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BUOC PAU UNG DUNG MO HINH PONG HQC HE THONG
(SYSTEM DYNAMICS MODELLING) TRONG DU BAO KHA
NANG CAP NUOC THANH PHO HA NOI

Bui Thi Nwong', Nguyén Tién Thanh!,
Nguyén Quang Huy?, Bui Thi Phwong Thio?
'Truong Pai hoc Tai nguyén va Méi truong Ha Noi
2Vién chién luoc, chinh sich tai nguyén méi truong
’Pai hoc Thu d6 Tokyo
Tom tit
Tai Ha Noi, qua trinh d6 thi héa dién ra nhanh chong lam gia tang ganh nang lén
hé thong nuoc cap. Nguoi dan Ha Néi da va dang phai doi mat voi mot s0 van dé lién
quan dén nueéce cdp. do s mdt can bang giira dich vu cung cdp va nhu cdu sir dung. V
thé ma viéc rit ngin khoang cach can bang cung va cau nude, hiéu ré dwoc s cdu
thanh ciia cac thanh phan trong WSS ciia Ha NGi va sw twong tdc giita chiing la can
thiét. Trong nghién civu nay, nhom tdc gia da dp dung phwong phdp mé hinh dong luc
hoc hé thong mé phéng cdc thanh phan chinh cua WSS Ha Néi va cdc moi quan hé
déng liwc hoc giita cdc thanh phan nay bang cdach sir dung tich hop mé hinh dén so,
mé hinh nde cap va mé hinh sir dung nwde. Sau d6, nhom tdc gia xdy dung cdc vong
lap phan hoi va cdc biéu do trik heong - luu leong cia WSS Ha Néi dé mé phong va du
dodn cdn bang giita cung va cau trong tuwong lai tir nam 2015 dén nam 2050. Cdc két
qua thu dwoc tir nghién curu nay hé tro cho viéc hoach dinh cdc chinh sach lién quan
dén cach cdi thién can bdng cung - cau dé dat dwoc muc tiéu xay dung WSS bén vitng
cho c¢éng dong Ha Noi.
Tw khoa: Nudc cép bén virng; M6 hinh dong luc hoc hé théng; Ha Noi.
Abstract

The application of system dynamic modelling for simulation and prediction of
water demand and supply balance in Hanoi

In Hanoi, the rapid urbanization and the ever-increasing resident density
have strained water supply sources. Hanoi residents have been facing a number
of problems related to its WSS due to the unbalancing between water demand and
supply. Therefore, it is necessary to deal with the demand-supply balance gap, the
complexity of Hanoi's WSS components, especially the behavior interactions among
those components. In this study, system dynamic modelling was applied to simulate
the main components of Hanoi WSS and the dynamic relationships among these
components using the integration of population, input water source, and water
consumption models. We then construct feedback loops and stock-flow charts of
Hanoi WSS to simulate and predict the future balance of water supply and demand
from 2015 to 2050. The obtained results will contribute in the formulation of policies
regarding how to improve the demand-supply balance to archive a sustainable WSS
for Hanoi communities.

Keywords: Sustainable water supply; System dynamic modelling; Hanoi.
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Su khan hiém nudc sach ddi véi cu
dan song tai cac do thi dang ngay cang
tré nén cap bach trén toan cau; do d6 van
dé cip bach duogc dat ra 1a lam thé nao
dé quan ly hi¢u qua cac nguon nude dé
dap ng nhu ciu cua cac thé hé hién tai
va tuong lai dong thoi dam bao su bén
vitng cta hé thong nudc cap cho cac do
thi. Tai Ha NOi, qua trinh d6 thi héa nhanh
chong va mat d dan cu ngay cang tang da
tang ganh nang nén nguon cung cip nudc
(WSS). Nguoi dan Ha Noi da va dang phai
dbi mat voi mot so van d¢ lién quan dén
nudc cap do sy mt can bang gitra dich vu
cung cap nudc va nhu céu s dung nude.
Vi thé ma viée rut ngan khoang cach mét
can bang cung va cau nudc, hiéu 1d duoc
su cu thanh cua cac thanh phan trong hé
thdng cip nudc cia Ha Noi va dic biét 1a
su trong tac giira cac thanh phan d6 13 can
thiét duoc dat ra.

bong hoc hé théng (System
Dynamics, SD) 1a phuong phap nghién
ctru phu hop cho viéc dat dugc nhitng muc
dich trén (Ahmad va Simonovic, 2000;
Chung va cdng su, 2007; Kotir et., 2016;
Simonovic va cong su, 1997; Simonovic
va Fahmy, 1999; Sun va cong su, 2017;
Park va cong su, 2015; Wei va cong su,
2016) [1, 7, 10, 12, 13]. bay la phuong
phap phi hgp nham mé phong hé thong
tai nguyén nudc thanh phd Ha Noi khi
phuong phap SDM con khd mdi mé tai
Viét Nam. Vay nén nghién ctru nay s€ la
budc dau Gng dung phuong phap SDM dé
mo phong hé thong tai nguyén nudc thanh
phé Ha N§i. M6 hinh ddng hoc hé théng
SDM nay vé co ban mo ta dugce buc tranh
vé khai thac va st dung tai nguyén nudc
(TNN) cua TP. Ha Noi, tir d6 xac dinh
duogc su twong tac, anh huong lan nhau
ctia cac yéu td trong hé théng TNN cua
thanh phé; du béo dugc dién bién cung -
ciu, kha ning cap nudc ciia thanh phd Ha
N¢i dén nam 2050.

2. Phuong phap dgng hoc hé thong

Nghién ciru

SDM va ung dung cia né trong quan
ly TNN

SDM dugc phét trién boi Hiép hoi
Pong luc hé théng. Cac mé hinh dong hoc
hé thdng giai quyét vin dé vé tinh dong
thoi (nhan qua) bang cach cap nhat tit ca
céc bién trong mot khoang thoi gian voi
céc dong hdi dap (feedback) am va duong
va thoi gian tré (delay), tao cau tric tuong
tac va diéu khién. SDM duoc coi 1a mot
cach tiép can pht hop dé khong chi to
chtic cac dbi twong thanh céc phan riéng
biét ma con lam rd cac tuong quan giita
céc thanh phan d6 (Simonovic va cong su,
1997) [12]. St dung SDM khoéng doi hoi
bét ky chuyén mon vé 1ap trinh toan hoc
may tinh. Nhitng diém d6 1a Iy do tai sao
SDM di duoc str dung trong mot sb luong
16n céc linh vyc ng dung; dac biét trong
md phdng va phan tich chinh sach quan
ly tai nguyén nudc bén viing (Ahmad va
Simonovic, 2000; Chung et al., 2007;
Kotir et.,., 2016; Simonovic va cing su,
1997; Simonovic va Fahmy, 1999; Sun va
cong su, 2017) [1, 7, 10, 12, 13].

Tai Viét Nam, viéc tim hiéu va ung
dung SDM trong quan 1y bén vimg TNN
cling da bude dau dugc cac nha khoa hoc
quan tam va chu yeu tap trung Vao mdi
trong quan gitra cac yéu to thoi tiét, hoat
ddng ndng nghi€p cua con nguoi va TNN
tai vura Iia 16n nhat nude ta, khu vue dong
bang séng Ciru long (Chapman & Darby,
2016; Nguyén va cong su, 2020) [6, 11].
Hau nhu chua c6 nghién ciru nao dat ra
van dé tmg dung cong cu dic lyc SDM
nay vao viéc mo phong hé thdng nudc
cap v&i cac thanh phan chu yéu cia nd tir
khau khai thac TNN t6i khau phan phdi,
st dung va tai st dung dé lam rd sy luu
chuyén cta “dong nudc” trong hé thdng
ay c6 vai trd quan trong nhu viéc xem xét
su luan chuyén cua “dong tién” trong mot
md hinh kinh doanh hi€u qua.

3. Vung nghién ciru
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3.1. Pic diém co bin cia Thanh
phé Ha Npi

Thanh phé Ha Noi cé dién tich
3.344,7 km? nam ¢ trung tim ving dong
béng song Héng, co vi tri toa do trong
khoang tir 20°25” dén 21°23° vi do Bic,
105°15” dén 106°03° kinh ¢6 Déng. Dan
s6 trung binh nam 2018 1a 7.852,6 nghin
ngudi, mat do dan sd trung binh 1a 2.338
ngudi/km? dan cu phan bd khong déu, toc
dd d6 thi hoéa phat trién twong d6i nhanh,
mat d6 dan sd tap trung tai cac quan kha
cao (mat d dan so trung binh cta 12 quén
la 11.468 nguoi/km?). Quy mé GRDP nam
2019 theo gid hién hanh udc tinh dat 971,7
nghin ty dong. Dia hinh Ha Nbi thap dan
theo huéng tir Bic xudng Nam va tir Ty
sang Pong véi d6 cao ¢ phia Tay va phia
Béc la nii cao tir 400 - 500m dén 1.200m.
Thanh phé Ha Nbi c6 hé thdng song, hd
kha day dic, hé thong song, hdé Ha Noi
thudc hé thong song Hong va song Thai
Binh, phan bd khong déu giira cic ving
(Bui va cong su, 2018) [5].

3.2. D6i nét vé hign trang nguon
nwdc va hé thong nuwéc cap Thanh phé
Ha Ngi

Ha Noi nim trong khu vuc cé hé
thng song ngoi khd day dic va ngudn
nudc mat ¢ day co thé khai thac chinh tur
3 nguon song: Song Da, song Hong, song
Pudng véi tong lugng nudc médt cung cap
cho thanh phd chimg 230.000 m’/ngay
dém nam 2014. Ué6ec lugng ngudn nudce
mat cung cap cho thanh phé chiém dudi
10%, nguon nude chinh la nude ngam.
Ngudn nudc ngam cua Ha Noi duogc khai
thac chu yéu (80%) tur tang nudc siu
Pleistocene, phan nho hon dugc khai thac
& ting nong Holocene. Nguon nude ngam
nay dang xudng cap nghiém trong ca vé sd
lugng (Bui va cong su, 2012) [3] va chat
lugng (Berg et al., 2001; Nguyen et al.,
2015) [2, 11] 12 két qua cua viéc sir dung
va quan ly khong phu hop. Mac du khai
thac nude ngam qua mirc & khu vire ndi d6
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da gay ra su suy giam nghi€ém trong muc
nudc ngdm & mién trung va mién nam Ha
Ni, tham chi sut [un bé mat & mot s6 khu
vuc trén dia ban; nhung lugng nudce khai
thac dugc van chua sir dung dii so v6i nhu
ciu cua ngudi dan noi day (HAWACO,
2016) [9]. Theo HAWACO (2014) [9], chi
¢6 chimg 55% déan sb thanh phd, twong
duong 3,6 triéu nguoi hién dang su dung
nguén nudce cép tir thanh phd. Didu d6
cho thdy vin con mot lugng kha 16n nguoi
dan str dung cac nguon nudc khac khong
dugc kiém soat vé mat chat lugng va sb
luong. Theo HAWACO thdng ké, lwong
nudc thét thoat tir dwong ong ctia thu d6
nhing nim gan day d co xu hudng giam,
tuy nhién van con dimg lai & mot ty 1é
dang ké.

4. Ap dung phwong phap déng
hoc hé thong SDM mé phéng cic
thanh phin ciia hé thong tai nguyén
nwéc Ha Noi

4.1. Bién hé thong va div lidu siv
dung

Khu vuc xét trén thanh phd Ha Noi.
Nguén nude mat xét dén lugng nudc mat
tir cac song Hong, song Pa, song Pudng.
Ngudén nude ngam xét 2 ting chira nude 13
tang chira nuéc Holocene va Pleistocene tai
céc giéng va cac nha may & thanh phd Ha
Noi. Nhu cau duge xét dén gdm nhu cu
st dung nudc sinh hoat, nhu cau sir dung
nude cong nghiép, nhu ciu sir dung nude
dich vy, nhu cau sir dung nudc cong cong,
nudc dung cho nha may xt ly nude, lugng
nudc b ro i, that thoat. Dit liéu st dung
trong nghién ctru nay dugc thu thap tir cac
tai liéu chinh théng nhu trang web thong ké
ctia chinh phu, tai lidu théng ké ciia cong
ty nude sach mét thanh vien HAWACO, va
mdt s6 bao cao dur an bao vé nude ngdm thi
d6 cua Trung tim Quy hoach va Piéu tra
Tai nguyén nude Qudc gia.

4.2. Xdy dung cac moé hinh thanh
phin
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4.2.1. M6 hinh ddn s6

Dan s6 Ha Noi phan b6 khong
déu, téc d6 d6 thi hoa phat trién nhanh.
Phuong trinh (1) dudi ddy thé hién sy
bién dong theo thoi gian va md tid mdi

turong quan giita cac thanh phan:
PI+1=PZ+Bt+A4[+]I-Dt (1)
Trong do: P, 1a dan s6 cta nam thl'f:
t+1; P la dan s0 cua nam thr ¢, B, la s(?
lugng sinh mdi cia nam tha # Mt la so
luong di cu cua nam thir t; I 1a so lugng
nguoi nhap cu cua nam thir t; D 1a song
lugng dan chét di cia nam tha 7. Pon vi
clia cac thanh phan ¢ day 1a Nguoi. Mdi

Nghién ciru

quan hé cua cac thanh phan dan sé duoc
md phong bing phin mém VENSIM,
Hinh 1.

VENSIM 13 phian mém dugc phat
trién boi Cong ty Ventana® Simulation
Environment. Trong s nhiéu céc phan
mém hd trg viéc ap dung SDM, VENSIM
dugc lwa chon trong nghién ciru nay dé
md phong vi céc tinh nang uu viét cia nd
nhu mé phong truc quan, phan tich, phién
ban mi ngudén ma, va mién phi phuc vu

cho nghién ctru, hoc tap.

Hinh 1: Mb hinh dén sé Thanh pho Ha Ni
the 7, GWS, 1a nude cép tir nudc ngam

4.2.2. M6 hinh swr dung nuoc cua
Thanh phé Ha Ngi

Nudc cip cta thanh phd Ha Noi duoc
lay tir hai ngudn nudce chinh 1a nude ngdm
va ngudn nudc mat (ngudn nude mit clia
song DPa bit ddu tir nam 2010). Phuong
trinh (2) dién ta lugng nudc duge sir dung
trong nam:

S.,=S+SWS+GWS -D,—~L, (1)

Trong do: S, la luong nudc nam

thr #+1; S, 1a luong nude co san cla nam

trong khu vuc nghién ctru cia nam thu z;
SWS, 1a nude cip tir nuéc mit ciia nam
the £, D, l1a téng nhu cau sir dung (gdm
nudc sinh hoat, nudc cong nghi€p, nudc
dich vy, nudc cong cdng) cua nam thur ¢
L, 1a lugng nudc that thoat cia nam tha
t. M6 hinh sir dung nudc cua thanh phd
Ha Noi dugec mo phong bang phdn mém
VENSIM, Hinh 2.
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Hinh 2: M6 hinh sir dung nwée Thanh phé Ha Npi

’ 4.2.3. M6 hinh cdp nwéc ciia Thanh
pho Ha Noi
a. M6 hinh cdp nuée ngam
‘ Phuong trmh ctia md hinh cap npé’c
ngam dugc the hién qua phuong trinh s6 (3)
GWerr=GWi+ ¥ Qin - X Qout (3)

‘ Trong d6: GW  1a trit lugng nude
ngam cﬁg nam thr #+1; GW, 1a trt luong
nudc ngdm cua ndm tha 4 Q, va la
dong vao va dong ra tur tang chira nudc
cua nam th «.

Dong vao

Cac bién tac dong dén dong vao
dugc x4c dinh bang phuong trinh (4)
Y. Qin = RW:+ RA:+ RH; + RS: + RL:+ RU; 4)

Trong d6: RW la lugng b6 cap tir nude
thai d6 thi cia ndm thr 7; R4, 1a lugng b6
cAp tir dat nong nghlep vaty nhlen cia ndm
tha #; RH 1a lugng b6 cap tir song Hong ciia
nam tha t RS 1a luong b6 cap tir dién tich
mgt nudc cua ndm thtr 7, RL, 1a luong b
cap tir that thodt, ro ri cua ndm thir #; RU,
1a luong bd cap tu d4t d6 thi cua nam tha 7.

Dong ra

Lugng bd cap cua nude ngdm véi
nudc mit duge xac dinh béng voi lugng
nuée duge khai thac. Luong nude ngam
chay ra ngoai () dugc trinh bay qua
phuong trinh (5)

2 Qout = (%)

Trong d6: GWVS, 1a lugng nudc ngim

duoc khai thac cia nam thir 7.

GWS:

b. Mé hinh cdp mede mdt

Phuong trinh (6) x4c dinh mbi tuong
quan trong md hinh cip nudc mit:

SWS.=SWS +SH +SD +SDD,_ (6)

Trong do: SWS,_, 1a nuéc cap tur
nudc mat cua nam t+1; SWS 1a nudce cap
tr nwdc madt cua nam t cua nam thr t; SH,
la lugng nudce khai thac tir sobng Hong cua
nam thr t; SD, la lugng nude khai thac
tr song Da cua nam thu t; S],)Dt la luong
nude khai thac tir song Pudng cua ndm
thir t. M6 hinh cp nudc cua TP. Ha Noi
dugc mét ta bang phan mém VENSIM,
Hinh 3.
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Hinh 3: M6 hinh cip nwéc Thanh pho Ha Nji

5. Két qua nghién ciru va thao luan

5.1. Két qud mé phong mé hinh din

Tur viée thiét 1ap, xay dung cdc ham
toan, can chinh mé hinh va cdc thong
sO dua trén cac sb lidu trong giai doan tir
2015 -2018. Két qua dan sb thanh phd Ha
Nbi tir 2015 - 2050 dugc biéu thi trong
Hinh 4.

Hinh 4 thé hién sy bién dong cua dan
s6 Ha Noi phu thude vao cac yéu t thanh
phan: ty 18 sinh, ty 18 tir, ty 1¢ dan di cu va
ty 1€ dan nhap cu. Cac Hinh 4 (a), (b), (c)
(d) (e) thé hién sy bién dong cua cac yéu
t6 thanh phan theo thoi gian. Hinh 4 cho
thay trong giai doan nam 2015 - 2019, dan
s6 thanh phd Ha Noi tang trung binh tir 70
- 80 nghin ngudi/ nam dat ty 1€ ting dan
s6 tir 0,92 - 1,06%/ nam; ndm 2019, khi
thanh phd c6 cac chinh sach vé dan s6, ké
hoach ho4 gia dinh cling véi didu kién co

hoi viéc 1am tdt, dan sé sinh, luong ngudi
nhdp cu va lugng nguoi di cu bién déi;
nam 2019, lugng dan nhap cu vao thanh
phd Ha Noi 1a 35,2 nghin nguoi; luong
sinh mdi 1a 110 nghin nguoi; cung véi
nhu cau vé viéc lam hidp din nén luong
ngudi di cu cling giam. Dy béo sy bién
d6i dan sb giai doan nam 2020 - 2050 v&i
gia thiét dit liéu dau vao cta cac yéu t:
ty 18 sinh, ty 18 chét, ty 18 di cu, ty 1¢ nhap
cu khong doi tir nam 2018. Cu thé vdi ty
1¢ sinh 14,7%o, ty 1& chét 6,1%, ty 1¢ di cu
2,6 %o, ty 1€ nhap cu 4,7 %o, V&i cac gia
thiét dir liéu dau vao dugc néu trén, du
béo cac bién thanh phan dan s va dan sb
thanh phd Ha Noi giai doan nam 2020 -
2050 s& dugc trinh bay qua Bang 1. Theo
d6 dan s thu d6 duoc du bao kha phi hop
v6i quy hoach chung xay dung Thu d6 Ha
Noi [11], cu thé: dan sé dén nam 2020,
khoang 7,3 - 7,9 triéu nguoi va ty 1€ do
thi hoa khoang 58 - 60%; dan sé dén nam
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2030, khoang 9,0 - 9,2 triéu nguoi va ty 1¢ do thi héa khoang 65 - 68%; dén nam 2050,

dan sb vuot ngudng 10 triéu dan.

DAN 8O
125M
5 10M e ]
E I (a)
625M
Dan di cw
50000
] O e — ]
2 (b)
10000
Din nhip cw
50000
5 25000 \/
2 (
= C)
10000
Din sb chét
75000
5 50000 B o il
T — )
37500
Din s6 sinh ra
250000
B 100000 ©
€
50000
2020 2030 2040 2050
Thii gian (Nam)

Hinh 4: Sy bién dong dan sé ciia thanh phé Ha Nji giai doan 2015 - 2050
Bing 1. Dw bdo sw bién dong dan sé ciia TP. Ha Npi giai doan 2020 - 2050 (PV: Nguwoi)

’ Nim 2020 2030 2040 2050
Bién
Dan di cu 19.704 21917 24.378 27.116
Dén nhép cu 35.619 39.619 44.068 49.017
Dan s6 chét 46.229 51.420 57.195 63.618
Dan sinh ra 111.404 123.915 137.831 153.310
Déan s6 7.578.560 8.429.650 9.376.310 10.429.300

5.2. Két qud moé phéng mé hinh si
dung nwdc va moé hinh cap nwéc Ha Nji

Két qua moé phong mo hinh sir dung
nude ciia thanh phdé Ha Noi duge thé hién
trong Hinh 5a. Giai doan ndm 2015 - 2019:
nhu cau su dung nudc lién tuc ting, nam
2017 tang 2,7% so v6i nam 2016 va tong
nhu cau sir dung nude 1a 524 triéu m*/ nam.
Tdéng nhu cau sir dung nudce di 1én téi 537
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triéu m*/ nam vao nam 2019, da tang 7,8
% so voi nam 2015. Ti 1¢ that thoat nudce
qua cac nam dang c6 dau hiéu giam xudng,
nam 2015 giam xudng con 23%.

Du bdo cic nhu cau st dung nudc
va téng nhu cau st dung nudc cua thanh
phé Ha Noi giai doan nim 2020 - 2050
s€ dugc trinh bay qua trong Bang 2. Nhu
cau str dung nudc sinh hoat 13 yéu t6 anh

Tap chi Khoa hoc Tai nguyén va Moi truong - So 32 - nam 2020



huong chinh dén téng nhu ciu st dung
nuége. Theo du bdo, ndam 2050 dan s6 Ha
Noi vuot ngudng 10 triéu, nhu cau nudc
sinh hoat hon 600 triéu m*/ nam. Do sé la
thach thire 16n déi v6i Ha Noi dé c6 thé
dap ung dugc nhu cau st dung nudc cia
hon 10 triéu dan vé6i 600 triéu m*/nam va
téng nhu cau sir dung nudc vao nam 2050
1a 1.032,64 triéu m*/ nam.

Két qua mo6 phong ngudn cung Hinh
5b: giai doan 2015 - 2019, tr nam 2015
ngudn cung cép nudc chinh cho thanh
phd Ha Noi tir nha may nude song Pa véi
cong suat 230.000 m*/ngd va cac nha may
khai thic nuéc ngam dat tong lugng nude
cap cho thanh ph Ha Noi la 311,1 trleu
m?/ nam. Pén nam 2019, nguon cung cap
nuéc chinh cho thanh phd Ha N6i ¢6 thém
ngudn nude khai thac tir nha may nudc
song Pudng véi cong sudt 240.000 m’/
ngd, nang tong luong nudc cip vao nim
2019 1a 627,5 triéu m*/ nam.

Tur két qua du bio su bién dong
téng lugng nudc cap cho thanh phé Ha

Nghién ciru

Noi giai doan 2020 - 2050 trong Bang 3.
Nam 2020, lvgng nudc mat tr nha may
khai thac nudc miat séng Hong (song Da)
duoc thém vao hé théng ce”ip nudce thanh
phd Ha Noi véi cong suat 300.000 m*/ngd
va han ché khai thic nudc ngam tai cic
nha may khai thac nuée ngam. Bit dau tir
nam 2020, ngudn nudc mit chiém 65%
tong luong nude cap cho thanh phd Ha
Noi, cu thé lugng nudc mat cép la 416.1
triéu m’/ ngay dém va luong nudc ngdm
cap 1a 223.7 triéu m* ngay dém. Nam
2030, cac nha mdy thyc hién viéc nang
cong suat luong nudc miat khai thac tir
nha may nudc song DPa 1a 1.200.000 m?/
ngd, nha may séng Hong 13 450.000 m*/
ngd, nha may séng Pudng (phan cip cho
Ha Néi) 1a 475.000 m*/ngd du bao luong
nudc cap tir cac nha may khai thac nudc
mit 1a 775,6 triéu m*/nam chiém 78.6%
tong lugng nudc cap cho thanh pho Ha
N01 lugng nuoc cap tur cdc nha mdy nudce
ngdm giam xuéng con 223,7 triéu m?/
nam.

Bing 2. Dw bdo sw bién dong nhu cau sie dung nwéc cia TP. Ha Nji ndam 2020 - 2050

DVT: triéu m*/nam

Nam

Bién 2020 2030 2040 2050
Nudc cho nha may xir ly 31,21 39,56 43,98 49,17
Nude cong cong 54,77 77,91 86,65 100,92
Nudc cong nghiép 18,86 28,31 31,18 34,39
Nuée dich vu 52,07 66,92 74,44 82,80
Nude sinh hoat 385,88 486,14 540,73 601,46
Nudc that thoat 112,55 131,85 146,60 163,91
Téng nhu cdu st dung nudc 655,34 830.68 923.59 1.032,64

Bdng 3. Dw bdo sw bién dpng téng lrong nuwéc cap Ha Nji 2020 - 2050 (tri¢u m’/ nim)

Nam
Bién 2020 2030 2040 2050
Nude mét 416.1 775.6 775.6 1002.8
Nue ngam 223.7 211.0 211.0 211.0
Tong lugng nudc cip 639.8 986.6 986.6 1213.8
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Hinh 5a: Sw bién dpng nhu cau sir dung
nuoc tai Ha Noi (2015 - 2050)

TONG LUQGNG NUGC CAP

10B

m3/nam

p——

NUGC MAT

m3nam

100 M /

NUGC NGAM

m3/nam

1875 M

2030 2040 2050

Thoi gian (Nam)

Hinh 5b: Sw bién dpng nguon cung cip
nwoc tai Ha Ngi (2015 - 2050)

40

M&i nam nhu cau sir dung nude cang
16n hon, cung vdi chinh sach han ché si
dung nudc ngém, uu tién st dung nude
mat. Nam 2050, cdc nha mdy thuc hién
viéc ning cong suit lwong nudc mit
khai thac tor nha may nudc séng Da la
1.500.000 m3ngd, nha may song Hong
12 600.000 m*/ngd, nha may song Pudng
(phan cip cho Ha N¢i) 1a 650.000 m*/ngd
ning tong luong khai thic tir nha méy
khai thac nudc mat 1én 2.750.000 m*/ngd
(1.002 triéu m*/nim) chiém 82.6% tong
luong nude cap va luong khai thac tir
nudc ngdm giam xudng con 223,7 tridu
m¥/nim. C6 thé thdy, thanh phd Ha Noi
dang giam khai thac nudc ngam va gia
tang khai thac nudc mat. Xu hudng trong
vong 10 nam nira, lugng nudc ngam khai
thac chi dat dudi 25% tong luong nudc
cip va trong 30 nim nita, luong nudc
ngam khai thac chi dat dudi 20% tong
lwong nudc cap.

5.3. Mo phong va du bdo khd nang
cdp nwéc ciia thanh phé Ha Nji

Véi cac gia thiét trong cac md hinh
thanh phan, mé phong va du bdo xu
hudng can bang cung - cau nudc Ha Noi
giai doan 2015 - 2050 dugc thé hién qua
Hinh 6. Giai doan tir 2021 - 2028: voi
dinh huéng giam khai thac nudc ngam,
tang khai thac nuéc mdt do vay lugng
nuéc ngam khai thic giai doan 2021 -
2028 chi con 211.0 triéu m*/ nam véi tong
luong nudce cip 1a 639,8 triéu m¥/ nam.
Do nhu cau st dung nudc cho cac muc
dich sinh hoat, cong cOng, phat trién kinh
té clia nguoi dan thanh phd Ha Noi nganh
tang cao voi hon 720.8 triéu m?/ nam, nén
s& xay ra tinh trang thiéu 81 triéu m*/nam
tuong duong vdi hon 1,48 tri€u dan bi
thiéu nude sinh hoat. Giai doan tir 2029
- 2045: Vi viée gia ting cong suat cta
cac nha may khai thdc nudc mat song
ba 1én 1.200.000 m*/ngay, nha may khai
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thac nudc miat séng Hong 1én 450.000
m’/ngay va nha may khai thac nudc mat
song Pudng 1én 475.000 m*/ngay dém da
nang luong khai thac nude mat 1én 775,6
triéu m*/nam va téng luong nude cap 1én
986.6 triéu m*/ nam. Vdi téng luong nude
cap 986,6 triéu m*/ nam s& dap tng duoc
day du nhu cau phat trién kinh té va nudc
sinh hoat cho hon 9 triéu dan (Bang 1).
Giai doan tur 2046 - 2050: Giai doan tu
2046 - 2049, v6i su phat trién nhanh cta
cac nganh kinh té cting v6i lugng dan sinh
ngdy cang dong duc, nhu cau s dung
nude di vuot qua kha nang cap nude vao
nam 2049. Khi ma lugng nuée cép chi dat
986,6 triéu m*/ nam, do d6 con thiéu 29,4

Nghién ciru

triéu m* nam so vdi con sd 1.016 triéu
m?/ ndm nhu cau st dung nudc, twong tmg
v6i gan 500.000 dan thiéu nude sinh hoat.
Nam 2050, Vi viée gia ting cong suét
cua cac nha may khai thac nudc mat song
ba 1én 1.500.000 m*/ngay; nha may khai
thac nuéc mat séong Hong 1én 600.000
m’/ngay va nha may khai thac nudc mat
song Pudng 1én 650.000 m/ngay dém
da nang luong khai thac nudc mait lén
1.002.8 triéu m¥/ nam va tong luong nudc
cap 1én 1.213,8 tridu m% nam. Vi tng
lugng nudce cép 1.213,8 triéu m*/ nam sé&
dap ung duoc ddy du nhu cau phat trién
kinh té va nudc sinh hoat cho hon 10,4
triéu dan sb.

Selected Variables
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Hinh 6: Dy bdo dién bién cung - ciu nwéc thanh pho Ha Ngi 2015 - 2050

6. Két luan

Muc dich ctia nghién cru ndy nhim
budc dau 4p dung mé hinh dong hoc hé
thong SDM dé mé hinh héa cac thanh
phan co ban ciu thanh hé théng nudc
cap Ha Noi, mo phong dugc mdi twong

quan gitta cac thanh phan co ban 4y theo
dién bién thoi gian nham hd trg nha quan
li trong qua trinh hoach dinh chinh sach
khai thac, sir dung va quan ly bén viing tai
nguyén nudc cho thu d6 Ha N§i. Nghién
ctru d3 bude dau thanh cong va dat dugc
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mot s két qua chinh: (i) xay dung duoc
mé hinh déng hoc hé théng SDM bao
gbm cac thanh phan co ban cia hé théng
nuéc cip Ha Noi dua trén co so nghién
ctru hién trang khai thac va su dung tai
nguyen IlU:O’C (11) mo phéng dugc dién
bién cac yéu to theo thoi gian va tor do
xac dinh dugc yeu td tac dong chinh tdi
nhu cdu str dung nudc ciing nhu du bao
duoc dién bién cung - ciu nudc cia thanh
phé Ha Noi dén nam 2050. Cac két qua
thu dugc tir nghién ciru nay hd tro cho
viéc hoach dinh céc chinh sach lién quan
dén cach cai thién can bang cung - cau dé
dat dugc muc tiéu xay dung hé thong cap
nuée bén viing cho cong dong Ha Noi.
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