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1. Mé dau

Luu vuc Séng Ba (viét tit 1a LVSB), co dién
tich 13.900km” va dan sb khoang 1,4 triéu ngudi,
la mot trong $6 13 luu vuc song 16n ¢ Viét Nam.
V6i luong mua trung binh 1.500-2.800 mm/ndm
nhung phan bb khong déu theo khong gian va thoi
gian, toc do ting truong dan s6 binh quén
2,34%/ndm va tang truéng GDP 12.2%/nam,
LVSB duoc du 4n hd trg k¥ thuat TA 4903-VIE do
ADB va nhiéu nuéc tai tro xép loai can khan hiém
nu6e [Ngan hang phat trién A Chau ADB, 2005:
Bao céo “Panh gid nganh nudc Viét Nam” dy an
hd tro ky thuét TA 4903-VIE.]. Ngoai ra, hé théng
5 hd chtra va nha may thuy dién dang hoat dong
v6i quy trinh van hanh chua that hop 1y cling gop
phin lam cang thing tinh hinh cung Gng nguon
nudce trén luu vuc.

Muc tiéu cua nghién ctiru ndy la phan tich danh
gi4 hoat dong cua cac thanh phan cua hé théng tai
nguyén nuée theo cac kich ban phan anh diéu kién
kinh té-xa hoi-co s& ha tﬁng cua luu vyc trong hai
giai doan 2000-2010 va 2011-2020; tir d6 dé xudt
mot sb giai phap phan bd hop 1y tai nguyen nudc
LVSB giai doan 2011-2020 trén quan diém khong
lam thay dbi, diéu chinh co s& ha ting cung ung
nu6e hién ¢6 (tie 1a khong 1am thay déi cac cong
trinh thity 1o, hé théng cip nudc hay cac thir tu vu
tién cép nude hién co). bé dat dugc muc ti€u trén,
nghién ctru nay da vén dung ly thuyét phan tich hé
thong két hop véi tmg dung mé hinh Quy hoach va
Danh gia tai nguyén nuéc WEAP dé phan tich
danh gia hi€u qua cia phan bd chia sé tai nguyén
nudc ¢ luu vue Song Ba theo 3 kich ban.
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2. Nghién ciru phan bd ngudn nwéc song Ba
bang phuwong phap phéan tich hé thong

2.1. Vé phwong phdp phén tich hé thong trong
quy hoach phan bé tai nguyén nuéc

Quy hoach phan bd tai nguyén nudc thuong rat
khé khin do n6 lién quan dén quyén loi va nghia
vu cta nhiéu d6i tugng chiu quy hoach. Co nhiéu
cach tiép can cho bai toan quy hoach phan b6 tai
nguyén nudc di dugc nhiéu chuyén gia va cac nha
khoa hoc trén thé gii khoi xuéng va ap dung kha
hiéu qua. Trong d6, phan 16n déu dua trén nguyén
tic: phan bd trén co s& can ddi tai nguyén c6 thé
khai thac dugc va nhu cu sir dung cua cac déi
tuong su dung, va tuan theo mot $6 nguyén téc wu
tién phan bd nhét dinh [4]. Trong gin 3 thap ky tré
lai day, mot cach tiép can khac cling dang dugc
quan tim nghién ciru, d6 14 phéan tich hé thong va
hiéu qua hoat dong cua hé thng trong mot quy
hoach tai nguyén nude téng hop.

Theo Neil (1996) [3], hé thong tai nguyén nude
duoc dinh nghia nhu la mot t6 hop cua cac co s0
ha tang kiém soat tai nguyén nudc va cac yéu to
mdi trudng, xa hoi cung két hop va lam viée véi
nhau dé dat dwoc cac muc dich quan 1y tai nguyén
nudc. Theo Hall va Dracup (1970) [1], phan tich hé
thdng tai nguyén nude st dung hai cong cu chinh
1a phuong phap téi wu hoa va phuong phap méd
phong. Do phuong phap tdi wu héa co nhirng han
ché nhét dinh nén nguoi ta thuong 4p dung phuong
phap mé phong, mot phuong phép rat dic thi va co
hiéu lyc ctia ly thuyét phan tich hé thong.

Phuong phap mo phong la phuong phap su
dung cac mo hinh s md phong dé danh gia mbi



tuong tac v6i nhau cta cac thanh phan hé thong va
vGi moi trudng ngoai vi ciia chung; phan tich chat
luong cia hé thong biang cach dua ra tit ca nhing
tinh hudng hodc phuong an c6 thé va phan tich tat
ca phan hdi cua hé théng ma ta quan tim tuong
(g véi cac tinh hudng di dat ra. Theo sy danh gia
va phan tich d6, ngudi nghién ctru lya chon nghi¢m
ctia bai toan trong sd cac tinh hudng di dat ra. Qua
trinh tim nghiém 13 mt qua trinh “tao ra va thur
nghiém” (trial and error). Nhu vay, phuong phap
mo phong chi tim 161 giai hgp 1y trong tap hitu han
cac tinh hubng, vi nghiém tim dugc co thé khong
trang v6i nghiém t6i wu.

C6 hai nguyén 1y co ban khi tiép can 1y thuyét
phan tich hé thong, d6 1a tiép can timg budc va
phan chia nho. Theo d6, dbi véi nhitng hé thong
phuec tap do sy tdn tai cac yéu t6 bt dinh trong hé
thong nén nguoi nghién ciru khong thé ngay mot
lac phat hién hét dugc nhing tinh chat cua hé
thong va ciing khong thé du bao ngay dugc xu thé
phat trién ctia hé thong; do vay phai phan chia nho
hé thong thanh cac phy hé thong va tién hanh phan
tich d6i véi ting thanh phéan ciia timg phy hé thong
trong mbi quan hé giira ching véi nhau va véi toan
bd hé thng. Trong nghién ctru nay, ca hai nguyén
1y néi trén déu duoc van dung.

2.2. M6 hinh phan tich hé thong tai nguyén nwéc
lwu vwe Song Ba

Trong s cac phan mém thuong duge sir dung
trong nghién ciru phan bd, quan ly tong hop tai
nguyén nuéc trén thé gioi, nghién ciu nay lya
chon phin mém Quy hoach va Panh gia Tai
nguyén nudc WEAP (Water Evaluation And
Planning System) [2] dé phan tich hé thong tai
nguyén nuéc LVSB. Theo nhitng ludn diém,
nguyén 1y tiép can 1y thuyét phan tich hé thong noi
trén, toan b hé théng tai nguyén nuéc LVSB duoc
chia thanh 16 phu hé thng (con goi 1a cac khoi
phén tich tinh toan) dé thiét 1ap trong WEAP (hinh
). Ranh gi¢i mdi khbi nay tring v6i ranh giéi
hanh chinh cua mot (hodc nhidu) huyén, thi nim
trong luu vuc (hinh 2). Trén mdi khdi nhu vay
(hinh 3) bao gom:

- Cac nguon cap nudc (tang chtra nude dudi
dat; cac doan, nhanh séng; cac ho chua);

- Cac nhom dbi twong st dung nude chinh
trong luu vuc (sinh hoat, san xuat cong nghi¢p, san
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Hinh 1. So' db khéi phan tich cac thanh phan cta
hé thdng s6ng Ba

Hinh 2. So' @b khéi minh hoa lién két gitra cac thanh phan
cla tirng khéi véi nhau va véi cac khdi khac trong
tdng thé toan bo LVSB
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Hinh 3. Minh hoa chi tiét cac thanh phan ctia mét khéi tinh
toan va phan tich cac thanh phan cla hé théng

hean tra nudc

xuat nong nghiép, nudi trong thuy san). Timg nhom
db6i trong nay co thé ch1a nho hon nira, vi du: nuoc
cho sinh hoat bao gom hai thanh phin: nuéc cp
cho dan séng & d6 thi va nudc cap cho dan séng &
nong thén; nude cho san xuit nong nghiép bao
gdm hai thanh phén 14 nu6c cho trong trot va nudc
cho chin nuéi; chin nudi ciing ¢6 thé chia nho hon
nita thanh nhom gia stic va nhém gia cam,...;

- Ngudn cip lién hé voi déi tuong st dung thong
qua duong két ndi cung cap va lugng nudc sau kh1
su dung duoc tra Ve he thong qua duong két ndi
hoi quy. Mot ngudn cip co thé cap ddng thoi cho
nhiéu ddi twong sir dung va mot ddi tuong su dung
c6 thé tra luong nuéc sau khi sir dung Ve he thong
qua nhiéu duong hdi quy dén cac nguon cip khac
nhau Mot d6i tuong c6 thé sir dung nuoc tu cac
ngudn cip khic nhau, thim chi ngudn cip tir
khéi khéc;

- Mot “luu vuc” dai dién cho toan by dién tich
dat dai ciing nhu cac loai hinh sir dung dt chu yéu
(dat nong nghiép, dat 1am nghiép, dit nha & va dét
hoang) trong khdi, dong vai trd nhu mot “cau nbi”
chuyén héa luong nude mua thanh dong chay séng
subi cing nhu dong vai trd tuong tac gifra nudce
dudi dat va nude mat. Luong mua r01 xuong dat
ngoai phan bbc hoi, mot phan s& ngdm cung cap
cho hé théng nudc dudi dat (bang mot lien két
chay ngdm két nbi luvu vuc véi ting chira nuéc
dudi dat) va phan con lai chuyén thanh dong chay
mat (theo phuong phap FAO Crop Requirements
Method) cung cap cho dong song bang mot lién két
chay tran két ndi luu vuc v6i mot diém trén
dong song;
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- Nude dudi dat trong tac voi nude mat thong
qua mot doan dugc chi d1nh trén dong séng (hznh
4): nudc dudi dat s& cung cip cho nude song neu
muc nudc song thap hon muc nudc dudi dat va
nguoc lai dugc md phong theo dinh luat Darcy
nhu sau:

S=2(K. z—")(lw)(dw)

trong do: K 1a hé s6 dan thay lyc cla tang chia,
d,, 1a chiéu cao cot nuéc song, /, l1a chiéu dai
doan song c6 lién hé thay luc véi ting chira, y d

chiéu cao myc nude hién tai so voi mirc can bang,
h ', 1a khodng céch theo chiéu vudng goc véi song.

R

Hinh 4. M6 phdng tinh lwgng nwéc twong tac gitra
nwéc séng - nwéc dudi dat

Trong luu vue, céac khéi lién két v6i nhau theo
trat tu tor thuong nguén xuéng ha luu nhu trinh bay
& hinh 2. Mot sb thanh phan cia khbi thuong
ngudn c6 thé co cac lién két xudi véi mot hodc
nhiéu thanh phan cta khdi ha luu nhung khong thé
¢6 lién két nguoc. Vi du mot hd chira thude khoi
thugng ngudn khong thé cdp nudc cho mot dbi
twong sir dung ciia khdi ndm & phia trén ma chi co
thé cdp cho mot doi twong & cung khdi hay & khoi
ha luu; twong tw mot dbi tuong sir dung khong thé
x4, tra nudce sau khi str dung vé mot diém trén dong
song thudc khéi thugng ngudn.

Trong phan tich hé thng tai nguyén nudc,
ngoai viéc phan chia va nhom gop cac thanh phin
ctia hé théng noéi trén, nguoi ta con quan tim dén
cc quy tic uu tién phan phdi nudc cua tung dbi
twong sir dung (gia tri trong () bén phai timg dbi
twong sir dung nude & hinh 3) ciing nhu quy tic vu
tién lya chon ngudn cép (trong trudong hgp dbi



tuong s dung c6 ddng th01 nhiéu nguon cép).
Trong nghién ciru nay, quy tic wu tién cép nudc
dugc sip xép theo thir tw sau: (1) Cip nude cho
sinh hoat (dac biét uu tién cho céac khu do6 thi, cac
khu vuc ¢d khi hau khic nghi¢t thuong xuyén bi
khé han); (2) Cép nudce cho san xuét cong nghi¢p
va cac nganh dich vy, ddc biét cdc nganh cong
nghi¢p ché bién thuy san, ché bién ndéng lam san,
ché bién thirc dn cho nguoi, gia suc va cac khu
cong nghiép tap trung da dugc quy hoach; (3) Cép
nudc cho cic hoat dong san xudt néng - lam
nghi¢p, dac biét cac cdy luong thuc va cac cay
cong nghiép mang lai gia tri kinh té va xuét khau
cao (ca phe, diéu, che, thudc 14, mia, me); (4) Cap
nudce cho nudi trong thuy san; va (5) San xuét dlen
cai tao mdi trudng. Quy tic wu tién lya chon nguon
nuée 1a: (1) nuée dudi dat; (2) nude mat dbi véi
dbi tuong sir dung la sinh hoat va cong nghiép, con
dbi VO’I cac dbi tuong khéc thi nguoc lai. Tuy nhlen
quy tic uu tién cap nude va vu tién lwa chon nguon
nude nay khong ap dung mét cach cimg nhic cho
tat ca cac khdi tinh toan ma thay déi tuy thudc vao
tam quan trong cua ting dbi trong trong quy hoach
phat trién kinh t& - xd hoi cua timg dia phuong
trong LVSB.

Khi tinh toan cén bang - chia sé¢ ngudn nudc
cling nhu tinh todan mua - dong chay va tuong tac
nudc mat - nude dudi dét, mé hinh WEAP can
thong s6 dau vao 1a strc chira cuc dai cua tang chira
nudc (Wmax) Theo két qua tong hop [Cuc Quan ly
tai nguyén nudc, 2009: Bao céo téng hop két qua
diéu tra tinh hinh khai thac, s dung tai nguyén
nudc va xa nude thai vao ngudn nude luu vuc song
Ba] tir cac bao cao diéu tra, danh gia, tim kiém
nudc trude day, tong trir lugng tiém ning nudc
dudi dat trén luu vyce tinh theo cap C, khoang 1,6
triéu m’/ngay (584 triéu m’/niam). Trong nghién
ctundy, W, _tai mdi khdi tinh toan dugc tinh bang
tich cua tong trir lugng tiém nang nudc dudi dat trén
toan luu vuc x ty 1é phan trim cua phan dién tich
tang chira nudce 16 ra tai dia phuong d6 so voi tong
dién tich cua tﬁng chira nudce 16 ra trén toan luu vuc
x hé sb chira nudc twong ddi cua ting chira nudc do
(hinh 5).

Cudi cung, lvgng mua 1a mot thanh phin khong
thé thiéu trong phén tich hé¢ thong tai nguyén nudc.
Dién bién tong luong nudce nhleu nam do tai tram
thily van Cung Son ndm cudi luu vuc (hink 6) cho
thdy chi trong giai doan 1990-1995 1a dong chay

song Ba tuong dbi didu hoa, tirc 1 tong lwong dong
chay ciia timg nim niam trong khoang dao dong
0,9<1,1 lan téng lugng nudce trung binh nhidu nam.
Giai doan 1997 dén nay, thuy van luu vuc c6 sy
thay ddi rat 16n khi chuyén nhanh tir trang thai mua
nhiéu (téng luong dong chay cua timg nim nim
trong khoang dao déng 1,1+1,3 lan tong lugng
nudc trung binh nhiéu ndm) va mua rat nhiéu (tong
luong dong chiy ctia timg nim nam trong khoang
dao dong >1,3 lan tong lugng nudc trung binh
nhiéu nim) trong cac nim 1997-2000 sang trang
thai mua it (tong lugng dong chay cia timg nim
nam trong khoang dao dong 0,7+0,9 1an tong lugng
nudc trung binh nhiéu niam) va mua rat it (tic la
tong lwong dong chay cia timg nim nam trong
khoang dao dong < 0,7 1an téng lugng nude trung
binh nhiéu nim) trong cac niam 2001-2004. Giai
doan 2007-2009 lai 1a mdt chu ky mua nhiéu,
rat nhiéu.
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Hinh 5. So db dia chéat thdy van LVSB [Cuc Quéan ly
tai nguyén nwéc, 2009: Bao céo tdng hop Két qua
diéu tra tinh hinh khai thac, st dung tai nguyén nuéc va
xa nwéc thai vao ngudn nwéc lwu viee soéng Bal
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Hinh 6. Bién dong cla ty sé Tdng lwong nuéc
tirng ndm/ Tdng lvong nudc trung binh nhidu nam
(W= 8,733 ty m*nam) theo sé liéu quan tric
tai tram Clng Son giai doan 1977-2009

Thuec té quan trdc nhiéu nam tai tram Cilng Son
(hinh 7) cho thdy vao céac thang I+IX hiu nhu
khong co6 su khac biét lon gilra cac nam mua rat it,
mua it, binh thudng, mua nhiéu (trt ndm mua
nhiéu). Tuy nhién, cac thang mua mua Ii tir thang
X=+XII ¢6 su khac biét ro rét va rat 16n gitra céac
nam thuy van noi trén (hinh 8 va 9). Viéc du doan
kiéu ndm thiy van (mua rat it, mua it, binh thuong,
mua nhiéu, hay mua rat nhidu) cta niam sip toi va
sir dung biéu dd bién dong ty s6 ¢ hinh 9 dé du bao
luong mua thang ctia ndm toi 1 mot cach tiép can
da va dang dugc nhidu nha nghién ciru trén thé gidi
ap dung. Trong m6 hinh mé phdng phan tich hé
thong song Ba, duy doan lugng mua thang trong
tuong lai, vi du cho ndm 2011 duogc dy doan la
nam mua it, dugc tinh theo céng thuc: lugng mua
trung binh thdng cua tram twong tng (hinh 8) x
Bién dng ty s6 Tong lwong nudc trung binh thing
cua nam thuy van twong wng (hinh 9).

1600

1400
1200 f---—- =4=Nam binh thwong / ) \

~B-Nam rat it mwa

Nam it mwa
800 ----- —#=Nam mua nhiéu

600 |- ~8—Nim mua rat nhidu

Lugng mua trung binh thing (mm/thang)

Thang

Hinh 7. Téng Iwong nwéc trung binh thang (Wy,) clia cac
n&m mua rat it, mwa it, binh thwdng, mwa nhiéu va mua
rat nhiéu do tai tram Cling Son
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Hinh 8. Lwong mwa trung binh thang nhidu nam tai cac
tram Mang Yang (khu vuc Tay Trwdng Son), Tuy Hoa
(khu vye Béng Trwong Son), An Khé (khu vuc trung gian)
va lwu lwong dong chay trung binh thang nhiéu nam tai
Cung Son.
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Hinh 9. Bién dong ty s6 Téng lwgng nwéc trung binh
thang (Wy) clia cadc ndm muwa rét it, muwa it, mwa nhiéu
va muwa rat nhiéu/Téng lwvgng nwéc trung binh thang
(Wib thang ) clia ndm mura binh thudng theo sé liéu tram do
Cung Son

2.3. Cdc kich bdn phén tich

Dé phan tich hoat dong clia cac thanh phan cia
hé thdng tai nguyén nuéc LVSB, 3 kich ban di
dugc xay dyng cho hai giai doan 2000-2010 va
2011-2020 nhu sau:

- Kich ban Ia: hé thong van hanh theo cac diéu
kién co s¢ ha tang va muyc tiéu phat trién kinh té -
xa hoi giai doan 2000-2010 véi cac hd chira - nha
may thuy dién 16n (Ayun Ha, Song Ba Ha, Song
Hinh va Krong Hnang - hinh 10) da dugc xay
dung, tich nudc va van hanh hoat dong theo quy
trinh vén hanh don 1& da duoc cac b chi quan phé
duyét (B9 CT, 2009 [5]; BO NN&PTNT, 2004 [6]),
con cum ho chira An Khé - Kanac di dugc xay
dyng nhung chua phat dién (chua phan dong cip
nude cho cum may phat An Khé ¢ bac cudi clng
chay ra luu vue song Con 6 Binh Dinh).
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Hinh 10. So @b vi tri cac hd thdy dién trén LVSB

- Kich bén Ib: twong tu nhu kich ban Ia, nhung
cac hd chira duoc gia dinh hoat dong theo quy trinh
van hanh lién ho chira trong mua 1ii hang nam (Thi
tuéng Chinh Phu, 2010 [7]); ngoai ra dam bao
dong chay toi thiéu > 1m’/s ngay dudi dap Kanac
(theo cam két khi xay dung thiy dién 1a > 1m’/s,
dong chay nho nhit da quan tric dugc 1a 0,3m’/s)
va > 20m’/s tai Cing Son (dong chay nhé nhat da
quan tric duoc la 7,7m3/s) vao cac thang kho han.

- Kich ban II: hé théng van hanh theo cac muc
tiéu néu trong Quy hoach téng thé phat trién kinh
té - x3a héi giai doan 2011-2020 cua cac tinh da
duoc Thu tuéng Chinh phu phé duyét véi 5 hd
chtra - nha may thuy dién 16n hoat dong theo quy
trinh van hanh lién hd chira trong mua lii hang
nam, trong d6 cum ho chira An Khé - Kanac phan
dong cp nude cho cum may phat ¢ bac cudi cing

chay ra luu vuc séng Con & Binh Dinh; Ngoai ra,
dam bao dong chay t6i thiéu > 3m*/s ngay dudi dap
Kanac va >20m’/s tai Cting Son vao cac thang kho
han, va ap dung cac bi¢n phap ky thuat nang cao
hiéu qua sir dung nudc trong nong nghiép dé giam
5% lugng nudc tiéu thu trong giai doan 2011-2015
va 10% trong giai doan 2015-2020.

3. Két qua phan tich hé théng tai nguyén nuwéc
Iuru veee Song Ba va thio luin

Duva trén két qua tinh toadn cia mé hinh WEAP,
viéc danh gia va so sadnh hi¢u qua hoat dong cua
timg thanh phan hé thdng tai nguyén nudc LVSB
theo céc kich ban da dugc xay dung dugc tién hanh
theo cac tiéu chi sau:

(i) Nhu ciu sir dung cua cac dbi tuong st dung
nudc chinh va kha nang dap ung cua h¢ thong tai
nguyén nudc luu vuc song Ba:

Xét trén binh dién toan luu vyc, trong giai doan
2000-2010, theo kich ban Ia, trung binh hang nam
toan Ivu vyc c6 nhu cau cap nudc 1 280,71 tri€u
m’ trong khi d6 thyc té méi chi dugc cip va sir
dung 1.063,01 trigu m’, dat khoang 83,0% nhu cau
(bang 1). Ciing trong giai doan nay, theo kich ban
Ib thi ciing chi dap tmg 84,76%. Con trong giai
doan 2011-2020, theo kich ban II, trung binh hang
nam toan luu vie c6 nhu ciu cip nuoe 1.416,80
triéu m’ , trong khi d6 kha nang thuc té co thé Cap
duoc 1a 1.186,23 triéu m’, dat khoang 83,73% nhu
cau; néu tinh dén ca lugng nudc phan dong sang
Iuu vuc séng Con cho nha may thuy dién An Khé
dit & Binh Dinh thi nhu cau cap nude 1a 1.719,55
triéu m’, trong khi d6 kha nang thyc té co thé cip
duoc 1a 1.359,66 triéu m’, dat khoang 79,07% nhu
cdu. Xét trén tit ca cac dbi tugng st dung nude thi
nhu cau giai doan 2011-2020 déu ting so v6i giai
doan 2000-2010 (Coéng nghiép = 46,16%, Nong
nghiép = 6,73%, Sinh hoat = 24,09%, Thuy san =
21,01%). Tuong ung véi d6 1a ty 1€ dép tng nhu
clu st dung giai doan 2011-2020 (kich ban II) trén
hau hét cac ddi tugng ciing ting hon so véi giai
doan 2000-2010 (kich ban Ia).

Bang 1. Nhu ciu cap nwéc hang nam va ty 1é % dap (rng nhu ciu ciia toan LVSB theo cac kich ban

Nhu cau c&p nwéc hang nam (trieu m)

Ty 1& % dap ¢ng nhu cau

Kich ban

Coéng Noéng . . s 2 Coéng Noéng ) . s Trung

nghiép nghiép Sinh hoat  Thiy san Tong nghiép nghiép Sinh hoat Thay san binh

la 44,80 1.020,92 49,47 165,52 1.280,71 84,9 83,08 92,31 79,21 83,00

Ib Nhw trén 86,26 85,08 92,60 80,00 84,76

I 65,48 1.089,64 61,39 200,29 1.416,80 87,44 83,70 93,69 82,68 83,73
368,22 1.719,55* 62,65* 79,07

Ghi chu: * néu tinh ca lwong nwéc phan dong sang lwu viec séng Con cho nha may thay dién An Khé dat & Binh Dinh
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Xét & goc d6 ty 1¢ % dap tmg nhu cau cép nude + O ving trung gian: trong kich ban Ia, thiéu
hang thang & cac dia phuong trén luu vuc song Ba  nudc thuong xay ra & mice trung binh tai hau khap
(hinh 11) thi: cac huyén, thi (H. Kbang, TX. An Khé, H. Pac Po,

Kich ban Ia Kich ban Ib Kich ban I1 Kich ban Ia Kich ban Ib Kich ban I1

:Mﬂuﬂﬂ

. TH. An Khi

Hinh 11. Bidu db hoa dang radar biéu dién ty 1& % (phan t6 sAm mau) dap (ng nhu cau cap nwéc theo cac thang
(cac dwerng ban kinh téa tia voi gbe toa d6 = 60%) clia céc dia phwong trong lwu vire theo cac kich ban

H. Krong Chro, TX. Ayun Pa, H. Ia Pa) trong  gin cham mirc nghiém trong (tirc 1a ty 1¢ % dap
khoang thoi gian tir thang I dén thang VI. Ca biét  Ung nhu cau cap nudc hang thang ctia 4 nhom doi
trong cac thang I1I-V, hién tugng thi€u nudc xay ra  tuong st dung nude chinh: sinh hoat, cong nghiép,
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néng nghi¢p va thuy san dat dudi 60%) tai huyén
Kréng Chro. Tuy nhién, tinh trang thiéu nudc & cac
dia phuong néi trén giam dén khi di tir kich ban Ib
dén 1I. Pac biét, tinh hinh thiéu nuéc gin cham
muc nghiém trong xay ra ¢ huyén Krong Chro da
bién mat trong kich ban Ib va II. O cac ving khac
nhu Pong Truong Son (cdc huyén Tay Hoa, Dong
Hoa, Phu Hoa va thi xa8 Tuy hoa) va vung Tay
truong Son (huyén Phu Thi¢n, Krong Hnang - Ea
Kar), tinh trang thiéu nuéc ciing giam dan khi di tir
kich ban Ia dén Ib va IL.

+ Tuy nhién, vao cac thdng cdé mua, trong khi &
kich ban I va Ta (tirc 1a giai doan 2000-2010) & hau
hét cac dia phuong khéng xdy ra tinh trang thiéu
nude thi ¢ kich ban II (tirc 1a giai doan 2011-2020)
lai xuét hién tinh trang thleu nu6e ¢ mirc nhe (tirc
1a ty 1& % déap mg nhu cau cdp nuéc hang thang

clia 4 nhom dbi tugng st dung nudc chinh: sinh
hoat, cong nghiép, nong nghiép va thiy san nim
trong khoang > 90 va < 100). Diéu nay phan anh
mdt thuc té ring nhu ciu sir dung nude trong giai
doan 2011-2020 tang cao va vugt gidi han c6 kha
ning dap tng cua hé théng tai moi thoi diém. Didu
d6 ciing ¢6 nghia: v& 1au dai bit budc phai giam
b6t nhu cdu st dung nudc & tat ca cac dia phuong
trong luu vye va ddy 1a giai phap duy nhat dé luu
vuc phat trién bén vimg.

(i) Tong trix lugng nude trong cac hd chira:

Heé thong ho chira chi phat huy hiéu qué cao khi
lugng nudce chira trong nod cang cao. Xét theo tiéu
chi nay, r5 rang 12 néu cac hd chira van hanh theo
Quy trinh van hanh lién hd chira dad dwoc Thu
tuéng Chinh phu ban hanh (céc kich ban Ib va Il
trong hinh 12) thi lugng nudc du trit trong hé
thdng hd nay 16n hon nhiéu so véi néu cac hd chira
van hanh theo quy trinh don 1é cua cac Bo chu
quan da dugc ap dung trudc thoi diém 2011 (kich
ban la trong hinh 12). Ciing can phai luu y réng,
trong kich ban Ib, dong chay tbi thiéu dudi chan
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dap An Khé 1a lms/s; trong khi do, trong kich ban
IT, ngoai dong chay tdi thiéu 3m’/s, hd chira An
Khé con phai phan dong véi tong luong 173,425
triéu m’/nam sang luu vuc séng Con dé chay to
may phat dién. Do vay, luong nudc du trir trong
cac ho chura trong kich ban II nho hon tong lugng
duy trit trong cac hd chua theo kich ban Ib. Pidu do
n6i 1én ring phuong an phan bo chia sé tai nguyén
nudce trong luu vuc theo kich ban II 1a hi€u qua hon
so voi cac kich ban khac.

—+Kich hin Ia
—8-Kich bin Ih
Kich bin 11

(0% m%)

Téng i lugng nurere chiratreng 6 hé chira

Hinh 12. Téng tri lwgng nwédc chiva trong cac hd chira

(tinh trung binh thang theo két qua ctia mé hinh WEAP)

theo cac kich ban la va Ib (giai doan 2000-2010) va kich
ban Il (giai doan 2011-2020)

(iii) Bién dong trir lwong nudc dudi dit theo
thoi gian:

Dua trén két qua tinh toan ctia mo hinh WEAP
(hinh 13), c6 thé thiy rang ty so trit lugng nudc
dudi dat W /Wi €O gid tri thdp nhét trong kich
ban Ia (84.13/107.35 = 0,78), tiép theo sau 1a kich
ban Ib (84.86/107.35 = 0,79) va cao nhat 1a & kich
ban II (86,03/107,12 = 0,8031). Trong ca 3 kich
ban, tuy chua dat dén gi6i han an toan cho phép
(theo khuyén cao cua Hoi dong trit lugng qudc gia
khong nén khai thac qua 1/3 trit lugng dé dam bao
mdi trudng), nhung dbi véi khu vuc ven bién can
phai tinh dén kha ning xam nhap man 14n sdu vao
dat lién do ting lugng khai thac.

AN M
\ﬂ’/\: ” /\W \
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Hinh 13. Bién dong tri¥ lwvong nwéc dudi datving ddng bang Tuy Hoa theo céc kich ban la va Ib (hinh trai) va
I (hinh phai) dwa trén két qua tinh toan ctia mé hinh WEAP
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Trong kich ban Ia va Ib, trit lugng nudc dudi
dat c6 xu huéng giam dan trong giai doan 2001-
2005 va tang dan tro lai giai doan 2008-2010.
Diém nay kha phu hop véi bién dong khi hau va tai
nguyén nudc mat trong vung khi ma giai doan
2001-2005 1a kho han va giai doan 2008-2010 la
mua, mua nhidu. Con trong kich ban II trong giai
doan 2011-2014 trir luong nude dudi dat & vang
ddng bang Tuy Hoa c6 xu hudéng giam dan phan
anh tuong dbi sat voi chudi nam thity van da gia
dinh (ndm 2011-binh thuong; 2012 -it mua; 2013-
rat it mua; 2014-rat it mwa). Nam 2014 1a can kiét
nhét (% - 85

w . 107.35

min

=79,18%) - Tiép theo d6 1a

chudi cac ndm 2015-2017 ma trit luong nudc dudi
dat phuc hdi dan mac du van co sy sut giam cyc bd
vao cac thang kho han va do khai thac nudce cho su
dung (2015-mua nhiéu; 2016-mua rat nhiéu; 2017-
mua nhiéu). Vao cac nim sau d6 (2018-mua it;
2019-binh thuong; 2010-mua rat nhiéu), trit luong
nudc ngdm ting dan va dat gia tri gin dinh vao
nam 2020.

Mic du sy ting giam trit lugng nudc dudi dat
phu thugc vao nhiéu yéu t, trong d6 quan trong
nhét 1a lwong mua bd cap va lugng khai thac st
dung, nhung dién bién trir lugng nudc dudi dit ma
WAEP tinh cho thay kich ban II ¢6 nhiing uu diém
nhét dinh cta st dung nudc so véi 2 kich ban Ia
va Ib.

(iv) Luong nudc phan cit dong sang luu vuc
song Con, Binh Pinh:

Mac du viéc phan dong va cum may phat dién
An Khé chi bét dau hoat dong tir naim 2011 (e chi
c6 trong kich ban II, khong c6 trong kich ban Ia va
Ib) nhung nghién cru ndy van phéan tich hi¢u qua
hoat dong ciia n6 trong bdi canh didu hoa phan
phdi ngudn nuée chung cho toan luu vire.

Theo két qua tinh toan cua md hinh WEAP,
tong lugng nudc binh quin nim giai doan 2011-
2020 chiay qua kénh dan phan dong tir hd chira
(thudc Iuu vuc song Ba) dén nha may thiy dién An
Khé (dat ¢ tinh Binh Pinh thudc luvu vuc sdng
Con) 1a 173,425 tritu m’/nim, chiém khoang
57,28% lugng nudc ma cac nha thiét ké nha may
thily dién da ky vong (luu lugng thiét ké trung binh
9,6m’/s tuong duong 302,746 triéu m’/nim).
Luong dién hang nim san xuit ra tuong mg voi
lugng nudc noéi trén 1a 390,007 KWh, chi bang
54,21% cong suét thiét ké (2 t6 may x 80 MW =
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160MW hay 694 tricu KWh). DPac biét, trong
khoang thoi gian cac thang XII-III thi nha may
phat dién phai nging, hiu nhu khong hoat dong dé
dam bao dong chay t6i thiéu 3m*/s dudi ha luu dap
An Khé (hinh 14).
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Hinh 14. Lwgng nwéc trung binh thang (truc dieng, triéu
m®) chay qua kénh dan phan dong tir hd chira dén nha
may phat dién An Khé giai doan 2011-2020 theo két qua
clia md hinh WEAP

Néu chi dam bao dong chay tdi thiéu > Im’/s
dudi ha luu dap An Khé, lugng dién san xuit ra c6
thé dat t6i 67,05% cong suat thiét ké va nha may
¢6 thé hoat dong hau nhu quanh nim (trir thang I-
IT). Tuy nhién truong hop niy s& gy thiéu nudc
nghiém trong trong mot s6 thang mua khé (I-V) &
cac huyén thi vung trung gian.

Két qua chay mo hinh néi trén cho thay: khong
thé thoa méan dong thoi nhu cau cap nudc dudi ha
lwu (dong chay tbi thiéu tai chan dap An Khé >
3m’/s) va hoat dong hiéu qua cao ciia nha may thuy
dién An Khé.

Nhu vay, mac du trong giai doan 2011-2020
nhu cau sir dung nudc trén toan LVSB ting lén
dang ké so véi trong giai doan 2000-2011, dwa trén
céc tiéu chi da phan tich noi trén c6 thé thiy rang
cic thanh phan cia hé thdng tai nguyén nuéc
LVSB trong kich ban II hoat dong hi¢u qua hon so
v6i kich ban Ia va Ib.

4. Két luan

Véi viéc md phong va phan tich hoat dong cua
mot sé thanh phén thudc hé théng tai nguyén nudc
clia lwu vuce séng Ba theo cach tiép can 1y thuyét
phan tich hé¢ théng két hop véi sir dung md hinh
Quy hoach va Panh gia tai nguyén nuéc WEAP,
¢6 thé thdy ring trong giai doan 2011-2020, nhu
cau sir dung tai nguyén nuéc dé dap ing quy hoach
phat trién kinh té - xa hoi cua cac dia phuong di
vuot qua kha nang cung rng cua Iuu vyc. Vi quan
diém khong lam thay ddi, diéu chinh co s¢ ha tang



cung tng nudce hién c6 (tirc 1a khong lam thay dbi
cac cong trinh thuy loi, hé théng chp nudc hay cac
chinh sach thir tu wu tién cap nudc hién co) chung
t6i dé xudt nhom glal phap sau day dé ting kha
nang dap Gng nhu cau st dung nudc cua cic dbi
tugng va cac dia phuong trong luu vuc trong giai
doan 2011-2020:

- Nang cao chirc nang diéu tiét cua hé thong hd
chira trong luu vue. Két qua mo phong hoat dong
cua hé théng cho thiy néu hoat dong theo “Quy
trinh van hanh lién hd chua”, ty 1€ % dap tng nhu
cAu su dung nudc cua cac ddi tugng & cac dia
phuong déu cao hon so véi néu hoat dong theo
“Quy trinh van hanh don 1¢”. Tuy nhién, do “Quy
trinh van hanh lién hd chira” néu trong quyét dinh
s6 1757/Qb-TTg ban hanh ngay 23/9/2010 chi tap
trung cit 1ii, khong quy dinh cu thé luu luong xa
xuéng ha luu phai bdo dam vao mua can kié¢t nén
qua két qua tinh toan ciia mé hinh WEAP chung
t6i kién nghi phai bao dam dong chay t6i thiéu >
3m’/s & ha Iuvu dap An Khé va > 20m’/s & Cung
Son. Néu ap dung két hop hai giai phap nay c6 thé
dam bao ty 1& % dap tmg nhu cu st dung nudc
cua cac dbi tugng & muc cd thé chép nhan duoc.

- U tién cip nudce san xuét dién cho cum may
phat dién An Khé dit ¢ Binh Dinh phai xép sau uu
tién cap nudc cho sinh hoat, san xuit nong ‘nghiép,
cong nghiép va nudi trong thily san. Céac dbi tugng
st dung nudc & cac dia phuong phai gidm bot
lugng yéu cau va chap nhan ty 1¢ dap tmg chi &
muc 75-90%; trong khi d6 cum may phat dién An
Khé phai chap nhan muc san xut dién chi bang
50-55% cong suat thiét ké. Pay c6 thé 1a sy lang
phi 16n dbi v6i mot cong trinh duoc dau tu gin
4.000 ty ddng (theo du toan duoc phé duyét nim
2005) nhung viéc tang san lugng di€n qua mirc nay
s& dan dén viéc giam ty 1& % dap g cua cac doi
tugng sir dung & cac dia phuong dudi ha luu va tac
dong tiéu cuc t6i moi trudng.

- Ap dung khoa hoc k¥ thuat tién tién trong san
Xudt ndng nghiép, dac biét 1a tréng lua nuée, nhim
tang hiéu qua s dung nudc, phan ddu giam 5%
lwong nude tiéu thy/ha.vu trong giai doan 2011-
2015 va 10% /ha.vu trong giai doan 2015-2020.
Noi chung, viéc giam lugng nudc st dung va tiéu
thy/don vi san pham trong cac hoat dong san xuét
1a bién phap duy nhat va lau dai nhim giam bot
tinh hinh cing thing trong cung Wng nudc trong
Iuu vuyec.

- Nué6c duéi dit ¢ cac dia phuong trong luu vuc
song Ba ndi chung tuong d01 du dap ung cho cac
nhu ciu sinh hoat va san xuit cong nghiép, ngoai
trir khu vuc dong bang Tuy Hoa. Béi véi khu vue
ndy, néu xay dung thém cac khu céng nghiép lon
thi can phai hét stc han ché viéc st dung nudc
dudi dat lam ngudn cung chinh, thay vao d6 phai la
céc ngudn nude mit.

Két qua nghién ctru nay c6 thé dung 1am co s&
khoa hoc dé céc co quan hoach dinh chinh sach &
dia phuong ra soat lai cac muyc ti€u néu trong cac
Quy hoach tong thé phat trién kinh té - xd hoi giai
doan 2011-2020 cua cac tinh trong LVSB da duoc
phé duyet Céch tiép can, giai quyet van dé ciing
nhu két qua nghién ctru nay c6 thé 1a mot goi ¥ cho
cac co quan quan ly chuyén nganh cua B Tai
nguyén va Moi trudong nghién ciru va xay dung
mdt quy trinh van hanh lién hd chira cho luu vuc
song Ba thich hop hon dé thay thé cac quy trinh
van hanh hién hanh.

Loi cdm on: Nghién ciru nay sir dung nhiéu sd
lidu va két qua cua dé tai KHCN cép Bo “Nghien
cuu ung dung mo h1nh phan tich hé théng nhim
phan b6 hop 1y nguon nuoc trong quy hoach tai
nguyén nudc” tir nguon vén KHCN cia Bo Tai
nguyén va Mbi truong. Tap thé tic gia tran trong
cam on.
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SUMMARY

System analysis of water resources and proposal of sustainable water resources allocation for Ba River
Catchment

In this paper, a system analysis methodology is tested in conjunction with the application of the Water Evaluation
And Planning (WEAP) package to analyze the effectiveness of water resources allocation and sharing in the Ba River
water scarce Catchment. Principal components of the catchment water resources system such as infrastructure, major
water users and stakeholders, policies and plans on socio-economic development and water resources management are
identified and defined by separate regions of the catchment. Three scenarios are constructed: the first scenario
represents economic-socio-water resources infrastructure conditions and water resources management reality of the
catchment in the period 2000-2010; the second one is an imaginary application of the currently issued multi-reservoir
operation rule for the 5 largest hydropower reservoirs in the same economic-socio-water resources infrastructure
conditions of the catchment for the period 2000-2010; and the third scenario simulates the water usage and sharing in
accordance with the economic-social development of the catchment in the period 2011-2020 when the multi-reservoir
operation rule is actually implemented and a portion of Ba River water is diverted to a neighbourhood catchment for
hydropower production. The WEAP system combining embedded simulations of reservoir operation and rainfall-runoff as
well as surface-ground water interaction processes is used to analyze and obtain an insight into performance of
components of the water resources system in the above-mentioned three scenarios. Comparison of the three scenarios
was done on the basis of meeting the water demand of major water users, groundwater and reservoir storage variation
in time, which unveils inadequacies of the current reservoir operation rule. Besides, the analysis result shows that:

- The water shortage often occurs in many localities of the Ba Catchment, especially in the intermediate zone, during
period from January till May every year, and is attenuated from scenario la to Ib to Il;

- In the period 2011-2020 the water use demand exceeds the limit which can be affored by the catchment;

- Given a flow requirement of larger than 3 m*/s and 20 m*/s is imposed right downstream of the An Khe dam and at
Cung Son, respectively, the An Khe hydropower plant can only operates at 54% of its designed capacity. The higher the
power generation, the less water demand coverage at the downstream localities.

A set of measures are therefore proposed to ensure the minimal meet rate at 70% of monthly water demand for all
major water users in the catchment for the period 2011-2020.
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