PANH GIA KHA NANG LAY NUOGC CUA CAC cONG TUOI
HE THONG THUY LOI NAM THAI BINH DUOI ANH HUONG
cUA BIEN DOI KHi HAU — NUGC BIEN DANG

TS. Nguyén Thu Hién'

Tom tit: Bai bdo nay da irng dung mé hinh MIKEL1 dé mé phong khd néng ldy nuée cia cdc
cong tudi hé thong thity loi Nam Thdi Binh Véi ndm trung binh nude va ndm it nuede véi diéu kién
hién trang va khi co xét dén kich ban bién doi khi hdu nam 2050. Két qua tinh toan cho thdy, duoi
danh hwong ciia bién déi khi hdu va nudéc bién ding mét sé6 cong phia dau hé thong kha néing ldy
nudc c6 tang lén nhung mét sé cong thude hé thong khéng thé ldy dwoc nuwée do dé mdan vieot qud
Mitc cho phép trong khi dé nhu cau twdi lai tang 18n, Vi Vdy hé thong khéng di ddp img yeu cau.
Trén co s¢ két qud tinh todn, mot so gidi phdp ting cwong kha ndang ldy nude cia cac cong thude

hé thong dé dam bao nhu cau ding nwée phuc vu san xudt trong twong lai.

Tw khéa: twoi, xam nhap man, bién doi khi hdu; nuwoc bién dang, cong

1. it van dé

Vén dé bién doi khi hau — nudc bién dang,
Xam nhap min ngay cang gia ting vé mia Kiét
lam cho viéc 1iy nudc cia cac cong tudi cua
cac hé théng thuy loi viing ven bién gip nhiéu
kho khin. Piéu ndy cho thiy cac nghién ctu
danh gia kha niang liy nudc cua cic cong tudi
cia cac hé thong thuy loi dic biét 1a vao céc
nam kiét trong diéu kién c6 xét dén anh huong
cta bién d6i khi hau va nudc bién dang 14 rat
can thiét. Bai bio nay d4 nghién ctru danh gia
kha ning lay nudc cta cac cong tudi hé thudc
théng thay loi Nam Thai Binh. Pay 1a mot
trong nhitng hé théng thuy loi 16n ving ven
bién dong bang Bic Bo. D6 1a co sd dé nghién
ctu dé xuat cac giai phap cong trinh va phi
cdng trinh nham dam bao nhu cau dung nudc
phuc vu san xuit néng nghiép ciing nhu nhu
cau dung nudc khac trong twong lai cho céc hé
thong thuy loi.

2. Gidi thigu vé viing nghién ciru

Hé théng thuy loi Nam Thai Binh la mot

! Khoa K§ thuat TNN - Truong PHTL

trong 22 hé thong thay loi 16n thudc ddng bang
Béc Bo. Hé théng duoc bao quanh bai sdong Tra
Ly 67 km (phia bic), song Hong 73 km (phia
tdy, nam) va Bién dong 23 km (phia dong). Hé
théng Nam Thai Binh c6 dién tich tu nhién
56.552 ha trong d6 dat nong nghiép 38.992 ha
v6i 11.400 ha dién tich dat nhidm min (cha yéu
tap trung ¢ huyén Tién Hai), kéo dai tr
20°16°37” dén 20°31°28”° vi do bdc, tu
106°00°11” dén 106°24°49” kinh d6 Pong.

Séng Kién Giang dai 53,64 km la song truc
chinh ctia hé thong chia khu nay thanh hai phan
dat twong d6i déu nhau (xem hinh 1). Séng truc
nay duoc ndi véi mang ludi 20 song ngang mot
cach tu nhién hoic thong qua cac cong diéu tiét.
Hau hét cac song kénh déu 1a tudi tiéu két hop.
Ha luvu cta séng Kién Giang giap voi bién co
cong Lan 1am nhiém vu diéu tiét tudi va tiéu
nuée cho hé thong. DOng chay qua cong 1a mot
chiéu theo chiéu thuan dé 1am nhiém vu ngin
min va chéng lii chay nguoc tir bién vao dong
khi c6 béo lon.
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Bién phap tudi cuia hé thong thay nong Nam
Thai Binh chi yéu 1a tu chay. Nudc tudi duge lay
truc tiép tir cac cong dudi dé. Cac cong trinh thuy
loi chinh trong hé théng bao gdm 23 cong tudi
tiéu chinh dudi dé, 30 dap va cng diéu tiét trén hé
thong kénh noi dong va 8 tram bom tudi tiéu.

Theo diéu tra nhiéu nim, hang nim vé mua
Kiét d6 man 1%o thuong xuyén xam nhap vao
sau trong noi dia. Hién nay, c6 23 cbng lay nudc
chinh ven song (bd ta song Hong va bd hiru
séng Tra Ly), trong d6 ¢6 5 céng nho & bo hitu
song Tra Ly ndm trong trong pham vi 12 km ké
tr bién bi min de doa; c6 4 céng nhd nim &
trién song Hong & bo ta trong pham vi 11 km ké
tir bién chi c¢6 thé ldy nudc mot vai gio trong
ngay va chat lugng nudc khong dam bao. Nhu
vay, hién nay hé théng Nam Thai Binh chi ¢ 14
cong liy nudc ven séng Hong va sdng Tra Ly,
dugc xem la dong vai tr0 quan trong trong viéc
liy nuéc phuc vu tudi (dugc thdng ké trong
bang 4).

3. Ung dung mé hinh MIKE 11 mé phéng
kha ning ldy nuéc ciia cic cong twdi thude hé
thong thity loi Nam Thai Binh

3.1. Vai nét gigi thigu md hinh

Hinh 1. Ban dé hién trang hé thong thiiy néng Nam Thai Binh

MIKE 11 do DHI Water & Environment phat
trién, 1a mot goi phan mém ding dé moé phong
dong chay luu luong, chit luong nudc va vin
chuyén bln cét & cac cira song, song, kénh, céc
cong trinh (dap, cong, bom...) va cac 0
chira...Pay 1a md hinh dong lyc mot chiéu va
dé dang véi nguoi st dung nham phan tich chi
tiét, thiét ké, quan 1y, van hanh cho cac hé thong
song kénh véi cac mire d6 phuc tap khac nhau.
Trong nghién ctu ndy, mé hinh MIKE 11 dugc
ung dung dé tinh toan ché do thuy dong luc hoc
cho hé thong thuy lgi Nam Thai Binh c6 xét dén
diéu kién BDKH&NBD nham nghién ctu kha
ning liy nudc cta cic cong tudi thude hé thong.

3.2. So' d6 tinh toan va tai li¢u co ban

a. So do tinh todn va sé liéu dia hinh

So do thuy luc hé thong thuy loi Nam Thai
Binh gom song truc chinh Kién Giang dai 53,64
km chay doc giira ving nghién ctru ra dén bién
qua cong Lan 1am nhiém vu diéu tiét tudi va
tiéu nude cho hé thong. DONg chiy qua cong 1a
mot chiéu theo chiéu thuan dé 1am nhiém wvu
ngin min va chdng 1i chay ngugc tir bién vao
dong khi c6 bdo lon. Co tat ca 20 song ngang
noi dong lién két véi truc chinh Kién Giang.
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Hinh 2. So dé thity e hé thong thity loi Nam Thdi Binh

Tai liéu dia hinh duoc str dung 1a binh do dia
hinh toan ving ty 1¢ 1/10.000 va tai liéu mat cat
song do nam 2004 va mdt s6 mit cat duge do bd
sung thém vao nam 2010. Khoang cach do giira
cac mat cat song dao dong tir 500m — 1.000m.

b. Diéu kién bién

Didu kién bién tai cac diém bién cua lay
nudc bao gdm 2 loai bién sau:

- Bién ngoai hay con goi 1a bién ho: bao gdm
ca bién trén va bién dudi. Bién trén la muc nuéce
ngoai sdng chinh tai cac cira ldy nudc. Bién
dudi 13 muc nudce tai cira ra ctia cong Lan khi
cong Lan mé hodc 1a bién déng khi cong Lan
dong.

, el S sanh muc nuoc thucdo, tih toanta cau Phuc Knanh (2000)

- Bién trong: Bién dai dién cho dong chay
dugc sinh ra tir cac 6 rudng nam trong hé thong.
Bién trong cua m6 hinh la leu lugng dugc tinh
toan tir mé hinh NAM tur tai liéu mua tinh cho
c4c 0 ruong nam bén trong viing nghién ciru.

2.3. Higu chinh va kiém dinh mé hinh

M6 hinh dwoc hiéu chinh theo tai liéu muc
nudc thuc do tai tram Phac Khanh tir ngay
26/01 - 14/02/2002 (hinh 3a) va kiém dinh cho
thoi gian tr 26/1/2000 dén 14/02/2000 (hinh
3b). Két qua hiéu chinh va kiém dinh cho thiy
muc nude tinh toan va thuc do kha bam sat
nhau. Piéu ndy cho thiy c6 thé str dung mé hinh
dé tinh toan cho cac phuong an nghién ctru.

e Sosanh muc nuoc hucdo, finh toan i cau Phuc Knanh (200)
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Hinh 3. Muc nuéc thue do va tinh tgén tai cau Phiic Khanh (a) hiéu chinh mé hinh tir 26/1-
14/2/2002; (b) kiém dinh mé hinh tir 26/1-14/2/2000
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3. Nghién ciru khd nang ldy nwéc ciia cic
cong twdi hé thong Nam Thdi Binh

3.1 Cac phuwong an tinh toan:

Pé danh gia kha ning ldy nudc cua cac cong,
cac phuong an tinh toan dugc dua ra nhu sau:

+ KB1 v6i nam nude trung binh tai vung
nghién ctru 13 ndm 1997 (P=50 %) voi diéu kién
khi hau hién trang.

+ KB2 véi nam it nudce tai vung nghién citu
14 nam 1995 (P=85 %) v&i dicu kién khi hau
hién trang.

+ KB3 v6i nam nude trung binh tai vung
nghién ciru xét dén BDKH

+ KB4 v6i nam nudc it nude tai vung nghién
ctru xét dén BDKH

Theo kich ban BBDKH, cac phuong an duoc
tinh toén véi cac gia thiét sau:

(i) Céc yéu t6 nhiét d0, lwong mua, muc
nude bién s& thay doi so véi hién trang theo kich
ban phat thai trung binh (B2) do B Tai nguyén
va Moi truong coéng bd nam 2009, duoc trinh
bay trong bang 1 dudi day.

Bdng 1. Su bién doi yéu 16 nhiét ds, lwong mwa va myc nuoc bién theo kich ban BDKH (B2) dén
nam 2050 so voi kich ban hién trang

(. Thang | sy -y 1RY; VI-VIII IX-XI
Yéu to
Nhiét do tang 1én (°C) 1,3 1,4 1,0 1,1
Luong mua tang 1én (%) 2,3 -3,6 7,9 2,5
Muc nude bién tang Ién (cm) 30 30 30 30

(i) Ttr su thay doi cua cac yéu td khi tuong, tong luong nude tudi yéu cau trén mot don vi dién
tich cho vy déng xuan wng Véi cac nim co tan suat khac nhau nhu sau:

Bdng 2. Tong luong nudc yeu Cau tudi cho vu dong xudn wng voi cac nam

4 I re A X 3
Tan suat tinh | Nim dai Iong lugng nwde twol yeu Cal.l (r’n /Qa)
. Fa Hién trang Khi xét dén BDKH
toan biéu = P REI— ~ R
Tudi Twdi +rira man Tudi Twdi +rira man
P =85% 1995 5524 6724 6265 7465
P =50% 1997 4963 6163 5617 6817
P =25% 2009 4961 6161 5267 6467

(i) Hién nay, 14 céng lay nudc chinh ven
song (bo ta song Hong va bd hiru song Tra Ly)
c6 thé lay nudc tudi duge. Tuy nhién, theo kich
ban BPKH va NBD (xét dén 2050) két qua tinh
toan thiry luc toan hé théng song Hong va song
Thai Binh cho thiay d6 min s& 1an sau thém vao

khoang 3 km trén sdng Hong va khoang 4 km
trén sdng Tra Ly (Hinh 4). Vi vay, véi phuong
an BDKH va NBD s& c6 thém 2 cong khong iy
dugc nude phuc vu tudi 1 cdng Nguyét Lam va
Céng Duc Duong do man vuogt qué giodi han cho

phép.
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Hinh 4. Bé mdn trung binh mdt cdt tinh todn trén séng Hong va sng Tra Ly
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(iv) Viéc tinh toan dugc tién hanh véi gia
thiét cac cong trinh tudi nude, dién tich tudi va
cay trong khong thay d6i so véi hién trang.

3.1 Két qua tinh toan ciia cic phwong an:

Tir cac két qua tinh toan luu luong 1ay vao
qua céc cong dau moi trén cac sdng truc trong
toan vy dong xuédn, ta cd thé tinh duoc tong
luong nudc tudi ldy qua cac cong d6 véi cac
kich ban hién trang (KB1 va KB2) va cac kich
ban tuong tng c6 xét dén BPKH (KB3 va
KB4). Két qua tinh toan tong luong nudc qua
cac cong duoc thé hién trong bang 3. So sanh
v6i nhu cau nudce cia todn hé thong ta thay:

- Véi trudng hop hién trang: lwong nudc lay
vao tir cac cong dap tng hoan todn nhu cau
nude tudi cho nam nude trung binh va dap ng
duoc 88,7% v&i nam han.

- Voi truong hop BDKH: mic di mot sb
cong phia dau hé théng kha ning iy nudc cd
ting 1én nhung mot sd cong thudc hé thong
khong thé lay dugc nudc do d6 mian vuot qua
mttc cho phép, trong khi d6 nhu cau tuéi lai 16n
hon vi vay hé théng chi dap ung dugc 92% so
VGi yeu cau véi ndm nude trung binh va 79%
V&1 nam han.

Béng 3. Tong lwong nwée ldy qua cdc cong dau moi trong vu dong xudn (1 03m3)

Tong lwong liy qua Tong lwong liy qua

TT Cong dau moi Tén song cong — Hién trang cong — BPKH

KB1 KB2 KB3 KB4
1 | Cong Tan bé Song Kién Giang 23042.2 | 24638.1 | 33372.5| 30300.7
2 | Céng Cu Lam S6ng Cy Lam 11602.7 | 11859.8 | 17617.0| 17329.6
3 | Céng Nang S6ng Nang 7267.5 7148.1 | 10700.6 | 11385.6
4 | Céng O M& song O Mé 4225.3 41559 | 6221.3| 6619.5
5 | Céng Nham Thanh | S6ng Nham Thanh 3380.3 3324.7| 4977.0| 5295.6
6 | Cong Vii Pong Song Vi Bong 845.1 831.2 1244.3 1323.9
7 | Coéng Tam Lac Song Tam Lac 14569.8 11840.8 | 19894.8 | 18390.5
8 | Céng Nam Long Séng Bong Tién 9094.7 0343.8 | 14072.7| 142194
9 | Cong Ngo Xa S6ng Ngo Xa 13838.1 | 14524.6 | 21563.5| 20687.9
10 | Céng Mb Dao Séng Lich Bai 2795.6 2934.3 | 4356.3| 4179.4
11 | Céng Thai Hac Séng 223 9784.5 | 10269.9 | 15246.9 | 14627.8
12 | Céng Nguyét Lam | S6ng Nguyét Lam 27593.6 | 27158.9 - -
. . Séng Hoang
13 | Coéng Ngir _ 8790.7 7899.3 | 12124.4| 11431.0
Giang

14 | Céng Duc Duong | S6ng Duc Duong 22759.0 | 19640.1 - -
Téng lwgng lay vao hé théng (10°m®) 159589.0 | 155569.4 | 161391.2 | 155791.1
Téng lwgng yéu chu tuéi (10°m°) 145217.4 | 161632.2 | 164353.4 | 169735.1
Téng lwgng yéu chu rira min (10°m°) 13751 13751 13751 | 12732.4
Téng lwgng con thiéu (10°m?) -620.6 | 19813.8| 13448.1| 26676.4
Pap tng yéu cau (%) 100.4 88.7 92.1 79.1
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4. Két luan

Bai bdo nay da ung dung mo6 hinh MIKE11
dé nghién ctru danh gia kha ning liy nuéc cua
c4c cong tudi cua hé théng Nam Thai Binh cho
vy déng xuan 1a vu ¢6 nhu cau ding nude cing
thang nhit ung v&i cac niam trung binh va it
nude. Két qua tinh toan cho thay tai thoi diém
hién nay v&i cac nam kiét va dac biét la trong
tuong lai dudi tic dong cua BBKH va NBD,
kha ning 1iy nudc cua cac céng chua dap Gmg
dugc yéu cau tudi cay trong trong hé thong.

Pé tmg pho voi didu kién BDKH va NBD
trong turong lai, can nghién ctiru mot s giai phap
cong trinh va phi cong trinh cho hé théng thiy
néng Nam Thai Binh:

- Mé rong ving tudi dong luc dé dam bao co
thé phuc vu san xuat nong nghiép.

TAI LIEU THAM KHAO

- Nang cip va mé rong cac cong liy nudc va
mat cit séng truc tuwong Ung bao gdm, cac
kénh/song truc Kién Giang, séng Cu Lam, séng
Nang, song Bach, song Tam Lac, song Ngo Xa,
séng Bong Tién... dé tang cuong kha ning lay
nude tudi cho hé thong.

- Xay dyng cac dap ngin min va cong ngin
triéu & cira song dé ngan midn va trix ngot.

- Chuyén dich co céu nudi trong, nghién ctru
cac gidng cay trong vat nudi méi va ¢d nhing
quy hoach nudi trong cu thé ddi véi timg viing
chiu xam nhap man.

- Ap dung cac quy trinh tudi tiét kiém nudc
lgi dung kha nang chiu han cta cay, quy trinh
tudi trir nudc loi dung ti da kha nang chiu ngap
Cua cay laa, tang cuong hi€u qua st dung nudce
hdi quy.
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Abstract:
ASSESSMENT OF WATER TAKING ABILITY OF THE SLUICE GATES -
NAM THAI BINH IRRIGATION AND DRAINAGE SYSTEM
IN THE CONTEXT OF CLIMATE CHANGE AND SEA LEVEL RISE

In this paper, MIKE11 was applied to simulate the ability of taking water of the sluice gates in

Nam Thai Binh irrigation and drainage system with average water availability and drought
conditions with current situation and climate change scenario of 2050. The result shows that, under
climate change and sea water level rise, some gates can take more water but some can not take
water because of salinity tolerant while the water demand is increase. Therefore, the system can not
satisfy the water demand. This indicates the necessary to study the solutions to improve the ability
of taking water of the system for irrigation and other water uses in the future.

Key words: irrigation, salt intrusion, climate change; sea level rise; sluice gates

Ngueoi phan bién: PGS.TS. Tran Viét On
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