BAI TOAN PHAN BO TAI NGUYEN NUOC BANQ MO HINH TOI UU HOA BONG
AP DUNG TAI LUU VUC SONG HONG - THAI BINH

Bui Thi Thu Hoa
Pao Van Khiém
Nguyén Thi Thu Ha

Tém tat: Trong kinh té tai nguyén thién nhién néi chung thi mé hinh t6i wu héa déng hién dang
sir dung pho bién dé tinh todn viéc sir dung t6i wu nguon tai nguyén. Bai viét nay muon giGi thiéu
mé hinh téi wu héa dong trong phdn bé tai nguyén mede ¢ khu viee phia Bdc- Viét nam, cu thé la leu
viee séng Hong — Thai Binh. M6 hinh ndy ciing xem xét phin bé nude theo khu viee, viing (va tiéu
viing) véi nhitng diéu kién rang budc va ham loi ich ciia cdc nganh tuwong img.

Tw khéa: Luu vuc song, da muc tiéu, tdi wu hoa dong, phan bo tai nguyén nudc.

GIOI THIEU

Trudc nhimng nhu cau cip thiét coi nude nhur
mot hang héa kinh té ciing nhu tinh toan gié tri
kinh té ctia nuéc nham giup viéc phan bo ngudn
nude c6 hiéu qua. Hon thé nita, xu thé nghién
ctu chuyén doi trong tdm nghién ctu Tai
nguyén Nuodc theo hudng quy hoach, quan ly va
khai thic tai nguyén thién nhién. Két hop voi
nhiing ddc tinh that bai cua thi truong nudc
cling véi cac tiép can nghién ctru tinh dai han
(mang tinh dong) thi bai toan phan bd nudc tdi
wu dong rat can thiét trong quy hoach, quan Iy
va khai thac Tai nguyén Nudoc.

Trong bai viét nay, ching t6i dé cap toi viéc
xay dung phuong phap luan cling nhu 4p dung
thuc té tai mot sd hé théng con dién hinh thudc
luu vuc song Hong — Thai Binh.

1. Xay dung mé hinh t6i wu hoéa dong
phan bé tdi wu ngudn nwée thude hru vuce
song Hong — Thai Binh

Xét vé phuong dién st dung nude : Luu vuc
song Hong c6 thé mé ta nhu sau: Luu vuc song
Hong c6 thé .

- Phén theo tiéu ving: c¢6 thé phan ra 2 ving
chinh: thuong Iuu séng Hong va ha luu song Hong.

- Phan loai theo khu vuc st dung nudc, cac
khu vuc trong ving dugc chia thanh bén nhom
gdém nudc cong nghiép, nudc néng nghiép, nude
sinh hoat va nudc cho sir dung khac trong do cé
ca nghé c4, van tai va du lich. Tuy thudc vao
cAu thanh cua nhém, mdi nhém duoc chia thanh
cac nhom con.

1.1. Gia thiét ciia md hinh

Dé mé hinh khéng qué phirc tap, ta gia thiét:

(i) Co thé do dugc loi ich tir sir dung nudc
cua cac khu vuc str dung nudc, chiing ta gia st
rang cac ham loi ich nay d biét - cac ham loi
ich cta cac khu vyc dugc xem 1a khong ddi theo
thoi gian, trr ham lgi ich cua sir dung nudce cho
sinh hoat (s& duoc md ta trong phan phu luc)

(ii) Cac hé s6 phan bd can thiét cho cac khu
vuc con khac nhau la da biét.

(ii1) Luong nudce, lugng nudce cuc dai va cyc
tiéu ctia cac doan song chinh 1a da biét

1.2. M6 hinh toan hgc

1.2.1. Céc bién ciia mé hinh va ky hiéu

L cac dong vao tir song chinh trong tiéu ving i

S; luu lugng cua doan song i.

Qi céc dong vao rong ciia cac khoang trong tiéu ving i.

Wi lugng nude séng chinh ciia i chay vao tiéu khu i.

H; luong nude tré vé song chinh trong tiéu khu i.

Bi(W;) Loi ich rong cuc dai (trdm triéu dong) tir tiéu dung nudc hang nam W; trong tiéu
vung i.

Wik Tiéu ding nuéc hang nim (trdm triéu m’) cua khu vuc k trong tiéu ving i, k = 1, 2,
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3, 4.

Bi(Wi) | Loi ich rong cuc dai (trim triéu dong) tir tiéu dung nude hang nim Wy, caa khu vuc
k trong tiéu ving i.

BSi(Si) Loi ich rong cyuc dai (trim triéu dong) thu duoc tir phan b tdi wu luu lugng S; cla
doan sdng chinh i gitra cdc khu vuc khéc nhau trong cic thang cia nam.

BSi(Si)) | Loi ich rong (tram triéu dong) cta khu vuc k trén quing i tir Sy, luong nudc trong
thang t.

Vit Luong nudc thang t trong cac hd chia cua i.

Sifi Luong nudc thang t trén doan song cua i dé ngan lut.

Sist Luong nudc thang t trén doan song cua 1 dé don bun.

Usine,Lsine | Cac gi6i han trén va dudi cua lugng nudce cho céc tram thuy dién cia i trong thang t.

Usint,Lsint | Cac gi61 han trén va dudi cua lugng nude cho tau be di lai trén doan song cia i trong
thang t

N S6 doan chinh ctia song

M S6 céc ving (dinh nghia 2 viing: thuong ngudn song Hong va ha ngudn séng Hong)

S S céc tiéu vung (dinh nghia mdi tiéu ving 13 mot tinh)

K Ky hiéu s6 khu vuc sir dung nude (cong nghiép, ndng nghiép, nghé ca va thuy dién)

J S6 loai cdy trong trong ndng nghiép

V; Trit lugng nude ho i

ki cac hé sb trir luong trong ho chira cua i

NL S6 hd chira diéu tiét dai han.

1.2.2. Mo hinh cdac vang

Thiét 14p m6 hinh phan bo nuée ddi véi cac
ving 1a nham tim ra mdi quan hé giira tiéu thy
nudc va nhirng 1oi ich rong cia mot vung. Vi loi
ich rong 1a két qua cta luong nude cung cap cho
mot ving trén co so tdi uu, do do day ciing 1a
bai toan tdi uu hoa hé thong.

Phan theo khu vyc st dung nudc, cac khu
vuc trong ving dugc chia thanh bén nhém gém
nude cong nghiép, nude nong nghi€p, nude sinh
hoat va nudce cho st dung khéc. Tuy thudc vao
cAu thanh ctia nhém, mdi nhém dugc chia thanh
cac nhém con.

Ham muc tiéu

Dé sir dung hop 1y t6t nhat ngudn nudc cd
han ctia mdt vung trong cac khu vuc st dung
nudc khac nhau, téng cuc dai cac lgi ich rong
cua cac khu vuc st dung nudce khac nhau tir viée
cép nudc duge dung lam muc ti€u. Vi vay, ham
muc tiéu la:

4
B,(W)=max 3 B,(W,) i=1.2 (1
k=1

(gia su phan thanh hai vung 1a thuong luu va

ha luu song Hong)

Pé tinh B{(W;), can xac dinh loi ich rong cuc
dai Bi(Wix), loi ich rong cuc dai thu duoc tur
W, tiéu thu nuéc hang ndm cua khu vue k
trong vung i, tiéu ving j dugc phan b tdi vu
gitra cac hd tiéu dung nudc khac nhau.

Cdc diéu kién rang buoc

Can d6i luong nuée hang nam:

s 4
W=, > W; véimoii, )
s=1 k=1
S
W, :z ZWZIg véi moi 1, k, (3)
s=1
W= Z e voimoi i, kij (4)
s=l 1=
Céc gidi han trén va duoi
LW;k < W;k < UW;,{, Vi, j,k,s (5)
LW--L Wi <UVV;/Skz’ Vi, j,k,s,t (6)

2
Z A'irj sz A’i2; v&imoij, t (7)

1=l s=l1 s=1

6
D A < A% vEimoi i, s (8)
Jj=1
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LA, <Ay, SUAL, Vi) 9)

O day A’y ky hiéu dién tich loai 1 d6i véi
cay trong j va khu vuc nong nghiép 2 trong
ving i tiéu ving s tinh bang 10*m?,

Bang cach téng hgp ham muc tiéu va cac
diéu rang budc nhu da néu trén, co thé thu dugc
mo hinh phan b6 téi wu d6i véi cac ving.

1.2.3. M6 hinh song chinh

Thiét 1ap mo6 hinh phan bd nude tdi wu cia
song chinh 1a x4c dinh mbi quan hé gitr lgi ich
rong va luu lugng ciia mdi séng chinh. Loi ich
rong 1a két qua tir phan bo t6i wu (chu yéu la
diéu hoa t6i wu sy phan bd nude trong mot nim)
cua dong nudc gitta cac khu vuc st dung nudce
khac nhau.

Phan loai cac khu vue

Céc khu vyc st dung nudce doc song chinh cé
thé chia thanh ba nhom gdm nudc cho thiy
dién, nudc tudi, nudc cho nghé ca va cic muc
dich khéc.

Ham muc tiéu BSi(S;)

Mo hinh phan b nudc ddi voi séng chinh
khac mé hinh phan b6 nuéc dbi véi mot ving &
chd khong c6 nuée tiéu dung trong séng chinh,
chi sir dung nhitng thudc tinh dic trung cia mot
lugng nudce. Noi chung khi luu lugng trong con
song van giit & mot muic nao do, loi ich cia cac
khu vuc dung nudc khac nhau doc theo song
chinh ty 1€ thudn véi luu lugng trong mot quang
song. Nghia 13, trong nhitng muc ti€u co ban,
cac khu vuc khac nhau théng nhit v6i nhau,
trong khi c6 thé nay sinh nhung xung dot nhat
dinh trong phan bo nudc trong mot nam giira
cac khu vuc st dung nudce khac khau. Can chi ra
rang doi hoi dong chay cao trong cac tram thity
dién anh huong nhiéu toi giao thong thiy. Mbi
quan tdm chinh & day la phan b6 téi wu luu
lugng hang nam trong cac thang khac nhau cua
nam. Téng cuc dai loi ich rong tir st dung nudc
trong cac khu vuc khac nhau doc song chinh
duogc str dung lam muc ti€u. Vi vay, ham muc
tiéu cia doan song i la:

BS,(S,) =maxiz2:BSik(Sik[) i=1,2. (10)

t=1 k=1
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BS, loi ich rong cuc dai thu dugc tr Song
chinh. Sy, luu lugng cta doan séng chinh i trong
thang t, chinh 1a lugng nudc s dung cua cac

khu vue khac nhau (10°m?)
S =S =S (11)
Céc diéu kién rang buoc
Can dbi luong nudc:
s - iS[,(103m3) voi moi 1. (12)

G161 han trén va dudi cua lugng nudc doi hoi
trong doan song:

LS, <S,<US,v6imoii,t (13)
Doi hoéi lugng thuc dién nang phat ra:
E(t)>LE(t) (10°kWh), vt (14)

Rang budc vé nang luc cuc dai (N):

N> AQ(t).H(t)/10000 (10°kWh) (15)

Céac diéu kién rang budc khac va rang budc
khong am.

1.2.4 Mé6 hinh luu vuc

Bing cach tong hop cic md hinh phan bd
nude tdi wu cla cac tiéu ving va song chinh, c¢6
thé thu dwoc md hinh toan hoc phan bd tdi vu
d6i v6i muc tiéu kinh t& cta ngudén nuéc luu
vuc 16n. Bﬁng viéc xem xét muc tiéu cua trir
lugng trong hd chtra, ¢ thé thu dugc mé hinh
toan hoc tbi wu da muc tiéu.

Ham muc tiéu kinh té

Gia st rang muc tiéu kinh té 1a cyuc dai tong
loi ich rong tir str dung nude trong céc tiéu ving
va cac doan song chinh, ham muc ti€u kinh té
la:

M 4 N,
B(W) = max {Z max » max B, (W, )+
i=1 k=1 =1

+ﬁ: max i max 23: BS, (S, )}
i=1 t=1 k=1

O day M va N 1a sé ving (mdi ving bao gom
nhiéu tiéu ving ma ta goi 1a S nhung dé tranh
b6t phue tap vé ky hiéu, ching t6i loi ich ving
da thu duogc tur viéc gidi cac bai todn ddi véi loi
ich cuia cic tiéu ving trong vung) va sb doan
chinh cua séng. Y nghia cia cac ky hiéu khac da
néu ¢ trén.

Ham muyc tiéu ciia trit heong trong hé chira

Ham muc tiéu cia trir lugng trong hd chia 13
cuc dai tong luong nude chira trong cac hd chira

(16)



doc song.
N
V(W)=max Y kV,>
i=1

(17)

¢ day V(W) 1a trr luong cuc dai doi héi boi
W, luong nudc st dung boéi toan bo luu vuc
trong cac hd chira doc song; K; la cac hé sb trix
luong trong hd chira cua i; N 13 s6 hd chira diéu
tiét dai han.

Céc diéu kién rang buoc

Ngoai cac diéu kién réng budc cla cac tiéu
ving va song chinh, cac diéu kién rang budc cua
mo hinh phan b6 t6i uu da muc tleu clia ngudn
nudc trong luu vye ciing can bao gom:

Can d6i lugng nudce trong nim

L+Q =W, +S5,v6imoi i, (18)
1=z, voimoii, (19)
0= 0, v6imoii, (20)
=
W=, vOimoili, (1)
S, = % s, vO1 moi i, (22)
Cén d6i luong nudce trong thang
L,+Q,=W,+S, véimoi i, t, (23)
L., =S,+H, véimoi i, t, (24)
Cén d6i lugng nudc trong cac hd chira
S, +AV,=L,,, v6imoii,t, (25)
AV, =V, =V, véimoi i, t, (26)
Céc rang budc gidi han trén va dudi
LL, <L, <UL, v6imoii,t, 27)
LS, <§,<US, voimoii,t, (28)
LV, <V, UV, véimoii,t, (29)
S, <8, voimoi i, (30)
S, <S8, véimoii,t, (31)
S, <8, véimoii,t, (32)
LS, <8, <US, voéimoii,t, (33)
LS, <S§, <US, voimoi 1, t, (34)

Céac diéu kién rang bugc khac nhu lyc lugng
lao dong, von va céac diéu kién khong dm tat ca
phu thudc vao nhirng hoan canh cu thé.

2. Ap dung mé hinh phan b6 ngudn nuéc
tdi wu tai h¢ thong con dién hinh thudc luu

vure song Hong

V6i cach tiép can xay dung bai toan phan bd
ngudn nude tdi wu nhu & trén, nhém nghién ctru
lap trinh m6 hinh phan b ngudén nudc cho hé
thong thuy loi Ndi cc — Thai nguyén lam vi dy
dién hinh. Nhom nghién ctru da xay dung duong
cu sur dung nudc cho cac muc dich st dung
theo thang va thiét 1ap mo hinh phéan b6 ti wu
nuéc véi két qua bang dudi day voi tong loi ich
do nudc dem lai toan hé thong 14 3302 ty dong :

Bdng 1- Phdn phéi mede cho cac nganh

TT | Chi ti€u Luong
nudc (triéu
m3)

1 Nudc tudi cho vu dong 41.61

xuan

2 Nudc tudi cho vu hé thu 8.67

3 Nudc tudi vu dong 14.07

4 Tong luong nude tudi 64.36

5 Nudc cho sinh hoat 12.2

6 Nudc cho cong nghiép 3.33

7 Nudc cho séng Cau 30

Bang 2- Phdn phéi nude theo thang voi
nhiéu muc dich sir dung
Thang Lwgng nudc
(triéu m3)
Thang 1 8.88
Thang 2 6.36
Thang 3 20.47
Théng 4 11.85
Thang 5 15.77
Thang 6 14.72
Thang 7 15.05
Thang 8 11.51
Thang 9 16.65
Thang 10 12.56
Thang 11 5.88
Thang 12 6.55
KET LUAN

Nhu vay voi xdy dung mé hinh 1y thuyét cho
bai toan phan bo nudc véi tiép can tdi wu hoa
dong, nhom nghién curu da giai quyet duoc bai
toan quy hoach phi tuyen v6i s6 bién va rang
budc khong han ché. Lap trinh bai todn dudi
dang tong quat nhanh chéng va gon nhe, phu
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hop cho giai quyét nhitng bai toan thuc t& véi  ta co thé thay doi, tinh todn bai toan mot cach
nhiéu bién va rang budc. Trong qua trinh 1dp nhanh chéng, véi thoi gian ngin ta c6 thé thuc
trinh bai toan, chia thanh cic phan riéng biét, hién nhiéu bai toan, cling nhu cic phuong an
khai bao bién, mang dir liéu nhap vao, phén 1ap  khéac nhau.

ham muc tiéu, phan 1ap trinh rang budc, do vay
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Abstract
DYNAMIC OPTIMAL ALLOCATION OF WATER RESOURCES IN
RED RIVER — THAI BINH BASINS

In natural resources economics, dynamic optimization models commonly are used to calculate
the optimal uses of resources. This paper presents implementations of the dynamic optimization
models for allocation of water resources in the context of some sub-basins in the Red-Thaibinh
River Basin in Northern Vietnam. The model take into account water allocation between various
sectoral structures of water users (agriculture, industry, households and other) as well as between
regional (sub-regional) sectors.
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	V. Kết luận
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