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DPANH GIA KHA NANG CAP NUOC HO DAU TIENG THEO CAC
KICH BAN THIEU HUT NUOC BANG MO HINH HEC-RESSIM

Triéu Anh Ng()c1

Tém tit: Ho chira la mot trong nhitng gidi phdp céng trinh hiéu qua dé quan 1y va phdan phoi
nguon nwée trong lheu viee séng cho cdc muc tiéu khac nhau nhiwe: néng nghiép, céng nghiép, sinh
hoat, day manh,vv..va nham giam thiéu tic déng do thiéu nuéc trong lweu viee. Tuy nhién, nguon
nude ngay nay dang tré nén khan hiém do nhu cau nwée gia tang nhanh, han han. Quan Iy vén
hanh kém hiéu quad ciing la mot nguyén nhdn dan dén thiéu nwée mia khé. Nghién ciru ndy tdp
trung mé phong, phan tich, danh gia cdc kich ban van hanh trong diéu kién thiéu nguon mide dén,
qua d6 dé xuat giai phap van hanh hiéu qua nham giam thiéu tac déng do thiéu hut nwéc trong hiu

viee ho Dau Tiéng.

Tir khéa: Han han, van hanh hd chira, hd Dau Tiéng, thiéu hut nudc.

1. PAT VAN DPE

La mot hé thong thily nong 16n nhat khu vyc
Dong Nam Bo, hd Dau Tiéng duoc xay dung trén
thuong ngudn song Sai Gon dudi sy tai trg cua
Ngan hang thé gioi (WB). HO Dau Tiéng c6 dung
tich hiéu qua khoang 1.1 ty m® nudc va c6 nhiém
vu cdp nudc tudi cho 27,000 ha qua 3 hé thong
kénh chinh: kénh Tan Hung, kénh Dong, kénh Tay.

Tuy nhién, trong nam tro lai day, vdi su gia
tang nhu cau nudc ha luu hé Dau Tiéng do gia
tang di¢n tich canh tac ndng nghi¢p, cong
nghiép, sinh hoat va déy man cho ha luu séng
Sai Gon, trong khi lugng nudc dén lai co6 xu
huéng giam va phan bd khong déu do tac dong
ctia bién doi khi hau (Ngoc et al., 2014). Theo
sO lidu théng ké qua trinh van hanh hd Dau
Tiéng trong 28 nam tir 1985-2012 cho thiy, s6
tran mua voi cuong do 16n tang manh trong khi
téng lugng mua nam lai giam. Cy thé, tir lac hd
Dau Tiéng duoc hoan thanh va di vao van hanh tir
1985-2012 (28 nam) nhung chi c6 6 nam (1996,
1998, 1999, 2000, 2001 va 2002) myc nudc hd
dat duoc dén muc nude dang binh thuong theo
thiét ké (+24.4m) va 22 nam con lai hé Dau Tiéng
chua tich du dén myc nudc dang binh thuong.

! Truong Pai hoc Thuy loi — Co so 2

Hon nfira, trong 28 ndm van hanh ké trén, co 6
nam muc nudc hd ha rat thap dudi muce nude chét
thiét ké (+17m) (Ngoc TA, 2015).

Vi vay, ngudén nudc trd nén ngay cang khin
hiém. Bai bao nay tap trung nghién ciru van
hanh hé Dau Tiéng theo bbi canh suy giam
luong nudc dén va dé xuét giai phap van hanh
hop 1y trong diéu kién thiéu hut nudc.

Muec nwée 16m vi nhé nhit hé Dén tiéng
trong giai doan vin hanh 1985-2012
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Hinh 1. Muc nwée 16m nhat va nhé nhat ho
Dau Tiéng giai doan 1985-2012

2. PHUONG PHAP NGHIEN CUU

2.1. Muc tiéu

Tinh toan van hanh hd chira Dau Tiéng ng
voi cac truong hop hién trang, tuong lai véi
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tan suét thiét ké dong chay dén hd 75% va céc
muc nude hd cudi mua mua khac nhau. Qua
d6 nghién ciru danh gia hiéu qua van hanh, dé
xuat giai phap pht hop cho van hanh cap nuéc
hd Dau Tiéng theo cac diéu kién thiéu ngudn
nudc dén.

2.2. Phwong phap tinh toan

Dé tinh toan mod phong van hanh hdé Dau
Tiéng, tac gia sir dung HEC-RESSIM do Trung
tam Thuy vin cong trinh Hoa ky phét trién tir
mo hinh HEC-5 d¢ thiét 1ap va mo phong. Mo
hinh ndy dugc danh gia c6 do tin ciy cao, dé
thao tac va duoc sir dung rong rai trén thé gidi.

Hinh 2. So'dé ho chita Déu Tiéng trén HEC-RESSIM

2.3. Két qua hi¢u chinh va kiém dinh

Pé danh gia kiém dinh kha nang mo phong
ciia mo hinh trong van hanh diéu tiét, nghién
ctru nay da thyc hién mé phong va kiém dinh lai
v6i nhiéu thoi doan va nam thity van khac nhau.

Cu thé, mé hinh md phong van hanh chudi
thoi gian tir nim 2001 dén 2005 (c6 mat cua
nam i va nam kiét) dé hiéu chinh mé hinh.
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Hinh 3. Qud trinh dung tich hé Dau Tiéng thuc
do va tinh toan tir nam 2001 dén nam 2005

Hinh 3 thé hién duong qua trinh dung tich
trong ho thuc do va tinh toan tir nim 2002 dén
nam 2005. Puong dung tich ho mé phong hau
hét nim nam trong pham vi hoat dong cua ho
(biéu dd diéu phdi theo phé duyét), nim dudi
muc nudc phong i va nam trén duoc han chét
cap nudc. Nhin vao biéu d6 trén dé dang nhan
thiy vao nhitng nim kié¢t nuéc mé hinh mé
phong kha chinh xac qua trinh diéu tiét ciia hd
Dau Tiéng. Vao nhiing niam 2004 va 2005,
nhitng thang mua I cling nhu nhitng thang mua
kiét, dung tich tinh toan va thyc do 1a twong dbi
phit hop nén mé hinh nay hoan toan phu hop dé
mo phong diéu tiét cho hd Dau Tiéng (dic biét
la nam kiét nude). Tuy nhién, vao nam 2002 thi
qué trinh mé phong dung tich trong hd ¢o su sai
khac 16n. Ly do dé giai thich cho viéc nay 1 ho
Dau Tiéng 1a ho diéu tiét nhiéu nim, vao nhing
nam nhiéu nude sé tich nude dé danh dung cho
nhimg nam thiéu nuée. Cin ctr vao dudng luy
tich sai chuan dong chay nim, nhan thiy ring
nhom nam 2000, 2001 va 2002 1a nhém nam
nhiéu nudc, trong khi d6 nhom nam 2004 va
2005 1a nhom nam it nudc. Cho nén chu dap da
cho tich nuéc vao nhém nim nhiéu nudc dé
danh nudc dung cho nhimg nim it nudc tiép
theo, vi Iy do d6 ma dung tich trong hd 16n hon
so vdi tinh toan.

Dutng qui trinh dung tich hd tinh todn v thyc do
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Hinh 4. Puong qud trinh dung tich ho tinh
toan va thuce do

D¢ kiém dinh mé hinh, ndm 1d ddc biét 16n
nim 2000 duoc md phong dé xem xét kha
ning mo phong van hanh xa theo thuc té cia
md hinh.
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Hinh 5. Puong qua trinh dung tich va luu luvong
xd ciia hé Dau Tiéng nam 2000

R& rang rang vao thang 10 ndm 2000 véi luu
lugng dén hd thuc do 13 350 m>/s, sau khi van
hanh hd theo dung quy trinh van hanh d& dang
nhén théy réng luu lugng x& max dat dugc la
510 m’/s gan bang véi s6 lidu thuc do xa qua
tran xa sau vao nam 2000 13 gn 600 m’/s. Tuy
nhién, su sai khac nay la hién nhién vi tran xa i
hd Dau Tiéng 1a tran xa sdu cira cung, quan hé
d6 mo cong va luu lugng x4 ciing ¢6 su sai khac
16n. Mit khac, luu luong 1ii xa do thyc té 1a tic
thoi lam dai dién cho mot ngay trong khi luu
lugng xa moé phéng dugc tinh theo thoi doan
trung binh ngay. P& moé phong chinh xac cho
truong hop nay 1a thuc su kho. Nén két qua mo
phong cho nam 2000 c6 thé chap nhan dugc.

Thém vao d6, luu lugng xa qua cong sb 1 s6
2 va s6 3 hoan toan phu hop véi sé liéu thuc do.
Luu luong thiét ké max cho céng s6 1 va s6 2 1a
93 m?/s trong khi d6 luu lugng thiét ké cho cong
s6 3 1a 12.8 m’/s. Tuy nhién do trong mé hinh
cong s6 1 duge thiét 1ap wu tién nén luu lugng
qua cbng s6 1 bao gio ciing 16n hon cong sd
mic dau 2 cdng c6 kha ning x4 nhu nhau.

Mb hinh ciing mé phong liét tai liéu day di tir
nam 1999 d&n 2013 dé xem xét kha ning van
hanh Iii nhiéu ndm nhim danh gia sai khac cong
dong trong van hanh ciia mé hinh. Trong thoi gian
van hanh tir ndm 1999 dén nam 2013 chi c6 mot
s& nam cao trinh myc nudc trong hd dat gia tri 16n
hon hoac béng muc nude trude 13 cu thé 13 nim
1999, 2000, 200, 2007, 2008 va 2009. Trong khi
d6 myc nude trong hd kiét nhat vao nhimng nim
2004, 2010 va 2011. Nhiing gia tri nay hoan toan
phi hop véi muc nude trong hd thyc do, chinh vi
vdy chung ta c6 thé khang dinh rang qua trinh van
hanh h6é Dau Tiéng bang mo hinh Hec-Ressim
cho két qua hoan toan phit hop véi s6 lidu thyc do.

Vé6i tit ca két qua mo phong cho cac
truong hop 1i, kiét va liét tai liéu ndm, mo
hinh da minh ching kha nang mé phéng van
hanh diéu tiét hd Dau Tiéng rit phu hop.
Muc nudc hd luén nam trong quy trinh van
hanh hd chtra, luu luong x4 qua cic cong
luén nam trong pham vi khéng ché van hanh
va nhu cau nuéc tinh toan. Mo hinh hoan
toan phu hop trong mé phong cip nudc theo
cac kich ban khéac nhau ciing nhu céc kich
ban dong chay dén ho khac nhau.

2.4. Kich ban mé phéng vin hanh cip
nuéc mua kho

Pé xay dung kich ban cap nudc mua kho,
quy trinh van hanh hé duoc xay dung theo céac
co s& sau: (1) Uu tién 100% cap nudc sinh hoat,
cong nghi¢p; (2) xa nudc binh thuong va xa
nude tiét kiém; (3) xa nudc déy man ha luu; (4)
tudi dong thoi va tudi luan phién.

Theo d6 cac kich ban van hanh cﬁp nude dé
xut nhu sau:

Bang 1. Cac kich ban van hanh cip nuéc theo dé xuit

Kich ban 1

Kich ban Phwong an
Ztich > 24,40 m - Vu Déng Xuén cap nudc tusi ddng thoi, nhung giam
Q an<75% nudc tudi vé dém trén kénh Pong va Tay.

73153 = Z1BNN31/3

- Cong nghiép sinh hoat cap 100% yéu cau.
- Hé Thu cip nudc tudi dong thoi
- Xa day man tir thang 1-7 binh thudng
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Kich ban Phuwong an
23,30 < Zrien < - Vu Pong Xuan cap nudc tudi dong thoi, nhung giam
24,40 m nude tudi vé dém trén kénh Pong va Tay.
Kichban2 | Q gn>75% - X4 day man tir thang 1-7 binh thuong
7313 = ZTBNN 3153 - Cong nghiép sinh hoat cép 100% yéu ciu
- Vu Hé Thu cip nudc tudi dong thoi.
22,90 < Zrien < - Vu Pong Xuan cép nudc tudi luan phién
23,30 m - Cong nghiép sinh hoat cip 100% yéu cau
Kichban3 | Q an =75% - Xa day man tir thang 1-3 tiét kiém.
Z31/3 > ZTBNN 31/3 - Vl} Heé Thu Cﬁp nuoc déng thoi
- Xa day min tir thang 4-7 binh thuong.
22,90 < Ztjen < - Vu Péng Xudn cép nudc tudi luan phién, nhung giam
2330 m nudc tudi vé dém trén kénh Dong, Tay
Kich ban 4 Q dén <75% - C(j)ng; nghivép ?inh’hoat cép ;100% yéu cau
7313 = ZTBNN 3173 - X4 day man tu thang 1-3 tiet ki€m.
- Vu Hé Thu cép nude dong thoi .
- Xa day min tir thang 4-7 binh thuong.

Nguon: Céng ty KHTL Dau Tiéng — Phuéc Hoa

3. KET QUA VA THAO LUAN

Theo biéu dd muc nudc hinh 6, muc nude
hau hét duy tri trong pham vi van hanh ho chira
t6i wu (dudi duong phong lii va trén duong han
ché cap nudc). Tuy kich ban 1 (KB1) myc nudc
ho thap hon duong han ché cap nhung chi trong
cubi mua kho va myc nude lai ting vugt dudng
han ché cap.

Néu danh gia theo quy trinh van hanh va kha
ning diéu tiét cua hd nhidu niam, van hanh theo
kich ban KB4 s& tan dung hét kha ning cip
nuée cia hd chira. Néu van hanh theo nim, thi
KB2 vin dam bao cédp nudc theo yéu ciu
(khong thiéu nudc) va van duy tri dwoc muyc
nude hd cao vao cudi mua lit. KB1 dam bao cip
nudc cho cd nam tuy nhién lugng nudc xa qua
tran tuong ddi 16n, khong phat huy hét duoc kha
nang diéu tiét ctia ho.

Theo két qua bang 2, téng lurong nudc xa qua
cac céng cia KB1 1a 1,847 tricu m’, KB2 la
2,093 triéu m’, KB3 1a 1,412 triéu m® va KB4 1a
1,992 triéu m’. Luong nudc yéu cau theo KB1
doi hoi cang thang vé ngudn nudc vao mua kho,
nén yéu cau cudi mua i lwong nudc hd phai

dugc tich day (bang dung tich hitu ich cua ho
+24.4m). Véi KB2 mic du rat cing thang
ngudn nudc, nhung luong nude duoc tudi giam
vé dém trén cac kénh Pong va Tdy nén van
dam bao cap nudc theo ké hoach ding nudc ca
mua kho véi tong luong nudc ca nim dap tng
dugc hon 2,000 triéu m’. KB9 tuy da nude cip
mua khé nhung tong lugng nudc xa qua hod
khong 16n do cap nudc theo ché do tudi luan
phién nhu KB3, KB4.

BIEU DO SO SANIIMUC NUGC VA LUU LUGNG XA
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Hinh 6. Biéu do so sanh muc nude va luu
lwong xa theo theo cac KB1,2,3 va 4
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Bang 2. Bang so sanh hrgng nuéc xa va dén theo thang — cac kich ban 1,2,3, 4

Xa qua Tran (triéu.m’) Téng x4 qua cbng (Triéu. m’)

Kichban | KBl | KB2 | KB3 KB4 KB1 KB2 KB3 KB4

Thang
Thang 1 2.76 2.76 2.76 2.76 131.31 131.31 141.03 199.45
Thang 2 - - - - 269.76 269.76 174.05 191.30
Thang 3 - - - - 281.82 281.82 294.09 196.25
Thang 4 - - - - 119.02 119.02 272.86 204.54
Thang 5 - - 37.09 | 25.93 224.10 224.10 120.23 210.72
Thang 6 | 371.43 - 2.74 5.50 28.27 205.80 213.47 276.19
Thang 7 | 31.87 - - 8.76 176.08 209.87 (8.76) 248.52
Thang 8 - - 107.26 - 125.88 125.88 107.26 115.81
Thang 9 - - 12.35 - 121.82 121.82 12.35 112.51
Thang 10 - - 22.73 - 125.88 125.88 22.73 116.70
Thang 11 - - - - 121.82 121.82 - 113.37
Thang 12 - - - - 121.82 156.78 63.50 7.62

Tong 406.07 | 2.76 | 184.93 | 42.95 | 1,847.60 | 2,093.88 | 1,412.81 | 1,992.97

4. KET LUAN VA KIEN NGHI

Dua theo 4 kich ban van hanh cép nudc theo
diéu kién thiéu hut ngudn nuéc dén. Két qua
cho thiy ring cac kich ban cip nudc tudi luan
phién luén dam bao yéu cau nudc vao mua kho.
Tuy nhién myc nudc trong hd cudi mua Ii rat
khac nhau tiy theo tong luong nudc can theo
cac kich ban.

Khi myuc nude hd cudi mua 1d dat myuc nude
thiét ké +24.4m (tich du nudc) thi kha niang cap
nude cua hd duogc ting 1én dang ké. Do do, ké
hoach cip nudc vao mua khé dwoc dap tmg kip
thoi, va ning lyc cip nude s& du thira néu ap
dung phuong an cip nudc tudi luan phién dong
thoi véi xa tiét kiém nude day man (nhu KB1).

Khi myc nuéc hd tich vira phai (~+23.3m),
nang lyc cip nudc cua hd tuy giam nhung van dua
kha ning cap nudc néu ap dung ché do tudi tiét
kiém va ludn phién. Khi cing voi yéu cau cép
nuéc tudi dong th(‘)'i va ddy man ca mua kh6 (tr
thang 1-7), thi ho van dam bao nang luc cap nudc
vio mua khdé néu muc nudc cubi mia mua la
+23.3m. Tuy nhién, hd s& van hanh hét kha ning
diéu tiét ciia hd chira @& dam bao cdp nudc va
luong nudc xa qua tran hau nhu khong dang ké.

Mot khi hd tich khong da nude vao cudi mua
i (~+22.9m), khi d6 budc phai ap dung ké

hoach cap nudc tudi luan phién ddu mua kho
(hodc ca mua kho) két hop v6i phuong an xa
day man tiét kiém nudc ha luu. HO s& dam bao
cap di nudc theo ké hoach dung nudc ha luu
(KB3, KB4). Tuy vay, muc nudc hd sé Xuéng
thip vao cubi mua li. Do do6, nén can c6 giai
phap tich nudc phu hgp vao mua It (nhu wu tién
tich nudc sém...) va ap dung van hanh diéu tiét
nhiéu nam, két hop 1én ké hoach tudi luan phién
hop 1y nham giam t5i thiéu nhat luu luong cap
nudc dau mua kho.

Qua tit ca cac kich ban da phén tich, tiy theo
timg truong hop cu thé dé c6 giai phap van hanh
hdé phu hop. Trén thuc té khi 4p dung céc
phuong 4n van hanh ho, can can nhic dén yéu t6
du bao thuy van dong chay dén hd sém dé co
giai phap van hanh cdp nuéc ciing nhu phuong
an van hanh h6 phu hop va hiéu qua hon, va néu
lya chon sai phuong an van hanh hd, thi hd s&
khong phat huy duoc hét hiéu qua thuc su co
dugc, gay tinh trang cing thang ngudn nudc dic
biét 1a vao cubi mua kho. Va tac dong ciing theo
chiéu nguoc lai, lugng nude trong hd bi du thira
va budc phai xa tran dé don li... gay lang phi
ngudn nude.

Muc nuéc hd trudéc mua khod ciing 1a mot
trong nhiing yéu tb rat quan trong dé quyét dinh
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phuong an van hanh cho ca mua khé. Do do,
can c6 nhiing phan tich, du bao sém dé biét
dugce dong chay dén hd, va tong luong nudc co
thé tich duoc trong hd. bé dat duoc diéu nay,
can c6 mo hinh du bao dong chay dén, mé hinh
thong ké sb liéu quan trac. Tir d6 tinh toan, phan
tich lam co so dé nha quan ly quyét dinh
phuong an van hanh.

Dé c6 mdt quy trinh van hanh phu hop theo
cac ké hoach dung nuéc thuc té, can c6 nhimng
nghién ciru su hon vé quy trinh van hanh ho,
du bao dong chay dén ho, phan tich tinh toan
nhu cau ding nudc. Cac chuong trinh nay phai
dugc két ndi voi nhau ty dong. Diéu nay sé dua
ra mot birc tranh day di hon va 1a cong cu rat
hiru ich hd trg nha quan 1y van hanh hd.
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Abstract:
ASSESSING WATER SUPPLY POSSIBILITY OF DAU TIENG RESERVOIR
UNDER SCENARIOS OF INFLOW INSUFFICIENCY BY USING HEC-RESSIM

Reservoirs are one of the most efficient measures for developing and managing integrated water
resources. They have become the most important facilities for increasing the reliability of water
supply for various purposes such as agriculture, industry, human activities, and environmental
requirements, and for reducing the vulnerability of water users in droughts. In past decades, water
is becoming an increasingly scarce resource as a result of the growing demand for its use for
various purposes and serious water shortages are occurring more frequently owing to restrictions
on effective water use. To overcome the problem of water shortages during dry seasons, this
research focused on improving water resources Management and proposed effective solution for
operating Dau Tieng Reservoir under inflow insufficiency and increased water demand.

Keywords: Dau Tieng Reservoir, drought, effective solution, water shortages.
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