AP DUNG TIEP CAN TOI UU PE PHAN TiCH KINH TE PHAN BO
NUOGC CHO TUOI VA PHAT DPIEN

Pao Vin Khiém®

Tom tat: Ngay nay sir dung tiép cdn toi wu héa (tinh va déng) 1a mét cach thize @é md phong va
phan tich cac bai toan kinh té ciia cac hé thong tai nguyén nuée, dac biét 1a bai toan phan bé toi wu
tai nguyén meéc. Bai viér da trinh bay mét sé két qua nghién cizu cua tac gia trong viéc md hinh
hoa bai toan phan bé tai nguyén nwéc cho cac si dung nuéc khac nhau trong cac tinh husng khac
nhau, cu thé 1a phan bé nuwéc t6i wu cho twdi va phat dién véi cac tinh todn minh hoa cho Hé thang

Tai nguyén Nuéc NUi Coc, tinh Thai Nguyén.

Tir khéa: Phan bo ti vu tai nguyén nude, Mé hinh hda phan bo nudc

Trong Kinh té hoc, t6i uvu khong phai don
thuan chi 12 mot k¥ thuat giai quyét vin dé, ma
& mot mirc do nao do, tdi uu 1a mot chuan muc
(standards) hanh vi caa timg thanh vién kinh té
cling nhu cta toan bo nén kinh té. Noi nhu vay
khéng c6 nghia 1a nhat thiét phai ap dat mot
cach may mdc cac md hinh tdi wu cho cac hoat
dong kinh té, tuy nhién, d6 13 mot chuan muc
khong thé thiéu khi bat dau cac nghién ctru kinh
té tng dung. Trong ndi dung bai viét ndy, tac
giam s& trinh bay mot sé vi du st dung tiép can
t6i vu kinh té dé xdy dung ciing nhu giai quyét
mot s6 vin dé trong viéc mé hinh héa va chay
chuong trinh md ta hoat dong phan b hiéu qua
tai nguyén nudc cho cac hoat dong kinh té."

Xét mot hé thong thuy loi bao gdm ho chira
cung cap nudc cho tudi, phat dién, va mot sb
muc dich khac nhu cung cip nudc sinh hoat,
nudc cong nghiép, cung cap dich vu phong I,
van van. Dé don gian trong phén tich, bai toan
s& tap trung chu yéu vao hai muc tiéu 1a tudi va
phat dién. Hon nita, khi cung cip nudc cho tudi,
nudc sinh hoat, nuwde cong nghiép, ..., cac dong
chay ciing duoc stir dung vao phat dién, mac du
luu Iugng s& thap hon (vi du 12 m%/s) so véi luu
lugng khi thudn tay phat dién (vi du 23 m%s).
Trong phan tiép theo, ching toi s& md ta timg
budc dé phat trién mo hinh hdéa bai toan tur
nhitng mé hinh don gian ban dau téi cac mo
hinh hoan chinh hon. Chiing t6i da ap dung tiép
can ndy cho mot s6 hé théng thuy loi nhu Hé

Y B mén Kinh té, Pai hoc Thuy loi
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thdng Nuai Coc (Thai Nguyén) va Hé thong Lo-
Gam (Tuyén Quang, Phu Tho, ...). Trong khuon
kho bai viét ndy, cac vi du sé cho minh hoa s&
dugc lay tir Hé thong Nui Coc (Thai Nguyén)
cling cé4c thdng sé k¥ thuat cua hd chira nay.

1. MO HINH XAP Xi KHOI PAU

Chuing t6i ciing dé gioi thiéu mot s6 bai viét vé
mo ta phan bd nude tdi wu riéng cho tudi, do vy,
trong bai viét ndy, ching ta gia thiét mé hinh phan
bd t6i uu cho tudi d4 san cod. Gia sir quy tic quan
ly vi du tai hé théng tai nguyén nudc cu thé ndo
do 13 cung cap day du nude cho tudi, co két hop
phat dién kém theo, va sau do, néu con “thura”
nude s& cung cAp cho phat dién. N6i van tat, muc
tiéu tudi dugc quy dinh 1a cd “tht bac wu tién”
cao hon so voi phat dién. Tinh hudng nay 14 twong
d6i pho bién trong cic hé thong thuy loi cua
ching ta, trong d6 c6 Hé théng Ni Céc.

Khi d6, mé hinh c6 thé duoc xdy dung nhu
sau. Budc dau, ching ta chay mé hinh phan bd
t61 wu nudc cho tudi (vi du theo thoi gian biéu
tudi cho cac vu lna Péng Xuan, vu laa He Thu,
va vu ngd Pong va theo c4c yéu cau tudi cua
cac khu tudi khac nhau trong hé thong). Sau do,
két qua phan b tdi wu theo thoi gian va khong
gian thu duogc tir bai todn nay sé dugc dua vao
cac rang budc cho bai toan ti wu hoa st dung
nudce cho phat dién, va ching ta sé tiép tuc chay
bai toan t6i wu cho phat dién dé nhan duoc két
qua phan bd nudc cho phat dién. Nhu vay, bai
toan t6i wu st dung nudc cho ca tudi 1an phat
dién s& duoc tach thanh hai bai toan: téi wu cung
cap nudc tudi, va dua trén két qua cua bai toan
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t61 wu thir nhat dé giai bai toan toi wu thir hai dé
t61 wu hoa phat dién.

Véi cac s6 lidu dau vao dd cho (xem Bang 1
dudi day):

Bang 1. S6 li¢u mra, boc hoi, dong chay dén ciia Hd chira Niii Coc

Tl T2 T3 T4 T5 T6 T7 | T8 | T9 | T10 | T11 | T12
Dong chay dén (inflows) | 10.34 | 14.22 | 19.34 | 22.78 | 28.87 | 103.2 | 76.71 |60.02 |54.87 | 33.35 | 16.04 | 12.29
Luong mua 73.8 64 62.8 | 65.2 | 97.6 | 93.8 | 90.8 | 77.8 | 83.9 | 959 | 88.1 | 852
Luong bdc hoi 88.6 | 76.8 | 75.4 | 78.2 | 117.1 |112.6| 109 | 93.4 |100.7 | 115.1 | 105.7 | 102.2

(Nguon so liéu: Thong ké cia Hé thong Nii Coc, tinh Thdi nguyén)

Cung céc s liéu vé ning sudt, lugng mua hidu qua, lwgng bdc hoi mit rudng, va cac ton that
chuyén tai nudc t6i cac khu tudi, két qua phan b6 tdi vu tudi dugc cho trong Bang 2:
Bang 2. Két qua phan b tw6i toi wu theo khu twéi va theo thang

Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
Tudi Kénh Chinh| 0.233 | 2.1 1 1.5 0.5 ]0.358 0 0.65 | 0.975 | 1.087 | 0.466 | 0.621
Tudi Kénh Dong | 0.484 | 4.365 | 2.079 | 3.118 | 0.704 | 0.696 0 1.35 [ 2.026 | 2.257 | 0.967 | 1.29
Tuoi Kénh Gitta | 0.51 | 4.595 | 2.188 | 3.282 | 1.094 | 0.734 0 1.423 | 2.134 | 2.378 | 1.019 | 1.359
Tuéi Kénh Tay [ 0.591| 5.4 |2.571(3.857 | 1.286 | 0.825 0 1.714 | 2.571 | 2.758 | 1.182 | 1.576
Tong luong tusi | 1.817 | 16.46 | 7.838 [11.757 3.584 | 2.612 0 5.138 | 7.706 | 8.48 | 3.634 | 4.846

(Don vi tuéi cho timg khu tudi tinh theo triéu m)
Cac két qua phan bd tudi nay duoc tinh nhu 13 dau vao cua bai toan phat dién toi wu. Vi cong
suat 1.9 M, va luu luong nuée qua tude bin 14 23 m*/s, chuong trinh tdi wu phat dién cho két qua

trong Bang 3 sau day.

Bang 3. Két qua phan bd nwéc tdi wu cho phat dién

T1 T2 T3 | T4 |T5]| T6 ]| T7 ]| T8 | TO |T10|T11]|T12
Tong phan phoi nude cho wéi, | ) 00119 93110 60(14.52| 6.35 | 5.38 | 2.77 | 7.90 |10.47|11.25| 6.40 | 7.61
nudc sinh hoat cong nghiép, ...

Luong nudc qua tube-bin 5.87 | 0.00 | 3.03 | 17.88|61.00 | 61.00|61.00 |51.68 |43.93|21.57 | 9.15 | 4.20
Gia bong cua nuoc phatdien | 1.00 | 1.00 | 1.00 | 0.95 | 0.95 | 0.95 | 0.95 | 0.95 | 0.95 | 0.95 | 1.00 | 1.00

(Don Vi phdn phéi mede tinh theo triéu m°, don vi gid tri & nghin VNB/m®)

Tuy day 14 mo hinh twong ddi don gian,
nhung 13 quy tic van hanh trong nhiéu Hé thong
Tai nguyén nudc cua chung ta. Sau day, ching
ta tiép tuc phat trién mé hinh nay.

2.MO HINH KET HQP TOI UU GIUA
TUOI VA PHAT PIEN

Két hop cac mé hinh phan bo tdi wu phat
trién riéng cho tudi va phat dién vao cing mot
chd, chiing ta xay dung mé hinh cho phan bé tbi
wu tai nguyén nudc cia hé théng cho hai s
dung nudc canh tranh nhau. Ngoai hai st dung
nudce cho tudi va phat dién, mé hinh ctia chung
toi trén thuc té con bao gom ca sir dung nudc
cho cung cap nudc sinh hoat, nudc cong nghiép,
van van, nhung dé phd hop véi cac wu tién cho
nudc sinh hoat, chiing t6i da tao rang budc wu
tién cung cap day du nude sinh hoat, nudc cong
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nghiép, ..., dé chi con lai hai str dung canh tranh
la nude tudi va nudc cho phat dién. Véi viee
xay dung moé hinh nhu vay, chiing ta c6 thé xem
xét tinh hudng hién dang dién ra & Thai Nguyén
khi cac nha quan 1y cua tinh dang can nhéc lya
chon céc chién luoc giam do wu tién cua tudi.

Pé két hop hai mo hinh tudi toi uu va phat
dién t6i wu, chung t6i van dua trén cac tiép can
xay dung ciu hién tai. Cu thé, viéc tinh toan
ham lgi ich str dung nudc tudi van dya trén ham
cau ddi voi nudc tudi cua cac vu lia Pong
Xuan, Hé Thu va vu ngdé Pong. Puong cau dbi
véi nude cho phat dién van duoc xay dung dua
trén biéu gia dién ctia Tong cuc Pién cta chinh
phi. Cac két qua toi uu sau khi chay chuong
trinh duoc trinh bay théng qua céc bang biéu
dudi day.

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 45 (6/2014)



Bang 4. Két qua phan bd toi wu tudi va dién

Gié tudi tai KENH CHINH 0.00{ 0.01] 0.00f 0.00{ 0.00| 0.00| 0.00| 0.00| 0.00| 0.40|0.00|0.00
Khdi lugng twdi cho KENH CHINH [0.23] 2.07|] 1.00] 1.50] 0.50]| 0.36] 0.00| 0.65] 0.97] 1.09]0.47[0.62
Gia tuéi tai KENH GIUA 0.00{ 0.01] 0.00f 0.00{ 0.00| 0.00| 0.00| 0.00| 0.00| 0.52]0.00|0.00
Khdi lugng tudi cho KENH GIUA  [0.51] 4.54| 2.19] 3.28] 1.09] 0.73] 0.00] 1.42] 2.13] 2.38]1.02[1.36
Gia tudi tai KENH DPONG 0.00{ 0.01] 0.00f 0.00{ 0.00| 0.00| 0.00| 0.00| 0.00| 0.46|0.00)|0.00
Khdi lugng tudi cho KENH PONG [0.48] 4.31] 2.08] 3.12] 0.70] 0.70] 0.00] 1.35] 2.03] 2.26]0.97[1.29
Gi4 tudi tai KENH TAY 0.00|{ 0.01] 0.00f 0.00{ 0.00| 0.00| 0.00| 0.00| 0.00| 0.49]0.00|0.00
Khdi lugng tudi cho KENH TAY 0.60| 5.33] 2.57| 3.86| 1.29| 0.82] 0.00| 1.71] 2.57| 2.79]1.20|1.60
Gia nude cho PHAT DIEN 0.65| 0.65| 0.65| 0.63| 0.55| 0.55] 0.55| 0.56]| 0.57| 0.60]0.64]0.65
Khdi lugng nuéc cho PHAT PIEN [4.08] 0.00] 1.97] 20.08] 60.61]60.61]60.61]49.35]43.82]/20.12]8.12[2.78
Giéa tri Kinh t€ cua PHAT DIEN 0.21] 0.00|] 0.10| 1.00] 2.96| 3.31] 2.58| 2.47| 2.29| 1.02]/0.42|0.14
Gia nudce cho dién khi cung cap nudc|0.65| 0.63| 0.64| 0.64| 0.62] 0.63| 0.63| 0.62| 0.62| 0.62|0.65|0.65
Khdi lugng cung cip nudc 4.59]19.02]| 10.60| 14.52| 6.35| 5.38] 2.77| 7.90|10.47|11.28/6.42|7.63
Tong Gié trj Kinh té ciia TUOI 3.36| 7.77] 2.60| 4.20| 0.54| 0.48] 0.00| 0.25] 1.20|17.74/6.73]8.97
Tong khdi lugng nude tudi 1.82|16.25| 7.84| 11.76| 3.58| 2.61| 0.00| 5.14| 7.71| 8.52|3.65|4.87

Trong 161 giai phan bd nudce ti wu cho tudi
va phat dién véi cac diéu kién ban dau nhu d3
trinh bay ¢ trén, ching ta c6 thé c6 mot sé nhan
xét nhu sau:

-V6i mac gia hién hanh cia nang luong dién
va san pham ndng nghiép (IGa, ngd) hién nay,
Hé théng NUi Céc phan bd nhiéu nude cho tudi,
va it nude cho phat di¢n. Trong Bang 4 ¢ trén,
khdi lwong nude tudi cho toan b bén khu tudi
1a kha day du theo yéu cau tudi tdi da cho trong
trot. Pidu d6 duoc biéu hién boi cac mac gia
bong xap xi bang khong.

-Gia bong cua nude cho phat dién la kha cao
(0.54-0.65 nghin VND/m®) so véi gia cua nuéce
twdi. Didu nay cho thdy luong cung cip nuéc
con thiéu nhiéu so véi yéu cau nuéc cho phat
dién, vi khi gia bong con 16n thi cé nghia 1a ham
gia tri cua phat dién van con cd thé ting 1én
bang cach cung cap thém nudc cho phat dién.

-Tai phan bd nudc ti wu theo mo hinh hién
tai, tong gi4 tri kinh té cho tudi 1a 56.83107 ty

Tuwdi Kénh Gilka
Twdi 41.83107 _ Dién 20.81214
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VND/nam, tong gia tri kinh té cua phat dién Ia
19.49965 ty VND/nim. Nhung néu chlng ta cit
giam nude cho tudi dé cung cip nudc cho phat
dién, vi du, cat giam dé tong gia tri cia nuéc
tudi giam xudng con 51.83107 ty VND/nam,
téng gia tri cua nudc cho phat dién cé thé ting
Ién 20.53177 ty VND/nam, thi gid béng cua
nude tudi S€ tang 1én téi cdc muc vao khoang
0.3 hodc 0.5 nghin VNB/m®. Pugc thoa man
hon vé cung cép nudc, gid cua nudc cho phét
dién ndi chung giam nhe doi chit, theo dtng
quy luat cung-cau caa ly thuyét kinh té thi
truong.

-Néu tiép tuc giam nudc gianh cho tudi dé
tang nudc gianh cho phat dién sao cho téi mac
téng gia tri kinh té cua tudi chi con 1a 41.83107
ty VND/nam, téng gia tri kinh té cua phat dién
s& ting 1én ti 20.81214 ty VND/nam. Céc dién
bién cua gia bong va khdi lwong phan bo cho
cac khu tudi va phat dién duoc thé hién boi céc
dd thi sau:

Twdi K&nh Déng
Twéi 41.83107 _ Dién 20.81214
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Phét dién
Twdi 41.83107 _ Dién 20.81214

ﬂﬂﬂﬂﬂ ‘
10 12

m P_HYDROPOWER=100 mX_HYDROPOWER

Phét dign
Twdi 41.83107 _ Dién 20.81214

e P _HYDROPOWER®100 s HYDROPOWER

11

Hinh 1. Vi du dé minh hoa thay doéi phin b6 nuéc theo thang ciia mét sé khu twdi va ciia nha
may dién cung Cac mirc gid bong cua mé hinh khi cat giam nude twdi dé gianh cho phat dién.

-Vai tro cua gid bong (shadow prices) trong
kinh té hoc Ia rat quan trong. D6 1a muc gia dé
t61 wvu ham gia tri Kinh té cua thi truong. Khi thi
treong la canh tranh hoan hao, gia bong la gia
thi truong. Trong nhirng trudng hop that bai thi
truong nhu trong hoan canh ching ta dang xem
xét, gia bong la gia ang vai mac phan b tbi wu.
Mic di cd thé tinh toan muc gia bong trong md
hinh t6i wu hoa cua ching ta, xong gia bong
trong thuc té 1a kho c6 thé xac dinh. Tuy nhién,
viéc tinh toan gia bong nhu dugc thuc hién
trong md hinh s& t6 ra hitu ich trong cung cap
nhitng hiéu biét sdu sic dé xay dung gia nudc
ndi chung hoac thuy loi phi ndi riéng.

-Mét trong nhitng dic diém cua gia ca va gia
bong la phan 4nh mic do khan hiém cua hang
hda va dich vu. Khi gia tang, hang hoa va dich vu
s& tang mac khan hiém. Khi dwoc cung cap day
du hon, gia cua thi trueong hoac gia bong sé giam.
Trén Hinh 1 ¢ trén, gia bong tinh dwoc trong mo
hinh phan &nh kha rd dac diém kinh té nay. Boi
v6i dd thi phan bd nudce cho phat dién theo tirng
thang, cac mac cung cip nudc I6n hon déu tng
Vv6i cac mic gia bong nho hon. B4i véi cac db thi
cho cac khu tudi, phan bd nudc theo thang ciing
thé hién diac diém nay, xong can luu y la nudc
tudi & ddy duoc cung cip cho ba vu mia khac
nhau, véi ba ham cau khac nhau d6i véi nuéce
tudi, trong d6 cau cua vu ngd Pong ddi véi nudc
tudi 1a cao nhat, do gia tri kinh té cua ngd 1a cao
hon so véi lla, va cau tudi cia vu Pong Xuin
cao hon cau tuéi cia vu Hé Thu.

-Bai toan dwoc md ta trén day cling co thé
dugc md hinh hoa bang céach stra dbi doi chit so
Véi tiép can dd duoc sir dung. Cu thé, thay vi sir
dung tong so gia tri ctia nude tudi va nude gianh
cho phéat dién nhu mot ham muyc tiéu va toi da
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ham muc tiéu nay tuy thuoc cac rang buoc tinh
cling nhu rang budc dong caa md hinh, ching ta
sir dung chi riéng gia trj kinh té cua tong lwong
tudi nhu mot ham muc tiéu va giir cho tong gia
tri phat dién tai mot gia tri ¢6 dinh cy thé nhu
mét rang budc cung voi cac rang budc khac, va
t6i da hoa ham muc tiéu. Chlng ta s& nhan duogc
cac két qua tdi uu phan bo tdi wu cho muc tiéu
tudi vai cac rang budc thong thuong (ng véi cac
muc gia tri kinh té d4 cho trudc cua phat dién.

-Tiép can nay ciing duoc st dung mot cach
binh diang cho muc tiéu cuc dai ham muc tiéu
cua tong gia tri kinh té cia phat dién trong khi
gitr cho tong gia tri kinh té caa tudi c¢b dinh tai
mot mac da cho trudce trong khi thoa man cac
rang budc thong thuong khac.

-Nhu vy, chiing t6i d4 trinh bay céc tiép can
khac nhau c6 kha nang dugc st dung cho bai
toan toi wu hoa cho phan bd tai nguyén nuéc
cho cac muc tiéu khac nhau. Cach lam nay co
thé duoc tong quat hda cho nhiéu hon hai muc
tiéu stir dung nudce cho tudi va phat dién noi trén.
Cu thé, bai toan co thé dwoc mo rong cho bai
toan dong thoi cung cap nudc cho tudi, phat
dién, cung cap nudc cdng nghiép, cung Cap dich
vu du lich, ... d& xem xét cac phan bd tbi uu
nuoc cua Hé thong Tai nguyén Nudc. Tat nhién,
trong tinh hudng ¢6 nhiéu myc tiéu, bai toan co
thé duoc xay dung theo cac phién ban khéc
nhau dé phong pht thém cac géc nhin déi véi
bai toan kinh té n6i chung.

Trong phan 3 tiép theo, chling ta s& phat trién
tiép can da-muc tiéu da nhic t6i ¢ trén dé
nghién cau tinh hudng khi gia ca tuong dbi
khong dugc bao dam. Vi du, ching ta d4 biét
cau nude cho phat dién trong muc ndy duoc xay
dung tir biéu gia dién cua Tong cuc Pién. Tuy
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nhién, biéu gia nay khdng phai la biéu gia ma
ngudi sir dung dién cudi cling phai thanh toan.
Noi chung, nguoi tiéu dung phai tra mot uegng
tién cao hon nhiéu. Vi thé, dé ti da loi ich cua
toan by nén kinh té, chiing ta phai tinh téi nhirng
loi ich day du duoc thé hién boi muc gia ma
ngudi tiéu dung cudi cung phai tra. Do vay, ham
cau ddi véi sir dung nudc cua hé thong cho phat
dién phai duoc dya trén biéu gia ma nguoi tiéu
dung thyc sy phai tra khi tiéu dung nang lugng
dién tai cac thoi diém khac nhau.

3. MO HINH PA-MUC TIEU

Phat di&n _ CBu dwra vao Biéu gia cha TC Dién
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Nhu d3 n6i & trén, hai ham cau dbi véi st
dung nudc cho phat dién Gng v6i hai biéu gia
dién c6 anh huong rat khac nhau ddi voi mo
hinh t6i uvu héa phan bd tai nguyén cia chung
ta, va dac biét la anh hudng t6i cac mirc gia
béng cua nude cho phat dién cling nhu téi cac
phan b6 nudc cho phat dién theo cac thang trong
nam, tac 1a cudi clng anh hudng téi phan bd
nuéc toi vu cia Hé théng. Cac két qua duogc
phan anh trong clng mot md hinh phan b tbi
vu nhung Ung v6i hai ham cau khac nhau dugc
thé hién bai cac do thi sau.

Phat dién _ Cu nwéc phat dign dwa trén biu gia do
ngwdi tigu ding phai thanh toan
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Hinh 2 Khéac biét vé cdc phédn bé mede cho phat dién va gid bong theo thang ciia mé hinh phan bé
nuoc toi wu cho tudi va phat dién tmg voi hai ham cau khdc nhau, trong dé mét ham Cau dyea trén biéu
gid dién cua Tong cuc Dién va mot ham cau dya trén biéu gia ma nguoi tiéu dung phdi thanh toan.

Vi vy, g vdi cac tlep can xay dung cau khac
nhau, Chung ta s& co cac két qua toi uu khac nhau
cho dil cdu trac md hinh ciing nhu cac rang budc
khéc van giit nguyén nhu cii. Vi I& d6, chiing t6i
sir dung thém tiép can hiéu qua trung tinh (Neutral
Economic Efficiency) (Xem Griffin, “Kinh té Tai
nguyén Nudc”, 2006, Ban dich cuia Pao Van
Khiém, 2013), la khai niém tuong ty t6i wu Pareto
trong Kinh té hoc noi chung.

Theo tiép can ndy, chlng ta s& xay dung cac
danh doi (trade-offs) gitra tudi va thiry dién bang

Cac phan bd t8i wu Pareto gilka nwde twdi va nuwde phat
di&n (¥ng v&i ham ciu do Tng Cuc Dién dwara
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céch chay cac chuong trinh t6i wu dé t6i vu mot
trong hai muc tiéu (hoac tudi, hoac thuy dién)
trong khi ¢d dinh muc tiéu con lai. Sau d6 chiing
ta hoan ddi muc tiéu can cuc dai va cd dinh muc
tiéu con lai. Cac két qua thu duoc s& duoc sang
loc theo tiéu chuan t6i uu Pareto, tirc 1a chi giit lai
nhitng lwa chon khong thé cai thién hiéu qua phan
bd ti uu Pareto. Cac két qua cho cac truong hop
mg v6i cac ham cau khéc nhau mg véi cac
truong hop cau dugc tinh dua vao biéu gia cua
Tong cuc Pién hay do ngudi dan thanh toan:

Cac phin bd gilka nuwdc twdi va nwdc phat dign fng vdi
cdu do nguditidu ding thanh toan
[
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Hinh 3. Phan bé 6i wu Pareto nudc cho twdi va phat dién trong hai truong hop cau khdc nhau:
Do thi bén tréi irmg voi cau dya trén biéu gid ciia Tong cuc Pién va Doé thi bén phdi diea trén biéu
gia do nguoi ti€u dung thanh toan.
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Trong cac tinh hudng hiéu qua Pareto, viéc
xac dinh nghiém t6i wu cudi cling ciia bai toan
duogc giai quyét thong qua cac qua trinh thuong
lugng hoac mac ca gitta cac bén cO lién quan.
Vén d& ndy s& 1a chi dé thao luan cta cac bai
viét tiép theo cua chung toi.

4. KET LUAN:

Bai viét trinh bay cac két qua cua qua trinh
mod hinh hda c6 sir dung cac k¥ thuat tdi uu dé
mo ta cac bai toan kinh té vé phan b téi uu tai
nguyén nude ciia mot hé thdng tai nguyén nudc

TAI LIEU THAM KHAO

va cac minh hoa duoc lay tir viéc ap dung mé
hinh cho Hé thdng Tai nguyén Nudc Nai Céc,
tinh Thai Nguyén. Tuy nhién, trong thuc té,
ching t6i ciing d4 &p dung cac tiép can trén cho
cac truong hop khac nhau, cu thé nhu cho Luu
vuc Lo-Gam. Nhung do khudn kho bai viét co
han, chung t6i xin tam thoi han ché vao viéc
trinh bay mot sb két qua tinh toan ctia Hé thong
NUGi Cdc s& trinh bay cac két qua tinh toan cho
L6-Gam ciing nhu cac két qua tinh toan t6i uu
héa dong trong mot dip khéc.
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Abstract
APPLICATION OPTIMAL APPROACH TO ANALYZE WATER ALLOCATION
FOR IRRIGATION AND HYDROPOWER GENERATION

Nowadays, using the optimization (static and dynamic) approach is a way to simulate and
analyze the economic problems of water resources systems, especially in optimal water resources
allocation. This article has presented some results in modeling of water resources allocation for
various purposes in different situations, namely optimal water allocation for irrigation and
hydropower generation which have been applied in Nui coc schemes, Thai Nguyen province.
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