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SU DUNG THUAT TOAN NSGA 11 TOI UU VAN HANH
TRU' NUGC MUA MUA SU DUNG CHO MUA KHO TREN
HE THONG KENH CHINH VUNG 9 XA KENH LE XUAN DPAO,
HE THONG THUY LQI NAM NGHE AN

Nguyén Quang An
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Tém tit: Ving kénh Lé Xuin Pao gom 9 xd nam phia Déng Nam ciia huyén Hieng Nguyén, tinh
Nghé An, c6 tong sé dién tich tw nhién la 4.637,6 ha, trong dé dién tich ddt néng nghiép la 2.475,41
ha. Dy laviing dong bang chii yéu san xudt néng nghiép, chiu nhiéu dnh hwong ciia thién tai nhe i
lut, han han, gio lao, ... Do dac diém khi hau, thuy van cua khu viee, lwong mwea hang nam trong doi
cao nhwng c6 sie phdn bo khong déw, chiém 85% vao mia mwa, muakhé chi cé 15% tong hrong mra
nam, dan dén hién twong thira medc vao mua mwa va thiéu nude vao mia khé.

Bai bdo gi6i thiéu két qua irng dung thudt todn NSGA II t6i wu héa viéc thu trit nuwée trong mia
mua nham cung cdap dii heong miede thiéu hut trong miia khé cho san xudt néng nghiép va giam
chi phi bom tiéu trong mua mua.

Tiwr khoa: Kénh Lé Xudn Dao; Thu trit nwoc; Phwong dn toi wu; Thudat toan NASGA II;

Summary: Le Xuan Dao canal region includes 9 communes in the South East of Hung Nguyen,
Nghe An province with 4.637,6 ha of total area in which 2.475,41 ha agriculture area. This is
the delta mainly agricultural production, affected by natural disasters such as floods, droughts,
Lao wind, etc. Due to the climate and hydrological characteristics of the area, the annual
rainfall is relatively high but it is unevenly distributed, about 85% in rainy season, only 15% in
dry season, resulting in excess water in rainy season and water shortage in dry season.

This paper presents the results of applying the NSGA Il algorithm to optimize water harvesting
in the rainy season to provide sufficient water deficit during the dry season for agricultural
production and to reduce the cost of pumping during the rainy season.

Key Words: Le Xuan Dao canal; water harvesting, optimal; NSGA 11.

mot thudt toan tim kiém giai phap véan hanh t6i
vu di duoc lap bang ngdn ngi lap trinh
Matlab. Thuét toan nay liy thudt toan toi uu da
muc tiéu di truyén NSGA II 1am co so, bai
toan duoc chuyén vé tim tham sé cua mot
dang ham van hanh da duoc dé xuét véi muc
tiéu t6i wu hoa 2 chi tiéu vé tong luongtiéu va

PAT VAN PE

Bai toan tbi wu 1a mot linh vuc kinh dién caa
toan hoc c6 nhiéu anh hudng dén nhiéu linh
vuc khoa hoc cong nghé, kinh té xa hoi. Mot
phuong 4n t4i wu 1a mot phwong an kha thi va
tot nhat, tirc 1a phwong an 1am cho ham muc
tiéu dat két qua min (max) va phai théa man

cac dicu kién yéu cau cua bai toan (thoa man
cac diéu kién rang budc). Trong ndi dung
nghién cou vé giai phap van hanh trir nudc,
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luwong nudce thiéu hut trén hé théng.

1. GIOI THIEU THUAT TOAN NSGA II
G161 thiéu thuat toan

NSGA 1a viét tit cua thudt todn di truyén sip
xép cic nghiém khéong wdi. Cic ky hidu va
thuat toan trong thuat toan NSGA 1I
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(Nondominated Sorting Genetic Algorithm II)
duoc cai tién tir thudt todn NSGA.

Céc bién: P;: Quan thé cha;

Q: Quan thé con dugc tao thanh tir cic ca thé
trong Py;

F;: Bién chira nghiém khong trdi, vé6i j=1, ..., R;
N: Sb lugngca thé trong qu?m thé Pg;

Thuat toan: So dd thé hién thuét toan nhu sau
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So do thé hién thudt toan NSGA I1
S6 liéu dau vao
Céc ddc diém vay 1y cia hé thong

- SO liéu myuc nude thuong luu cong Nam Pan.

- Cac thong s6 k¥ thudt cia tram bom 12/9 va
tram bom Hung Chau.

- Cac thong sd ky thuét cia cac kénh chinh
trong khu vuc nghién ctru: chiéu dai, rong, hé
sO mai, ...

S6 liéu khi tuong

S6 liéu mua, nhiét do, do am, gio, boc hoi, s6
gio nang duoc ldy véi chudi sé lidu 50 nim:
T ndm 1960 dén nam 2010. Céc sé liéu nay
duogc thu thap tir Tram khi twong Vinh, Nghé
An, Ngon ngir 14p trinh

2. XAY DUNG HAM VAN HANH THOI
GIAN THUC CHO HE THONG 9 XA
KENH LE XUAN PAO PE TRU NUOC
CHO VUNG NGHIEN CUU

2.1 Piic diém ciia h¢ thong

Di¢n tich ty nhién vung 9 xa la 4.637,6 ha,
trong d6 dién tich dat nong nghiép 1a 2.475,41
ha. Ngudn nuée cip dé tudi cho khu vuc la
séng Lam, 1iy qua céng Nam Pan, c6 4 cira va
mot au thuyén qua hé thong kénh Thép, kénh
Lam Tra, kénh Gai.

Hién tai, ngudn nudc liy qua céng Nam Pan
chua du vi muc nude trude cong Nam Dan
xubng thip, kha nang liy vao cong hién tai chi
khoang 5,6 + 21,3 m’/s dat 69% nang luc thiét
ké. Khi muc nuéc tai song Lam vé mua kiét
Xuéng thép, chi dat tir 0,2 — 0,8 m ( Thiét ké
1,15 m, luu Ivong 32,2 m’/s ). Khi d6 muc
nude trén cac kénh rat thép, cac tram bom doc
tuyén chi hoat dong theo thoi gian triéu lén
(0,7 m tré 1én khoang 3-4 giv). Trén céc tuyén
kénh nbi tiép (kénh Gai, séng Vinh) va tuyén
Hoang Can phuc vu cho cic tram bom trong
huyén Hung Nguyén rat kho khan (ké ca tram
bom chuyén 12/9) bom tao ngudn cho kénh L&
Xuén Pao phuc vu cho cac xi cudi ngudn rat
kho khin vé ngudn nudc.

Trong hé thong c6 5 kénh trit nudc dong thoi
cling la céc truc ti€u chinh cho ving nho tram
bom tuéi, tiéu két hop Hung Chau gdm 8 may
bom truc dung loai DU-750 dongco 200 KW,
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lvu Iuong mdi may 8.000m’/h tiéu ung cho
cho khu vuc . 5 kénh trir nay 1a kénh 12/9, L&
Xuéan Pao, Tién Thang, Hung Nguyén, Hanh
Phiic, cac kénh c¢6 téng chiéu dai 27.900 m,
mat cat hinh thang b = 5 + 22m, H =2,5 = 4,0
m. Khi han han 13 cic diém trir nudc chong
han cho khu vuc.

5 kénh trit nudc trong hé théng 1a twong ddi
16n. Tuy nhién, mot sé doan bi bdi lang, anh
hudng dén van chuyén nude ciing nhu tich trix
nudc va chi dap ung duoc mot phan nhu cau
nudc mua kho cho khu vue.

2.2 X4y dung ham muc tiéu cu thé ap dung
cho khu virc nghién ciru

Dé dam bao kha niang cung cip nudc vao mia
kiét cho khu vuc nghién coru, giai phép su
dung cac kénh chim c6 sin trong khu vuc dé
thu trir nudc mua mua str dung cho mua kiét la
mot giai phdp hiéu qua. Tuy nhién, trong thuc
té, gip phai van dé phuc tap 1a 1am sao dé tich
trit du cho mua kiét. Ngoai ra, mot véan dé rat
quan trong khéc, trong thoi gian tich trir murdc,
néu xiy ra mua s& phai bom tiéu dé tranh tinh
trang ngdp ung trén ruong. Trong nghién clru
ctia minh, tac gia st dung cach tiép can tdi uu
ngau nhién hién thiét 1ap khung tdi uvu héa ing
dung thuat toan di truyén NSGA-II (Deb 2000)
v6i ngdn ngir 1ap trinh MATLAB. Viéc cép
nudc ddm bao cho cac thoi ky sinh truéngcua
cay tréng va viéc han ché mot cach tdi da sb
gio bom tiéu ciia hé théng duoc xac dinh mot
cach tdi wu thong qua hai ham muc tiéu duoc
xac dinh duoi day:

Ham muc tiéu 1: Luong nuwéc thiéu hut cho
cdy trong trong khu vwc nghién civu phai la
nhé nhit

il
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it wWd > Ir¥mist = Wa, - Ir, else
Wkttt = 0
Trong do:
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Wenatas - Luong nudc thiéu hut

Wd;. Nhu cau nudc clia ciy trong

Ir;: Lugng nude tuoi

Ham muc tieu 2: Luwong nuoc tiéu phdi la
nho nhat

Min Wy,

Wiieu = (51 , R, Treq, SYS)

T\eq: Ngudng ti€u

2.3 Xdy dung cdc s6 ligu dau vao

2.3.1 M6 hinh tiéu

Pé xdy dyng mo hinh tiéu cho hé thong, sir
dung giai phdp xdy dung ma tran bang tra cic
két qua tiéu tir viéc sir dung md hinh thiy dong
luc hoc tinh thir cho cac kich ban khac nhau.
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So do mang hé thong

Trén hé théng mang song, s6 hoa 5 kénh chinh
cua hé théng voi téng chiéu dai1a 21,5 km, v&i
114 mat cit kénh va thiét 1ap cac bién tinh
toan. Tai liéu khi tugong dugc léy theo ngay va
dugc thu thdp tai tram Vinh va Tram bom
Hung Chau .

Ma tran tiéu

Téc gia da sir dungngdn ngit 1ap trinh cap cao
Matlab, viét mot doan Script dé tu dong thiét
lap ma tran dau vao, két hop v6i mo hinh Mike
11, déng thoi tinh toan déng bo cho ma tran
du vao c6 dai mua tir 0 dén 350 mm véi buéde
tinh toan 1a 10 mm va muc nwéc ban dau hé
thong dao dong tir 0 dén Sm voi budc tinh toan
la 10 cm. Téng cong da co 1.836 kich ban, ra
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duoc 2 két qua vé (i) quan hé tong lwong tiéu
ngay theo luong mua ngay va muc nude trong
kénh dau ngiy; (i) quan hé muc nudc cudi
ngay trén kénh, lugng mua ngdy va muc nudc
trong kénh dau ngiy, nhu sau:

Lungng mum (mm) 1t

Lurgmg nurie
12 | clin tiéu (m")

1 2 3 4
| Myre nurde: trong kéénh (m) l
Ma tran quan hé mwa, muc nuwoc trén kénh
va lwong nwoc can tiéu

Ma tran ti€u nay la mot bang tra ung véi tung
tran mra va muc nude dau ngay trén kénh sé
cho ta 1 k& qua vé lugng nude cantiéu. Matran
tiéu thay thé s& dam bao yéu cau vé mit khdi
lwong va giam rat nhiéu thoi gian tinhtoan.

Tur quan h¢ mua, muc nudc trén kénh va lugng
nude can tiéu nhan théy vOl muc nuoc trir lai
trén kénh dudi 1,2 m thi khi luong mua duoi
250 mm thi khong phai bom tiéu. Truong hop
gip con mua cuc doan 1én dén 350 mm/ngay
thi ngay ca khi khong trit nwde trong hé thong
kénh, toan hé théng van phai tiéu 342.650 m’.
Tong cong c6 1.836 kich ban

Ma tran quan hé mua, myc nudc trén kénh va
muc nude cudi ngay trén kénh 1a mot béng tra
g véi tirng tran mua va myc nudc dau ngay
trén kénh s& cho két qua 13 muc nuoc cudi
ngdy trén kénh. Két qua nay s& 1a s6 liéu dau
vao cho viéc tinh toan luu luong ti€u ngay
hom sau.

Lawgmg muea (mm)
o
49 Myc mde
cudi nghy
4 | trén kénh

(m)

Mll'\- murire trong kénh (m)

Ma tran quan hé mwa, myc nwoc trén kénh va
muec nwoc cudi ngay trén kénh

Tu quan h¢ mua, muc nude trén kénh va muc
nude cudi ngiy, nhan thay véi ting trrong
hop Ung véi lugng mua, muc nude trén kénh
s& cho ra myc nudc cudingly trén kénh. Tong
cong c6 1.836 kich ban.

2.3.2 Tinh toan cac so liéu dau vao

Sau khi dp dung cac cong thuc, s dung
Matlab dé xiy dung mé hinh , v6i chudi thoi
gian 50 nam (18.250 ngay), c6 cac két qua vé
tong lwong xa, dung tich that cia hé thdng
dong chay dén, dong chay vao do mua va tong
lwong bdc hoi mit thoang trén kénh. Cac két
qua duoc biéu thi duéi dan g dd thj sau:
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Biéu do tong hrong xa (m3/s)

Nhu vy, v6i chudi thoi gian 50 nim, c6 ngay
luong nude xa 1én téi hon 14 m’/s, trung binh
ngdy x4 khoang 2 m’/s.
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Biéu dé dung tich ciia hé thong (1 06m3)

Dung tich trung binh trén hé théng khoang
0,27 tri€u m’/s
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Biéu d6 lwong béc hoi mdt thodng trén kénh
(1 06m3/ngdy)
Luong bdc hoi miat thoang trung binh 2x10™
triéu m’/s mot ngay

THEAL

;

Khu vyc c¢6 lwong mua tuong dbi ddi dao
nhung lai kha chénh léch gitra mua mua va
mua khd. C6 nhirng ngay dong chay vao do
mua 1én téi 120 m3/s, nhung lai co rat nhiéu
ngay khong c6 dong chdy vao do mua. Trung
binh khoang 15 m'/s.

[ KHOA HOC

| CONG NGHE

ATTEHN
ALTEHI
4 [IEHN
IETEHH
1 LIEHH
JELEHN
TLOEHE
* ELEHN
° [LEHM
AITEHE
A LLENE

F|. nr'. FI.'IHr'l '|-I.'II'.'|:-‘\' --lﬂn:: --lnn::l :-r.n::l —nI

Biéu d6 dong chay ldy vao (ms/s)

2.4 Mat Pareto va gidi phap van hanh

Toan bd khung giai phap di duoc viét trén
ngdn ngit Matlab tinh todn trén 1 chudi thoi
gian 50 nam, theo ngdy, tong cong 18.250
bude. Bai toan dwoc tinh toan tdi wu trén 200
thé hé, trong mdi 1 thé hé sé luong ca thé
trong quan thé 1a 5.000. Téng cong c6 5.000 x
200 = 1.000.000 lan danh gia . Sau khi tinh

toan, ra dugc nghiém 1a mat Pareto sau:
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Két qua nghiém pareto

Két qua cia cia giai phap van hanh la mat
pareto vdi truc tung biéu thi tong lugng
nudc ti€u va truc hoanh biéu thi tong lugng
nudc thiéu.

Vi tinh toan nay, tong lrong nuée thiéu hut
trong 50 ndm dao dong tu 88,3 tri¢u m dén
89,1 triéu m’; tong lugng nude can tiéu dao
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dong tir 3.228 tridu m® dén 3.258 tridu m’.

Co 3 xu thé ciia giai phap van hanh cho hé
théng nhung luén dam bao tinh tbi wu theo 3
phuong 4n nhu sau:: Phuong 4n A 1a dai dién
cho cac phuong 4n theo xu thé lwong nudc
thifu hut cho cdy trong l1a nho nhit, chi
88,30014 triéu m’. Tuy nhién lwong nudc can
phai bom tiéu lai 16n nhat 3258.487 triéu m’.

Phuong 4n B 1a dai dién cho cac phuong an
theo xu thé can bang giita luong nudc thiéu
hut va luong nudc ti€u, lugng nude thiéu hut
la 88.98166 triéu m’, lwong nudec titu la
3252.492 tridu m’.

Phuong an C la dai dién cho cdc phuong an
theo xu thé tong lwgng nude tiéu 1a nho nhét
3228.512 triéu m3, nhung luong nudc thiéu hut
lai 16n nhét 89.10011 triéu m’.

a0 —
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»
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3245
3240
3235
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882 Bg.4 886 ggg &g 89.2

Cdc nghiém dién hinh

TAI LIEU THAM KHAO

Phwong| Tong luong Tong luwong
an nuéc thi¢u nuéc tidu
A 88.30014 3258.487
B 88.98166 3252.492
C 89.10011 3228.512
3. KET LUAN

Bai toan vé tudi va tiéu trong hé thong 1a mot
hé thong cac phuong trinh phi tuyén phic tap
ma khong dé xir 1y véi cac thuat toan téi wu
thong thuong, viéc lya chon mot thudt toan
thudc 16p tién hoa da muc tiéu nhu NSGA II
dam bao cho viéc xac dinh dugc mot nghi¢m
gan dén toan cuc thi van hon 1a cic thuit toan
manh mé& thudc 16p phi tuyén vén théng
thuong chi ddm bao dugc nghiém cuc bd va
thudt toan ndy con c6 loi thé trong viéc dé
dang két hop nhitng mé hinh thuy dong luc
hoc ti€u nhu Mike 11. Tuy vay, thoi gian tinh
toan van la rat 16n va dé xur Iy van dé nay tac
gia da duara mot gidai phéap tinh toan “off line”
véi md hinh tiéu dé tao ra mdt ma trén tiéu
dugc dinh san trudc va sau d6 ma tran nay
dugc st dung trong qua trinh tim kiém giai
phap tbivu.

Két qua sau 200 thé hé, v&i mot sb lugng du
16n, khoang 5.000 ca thé trong quan thé, qua
trinh tim kiém da hoi tu dén mot mat pareto co
mat do nghiém va tinh da dangkha cao.
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