong — song Ninh Co

Bién dwdi: S6 lidu bién thuy lyc 1a s6 liéu muc nude tridu trong mua can tai cac tram thuy van
vung ctra bién: Tram Pinh Cu — séng Tra Ly; tram Ba Lat — song Hong

Bién cong: Cong Lan 1, 2, Hoang Mon — Hé thdng thay lgi Nam Thai Binh. Tai cac cong Lan 1,
Lan 2 va Hoang Mon trong mua can cac cong déu dong, do d6 khi moé phong chung t61 coi luu
lwong vao céng Q = const = Om’/s.

Bién man: Dy man 16n nhét tai cac bién trén va bién dudi cta so do thuy luc. Tai cac bién trén: Spax
= 0. Tai cac bién dudi: Tai Binh Cu Syax = 22,97%0; tai Ba Lat: Spax = 24,5%0




2.3. Thiét lgp so do hé thong

So d6 hé théng bao gf”)pl sor,d(k) thuy luc ding dé hiéu chinh, kiém dinh mé hinh va so do
thiy luc dung dé md phong dién bién S theo cac phuong &n tinh toan:

_ S50 DO THUY LUC DUNG DE HIEU CHINH, KIEM DINH MO HINH
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Hinh 2. Ban d6 hién trang hé thong thiry néng Nam Thai Binh
2.4. Higu chinh, kiém dinh mé hinh

Céc thong sb thiry lyc duge hiéu chinh véi sb liéu thuc do tir 1/1-31/V/ 2000 va kiém dinh
véi sb lidu thuc do tir 1/1-31/V/ 2002 véi cac vi tri dung dé hiéu chinh, kiém dinh mé hinh 13
tram Quyét Chién va cong Duc Duong. Cac chi tiéu NASH tai cac vi tri kiém tra c6 s lidu do
dac dat trén 0,8, cho phép st dung bd thong s6 duoc xac dinh dé mé phong hé théng theo cac
phuong an tinh toan.

Trong d6 do0 man (%o0) tuong ing v61 mau nhu sau: B 200 < |
1.00 4.00
< 1.00



3. Két qua va thao ludn

Két qua mod phong mé hinh theo cac kich ban BDKH-NBD duoc thé hién & cac hinh tir

hinh 3 d@én hinh 8.
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Hinh 3. Dién bién xam nhap man hién trang

Hinh 4. Dién bién x4m nhap min kich ban

8éng Tra Ly

Hinh 5. Dién bién xAm nhap man kich ban
NBD2050

NBD2030
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Hinh 6. Dién bién x4m nhap man 16n nhat trén
song Kién Giang theo cac kich ban NBD
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Hinh 7. Dién bién xAm nhap min 16n nhat

TINH HINH XAM NHAP MAN TREN SONG HONG
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Hinh 8. Dién bién xam nhdp man 16n nhat trén
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trén song Tra Ly theo cac kich ban NBD song Hong theo cac kich ban NBD

Cac nhan xét:
1) Dién bién xam nhdp man trén cdc song chinh

V6i cac kich ban nude bién dang chiéu dai xAm nhap man trén cac song chinh nhu song
Hong va song Tra 1y ting 1én khong dang ké so voi hién trang. Nhung d6 16n cta ludi mén theo
cac phuong an c6 sy tang 1én dang ké, cu thé nhu sau:

- Trén séng Hong: Do 16n ludi man nim 2030 khong khac nhiéu so véi hién trang, nhung nam
2050 do 16n ludi man tang 1é€n kha 16n véi d§ man tai cung mot vi tri tang Ién trung binh khoang
6%o0.

- Trén song Tra Ly: Do 16n ludi man co sy tang nhe theo cac kich ban nudc bién dang véi do
mdn tai cung mat vi tri tdng 1é€n trung binh khodng 1%o0 & mai kich ban.

- Trén song Kién Giang: Toan bd song bi nhiém min nhung mutc do anh hudng c6 khac nhau
theo cac kich ban.

2) Anh huong cua xdm nhdp mdan dén cdc cong lay nwoc dau moi

Dién bién xam nhap man cho thay rat nhiéu cong lay nudc dau mai trén song Hong va
Tra Ly bi nhi€ém man.

- Trén séng Hong: Phuong 4n hién trang cho thidy do man 16n hon 4%o di 1én t6i cac cong l1a
Tan Lap, Nguyét Lam, Lich Bai; d6 man 16n hon 1%o da 1én t6i cong dau mdi trén song 223.
Phuong 4n nuéc bién dang 2030 d6 man 16n hon 1%o0 s& vuot qua cira song Ninh Co va téi nim
2050 thi @6 man 16n hon 4%o sé tién sat cira song Ninh Co.

- Trén song Tra Ly: O phuong an hién trang d6 man 16n hon 4%o di vuot qua cac cong lay nudc
dau mdi 1a Ngiit Thon, Duc Duong, Ngit va Vii Pong, d6 mat 16n hon 1%o da vuot qua cac cong
1a Tam Lac va T3. Phuong an ndm 2030 d6 mén 16n hon 4%o s& vuot qua cac cong T3, do man
16n hon 1%o0 vuot qua cong Tam Lac. Pén nim 2050 d6 man lon hon 4%o s€ vuot qua cong
Tgm Lac va d6 man 16n hon 1%o0 s& vuot qua cong Bach dé xam nhdp sau vao h¢ thong noi
dong.

3) Anh huéng xdm nhdp man dén cdac song ndi dong

Ca ba phuong an déu cho thdy néu cic cong liy nudc dau mbi trén song Hong va song
Tra Ly déu mo thi hau nhu toan bo hé thdng song ndi dong ciia Nam Thai Binh s& bi nhiém min.
Tuy nhién, mirc d6 xdm nhip min vao cac song ndi ddng co sy khac nhau giita cac phuong an
nhung khong nhiéu.

- Phuong an hién trang: Hau hét cac song gan phia bién Pong nhu: Ngii Thén, Duc Duong,
Hoang Giang, Vi Dong, Céc Giang, Lam Giang, Nguy¢t Lam déu d3 bi nhiém man v6i do man
16n hon 4%0; cac song bi nhiém min v4i d6 man 16n hon 1%o 1a Tam Lac, 223, Ngb X4; chi co
mot sd it cac song la Viét Théng, Cy Lam 1, 2 va 3 1a khong bi nhiém man.

- Pén nam 2020 va 2050 su xAm nhdp min d&én cac séng ndi dong c6 ting 1én nhung khong
nhiéu so v6i hién trang; mot s6 song ndi dong s€ bi anh hudng la Ngbd X4, Bach va Cy Lam 3.




4. Két ludn

Bai bao di tmg dung mo hinh MIKE11 mé phong dién bién xdm nhap min trén hé thong
song ndi dong Nam Thai Binh, két qua tinh toan cho thay:

- Ché d6 dong mé cac cong dau mai trén cac song Hong va song Tra Ly cd vai tro quyét dinh
dén sy xadm nhap man vao hé thong thuy 191 no1 dong Nam Thai Binh vé mua kiét.

- Néu cac cong ldy nude dau mbi trén séng Hong va song Tra Ly déu mo thi gan nhu toan bo hé
thong ndi dong Nam Thai Binh s& bi xdm nhap man theo ca ba phuong an tinh toén.

- Céc kich ban NBD khoéng lam ting déng ké chiéu dai xdm nhap man trén cac song nhung do
man tai cung mot vi tri trong tng thi tang Ién dang ke.

Tuy nhién, do cac $6 liéu vé& dd man tai cac ctra song hau nhu khong c6 hodc gian doan nén
cac s6 liéu vé d6 man trong tinh todn moé phdong dugc ndi suy tir do man ciia Hon Dau (Hai
Phong). Ngoai ra, trong tinh toan ciing gia thiét dong chay phia thuong nguén van duy tri nhu
phuong an hién trang do d6 két qua mé phong con cé nhirng han ché nhit dinh. Vi vay, dé dam
bao két qua chinh xac hon can b tri hé thdng quan tric min va xem xét anh huong cua dong
chay thuong ngudn trong cac kich ban tinh toan & cac nghién ctru tiép theo.
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Abstract:

THE IMPACT OF SEA LEVEL RISE ON SALINE INTRUSION IN FIELD CANALS OF
THE IRRIGATION SYSTEM OF THE SOUTH OF THAI BINH

Under the impact of climate change - sea level rise, the irrigation system in the South of
Thai Binh is considered as one of the most vulnerable areas. In this paper, the authors used
MIKE11 model to simulate changes in salinity of the irrigation system in the South of Thai Binh
under climate change scenarios. The simulation results show that the influence of saltwater
intrusion in the system depends mainly on the opening and closing of intake regulators. The sea
level rise contributes less effect to saltwater intrusion length on the rivers, but the magnitude of
the salinity tongue is significantly increased.

Keywords: South Thai Binh, saltwater intrusion, sea level rise, MIKE11.
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