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NGHIEN CUU ANH HUONG CUA SU BIEN THIEN DONG CHAY
DPEN Ti LE PHAN BO NGUON NUOC LUU VU'C SONG BA

Nguyén Thi Thu Nga', Ha Vin Khéi’

Tém tit: Trong hé thong tai nguyén nuéce thi dong chdy séng ngoi la yéu té cé tinh bién dong rat
cao theo ca khong gian va thoi gian. Thém vao do, cac nhu cdau khai thac sir dung mede ciia con
nguwoi ciing bién doi. Piéu nay sé dan dén tinh trang thira thiéu khdic nhau giita cdc ndm, giia
thwong luu va ha hew, gitta cdc doi twong sir dung nwée. Nghién ciru dp dung mét cong cu mé hinh
todn xdy dung trén co s¢ ngon ngir GAMS (General Algebraic Modeling System)dé tim hiéu vé ti 1¢
phdn bé nguon mede cho luu viee séng Ba khi dong chay thay doi. Mé hinh ldy dinh hudng toi wu
héa vé kinh té dé lam tiéu chi phan bé lai nguén nwoc cho luwu viee song, trén co so xem xét mot 56

rang buoc vé diéu kién tw nhién, méi truong va xa hoi.
Tir khoa: Phan bo ngudn nude, mo hinh thuy van kinh te, GAMS.

1. PAT VAN PE

Hé thong tai nguyén nudc 1a mot hé thong
phtc tap bao gdbm ngudn nudc, cac cong trinh
khai thac tai nguyén nudc, cic yéu cau vé nudc
cing v6i mdi quan hé tuong tac giita ching
cung voi su tdc dong cua clia moi truong 1€n nod
(Ha Vin Khéi va nnk, 2007).

Khi dua ra quyét dinh thiét ké va quan ly vé
hé thong tai nguyén nudc va moi trudng, céc
nha hoach dinh chinh sach luoén phai dya theo
mot co sé nao d6. Két qua tinh toan tir cac mo
hinh hé théng chinh 14 co s& ¢6 tinh dinh lugng
hoa, giup du bao tic dong cua céc cong trinh
hodc chinh sich quan 1y dy kién dbi voi hé
thdng luu vuc séng. Trong nhiéu nim qua, di c6
sy tién bo vé mo hinh hoa trong k¥ thuat, kinh
té, sinh thai, thuy van, va doi khi trong cac tac
dong chinh tri va thé ché cta cac hé théng tai
nguyén nudc 16n, phtc tap va da muc ti€u. Viéc
ap dung cac md hinh hé thdng trong thuc té da
dugc chung minh la nang cao hi¢u qua trong
thiét ké, quan 1y va van hanh hé thong tai
nguyén nudc (Loucks va Beeks, 2005).

Nghién ctru ndy 4p dung mot mé hinh tdi wu
hoa hé thong tai nguyén nudc dé danh gia anh
hudng cua su thay doi dong chay déi véi viée
khai thac st dung nudc trén luu vuc song Ba.Su
tuong quan giita dong chay va tong loi nhuan
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trén toan luu vuc s€ dugc dinh luong hoa, dé tr
d6 dé xuat duoc ti 18 phan bd nude hop 1y giita
cac ving va giita cac dbi twong sir dung nudc
sao cho vira ¢6 loi vé kinh té, vira thoa man mot
sO yéu cau vé moi truong va xa hoi.

2. GIOI THIEU VE VUNG NGHIEN CUU

2.1. Pic diém tai nguyén nudéec

Luu vuc song Ba 1a mét trong nhitng luu vuc
ndi dia lén nhat Viét Nam. Luu vuc song Ba
rong khoang 13.900km? thudc cac tinh Gia Lai,
Pak Lak, Pha Yén va mot phén nho thudc tinh
Kon Tum. Pic diém khi hau va dia hinh & luu
vuc song Ba rat dic biét. Pia hinh chia cit manh
do anh huong cua day Truong Son, tao ra cac
thung ling doc 1ap kéo dai tir An Khé dén Phu
Tac. Ngoai ra vé phia ha luu c6 nii non bao boc
ba phia Béc, Tay, Nam, om lay ving dong bang
Tuy Hoa rong trén 24.000ha cé xu thé mé rong
ra phia Bién. Do anh huong cia dia hinh két
hop véi gi6 mua Tay Nam va gié mua Dong
Bic, luu vuc song Ba dugc chia ra ba mién co
khi hau khac biét 1a cac khu vyc Tay Truong
Son, Pong Truong Son, va khu vuc trung gian.
Trong khi cac ving thuong ngudn song Ba va
song Hinh c6 lugng mua hang ndm trén dudi
3000mm thi cac vung Cheo Reo, Phu Tuc chi
don dugc lugng mua khong qua 1300mm. Ciing
vi thé, ché do dong chay & luu vuc song Ba
cling c6 su khac biét cho tung vung. DPac biét,
mua 1i khu vuc thuong luu va trung luu dén
som va kéo dai hon so véi khu vuc ha luu (Vién
QHTL, 2007).
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2.2. Nhu ciu khai thac sir dung nuwéc

Nhu ciu nudc bao gdm ba loai: nhu cau ding
nuéc (c6 tiéu hao), nhu cdu st dung nudc
(khong tiéu hao), va nhu cau bao vé. Nhu ciu
dung nuée chi yéu trén luu vuc song Ba 1a danh
cho nong nghiép. Nhu cau cap nudc cho sinh
hoat, cong nghiép va thily san chiém ti trong rat
nho. Vi dy, ndm 2010, nhu cau nudc tr(‘Sng trot
chiém 93,38%, chan nudi 0,58%, sinh hoat 2%,
cong nghi¢p 2,14%, va thuy san 1,9% (trong
tong so 2212.3 triéu m’) (ngudn: Vién QHTL,
2007). Nhu cau sir dung nudc trén luu vye cha
yéu 1a danh cho thuy dién. Tuy nhién, do dic
diém mot sé cong trinh thuy dién chuyén nudc
hodc kiéu duong dan, 1am cho doan song ha luu
bi suy thoai dong chay, anh huong dén cac nhu
cau nude khac & ha luu.

2.3. Cac bién phap cong trinh

bé dap ng nhu cau nudc cua con ngudi voi
ban chat thuong mau thuin véi dong chay tu
nhién vé khong gian va thoi gian, nén chung ta
thuong phai sir dung cac bién phap cong trinh.
Trong nhiing nim qua, hé thong cic cong trinh
thuy 1o1i trén luu vuc song Ba da dugc xay dung
va phat huy tac dung trong viéc cung cap nudc
tudi cho dién tich twong d6i 16n. Pién hinh c6
hé Ayun Ha ning lyc thiét ké 13.500ha va hé
thng thiy nong Pong Cam ning luc tudi thiét
ké 19.800ha. Tinh dén 2010, trén hé thong luu
vuc song Ba da c6 4 cum ho chira thuy dién 16n
v6i téng cong sudt 530MW 1a An Khé- Ka Nak,
Krong Hnang, Song Hinh va Séng Ba Ha.
Ngoai ra con rit nhiéu cac cong trinh thay loi,
thuy dién khac da va s€ dugc xay dung. Tuy
nh1en tinh trang khong du, tham chi can kiét
ngudn nude van xay ra & mot sd khu vyc trén
luu vuc song. Vi du nhu cac doan song ¢ ha Iuu
thuy dién An Khé, thay dién song Ba Ha va déap
dang Pong Cam thuong xuyén bi roi vao tinh
trang suy thoai dong chay.

Nhu vy, c6 thé mic di ngudn nudce trén luu
vuc song Ba twong ddi doi dao, hé théng cac
cong trinh ciing kha day dic, nhung dé nang cao
hiéu qua khai thic sir dung nudc can thiét phai
xem xét lai phuong thirc phan bd nudc hién nay.

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

Bai bao trinh bay cic két qua 4p dung mot
mo hinh toan t6i wu hé thong duoc xdy dung

trén co s¢ ngdn nglt GAMS. Trong do, GAMS
1a mot ngdn ngir 1ap trinh bac cao ban dau
duoc nghién ctru va phat trién trong mot du an
cia to chic Ngin hang thé gi6i
(WORLDBANK). Sau d6, chuong trinh nay
dugc thuong mai hoa va tmg dung trong nhiéu
linh vuc k¥ thuat va kinh té, bao gém ca Iinh
vuc quan 1y tai nguyén nudc. Mot sd ing dung
dién hinh cia GAMS trong linh vuc nay cho
cac luu vuc song Maipo, Chi Lé (Cai va nnk,
2006), Pong Nai (Ringler va nnk, 2006) va
song Hong (T6 Trung Nghia va nnk, 2006).
Chuong trinh tinh cho luu vyc song Ba gom
3927 phuong trinh (hang), 3233 bién (cot) va
8187 hé s6 khong am, duoc giai bang cong cu
solver CONOPT3 cua ARKI Consulting and
Development A/S, Pan Mach. Cau triic cia mo
hinh va phuong phap tinh toan da duogc trinh
bay trong cac nghién ctu trudc day cia tac gia
(Nguyén Thi Thu Nga va nnk, 2015).

O DO PHAN VUNG THUY LOI
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Hinh 1. So @6 phén ving khai thac sit dung
nuoc luu vuee séng Ba
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Pé phuc vu nghién ctu, tac gia da ké thira
mot s6 két qua trude day cua Trudng Pai hoc
Thuy loi va Vién Quy hoach Thuy lgi. Theo do,
so d6 khai thac sir dung nudc trén toan luu vuc
song Ba duoc chia thanh bay ving nhu trinh bay
& Hinh 1. Trong d6, ving I 1a ving Nam Bic
An Khé, vung II 1a ving Thugng Ayun, vung 111
la ving Ayun Pa, viung IV la vung Krong Pa,
vung V 1a vung Krong Hnang, ving VI l1a vung
Thuong Pong Cam, va ving VII 1a ving Ha
lwu. M&i ving yéu cau dir liu dong chay giai
doan 1979-2010, dit liéu vé nhu cau nudc, va
cac quan hé dic trung cua hé théng hd chua
thuy loi, thuy dién. Ngoai ra, véi ham muc tiéu
la téng loi nhuan thuan thu dugc tir cac nganh
kinh té, mé hinh ciing can cac thong tin vé khoi
luong va chi phi san xuat, gia ban san pham va
nang suat mot s loai nong san. Nhing thong tin
nay duoc ké thira tir cac nghién ctru trudc day
hodc tham khao tir mot s6 vin ban va nién giam
théng ké cac tinh thudc Iuu vuec.

4. KET QUA VA THAO LUAN

V6i chudi sé lidu dong chay tir 1979 dén
2010, md hinh xem xét loi ich kinh té tir viéc
khai thac str dung nuéc danh cho hai d6i twong
chinh 1a thiiy dién va trong trot. Trong d6, ddi
v6i thiy dién chi xem xét cac hd chira 16n trong
hé théng. D4i v6i trong trot, chi xem xét cac cy
tréng chinh & luu vyc 1a: 1aa (2 vu), ngd (2 vu),
mia va café. Cac nhu cdu nudc danh cho sinh
hoat, cong nghiép, thiy san, chian nuoi va moi
truong dugc coi 1a cac rang bude.

4.1. Panh gia anh hwéng cia bién thién
dong chay dén hiéu qua kinh té

Ca thiy dién va trong trot déu 1a nhing
nganh s dung ngudn nudc nhiéu nén dwong
nhién chiu anh huong cta su thay doi dong
chdy. Theo két qué tinh toan, l¢gi nhuén thuan
thu dugc nhidu nhit trén toan luu vuc xay ra vao
cac nam 1998-1999, 1999-2000 1a nhiing nam
¢6 luong nude dén doi dao. Nhitng nam cé loi
nhuin thudn nhod nhét 13 cac nim 2004-2005,
1997-1998 ma theo mét sé nghién ctru trude
day, déu co lugng nudc dén thudc loai thép,

tuong Ung voi tan suit 90% va 95% (Nguyén
Hiru Khai, 2011).
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Hinh 2. Téng loi nhudn thuan trén leu vuc
song Ba theo thoi gian

Quan hé tuwong quan giita tong lugng dong
chay hang nam va tong loi nhuan thuan trén luu
vuc song Ba dugc trinh bay trong Hinh 3. Co
thé thay day 1a mot mbi quan hé twong ddi chat
ché voi hé s6 tuong quan vuot 0,8. Tuy nhién
quan hé nay khong phai tuyén tinh. Khi tong
luong dong chay cang 16n (vi du trén 15 ti m?)
thi mic gia ting loi nhuan s& giam di (46 doc
giam). Piéu nay ciing phit hop voi thyc té 1a lac
nay nhu cau nudc cua cic nganh déu da duoc
dap tng tuong ddi day du.
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Hinh 3. Quan hé twong quan giita tong lirong
dong chay va tong loi nhudn thuan

Trong sb cac dbi twong st dung nudc thi
thity dién co6 dong gop loi ich nhiu nhét véi
muc dao dong tur 32 dén 49% téng lgi nhuan
thuan. Tiép dén 1an luot 1a café, lua, mia va ngo
véi muc dong gop trung binh tuong Ung la
31,1%, 22,1%, 5,8% va 4,3%. Ti 1¢ dong gop loi
nhuén cia cac d6i tuong st dung nudc cho tung
nam dugc trinh bay trong Hinh 4.
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Ti & déng gop loi nhuin tir cie dbi tuong sit dung maie (%)
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Hinh 4. Ti l¢ dong gop loi nhudn thuan tir cac
doi twong sir dung nwée (%)

Vao nhiing nam kiét, do nguén nudce bi han
ché nén mau thudn trong cac d6i tuong sir dung
nude cling tré nén gay git hon. Dé loi ich
thuén trén toan luu vuc 13 10n nhat, mod hinh da
vu tién phan bd nudc cho nhitng dbi tuong co

gi4 tri gia ting cao. Pién hinh nhu nim 2004-
2005, theo két qua tinh toan thi ti 18 dong gop
cua thuy dién la 49,1%, doi nghich voi ngd chi
dat 1,8%.

4.2. Panh gia anh hwéng cia bién thién
dong chay dén phéan bd nwéc theo khong gian

Chudi dong chay dén cac phan ving khai thac
st dung nudc giai doan 1979-2010 dugc chia
thanh ba nhéom nim: nhém nim nhidu nudc
(twong tmg véi tan sudt <33,33%), nhom nim
nudc trung binh (tir 33,33 dén 66,7%) va nhom
nam it nude (trén 66,7%). Khi do, ti 1& phan bd
tong luong nudce cho timg ving trung binh trong
moi nhom nam duoc tip hop & Bang 1 dudi day:

Bang 1. Lwgng nuée trung binh phin bé cho mdi viing theo tirng nhém nim

. . A 3
Pon vi: trieu m

Nam | Thuwong | Ayun | Krong | Krong | Thugng Ha Tong
Nhom nidm | Bac An | Ayun Pa Pa Hning | Dong luu

Khé cam
Nhidunuée | 1047.14 | 325.54 |353.42 |215.11 |603.14 |210.72 | 683.82 | 3438.88
Trung binh | 1021.41 | 224.58 | 261.80 | 163.92 | 521.47 |210.72 | 683.82 | 3087.71
ft nuée 872.60 | 119.21 127.51 | 79.62 376.97 | 210.72 | 683.82 | 2470.45

Qua d6, c6 thé thdy cho du trong nhiéu nim
thi cac phan ving Thuong Pong Cam va Ha luu
déu duoc dap mg day di nhu cau nudc. Didu
nay mot mat do ngudn nudc trén luu vuc song

Nhém nam nhiéu nwéc

Nhém nam nwéc trung binh

Hinh twong dbi doi dao, mat khac thé hién loi
ich thu dugc khi c6 su tham gia cta hé théng
céc ho chira phia thugng ngudn, dam bao cung
cép nudc cho ha luu.

Nhém nam it nwéc

Hinh 5. Ti Ié phdn bo nuéc cho méi viing theo timg nhom nam (%)

Trong sb tong lugng nudc dugc st dung thi
ving I chiém ti 1& nhiéu nhat (Hinh 5). Nguyén
nhan do vung nay c6 thuy di¢n An Khé dua
nude qua luu vuc song Kone. Nhitng vung khac
tuy cling c6 thuy dién nhung do nudc dugc tai
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st dung nén khong bi coi 1a ti€u hao.

Khi tong luong dong chay thay doi, tirc 1a khi
chuyén tir nhom nam nhidu nuéc sang nhém
ndm nudc trung binh va nhém nam it nudc, co
thé thdy xu thé tang dan ti 1 sir dung nudc & cac
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vung I, ving VI, vung VII. Nguoc lai cac vung
IT, I, IV va V ¢6 xu thé giam dan. Piéu nay
phan anh hiéu qua kinh té tir viéc str dung nudc
cua khu vuc thugng Ayun, va vung thung ling
trung gian luu vuc song Ba 1a thap hon so véi
khu vyc thuong ngudn song Ba va ving ha luu.

4.3.Pinh gia anh hwéng cia bién thién
dong chay dén ti 1¢ phan bo nuéce cho cac ddi
twong dung nwéc

Trong s6 cac doi tugng dung nudc (co tiéu
hao) thi lugng nuédc danh cho trong trot van chiém
ti 16 cao nhat (trung binh nhiéu nim 1a 65,9%).
Luong nudc chuyén sang song Kone dé phat dién
Xap xi 30% nhu cau dung nudc trén luu vuc. Cac
nhu cau nudc cho sinh hoat, cong nghiép, thiy san
va chan nuéi chi chiém ti & rit nho.

Déi voi thuy dién thi sy bién thién cia dong
chay anh huong dén tong san luong dién cia
céc ho chira. Két qua tinh toan trung binh trong
30 ndm thi tong san luong dién tir hé thong ho
chira thdp nhit 1a 1893,11 triéu kwh (1997-
1998) va cao nhat 1a 3045,27 triéu kwh (1998-
1999). Méi quan hé tuong quan giita tong san
luong dién va tong luong dong chay trong nhiéu
nim duge thé hién dudi dang ham mii (Hinh 6)
tuy nhién khéng dugc chat ché.

Quan hé trong quan gitra tong san lwgng dién vi tdng leong
dong chay
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Hinh 6. Quan hé twong quan giita tong san
lheong dién va tong lwong dong chdy

Trung binh nhiéu nim, téng san lugng dién
cuia hé théng hd theo tinh toan dat 2467 triéu
kwh, ting 13,4% so voi gia tri theo thiét ké.
Trong d6, cum hd An Khé — Ka Nak, hd Kréng
Hing va ho Soéng Hinh c6 san luong ting 1én,
trong khi ho Song Ba Ha san luong dién giam
kha nhiéu (Bang 2). Diéu nay c6 thé 1y giai do
mo hinh t6i uu phan bo st dung nude theo gia
tri kinh té va chua xem xét rang budc dién tich
tudi. Chinh vi thé, nu6e dugce wu tién danh cho
phat dién. Riéng dbi voi ho Song Ba Ha c6 rang
budc vé dong chay tbi thiéu twong ddi 1on theo
Quy trinh van hanh lién hd méi ban hanh nim
2014 nén da lam giam san lugng dién.

Bang 2. Tong sin lugng dién cac hd chira trung binh nhiéu nim

Pon vi: trieu kwh

X A« " Ayun | Kréng | Song Song 2
Trung binh nhiéu nim | An Khe-Kanak Ha Hning | Hinh Ba Ha Tong
Tinh toan 901.8 20.1 287.7 489.9 767.4 | 2467.0
Thiét ké 694 247 370 825 | 2136.0

D6i voi trong trot thi anh hudng ctua dong
chay dén viéc dap ung dién tich tudi tai cac
vung 13 rat 16n. Theo két qua tinh toan trung
binh trong nhiéu nam, ti 18 dap ung dién tich tudi
clia cua timg ving nhu sau: Thuong Pong Cam
100%, Ha luu 100%, Krong Pa 77,58%, Krong
Hnang 68,26%, Ayun Pa 56,91%, Thugng Ayun
46,01%, va Nam Béc An Khé 35,21%. Trong d6
phan 16n cac ving déu c6 dién tich tudi dudi
mirc dam bao cip nudc theo quy dinh hién
hanh.Vao nhimng nim it nudc, mot sd ving
khong c6 nuéc danh cho tudi. Pién hinh nim
1997-1998 1a hai ving Nam Bic An Khé va
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Krong Pa, nim 2004-2005 1a cac ving Nam Biéc
An Khé, Ayun Pa va Krong Pa. Tat nhién két
qua tinh toan nay chua cé tinh thuc té cao do bai
toan méi chi xem xét vé diéu kién kinh té, ma
chua xem xét thém cac rang budc khac, vi du
nhu vn dé an sinh luong thye, on dinh x3 hoi.

5. KET LUAN

Bai bao tap trung danh gia anh hudng cua su
bién thién dong chay dén viéc khai thac, sir
dung nudc trén luu vuc song Ba cho tirng vung
va timg ddi tugng. Thong qua ham muyc tiéu 1a
t6i da hoa loi ich kinh té tir cac d6i twong sir
dung nuéc, nghién ctru da budc dau xdy dung

89



dugc mdi twong quan kha chit ché giita dong  nhét cho luu vyc. Tuy nhién, mé hinh con mot
chay va téng loi nhuan trén toan luu vuc. Két  sb han ché do chi xem xét duoc mot sb loai cay
qua ctiia mo hinh ciing di thé hién dugc ti 18  trong chil yéu va bude thoi gian tinh toan 1a mot
phan bo nudc gilta cac ving va gitta cac ddi  thang nén chua lam rd dugc mau thuan thuc té
tugng ding nudc sao cho mang lai loi ich 16n  gitra thuy dién va trong trot.
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Quyét dinh 1077/0D-TTg vé viéc ban hanh Quy trinh vdn hanh lién hé chira trén luu viee séng Ba

Abstract:
RESEARCH ON EFFECTS OF FLOW VARIATION TO WATER ALLOCATION
IN THE BA RIVER BASIN

In a water resources system, river flow is a factor with very high variation in both space and time.
In addition, human demands for exploitation of water also change. This will lead to water surpluses
or deficits vary between years, between upstream and downstream, and between water users. A
mathematical model which was constructed in GAMS (General Algebraic Modeling System), has
been applied for better understanding on water allocation ratio as effected by flow variation. Water
allocated for users in the basin based on economic optimization criteria, also considering a number
of constraints of natural, environmental and social conditions.

Keywords: Water allocation, hydroeconomic model, GAMS.
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