BAI BAO KHOA HOC

MOI QUAN HE GIUA NUGC-NANG LUQNG CUA HE THONG
HO CHUA PA MUC TIEU TREN LUU VUC SONG BE

Nguyén Thi Thuy Linh'

Tém tit: Véi nguon tai nguyén nude ngay cang han ché va mike tiéu thu nude ngay cang tang, chuyén
doi muc dich sir dung nude la mot trong nhitng phwong phdp qudn Iy can dwoc xem xét dé cdi thién tinh
trang thiéu nude va giip phdt trién bén viing. Diéu nday doi héi mét yéu cau cdp thiét vé sw phit hop
quan Iy tai nguyén nudc trong moi twong tac gitta Nuée va Nang luong (W-E). Nghién ciru nay ddanh
gid cdc chinh sdach phét dién cia hé thong hé chira béc thang trén luu viee séng Bé vé an ninh cdp nuée
(W) va san xudt nang lwong (E). Mé hinh mé phoéng phdn bé nude tong qudt (Generalized Water
Allocation Simulation Model) di dwoc dp dung dé mé phéng viée sir dung va phdn phéi nude ciia mot
hé thong phirc hop bao gom phdat dién va cap nuwde. Cac phwong dn dwoc dé xudt bang viéc thay doi sé
gio phat dién hang thang da dwoc mé hinh héa va so sanh. Két qua chimg minh rang viéc théa hiép
gitta viéc phdt dién va cdp nudce cé thé givp gidm thiéu mirc dé tram trong ciia tinh trang thiéu medc.
Nghién ciru cung cdp cdi nhin tong thé vé hiéu sudt hoat dong ciia hé thong ho chira bdc thang da muc
tiéu trén huu viee séng Bé, dong thoi gép thém co sé khoa hoc trong viée ndng cao hiéu qua qudn Iy vén

hanh lién ho chira nham ddp iing nhu cau ngdy cang tang vé mede va nang lwong & Viét Nam.
Twr khoa: Cung cap nudc, phat dién, thi€u hut, da muc tiéu, ho chira bac thang, moé phéng, luu vuc song Bé.

1. PAT VAN PE

Dan s6 va kinh té ting nhanh lam ting nhu ciu
vé nude, nang luong va ngudn thuc pham (Water-
Energy-Food). Do d6, sy phu thudc 1an nhau cta
nudc va nang luong tré nén ngay cang phuc tap va
can duoc xem xét than trong. Tuong tic phirc tap
nay duoc coi 1a mot trong nhiing thach thirc dé dat
duogc cac muyc tidu phat trién bén virng (Hellegers
va cong su, 2008; Bazilian va cong su, 2011; Scott
va cong sy, 2011; Hussey va cong su, 2012). Su
can thiét phai xdy dung quy trinh van hanh hd
chira toan dién, cin bang cac muc tiéu va giam
thiéu céac tac dong ti€u cuc dé dat duoc su phat
trién bén vitng. Mac du c6 mét sb nghién ctru
trudc day da diéu tra nghién ctru vé giam thiéu
thiét hai do han han giy ra (Vu va cong su 2015;
Noi va cong su, 2015; Lé va cong sy 2016;
Truong va cong su, 2018) nhung nghién ctru vé
tuong tac cia ning lwong va nude dé giam thiéu
thiét hai do han han hiém khi dugc xem xét. Trong

"' B6 mén Ky thudt tai nguyén mede va Moi truong, Phén
hiéu truong Dai hoc Thuy loi
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nghién cru nay, M6 hinh mé phong phan bd nudc
tong quat (GWASIM) (Chou va cong su, 2010)
duoc lwa chon dé mé ta chinh xac va chi tiét hé
thong tai nguyén nudc cia luu vuc song Bé. Cac
tuong tac phtrc tap cua nude va nang lugng trong
hé thdng hd chira dwoc mé phong va phan tich
trén co sothay d6i cac kich ban vé sb gio phat dién
hang thang. Két qua nghién ctru gop thém co so
khoa hoc cho viéc dé xuét cac giai phap thoa hiép
giita phat dién va cip nudc.

2. TONG QUAN CAC NGHIEN CUU

Han ché vé& ngudn nude va chi phi cip nuée
khong 16 khién chang ta phai nang cao hiéu qua
quan 1y nudc va van hanh cic ngudn nudc sin co
(Bozorg Haddad va Marino 2007). Tac dong cua
bién d6i khi hau d6i v6i chu ky thiy van lam thay
d6i su phan b cta dong chay trong tuwong lai theo
khong gian va thoi gian, didu nay co thé dan dén
gia ting cing thang trong viéc quan 1y tai nguyén
nude. Do d6, diéu quan trong 1 phai diéu chinh
tiéu chuan quan ly hién tai cho phu hop véi cac
thach thirc méi (Yu et al. 2002; Jiang et al. 2007;
Majone et al. 2012). H) chira 1a mot trong nhiing
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cong cu hiéu qua nhat dé quan 1y tai nguyén nudc.
Mot hd chira da muc tiéu ton tai nhiéu mau thuin
nhu phat dién va cép nuée, néu duge van hanh
thich hop c6 thé giup giam thiéu cing thing cua
hé thong tai nguyén nudc. Hién nay, phan 16n cac
nghién ctru vé t6i uu hoa hd chira da muc tiéu tap
trung vao vi¢c tim ra cac chinh sach van hanh tbi
vu cho cac muc dich khac nhau nhu tuéi tiéu, cap
nudc, phat di€n, cac yéu cAu vé méi truong va
kiém soat 1 lut (Chandramouli et al. 2001;
Labadie 2004; Reddy et al. 2006; Kumar va cong
su 2006; Nagesh Kumar va cong sy 2007; Rani va
cong sy 2010). Moi quan hé phy thudc 13n nhau
gilra cung cép Nuoc- Nang luong- Luong thuc da
duoc chua trong va dugc coi la nhitng thach thuc
trong quan 1y va phat trién bén vitng tai tai nguyén
nudc (Velazquez va cong sy 2011; Bhaduri va
cong su 2015; Biggs va cong sy 2015; Endo va
cong su. 2015; Rasul va cong sy 2016; Liu va
cong su 2017; Cai va cong su 2018; Endo va cdng
su 2017; Inas va cong sy 2017; Stamou va cdng
su 2018). Doi hoi cac nha quan ly phai dua ra giai
phép thoa hiép gitra cac muc tiéu khac nhau. Viéc
md phong van hanh hd chira da muc tiéu duoc
xem 1a mét trong nhitng phwong phap tiép can
dugc mong doi s€ tim ra gidi phap toan dién cho
mdi quan hé phuc tap giira Nude- Luong thyc-
Nang lugng (WFE Nexus) (Castelletti va cong su,
2012; Ramos va cong su, 2013; Ahmad va cong
su, 2014; Hurford va Harou, 2014; Bai va cdng
su, 2015; Chu va cong sy, 2015; Li va cdng su,
2019a; Si va codng sy, 2019; Li va cdng su,
2019b). Trong nghién ctru nay, mdi quan hé giira
Nude-Nang lugng duge phan tich thong qua céac
kich ban vé sb gio phat dién hang thang.
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Hinh 1. Ban do luu vuc song Bé
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3. PHUONG PHAP: MO HINH MO
PHONG PHAN BO NUOC TONG QUAT
(GENERALIZED WATER ALLOCATION
MODEL)

M6 hinh md phong phan bd nuée tong quat
(Generalized water allocation model - GWASIM)
dugc phat trién dua trén Network Flow
Programming (NFP). Pdy 1a mé hinh phan b
nudc téng quat tham chiéu mé hinh MODSIM cuia
Colorado State University (Labadie, 2004), su
dung thuat todn Out-of-Kilter (Fulkerson, 1961)
dé giai quyét cac van d& vé NFP. GWASIM dit
cac hé s chi phi (cost coefficient) cho cac nhu
cau nhan tao (artificial demand) va luu trit trong
hd (storage arcs) dé thé hién quy tic phén bd
nude. Chi phi ciia nat khong dé cap dén gia tri
thyc té cia tién t&, ma 1a dé cap dén mot sd wu tién
(priority) (hodc yéu t6 trong sb). Chi phi luu trit
nhin tao hodc nhu cau (demand arcs) trong
GWASIM dugc dua ra gia thuyét nhu phuong
trinh sau:

c¢i=-10000+10prior; (1)

Trong d6 c;: Hé sb chi phi van chuyén don vi
cua arc; nhén tao; prior;: Uu tién arc i.

GWASIM c6 thé md phong san lugng ctia mot
hé thdng khu vurc theo tiéu chi thiét ké cu thé, chi
s6 thiéu nude (Shortage Index-SI), véi bude thoi
gian mo phong 1a 1 ng?y.

100 .y (DF)Z
s1="y =i (57)

Dy (2
Trong do6 SI: Chi sb thiéu hut nuée; N: SO nim
thoi gian phén tich; DFi: Nhu cau nudc trong nim
tht 1; Di: Luong thiéu hut nudc trong nam th i.
Hiéu suit ciia ngudn cung cip nude duge danh
gia bang SR trong nghién ctru nay. SR 1a tong
lwong nude thiéu hut trong mot thoi ky nhat dinh
chia cho lwgng nudc du kién cung cip trong ciing
thoi ky d6. Chi sb nay 1a chi s co ban va thudng
xuyén duoc st dung dé do hiéu suét cua hé théng

cap nude. SR dugce tinh bang cong thic dudi déy:
SR = Lurenz mrére théu trons mit zisi dom x100% (3)

Luormg cép moce thao thist L wong mid saidear

Trong nghién ctru nay, hé thong hd chira dugc
véan hanh theo ché d6 diéu tiét nim, tuan theo biéu
d6 diéu phdi, bao gdm céac dudng quy tic gidi han
trén va giéi han dudi dé chi dan viée diéu tiét
lwong nuée cia hd chira, dap Gmg cho cac muc
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tidu cip nudc khac nhau. Khu vuc nghién ctru bao
gdm bdn hd chira chinh 14 hd chira Thac Mo, Can
Pon, Srock Phu Miéng va Phudc Hoa (hinh 1).
Céc hd Thac Mo, Can Pon, Srock Phu Miéng
ngoai nhi¢ém vu phat dién con c6é nhi€ém vu cép
nude sinh hoat, cong nghi€p va nudc tudi nong
nghiép. HO chita Phuéc Hoa c6 nhiém vu cép
nude tudi cho néng nghiép, chuyén nude cho hd
Dau Tiéng va duy tri dong chay méi trudng & khu
vuc ha luu. Tir trude dén nay, phat dién 1a nhiém
vu luén dugc wu tién cua cac hd chira nay. Tuy
nhién, do tinh trang thiéu nudc trong nhitng nim
gan day, nén chinh sach van hanh cua cac ho chira
(Thac Mo, Can Pon, Srock Phu Miéng va Phudc
Hoa) trén Iuu vuc song Bé, can thay d6i theo
nguyén tic wu tién cung cap nudc cho dan sinh va
cong nghiép. Trong sau kich ban, xem xét uu tién
cho nhu cau thuy dién xép sau wu tién cip nudc
sinh hoat va cong nghiép, va xép trudc uu tién cip
nudc cho nong nghiép.

GWRASIM md phdéng céch thirc phan chia
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(a) Dong chay vao hd chira Thac Mo
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(c) Dong chay khu gitra hd chira Srock Phu Miéng

nudc va quy dinh van hanh hd chira trong hé
thong dya trén quy tic gan cac hé sb chi phi cho
nat nhu cau nudc va nat heu triv nude (thé hién
nudc trit trong hd chira). Thir tu wu tién cap nudc
ctia Iuu vue duoc thé hién qua hé sé chi phi ¢; (da
dé cap & cong thirc 1) va thir ty wu tién dugc thé
hién nhu sau:
CDDI < CDHP < CDAG < CDiver < CSF

. . C V1A A 1 1r
Trong d6, €prrva 2 13 hé so chi phi ctia nhu
cau nude sinh hoat va cong nghi€ép va nhu cau

. re A A C A A1 ;o
nudce tudi ndng nghi€¢p; % h¢ so chi phi cia nhu

p rp a:a. C . C 1A K . ;o
cau phat dién; Pever va “E 13 hé so chi phi cla

nhu ciu chuyén nudc va moi trudng; Csr 1a hé sb
chi phi cia ving luu trir kiém soat 1. S6 liéu nhu
cAu nude cho cac muc dich khac nhau duge cung
cép boi Vién Quy hoach Thuy loi Mién Nam cho
nam 2015. S6 liéu lwu lwong tr ndm 1978 dén
nam 2010 dugc st dung dé mo phong (Hinh 2).
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(b) Dong chay khu giita hd chira Can Pon
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(d) Dong chay khu gitra hé chira Phudc Hoa

Hinh 2. Biéu do Box-Whisker vé luu heong trung binh hang thang
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4. KET QUA MO PHONG

4.1. Kich ban mo6 phéng

Ngay nay cic nhu cau ngdy cang gia ting va
canh tranh khi ngudn tai nguyén nuéc ngay cang
han ché, viéc van hanh hé thdng hd chira mét cach
t6i wu tr& nén phtc tap hon. Nhiéu phuong an
khac nhau da duogc phan tich khi van hanh hé
thong ho chira. Trong nghién ctru ndy, sau phuong
an voi1 cac gio phat dién khac nhau da dugc phan
tich, tr Phuong 4n 0 dén Phuong an 5. MJ&i
phuong 4n dugc xac dinh twong Gng 1a gio phat
dién ban dau giam di 10%, 20%, 30%, 40% va
50%. Phuong an 0 ing voi gio tao hién tai dugc
sir dung 1am chudn dé so sanh voi cac phuong an
van hanh khac. Hé thdng tai nguyén nudc dugc
thé hién trong GWASIM gidng nhu mot mang
ludi ma cac nat (node) duge két voi nhau boi cac
lién két (link). Bay loai nut khac nhau (bao gém
dong chay, hop luu, chuyén nuéc, hd chira, nhu
cau nude, nhu cau nude khong tiéu hao va ha luu)
dé tao nén mang ludi. Cac phuong an khac nhau
g v6i gid phat dién cua cac hd chira khac nhau
duogc coi nhu cac bién dau vao mo hinh. Md hinh
s€ moO phong hién trang tai nguyén nudc thong qua
kha niang cip nudc va phat dién cta hé théng hod
chira. Trong nghién clru nay, cac chi sb6 SI, DPD
va SR dugc sir dung dé mé ta tinh trang thiéu
nudc cua hé thong va duge coi 13 nhitng chi sb
danh gia hé thong ho chira véi nhiém vu cip nude.
Téng trung binh san lwong thiy dién hang nim
dugc xem xét 1a chi s6 danh gia kha nang van
hanh cua hé théng hd chira bac thang véi nhiém
vu tao nang lugng.

4.2. Két qua so sanh cac phwong an

Céc chi s thiéu nuéc va phat dién duge tinh
toan cho cac phuong an khac nhau nhu thé hién
trong Bang 1, Bang 2 va Bang 3 va Hinh 3. Noi
chung, gi4 tri cua cac chi sb thiéu nudc (SI, SR,
DPD) giam tir Phuong 4n 0 dén Phuong 4n 5 & tat
ca cac nhu cau nudc trong ving nghién ctru. C6
nghia 13 lugng nude cung cap ting 1én khi s6 gio
phat dién giam dan. Nhu thé hién trong Bang 1,
gia tri cta SI 1a 4,38 ¢ Phuong an 0 giam xudng
con 0,45 & Phuong an 5 & Thuong ngudn trong
khi céc gia tri d6 ¢ Thac Mo 1a 0,67 va 0,22. Céc
gi4 tri ciia SI dudi 1, chi s6 thiéu hut duoc thiét ké
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cho cung cdp nudc & Pai Loan (Huang va cong
su, 2002), & tat ca cac khu vuc c6 nhu cau ngoai
trir khu vuc ¢6 nhu cau ¢ thuong ngudn. Twong
tu, viéc giam gia tri DPD cua cép nudc sinh hoat
va cong nghi¢p tr Phuong an 0 dén Phuong an 5
dugc trinh bay trong Bang 2. Gid tri DPD ¢
Thuong nguén va Thac Mo giam tr 17472 va
3824 (Phuong 4n 0) xubng 5062 va 2971 (Phuong
an 5) 1an lwot. Tai Thac Mo, gia tri SI cua cip
nudc sinh hoat va cong nghi¢p gidm tu 0,67
(Phuong an 0) xubng 0,22 (Phwong an 5), nhu di
dé cap ¢ trén (Bang 1). Trong khi gia tri DPD 1a
3824 trong Phuong an 0 va giam xudng téi 2971
trong Phuong 4n 5. Diéu nay c6 nghia 1a mic du
gia tri SI kha nho hon 1, gia tri DPD van c6 thé &
trén mirc chdp nhan dugc. NO ching minh ring
DPD c¢6 thé dugc st dung dé thé hién mic do
nghiém trong cta sy kién tham hut, 1a mot ti€u chi
chit ché hon dé kham pha mirc d6 nghiém trong
cua cac sy kién han han. Mac du gia tri DPD tang
nhe tir Phuong 4n 0 dén Phuong 4n 5 & khu vuc ha
luu cua cac khu vuc ¢6 nhu cdu SRPM va ha luu,
nhitng gi4 tri d6 van dudi 600. Viéc giam cung
cap nuéc & cac khu vuc nhu cdu ha luu din dén
cai thién dang ké ngudn cung cip nudc & cac khu
vuc thuong ngudn cia cic diém cau Thuong
ngué)n, Thac Mo va Céan Pon duoc thé hién béng
cach gidm giad tri DPD. N6 chirng minh su tang
cuong dang ké cia viéc cung cip nudc bang cach
giam gid phat dién cua thiry dién. D6i véi nhu cau
nudc nong nghiép, SR, giéng nhu SI va DPD,
giam dan nhiéu hon tir Phuong 4n 0 dén Phuong
an 5 nhu dugc trinh bay trong Bang 3. SR cua sau
phuong an 1a dudi 30%, ndi chung 1a ty 1& thiéu
nudc cd thé chip nhan dwgc cho nong nghiép.
Ngoai ra, cac muc tiéu vé dong chay méi trudng
cling da dugc chu ¥ bén canh viéc phat trién cac
cach thuce dé dap tmg nhu cAu nude ciia con ngudi
voi gia tri SR dudi 3% trong tat ca cac phuong an.

Pé phan tich sau hon vé hiéu suit phat dién cia
hé thong, trung binh tong lwong dién hang nim
cia sau phuong 4an duoc trinh bay va thé hién
trong Hinh 3. So voi thuc tién van hanh hién tai
(Phuong 4n 0), tong san lugng ning lwong giam tir
1229x10°Kwh  trong Phuong 4n 1 xudng
1146x10°Kwh trong Phuong an 5 tuong mg véi
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mirc giam tir 0,91% dén 6,81%. San luong thiy
dién giam tir 0,91% xudng 6,81% dan dén giam
gia tri SI, DPD va SR ciia ngudn cung cip nudc
trén tit ca cac diém c6 nhu ciu trong luu vuc.
Diéu nay chi ra rang ho chira ¢ thé ting kha ning
xa nude dé phuc vu cip nuéc khi giam gid phat
dién. Khi sb gid phat 16n, hd s& xa nude dé dap
g yéu cau phat dién thay vi duy tri trir luong
cho giai doan van hanh tiép theo. Diéu nay co thé
dan dén luong nudc Iuu trir it hon va giam kha

nang hoan thanh nhiém vu cdp nudc va phat dién
cho thoi doan tiép theo dac biét vao thoi ky han
han. Nhin chung, sau kich ban nay c6 thé thé hién
nhitng xung dot trong viéc chia sé ngudn nudc
giita cung cip nude va ning lwong. Tir két qua cta
sau phuong 4n trén thiy dwoc, khi hd chira phat
dién vd&i phuong 4n gidm thoi gian phat dién thi
kha ning cip nudc cho cic nhu ciu trong luu vire
cai thién hon dac biét khi trong nhitng truong hop
han han nghiém trong.

Biang 1. Chi s6 thiéu hut SI ciia cac phwong an

. . Phuong éan
Muc dich Khu vuc tudi 0 1 5 3 4 5
S Thuong luu 4.38 2.81 2.00 1.42 0.83 0.45
*g. %D Tl}éc Mo 0.67 0.55 0.47 0.40 0.30 0.22
i SD Can bon 0.66 0.56 0.47 0.40 0.31 0.23
aE) (§ SRPM 0.01 0.00 0.00 0.00 0.00 0.00
Ha luu 0.01 0.00 0.00 0.00 0.00 0.00

Biang 2. Chi s6 phan trim thim hut trong ngay (DPD) ciia nim han hin nghiém trong nhat

Muc Khu vire tudi Phuong an
dich 0 1 2 3 4 5
5 Thuong luu 17472 | 13040 | 11752 | 9197 7200 5062
Sz Théc Mo 3824 3725 3735 3696 3147 2971
ERE Cin Don 3850 3751 3761 3722 3169 2991
£ .5 SRPM 468 570 631 631 641 611
A Ha luu 461 561 621 621 631 601
Biang 3. T¥ 1¢ thiéu hut (SR) ciia cac phwong an
Muc Khu vire tudi Phuong an
dich 0 1 2 3 4 5
Nong Thuong luu 28.64% | 25.48% |23.07% |[2029% |16.81% | 13.25%
nghiép Théc Mo 23.34% | 21.42% | 19.28% | 16.64% |13.09% | 10.17%
Cin Don 19.93% | 17.60% | 15.25% | 12.70% | 9.60% | 7.26%
SRPM 191% | 1.49% | 121% | 0.63% | 038% | 0.30%
Ha hru 0.82% | 0.65% | 052% | 027% | 0.17% | 0.15%
Thuong huru 200% | 1.57% | 1.27% | 0.67% | 041% | 0.59%
Muc Dong chay MT 277% | 222% | 1.78% | 095% | 0.59% | 1.63%
131::; Chuyén nude 277% | 5000 | 178% | 095% | 059% | 1.63%

Tt phén tich sdu phuong an trong nghién clru nay
thiy rang nhig xung dot trong viéc chia sé¢ ngudn nudc
gitta cung cip nudc va phat dién tai ru vire Song Bé.
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Hon nita, két qua cho thdy viéc thay ddi gid phat dién
cua chinh sach thuy dién c6 anh huong dén san xudt
thity dién va cung cap nudc trén hru vire song Bé.
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1240 [ 150 cua luvu vuc song Bé. Su danh do6i gitra tinh

1230 < A ’ A 7 : A
1220 k- trang thi€u nudc (cap nudc sinh hoat, cong
®_ }fég I nghi€p va ndng nghi¢p) va viéc phat di¢n cua
5z 7 A 41 A P , . \ \ A
o iig I 17 hé thong ho chira dugc trinh bay dua vao phan
“ ot N tich cac phuong an khac nhau. Khi san lugn
o \ P g ong
1150 | § 1146 thuy dién giam, thi nguon cung cap nudc cho
N SN N : A A e
e = ) ) ; . . nguodi dung sinh hoat va cong nghiép da cé
Phuong dn nhiing cai thién dang ké. Ngoai ra, su khac biét

vé san luong dién va cac chi s6 thiéu nudc gitra
cac phuong an cho thdy viéc thay doi gio phat
dién cua chinh sach thuy dién c6 anh huong
dén san xuit dién va cung cap nudc trén luu
vuc song Bé. Nhin chung, nghién clru nay cung
cép nhiing hiéu biét vé kha nang khai thac ctua
hé théng hd chira bac thang da muc tiéu. Tu
nhiing két qua co6 dugc gitip hd tro viéc ra
quyét dinh va x4y dung nén tang cho cac
nghién ctru trong tuong lai nhim giai quyét
thach thirc vé nude va nang lugng.

Hinh 3. San lwong thuy dién hang nam
cua cdac phwong an

5. KET LUAN

Nghién cuu nay tdp trung vao viéc giam
thiéu tinh trang thiéu nudc ctia hé thdng hd
chira bac thang trén luu vuc song Bé bang cach
thay d6i chinh sach phat dién (s6 gio phat thay
dién cua cac thang). M6 hinh GWASIM duoc
ap dung dé mod phong cac kich ban phan bd
nudc va danh gia vi€c quan ly tai nguyén nudc
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Abstract:
THE WATER-ENERGY NEXUS OF THE MULTI-PURPOSE
MULTI-RESERVOIR SYSTEM IN THE BE RIVER BASIN

To meet increasing water consumption with limited water resources, management approaches that
transfer water between purposes must be improved for sustainable development. This entails an urgent
requirement for appropriate water resources management within water-energy interaction if the severe
water shortage occurs occasionally. This study evaluates hydropower generation policies of a cascade
reservoirs system in the Be River Basin in terms of security of water supply and energy production. The
Generalized Water Allocation Simulation Model (GWASIM) was applied to simulate the water use of a
complex system of hydropower generation and water supply. The alternatives defined by varying
monthly generating hours were modeled and compared. The results demonstrate that a compromise
between hydropower generation and water supply can be negotiated to reduce the severity of water
shortages. Different monthly hours of hydropower generation among alternatives shows an effect on
improving power production and reliable water supply. This study provides overall insight into the
performance of a multi-purpose cascade reservoirs system. It will provide a foundation for improving
future study of reservoir operations in meeting the increasing demands of water and energy of Vietnam.
Keywords: Water supply, hydropower generation, shortage, multi-purpose, cascade reservoirs,
simulation, Be River Basin.
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