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Tém tat: Nghién ciru ndy tdp trung vao viéc quan ly tai nguyén nudc tai luu viee séng Hong - Thdi Binh,
mét yéu té thiét yéu cho su phdt trién bén virng & dja phurong, dédc biét trong béi cdnh bién déi khi hdu gia
tdng va nhu céu st dung nwdc ngdy cang cao. S phdn bé khéng déng déu ctia ngudn nuwdc trong khu vire
dd tao ra nhiéu thdch thirc cho an ninh ngudn nudrc, ddc biét trong viéc duy tri sw cdn bang giifa cdc nhu cdu
nhu phdt dién, cdp nudc sinh hoat va phong chéng i lut. BE gidi quyét cdc vén dé phire tap nay, nghién ciru
dé& phdt trién mét khung phén tich quyét dinh, két hop mé hinh chién lwoc DAF véi mé hinh ddnh gid méi
quan hé gila nuwdc, ndng luong va lwvong thue (WEF). Mé hinh DAF cho phép t6i wu héa cdc phuwong dn van
hanh ho chira, qua d6 ddnh gid cdc chi s6 quan trong lién quan dén phdt dién, cung cdp nwdc va kha ndng
phong ngtra ld. K&t qud nghién ctru chi ra réng can phéi cé sw diéu chinh linh hoat trong cdc phwong dn van
hanh hoé chira nhém dém béo ngudn nudc ddy di cho mua khé, ddng thoi gidm thiéu thiét hai do I lut, tir
dé hudng tdi muc tiéu phdt trién kinh té - xé héi bén virng trong tuong lai.

Tir khéa: Tai nguyén nudc, an ninh ngudn nuwdc, phdt trién bén virng, DAF, séng Héng - Thdi Binh.

1. Mé& dau

Nuwdc 1a mét ngudn tai nguyén thién nhién
thi€t yéu cho sy phat trién cla nhan loai. V4i
téng luvgng nudc khda déi dao va cé thé dap ing
dugc vé lwong cac yéu cau sir dung nudc trong
hién tai va tuong lai, nhung su phan bé khéng
déu theo khéng gian va thoi gian cla nwéc d3
gay théach thic 16n cho an ninh nguén nudc
qudc gia. C6 rat nhiéu khu vyc thi€u nudc dé
dap &ng cac nhu cau sinh hoat, phat trién kinh
té€ va bao vé moéi trwong [1], [2]. Nhitng vung d6,
ngudn nudc udng va hop vé sinh lién quan truc
tiép dén sirc khéo con ngudi, phat trién kinh té
cling nhu duy tri mot moi truong trong sach va
mot hé sinh thai khoe manh. Cdc nha khoa hoc
lién nganh d3 va dang c6 tim ra cac cach dé loai
bd nhitng rang buéc nay va dang phai déi mat
v@i rat nhiéu thach thc khi thuc hién diéu d9,
dac biét dudi tdc dong cla sy bién d6i khi hau
va tinh khoéng chac chan cla khi hau twong lai,
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sy gia tang dan s6 dan dén yéu cau mot sy ting
trwdng nhanh trong phét trién kinh té - x3 hi,
van dé vé toan cau hda va dé thj hoa [3].

Cung véi nhirng thay d6i vé cadnh quan, do
sy gia tdng san xuat luvong thuc nang lwong va
sy di chuyén cla con ngudi vao cac trung tam
d6 thi, dan dén viéc thay d6i s6 luvgng va chat
lwong cla cdc ngudn nudc ngot cd vé mat vat
ly va kinh té. Do vay, cach tiép can mdi vé phan
tich va can bang méi quan hé giitta Nudc - Ning
lvgng - Lvong thue d3 va dang dugc phat trién
va 4p dung & cac qudc gia phat trién, nham tirng
buwdc quan ly bén vitng, déng thdi ddm bao an
ninh cac ngudn tai nguyén thiét yéu cho sy phat
trién cta dat nwdc [4], [5], [6].

Nghién ctru nay d@ xuat phat trién mot khung
phan tich ra quyét dinh nham hd tro viéc lap ké
hoach va quan ly chién lwgc d6i véi lvu vre sdng
Ho6ng - Thai Binh thdng qua danh gid va nang cao
hiéu qua quan ly mai quan hé giira Nudc - Ndng
Luong - Lwong Thuc trén lwu vue bang cac cong
cu md hinh t& hgp. B6n nhém nghién ciru dén
tir trwong dai hoc ETH Zurich, dai hoc Politec-
nico di Milano, hoc vién KIT - Blrc va Truong Dai
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hoc Tai nguyén va Méi trudng Ha Noi da tién
hanh trién khai thyc hién dy an trong 3 ndm tur
2021-2023.
2. Téng quan vung nghién ctru va phuong phap
nghién cttu

Luu vuc sdng Hong cé dién tich luu vuc
khodng 169.000 km?2. Phan dién tich bén Trung
Quéc chiém khoang 48%, phan dién tich phia
Viét Nam chiém khoadng 51%; phan dién tich
phia bén Lao chiém khoang 1%.

Phan dién tich Viét Nam bao gém vung
thuong ngudn, trung du va dong bang song
Hong. Thwong ngudn hién cé 04 hd chira chién
lwoc gitp quan ly ngudn nuéce luu vue séng bao
gdbm ho Son La, Hoa Binh, Thac B3, Tuyén Quang.
B6n hé nay déu 1a hd chira da muc tiéu phuc

vu phat dién, phong |G ha du, cdp nwdc ha du
va duy tri dong chdy méi trudng. Ngoai ra con
hé théng hé Ban Chat, Hudi Quang va Lai Chau
phuc vu chinh cho phat dién va mot loai cdc hé
théng hd chira vira va nhé chua duwoc xem xét
trong nghién cru nay So d6 gian lwoc hé théng
lwu vie dugc thé hién nhu Hinh 1.

Theo d6 nghién clru d3 thiét k&€ mot khung
phan tich quyét dinh bao gdbm mdét mé hinh
chién lwgc DAF dugc két hgp vadi mét mé hinh
danh gia quan hé Nudc - Nang Lugng - MOi
trwong (WEF) (Hinh 2).

Mé hinh chién luvgc DAF duwoc s dung
dé chon mot tp hop con cac phuong 4n van
hanh hé théng lién hd chira dugc thiét ké theo
phuwong phép ti€p can t6i wu da muc tiéu [7].

Hinh 1. Lwu vuee séng HOng - Théi Binh va so dd gian lwoc hé théng

A

> REBECCA

i(ic]l ban wung
Tai

Kich ban

/

STRATEGIC
MODEL

Chi's6 thi€t ké

]

Phuong an

Céc gidiphap | ——

-

-

Kich bin

"4&{1}&
md hinh
»

Phuong an

hiéu qud

Luachon
rhuong 4n

' 4

Hinh 2. Khung phén tich ra quyét dinh

Cac phuong &n van hanh nay dugc xép hang
dwa trén bd chi s6 thiét k& dé dap rng cadc muc
tiéu vé sdn xuat thay dién, phong I{, cap nudc
ha du. DAF bao gébm mot mé hinh thiét ké hé
théng (hoac chién lugc) két hop vai mot cong cu

t6i wu hda. Pau vao ctia md hinh nay bao gém:

BO chi s6 danh gia duoc thiét ké dé danh gia
murc d6 dap rng yéu ciu str dung nudc cla tirng
nganh trong hé thdng bao gbém: i) Phat dién; ii)
Cap nudc; iii) Phong |G, chi tiét nhu sau:
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@ Chi s6 danh gia vé phong |G: T6i thiéu thiét
hai do |0 gay ra tai Ha NGi (Hinh 3) c6 cong thirc
nhu sau:
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Trong d6: H la s6 ngay trong khoang thoi gian
tinh todn; h " Ia myc nudc tai tram thay van Ha
NGi trén séng Hong ngay thi t; F(h/™) la ham
thiét hai theo myuc nwdc tai tram thay van Ha
N&i trén sdng Hong ngay thr t.

e Chi s8 danh gid vé cap nudc: T6i thiéu
lvong thi€u hut nuéde cap binh quan ngay so vdi
téng nhu cau nwdc ving Péng bang Séng Hong
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Trong d6: H la s6 ngay trong khoang thoi gian
tinh todn; g% la lwgng nudc xa vé ving dong
bang trong ngay t; W, la nhu cau dung nudc
vung dong bang ngay t; tide, la myc nudc triéu
dai dién tai ngay t; CWV, la lvong trit trong hé
théng kénh twédi vung dong bang ngay thir t.

® Chi s6 danh gid vé san lugng thiy dién: S3n
lwgng dién binh quan ngay cla 4 nha may thay
dién.
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Trong d6: H |a s6 ngay trong khoang thdi gian
tinh toan; P/ la lugng dién san xudt dugc cla
nha may j tai ngay thu t.

Cac hanh déng la céc can thiép mong mudn
dugc ap dung trén hé théng dé cai thién
tinh hiéu quad st dung nudc cla toan ving
(Hinh 4).
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Hinh 3. Chi s6 ddnh gid thiét hai do Iii thiét ké cho luu vurc séng Héng - Thdi Binh
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Hinh 4. Hé théng hé chira da muc tiéu va hanh déng can thiép va phwong én vdn hanh hé théng dé dat duoc
cdc muc tiéu thé hién qua bé chi sé thiét ké
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Hinh 5. M6 hinh chién lugc DAF cho Iwu vyre séng Héng

BO kich ban twong lai bao gdbm kich ban vé
khi hdu va nhu cau st dung nuéc twong lai.

PAu ra cla DFA s& bao gom:

Mot tap hop cac phuong an van hanh duwoc
Iwa chon dé van hanh va quan ly hé théng trong
tuong lai. Tap hop nay sau dé duoc danh gia
b&i cac bén lién quan bao gébm cac nha ra quyét
dinh, cac hd dung nuwdc trén hé théng dé lua
chon dugc phuwong dn van hanh phu hop nhat
trén quan diém quan ly téng hop ngudn nudc
toan vung va dua vao mé hinh téng hop WEF dé
danh gid hiéu qua dadi vai tirng ving theo khdng
gian hé théng (Hinh 5).

3. Két qua va thao luin

Trong nghién ctru nay, 3 muc tiéu dwoc xem
xét déng thoi bao gdbm phat dién, cap nuwdc va
phong |l ha du. M3t Pareto chira cac phuong an
van hanh thiét k& (mdi phuong an 1a mot diém
cham trén Hinh 6), trong dé thang mau thé hién
gia tri cla chi s6 thiét k& cho cap nudc (Phuong
trinh 2), theo chiéu mii tén, gid tri cang nhd,
phuong an cang cho mirc d6 thiéu hut nudc
cap it va nguoc lai, do d6, diém cé mau cang
nhat cang t8t cho cip nudc; truc hoang thé hién
gia trj cla chi s6 thiét k& cho phong I (Phwong
trinh 1) do vay cé gia trj cang nhd, cang tot; truc
tung thé hién gid tri cha chi s6 danh gid cho phét
dién (Phuong trinh 3) do vay, cé gia tri cang I&n
cang tot.

Phuong an ly twdng nam & diém vang goc
trdi bén trén cda hinh thé hién khéng cé mau
thuan gilta 3 nganh sir dung nudc. Tuy nhién dé
la phwong an gid tuwdng va khéng thé xay ra voi
trong quan ly ngudn tai nguyén hitu han.

Vai tro cla cac bén lién quan (hé dung nudc,
nha ra quyét dinh) trong hé théng la lya chon
tap hop cac phwong an phu hop. Cac phuwong
an nay nam & duong bién clia mat Pareto va cai
thién hon so v&i quy trinh hién tai. Cé 3 phuong
an duogc lya chon dé cé thé tién hanh phan tich
sau hon 1a phuong an t8t nhat cho tudi (best
IRR), phuong én tét nhat cho phat dién (Best
HP), phwong an t6t nhat cho phong i (best FLO)
va mét phuong an thda hiép (Compromise C3)
phan tich.

Hinh 7 thé hién dung tich binh quan nhiéu
nam tai 4 ho Son La, Hda Binh, Tuyén Quang va
Thac Ba va myc nudce trung binh nhiéu nam tai
Ha Noi theo 4 phuong an van hanh dwoec trich
Xuat va phan tich. Dung tich hé Son La do & béc
thang trén, it bién déng, nhuwng cdc hé nhd va
Hoa Binh, dao dong dung tich 13 tuwong déi 1dn,
phuc vu phat dién (duwong mau cam), dung tich
ho ludn I&n dé duy tri cot nwdc phat dién cao
trong khi phong I, dung tich hé ludn & thap vao
muallido dé cé nguy cokhdngtich dugcnudcdd
dén dung tich cia myc nudce dang binh thuwong
cho sr dung trong mua khé. Déi véi phuong an
van hanh t8t cho cap nudc (lvong thuc, sinh
hoat, san xuat) (dudng mau vang), muc nudc
cac hd sé dwoc dang Ién nhanh vao cudi mua
I dén thang 9 hodc thang 10, dé nhanh chong
dat dén muc nudc dang binh thuwong, duy tri va
cdp nudc cho sdn xuat lwong thyc va dan sinh &
ha du (dinh muc nwdc vao thang 2 tai Ha Noi).
Phuong an thoéa hiép (dwdng mau tim) thé hién
sy trao déi lgi ich cda 3 muc tiéu ké trén, s& cd
thé 13 phuwong an dwoc chdp nhan bédi cac bén
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lién quan.

Trong diéu kién BDKH, mat Pareto dwgc mé
phéng dudi tdc dong cla sy thay ddi nhiét do,
lwvgng mua cung yéu cau dung nudc tuong lai
(Hinh 8). C6 thé nhan thay, trong b&i cdnh BDKH,
lgi ich cta thay dién tang |én trong khi thiét hai

cla It cling c6 nguy co ting lén (Hinh 8a).

Thay vi sit dung cac phuong an van hanh
duwoc lua chon trong giai doan hién trang, thir
nghiém diéu chinh chinh siach van hanh dé xem
xét kha nadng thich &ng trong diéu kién BDKH va
phat trién kinh té - xa hoi. K&t qua dugc thé hién
& Hinh 9. C6 thé nhan thay trong trudng hop nay,
muc tiéu vé phong |G d3 cai thién |én rat nhiéu.
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Hinh 6. Mdt Pareto cdc phuong dn vén hanh thiét ké cho lwu vire séng Héng
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Hinh 7. Dung tich trung binh nhiéu ndm ctda 4 hd chién lwoc va mue nwdce tai tram thdy vdn Ha Néi giai doan
(1995-2020) theo bén phuong dn vén hanh khdc nhau
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Hinh 8. Mdt Pareto cdc phurong dn van hanh trong
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2059 (mau xanh) thé hién trong quan hé phong Iii va thay dién (Hinh a) va cdp nuwdc vdi thay dién (Hinh b)
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Hinh 9. M@t Pareto cdc phwong dn van hanh trong diéu kién hién trang (chém den) va BBKH giai doan 2040-
2059 theo cdc muc tiéu hién trang (mau xanh), theo cdc muc tiéu thich nghi trong tuong lai (mau tim) va thé
hién trong quan hé phong lii va thay dién (Hinh a) va cdp nuwdc vdi thay dién (Hinh b)

4. Két luén va kién nghij

Nghién clru nay d3 khdm pha méi quan hé
gilta nudc - nang luvong - lwong thyc thong qua
quan ly téng hop tai nguyén nudc, cho thay mdi
quyét dinh vé phuong an van hanh cé thé 1a sy
danh déi lgi ich cta 3 déi twong nay. Do vay,
an ninh clia nudc, nang lugng hay lwong thyc
khéng thé xem xét mot cach doc lap va don
nganh, ma can phai xem xét tong thé dya trén

hwéng ti€p can lién nganh.

Trong diéu kién hién trang, cdc phuong an
van hanh cd thé duoc lwa chon véi cdc muc tiéu
hién trang. Tuy nhién trong bdi canh BPKH va
phat trién kinh t& - xa hoi, can thiét phai thay d6i
phuong an van hanh, dé cé thé vira tn dung
duoc lgi ich cho phét dién, lai vira dam bao
cong tac phong Il va an ninh lwvong thuc trong
diéu kién mai.
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Abstract: This study focuses on water resource management in the Red River - Thai Binh basin, an
essential factor for sustainable development in the region, particularly in the context of increasing climate
change and rising water demand. The uneven distribution of water resources in the area has created
numerous challenges for water security, especially in maintaining a balance between various needs such
as electricity generation, domestic water supply, and flood prevention. To address these complex issues,
the research has developed a decision analysis framework, combining the DAF strategic model with the
Water-Energy-Food (WEF) nexus assessment model. The DAF model allows for the optimization of reservoir
operation options, thereby evaluating key indicators related to electricity generation, water supply, and
flood prevention capabilities. The research results indicate the necessity for flexible adjustments in reservoir
operation strategies to ensure adequate water supply during the dry season while minimizing flood damage,
thus aiming towards the goal of sustainable socio-economic development in the future.

Keywords: Water resources, water security, sustainable development, DAF, Red River - Thai Binh River.
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