NGHIEN CUU PHAN BO NGUON NUOC TREN LUU VUC SONG BA
Hoang Thanh Tl‘mgl, Nguyén Thi Minh Tam', Nguyén Thi Thu Nga1

Tém tat: Nuede la tai nguyén thién nhién vé ciing quy gid, can thiét cho moi hoat déng song. Ciing
V6i sw phdt trién vé kinh té - xd hdi, nhu cau ding nude ciing ngdy cang tang trong khi nguon nuéce
dén c6 han, doi hoi phdi sir dung nguon nwéce hop 1y. Phan mém WEAP (Water Evaluation and
Planning System - Hé thong Banh gid va Quy hoach nguon medc) ngodi khd nang tinh todn cén
bang nwée cho huu viee, con cho phép danh gid hiéu qua kinh té tir viéc sir dung nude. Bai bdo ndy
t6m tdt cac két qua sir dung phan mém WEAP nghién civu phdn bo nguon nwéce trén lwu viee séng
Ba. Két qua nghién ciru buéc dau cho thdy ddy la mét mé hinh mé phong kha tot va la mét cong cu
don gidn va hitu hiéu nham dwa ra phirong én phdan bé nguon nwée hop 1y hon cho heu vue séng

Ba, gbp phan tang hiéu qua kinh té tir cac hoat déng ding nuéc.
Tir khoa: Luu vue, Ngudn nude, Phan bo, Song Ba, WEAP

1. PAT VAN DE

Nudc 1a tai nguyén thién nhién v cung quy
gi4, can thiét cho moi hoat dong séng. Cing véi
su phat trién nhanh chong vé kinh t& - xd hoi,
nhu cdu dung nudc ciing ngdy cang ting trong
khi ngudn nude dén co han, doi hoi ching ta sir
dung ngudn nudc hop 1y va c6 hiéu qua. Trong
quy hoach va quan ly tai nguyén nudc cho luu
vuc, vin dé phan bd ngudn nude 1a mot trong
nhimg chii d& duoc nhiéu nha nghién ciru trén
thé gidi ciing nhu ¢ Viét Nam quan tim. Mot
trong nhimg coéng cu tro gitp dic lyc trong
nghién ctru phan bd nguén nude 1a mo hinh toan
thity van bao gdm ca md hinh tdi vu va mé hinh
mo phong. Mot sé mo hinh mé phong cé thé ké
dén 13 cac md hinh: MITSIM, WUS do vién k¥
thuat Massachusets xay dung, MIKE-BASIN do
vién Thay luc Pan Mach x4y dung, mé hinh
WEAP do Vién Nghién cuu Moi truong
Stockholm- SEI nghién ctru va phat trién. Mot
s6 mo hinh t5i uu c6 thé ké dén 1a cdc md hinh
GAMS, RAM-V, Crystal Ball, ...vv. Hau hét
cac mo hinh ké trén déu da dugc ap dung nhiéu
trén thé gidi va & ca Viét Nam. Qua thuc té ap
dung cho thiy cic mo hinh mé phong déu co
kha ning tinh toan can bang nudc hé thong tt,
thoi gian tinh toan nhanh nén viéc tinh toan cho
nhiéu kich ban khac nhau dwgc tién hanh rat

oy ruwong Pai hoc Thuy loi

nhanh [1,2]. Tuy nhién chi ¢c6 mé hinh WEAP
¢6 chirc nang danh gia loi ich kinh té tir cac hoat
dong st dung nudce trén luu vuc [1, 5]. Cac md
hinh t6i wu néi trén ciing da dugc ap dung cho
bai toan phan b tai nguyén nudc va van hanh ho
chua ¢ Viét Nam [3, 4], song Kkét qua dat dugc
van rat han ché do ddy 1a mot bai toan rat phirc
tap (co nhidu bién quyét dinh, nhidu rang budc,
nhiéu muc tiéu...) nén nhiéu nghién ctru hoic 1a
don gian héa qua muc bai toan dé co thé tim ra
nghiém hodc 1a bai toan khéng tim dugc nghiém.
Nham danh gia kha ning ciia mo hinh mé phong
trong bai toan phan bd tai nguén nudc hidu qua,
nhom nghién ctru da lya chon moé hinh WEAP 4p
dung cho luu vyc song Ba dé tim ra phuong 4n
phan bd ngudn nude hop 1y hon trén co sd xét
dén hiéu qua kinh té cta cac ddi tuong dung
nudc ciing nhu dam bao cac van dé an ninh
luong thuc, an toan xa hoi, phu hop voi diéu kién
phat trién kinh té cta dia phuong va dam bao cac
hoat dong dung nudce trén luu vuc.

Song Ba 1a mot trong chin hé thong song 1n cia
nude ta nim ¢ mién Trung Trung Bo, song c¢6 dang
hinh chit L. Luu vyc song trai dai tir 12°30° dén 14°38°
vi d6 Béc va 108°00° dén 109”55 kinh d6 Péng, thude
dia gi6i hanh chinh ctia ba tinh Gia Lai, Pak Lak va
Ph Yén véi dién tich 13.900 km? (hinh 1).

Luu vuc song Ba ¢ trung va thuong luu dia
hinh chi yéu 1a ndi va cao nguyén, ha luu c6 dia
hinh ddi ndi thap va dong bang bdi tu ven bién.
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Do su bién dbi cua do cao dia hinh va su chia ct
cua cac diy nui nén trén luu vuc song Ba chia
thanh 5 dang dia hinh chinh gdm: ving nui cao,
thung liing, cao nguyén, go doi va dong bang.
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Hinh 1: Ban do heu viec séng Ba

Dong chinh song Ba bt ngudn tir dinh Ngoc
RO (tinh Kom Tum) ¢6 d6 cao 1.549 m cua day
Truong Son. Tir thuong ngudén dén An Khé
song chay theo huéng Tay Bic — Pong Nam,
sau d6 chuyén huéng gan nhu Bic — Nam cho
dén Cheo Reo. Tir ddy séng Ba nhdn thém
nhanh Ayun va lai chay theo hudng Ty Bic —
bong Nam cho t6i Cing Son, sau do chay theo
huéng Tay — Dong ra téi bién. Tong chiéu dai
song chinh 1a 374 km, mat d6 ludi song 0,22
km/km?®. Tir ngudn dén ctra séng c6 nhidu song
nhanh va sudi nhé d6 vao, bao gdm 36 phu luu
cap I, 54 phu luu cap II va hang traim phu luu
cap III. Séng Ba c¢6 3 nhanh soéng 16n 1a song
Ayun, song Krong Hnang va song Hinh.

2. HUONG TIEP CAN VA PHUONG
PHAP NGHIEN CUU

Hudng tiép can nghién ciru phan bd ngudn
nude trén luu vye song Ba 1a sy két hop cua
nhiéu mé hinh bao gdm cac mé hinh tinh toan
nhu cau nudc CropWat, mo hinh can bang nudc
WEAP va mo hinh phan tich tai chinh - mot
modun tich hop trong WEAP. Céc budc tién

hanh nghién ciru dugc mé ta tom tit & so do
hinh 2 duéi day.
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Hinh 2: So d6 tiép cdn nghién ciru

Can cir vao cac dic diém tu nhién nhu dia
hinh, dat dai, khi hau, thiy vin; dia gidi hanh
chinh va quy hoach st dung nudc trén luu vuc
song Ba, tién hanh phan chia luu vuc song Ba
thanh 7 ving sit dung nudc (hinh 3): ving Nam
Bic An Khé, Thuong Ayun, Ayun Pa, Krong Pa,
Krong Hnang, Thuong Dong Cam va Ha luu.

Phan mém Cropwat ciia FAO duoc st dung
dé tinh toan nhu cau nudc cho ciy tréng; nhu
cau st dung nuéc cho cong nghiép, sinh hoat,
chan nudi, thuy san, méi truong dugc tinh theo
cac cong thue kinh nghiém.
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Hinh 3: So d6 cdn bang nude luu viee séng Ba
duoc xay dung trong WEAP
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Nude dén cac ving can bang nudc (p=75%)
duogc ké thira tir “Dur dn quy hoach sir dung tong
hop va bao vé tai nguyén nuoc luu vuc song
Ba”do Vién TVMT va BDKH truong PHTL

qua kinh té mang lai cta timg kich ban, tién hanh
phan tich va lya chon kich ban dem lai hi¢u qua
kinh té cao nhung phai phu hop véi thyc té, dam
bao an ninh luong thuc, su 6n dinh x3 hoi.

thuc hién nim 2008 (Bang 1). 3. KET QUA NGHIEN CUU
Két qua tinh toan nhu cau st dung nudc va 3.1. Tinh toin cin bang nwéc cho luu vue
phéan phéi nuéc dén cac viing can bang nudc cing  séng Ba

vé6i s6 lidu cac hé théng hd chira 16n trén luu vuc,
.vv s& lam dau vao cho mé hinh WEAP dé xay
dung mé hinh can bang nudc cho luu vuc song Ba
(hinh 3). Cén ctr vao vi€c tinh toan chi phi - loi
ich ctia cic nganh ding nuéc, két hop véi chirc
ning phén tich tai chinh trong mé hinh WEAP dé
giai quyét bai toan kinh té ciia timg nganh ding
nude cho kich ban nén. Sau do6 tién hanh dé& xuét
cac kich ban phan bo ngudn nudc khac va danh
gia loi ich kinh té cta ting kich ban. Cudi cing,
duwa vao quy hoach phat trién ciia cac ving va hiéu

Trén co s& sb liéu da thu thap duoc, nhom
nghién cutru da lya chon kich ban nén dua vao ké
hoach phat trién kinh té xa hoi cta 3 tinh Gia
Lai, bak Lak va Phu Yén; Trong kich ban nén
nay, hién trang st dung nudc duge danh gia cho
nam 2010 va tuong lai dugc mé phong va danh
gia cho giai doan tir 2010 - 2020. Lugng nudc
dén, két qua tinh toan nhu cdu nudc va luong
nu6e thiéu giai doan 2010 — 2020 cua kich ban
nén dugc dua ra trong cac bang 1, 2, 3 dudi day:

Bang 1: Phan phéi dong chiy dén cac viing cin bang nuée (P=75%)
Pon vi: Q (m’/s), W: 10° m’/ thang

Vi tri\ thang 1 II 1 v \% VI Vil VIII IX X XI XII
Nam-Béc An Khé Q| 225 17.5 10.2 9.7 19.1 20.9 19.5 | 28.0 | 48.8 118.6 1384 | 68.0
W 584 | 454 | 26.5 253 | 49.6 | 54.0 | 50.5 | 72.6 | 126.5 | 307.4 | 358.7 | 176.3
Thugng Ayun Q| 142 11.0 6.4 6.1 12.0 13.1 12.3 17.6 | 30.7 74.5 87.0 42.8
W 367 | 285 16.6 159 | 31.2 340 | 31.8 | 456 | 79.5 193.2 | 2255 | 110.8
Ayun Pa Q| 247 19.2 11.2 10.7 | 21.0 | 229 | 214 | 30.7 | 53.5 130.0 151.7 | 74.6
W 640 | 498 | 29.0 | 27.7 | 544 | 593 | 554 | 79.5 | 138.7 | 337.0 | 393.3 | 193.3
KRongPa Q| 11.2 8.7 5.1 49 9.5 10.4 9.7 14.0 | 243 59.1 69.0 33.9
W 29.1 22.6 13.2 12.6 | 247 | 269 | 252 | 36.2 | 63.0 153.2 178.8 | 87.9
KRongHNang Q| 225 15.5 11.6 11.7 14.5 23.9 18.6 | 30.5 | 40.8 66.2 63.5 36.8
W 583 [ 40.2 | 30.0 | 303 37.6 | 61.8 | 482 | 79.0 | 105.6 | 171.7 1647 | 95.3
Thugng DC Q| 464 | 275 17.6 13.9 17.8 | 20.3 18.7 | 23.8 | 41.1 142.5 | 217.8 | 1449
W 1202 | 714 | 457 | 36.0 | 46.2 527 | 48.5 | 61.7 | 106.5 | 369.3 564.5 | 375.7
Déng Cam Q| 126.0 | 71.1 455 | 410 | 754 | 107.8 | 107.6 | 186.9 | 286.8 | 572.5 660.7 | 381.6
W 3265 | 1843 | 118.0 | 106.3 | 195.3 | 279.5 | 278.9 | 484.5 | 743.4 | 1484.0 | 1712.5 | 989.1
Ban Thach Q| 174 9.9 6.4 4.7 4.6 4.8 4.2 3.6 7.1 42.1 75.5 54.8
W 450 | 25.5 16.7 12.3 11.9 12.5 10.9 9.4 18.5 109.2 195.6 | 1422
Bang 2: Nhu chu nuédc va luwgng nuéc thiéu luu vuc song Ba giai doan 2010 — 2020
Pon vi: 10° m’
Nam 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 Téng
Nhu ciu nuée 6.71 | 697 | 722 |748 |[7.76 | 807 | 8.4 8.77 1 9.18 ] 9.65 10.19 | 90.39
Luong nudc thiéu | 1.42 | 1.51 1.63 1.8 1.97 1216 |236 |257 |28 3.05 | 3.34 24.6
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Bang 3: Nhu ciu nuéc va lwgng nwéc thiéu tirng nganh ding nuéc giai doan 2010— 2020

Pon vi: 10°

. Nong Cong Sinh Chan Thay N
Nam . % . % % ] % % | Tong
nghiép nghiép hoat nuoi san
2010 | Nhu ciu nude 6,138.98 | 98.1 | 46.92 0.7 | 45.14 | 0.7 | 13.06 0.2 | 14.4 0.2 | 6,259
Luong nuéc thidu | 1,408.84 | 99.4 | 3.53 0.2 | 3.81 03 | 1.16 0110 0.0 | 1,417
2011 | Nhu ciu nude 6,353.85 | 97.4 | 63.39 1.0 | 78.99 1.2 | 13.5 0.2 | 15.15 0.2 | 6,525
Luong nudc thidu | 1,498.31 | 99.1 | 4.77 0.3 | 6.93 0.5 | 1.64 0110 0.0 | 1,512
2012 | Nhu ciu nuéc 6,576.23 | 97.1 | 85.64 1.3 | 79.97 1.2 | 13.96 0.2 | 15.94 0.2 | 6,772
Luong nudc thidu | 1,599.68 | 98.5 | 13.6 0.8 | 7.23 04 | 2.57 0.2 | 1.35 0.1 | 1,624
2013 | Nhu ciu nudc 6,806.40 | 96.8 | 115.7 1.6 | 80.97 1.2 | 14.44 0.2 | 16.77 0.2 | 7,034
Luong nudc thiéu | 1,731.65 | 98.3 | 18.37 1.0 | 7.72 04 | 2.82 0.2 | 1.42 0.1 | 1,762
2014 | Nhu ciu nuéc 7,044.63 | 96.3 | 156.31 2.1 | 81.97 1.1 | 14.93 0.2 | 17.64 0.2 | 7,315
Luong nudc thiéu | 1,875.44 | 97.4 | 34.83 1.8 | 8.33 04 |37 0.2 | 295 0.2 | 1,925
2015 | Nhu ciu nuéc 7,291.19 | 95.7 | 211.17 2.8 | 82.99 1.1]15.44 0.2 | 18.55 0.2 | 7,619
Lugng nudc thidu | 2,035.93 | 97.0 | 47.34 2.3 | 8.88 0.4 | 3.83 0.2 | 3.1 0.1 | 2,099
2016 | Nhu cau nude 7,546.38 | 94.9 | 285.29 3.6 | 84.03 1.1 | 15.96 0.2 | 19.52 0.2 | 7,951
Luong nudc thidu | 2,197.34 | 96.2 | 70.74 3.1 1943 04 |44 0.2 | 3.26 0.1 | 2,285
2017 | Nhu ciu nude 7,810.50 | 93.9 | 385.43 4.6 | 85.07 1.0 | 16.5 0.2 | 20.53 0.2 | 8318
Lugng nudc thidu | 2,367.71 | 95.4 | 95.57 3911034 |04 | 457 0.2 | 343 0.1 | 2,482
2018 | Nhu ciu nudc 8,083.87 | 92.6 | 520.72 6.0 | 86.13 1.0 | 17.07 0.2 | 21.6 0.2 | 8,729
Luong nudc thidu | 2,540.34 | 94.2 | 136.1 5.0 | 1141 04 | 491 0.2 | 3.61 0.1 | 2,696
2019 | Nhu ciu nudc 8,366.81 | 91.0 | 703.49 7.6 | 87.21 0.9 | 17.65 0.2 | 22.73 0.2 | 9,198
Luong nuéc thidu | 2,716.89 | 92.5 | 196.11 6.7 | 1248 |04 | 534 0.2 ]573 0.2 | 2,937
2020 | Nhu ciu nude 8,659.64 | 88.9 | 950.41 9.8 | 88.3 0.9 | 18.25 0.2 | 23.91 0.2 | 9,741
Luong nudc thidu | 2,908.86 | 90.2 | 292.47 9.1 | 13.1 0.4 | 5.53 0.2 | 6.03 0.2 | 3,226

Két qua tir Bang 3 cho thay nhu cau nudc gitta
cac nganh 1a khong dong déu. Nhu cdu nudc
phan theo cac nganh nadm 2010 nhu sau: néng
nghiép 98.09%, cong nghiép 0.75%, sinh hoat
0.72%, chan nudi 0.21%, thuy san 0.23%; nam
2020 ty 1¢ nay tuong ung la: 88.90%, 9.76%,
0.91%, 0.19%, 0.25%. Khi nhu cau nudc ngiy
cang ting ma kha nang dap mg ctia ngudn nudc
lai c6 han, déng nghia véi d6 1a luong nude thiéu
ngdy cang ting; nhitng d6i tugng c6 nhu cau
nude 16n thi lugng nudc thiéu ciing 16n hon
nhitng d6i twgng c6 nhu cau nudc it hon. Luong
nudc thiéu cia cac nganh ding nudc duge thé
hién nhu sau: nam 2010: nong nghi¢p 22.51%,
cong nghiép 0.06%, sinh hoat 0.06%, chan nuoi
0.02%, thuy san 0%; nam 2020 ty 1¢ nay tuong
ung la: 29.86%, 3%, 0.13%, 0.06%, 0.06%.

Theo ké hoach phat trién cac tinh thude luu vue
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song Ba, cht yéu van 13 phat trién nong nghiép, do do
nhu cAu nudc s& rat 16n, nhu vay lugng nudc thiéu s&
16n hon. Tru6c tinh trang d6, viéc phan bd ngudn
nude hop 1y va ¢6 hiéu qua 13 diéu vo ciing can thiét.

3.2. Nghién ciru phin bé ngudn nwéc luu
vue song Ba

3.2.1. Xay dung bai todn kinh té déi véi cdc
nganh dung nwéc

Trén co s& tinh toan chi phi — loi ich tur cac
nganh dung nudc, dong thoi sir dung chirc ning
phan tich tai chinh trong mé hinh WEAP, nhom
nghién ciru da tién hanh danh gia loi nhuan thu
duoc tr cac hoat dong dung nudc cua cac
nganh, qua d6 cho phép danh gid nganh nao
dung nudc mang lai hiéu qua kinh té cao hon.

Két qua chi phi va lgi nhuan cua kich ban
nén cho timg ving va cho ting nganh duoc dua
ra trong cac bang 4, 5 dudi day:
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Bang 4: Chi phi va lgi nhuén cho tirng nganh ding nwéc giai doan 2010 - 2020

(10%) Nong Cong Sinh Chan | Thiy | HO An |HS Ayun| HoKrong | H6Ka | H6S.Ba| Hb
nghi¢p | nghiép hoat nudi sén Khé Ha H’Nang Nak Ha S.Hinh
Chi phi 2.25 9.07 111.28 | 226.05 | 0.41 5241 6.11 22.1 12.51 63.26 71.64
Loi nhugn 2.67 16.74 13.14 4.81 0.29 581.1 9.8 178.4 52.11 460.58 | 230.44
Béang 5: Chi phi va lgi nhuén cho tirng nganh dung nuéc nim 2010 va nam 2020
Nganh 2010 2020
Chi phi (10°$) Loi nhuin (10°$) Chi phi (10°$) Loi nhuan (10°$)
Nong nghiép 0.23 0.27 0.52 0.62
Cong nghiép 0.62 1.14 3.07 5.67
Sinh hoat 8.98 1.06 32.27 3.82
Chan nuoi 16.5 0.66 55.68 2.45
Thuy san 0.03 0.02 0.13 0.09
H6 An Khé 7.59 34.01 7.65 191.55
Hb Ayun Ha 0.89 0.02 0.89 4.36
H6 KRong H’Ning 32 10.43 3.23 57.54
H6 Ka Nak 1.81 2.66 1.83 17.83
Hb S.Ba Ha 9.16 19.12 9.23 167.98
Hb S.Hinh 10.37 10.25 10.46 81.68

Bang két qua cho thdy so bd chi phi - loi
nhudn dat dugc tor cac hoat dong dung nudc
cua cac nganh tuong Ung. So sanh lgi nhuan
mang lai tr cic hoat dong dung nudc c6 thé
nhan thidy nhu cau nudéc cho ndéng nghiép
chiém 98.09% (2010); 88.90% (2020); tuy
nhién loi nhuan dat dugc chi chiém 1.03%
(2010) va 3.29% (2020) trong tong loi nhuan
cua cac nganh dung nudc (khi chua tinh lgi
nhuén tu hoat dong hd chtra) va chi chiém
0.46% (2010) va 1.46% (2020) khi tinh loi
nhuéin bao gém cac hoat dong tur hod chua.

C6 thé thay nhu cau nudc cho néng nghiép 1a
rat 16n nhung lgi nhudn mang lai rat nho; trong
khi d6, nhu cau nuédc cho cong nghiép thap hon
rat nhiéu nhung 1¢gi nhuan mang lai rat 16n. Diéu
do cho théy, hi€u qua tir viéc su dung nudc chua
cao va lgi nhudn dem lai tur viéc dung nudc tu
cong nghiép 16n hon so voi nong nghiép.

3.2.2. Nghién ciru dé xudt kich ban phin
bé nguén nwéc

Nhiing phan tich trén cho thay hiéu qua kinh té
mang lai tir cac hoat ddong dung nudce cia kich ban
nén chua cao. Trudce tinh trang ngudn nudc ngay
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cang can kiét trong khi nhu cau ding nudc ciia cac
nganh khong ngung gia ting, doi hoi phai co su
phéan bd ngudn nudc hop 1y va mang lai hidu qua
kinh té cao hon. Céc kich ban duoc dé xuit nhim
thay d6i viéc cap nudc cho cic hoat dong ding
nudc trén co s¢ thay ddi nhu cau nude, thir tu vu
tién cua cac nganh ding nudc, thay doi co ciu
kinh té, hiéu suat phat dién, ... Tir d6 so sanh cac
kich ban dugc dé xuét véi kich ban nén dé xem
xét hidu qué kinh té mang lai cua timg kich ban va
liy d6 1am co s¢ dé dé& xuat kich ban phan bd
ngudn nude dam bao cac yéu cau: dat hiéu qua
kinh t& cao, phtt hop véi diéu kién phat trién kinh
t¢ cua timg ving, dam bao cac van dé an ninh
luong thyc, an toan xa hoi va cac hoat dong dung
nude thiét yéu ctia con ngudi.

Két qua phan tich cho thiy, nhu ciu nudc
cho nong nghiép 16n trong khi hiéu qua kinh té
nho; trong khi d6 cong nghiép nhu cau nude it
hon rat nhiéu nhung hiéu qua kinh té mang lai
16n hon han néng nghiép. Do d6, dé ting hiéu
qua kinh té va giam nhu cdu nudc tién hanh thay
d6i co ciu kinh té, tip trung giam ty trong nong
nghi¢p va tang ty trong cong nghi¢p.
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Séng Ba c6 mot s6 hé théng hd chaa bac
thang da di vao hoat dong nhu: cum hd chtra An
Khé — Kanak, hd KRoéng H’Nang, hd Ayun Ha,
h6 séng Ba Ha, hd séng Hinh. Cac hd chira déu
1a cac hd da muc tiéu: cap nudc tudi, sinh hoat,
phat dién, phong 1ii,... Trong d6, ho song Ba Ha
12 hd chtra phat dién 16n nhét trén luu vuc song
Ba, dién ning trung binh nhidu nim dat 825.10°
kwh. Hoat dong phat dién khong lam anh huong
dén nhu cau nudc cua cac d6i tuong dung nudc
khac, mat khac hi€u qua tir phat dién lai cao hon
nhiéu so véi cac nganh khac nén tién hanh thay
d6i hiéu suat phat dién dé xem xét hiéu qua kinh
té mang lai.

Ngoai ra, thay d6i thtr ty uwu tién cia céc
nganh dung nudce ciing nhu thir ty vu tién ngudn
cap dé xem xét kha nang dap tmg nhu cau nudc

va sy thay d6i vé loi ich kinh té. Ngoai ra tién
hanh két hop cac yéu t6 dé xem xét hiéu qua
kinh té cua cac kich ban két hop. Cu thé, cac
kich ban nghién cttu dugc chia thanh 5 nhém
nhu sau:

e Nhom kich ban gia ting dan s6 gém cac
kich ban: A1, A2.

e Nhom kich ban phéat dién gom céac kich
ban: AS, A6, A7.

e Nhom kich ban thay dbi co céu kinh té
gém cac kich ban: A9, A10, A14, A15.

e Nhom kich ban thay d6i wu tién gém cac
kich ban: A3, A4, AS.

e Nhom kich ban két hop gom céc kich ban:
All, A12, A13, Al6, A17, Al8.

Twong quan gitra nhu cau ding nudc va hiéu
qua kinh t duoc tom tit trong cac bang 6 dudi day:

Bang 6: Biang nhu ciu diung nudée va lgi ich kinh té cac kich ban giai doan 2010 - 2020

. . Nhu ciu nuée Luqng'nudc % Lugng nudc | Lginhuén 11
Kich ban Ki hi¢u 0 3 thicu o v 6
(10" m’) 0 3 dap tng nam (10" USD)
(10" m’)
Reference (Kich ban nén) A0 90,39 24,6 72,79 1.550,09
Nhém kich ban gia ting din s6
Ti 18 gia tang dan s6 ting gép 5 lan Al 90,66 24,71 72,74 1.701,7
Ti 1¢ gia ting dén sb tang gip 2 1an A2 90,45 24,62 72,78 1.559,69
Nhom kich ban phat dién
Higu suat phat dién ting 20% A5 90,39 24,6 72,79 5.237,44
Hiéu sudt phat dién ting 10% A6 90,39 24.6 72.79 2.886.98
Hiéu suat phat dién 100% A7 90,39 24,6 72,79 22.939,22
Nhom kich ban thay doi co céu kinh té
Tang co cdu cong nghiép 10% - giam nong| A9 87,42 22,12 74,69 1.550,4
nghiép 10%
Ting co cu cong nghidp 10% - giam néng| A10 87,42 22,67 74,06 1.551,83
nghiép 10% - cong nghiép mirc wu tién s6 1
Nong nghiép chiém 5% trong co cdu kinh té Al4 84,65 19,71 76,71 1.555,47
Néng nghiép chiém 5% trong co cu kinh té -| A5 84,65 20,35 75,97 1.556,54
cong nghiép mirc vu tién s 1
Nhom kich ban thay d6i wu tién
Thay d6i thr ty wu tién céc nganh ding nude A3 90,39 25,13 72,2 1.551,54
Thay dbi thir ty wu tién ngudn cép nudc A4 90,39 24,6 72,79 1.550,09
Muic dd uu tién 1 cho tt ca cac nganh ding nudée A8 90,39 24,67 72,7 1.549,56
Nhom kich ban két hop
Hiéu suét phat dién 100% - ting co cdu cong| All 87,42 22,12 74,69 22.938,74
nghiép 10% - giam nong nghiép 10%
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- Luong nudc . RN
) . Nhu cau nude L, % Lugng nude | Loinhuén 11
Kich ban Ki hi¢u 9 3 thiéu L 5 6
(10" m’) 0 3 dap tmg nam (10" USD)
(10" m’)

Hiéu suat phat dién 100% - tang co cAu cong| A2 87,42 22,67 74,06 22.941,54
nghiép 10% - gidm nong nghi¢p 10% - cong
nghiép muc vu tién s 1
Hiéu suét phat dién 100% - ting co cdu cong| Al3 87,42 22,22 74,58 22.938,08
nghiép 10% - gidm nong nghi¢p 10% - mic uu
tién s 1 cho tat ca cic nganh
Hiéu sudt phat dién 100% - nong nghi¢p chiém 5% | Al6 84,65 20,35 75,97 22.947,17
trong co cAu kinh té - cong nghiép mirc wu tién s6 1
Hiéu sudt phét dién 100% - nong nghiép chiém 5% trong | A17 84,65 19,86 76,54 22.944,89
co cu kinh & - mirc wutién s 1 cho tit ca che nginh
Hiéu suét phat dién 100% - nong nghiép chiém | A18 84,65 19,71 76,71 22.945,12
5% trong co céu kinh té

Két qué so sanh, danh gid cac kich ban dé xuét véi kich ban A0 (kich ban nén) dugc tom tat

trong Bang 7 duéi day.

Bang 7: Bang so sanh giira kich ban A0 va cac kich ban dé xuit giai doan 2010 - 2020

Kich ban thll (C;U:I;l)mc Luqn(% ggu I(:;)thleu % Luong nudc dap tng Lo ?I}I;ir}sllg)nam
A0 0 0 0 0
Nhom kich ban gia ting dan s6
Al 0,27 0,12 -0,05 151,61
A2 0,06 0,03 -0.01 9,6
Nhém kich ban phat dién
A5 0 0 0 3.687,35
A6 0 0 0 1.336,89
A7 0 0 0 21.389,13
Nhom kich ban thay d6i co cdu kinh té
A9 2,97 2,47 1,9 0,31
A10 2,97 -1,92 1,28 1,74
Al4 -5,74 -4,88 3,93 5,38
Al5 -5,74 -4,25 3,18 6,45
Nhém kich ban thay d6i wu tién

A3 0 0,54 -0,59 1,45
A4 0 0 0 0

A8 0 0.08 -0.09 -0,53

Nhom kich ban két hop
All 2,97 2,47 1,9 21.388,65
Al2 2,97 -1,92 1,28 21.391,45
Al13 2,97 2,38 1,79 21.387,99
Al6 -5,74 4,25 3,18 21.397,08
Al7 -5,74 -4,73 3,75 21.394,81
Al8 -5,74 -4,88 3,93 21.395,03
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D4u “-“ thé hién mtrc d6 thap hon kich
ban A0.

Két qua phan tich cho thiy, kich ban dung
nhiéu nudc nhit chua hin 1a kich ban dem lai
hiéu qua kinh té cao nhat va nguoc lai, kich
ban c¢6 nhu ciu nudc it nhat chua hin 1a kich
ban kém hiéu qua. Do do, can sir dung nudc
hop 1y, tap trung dap Gmg nhu cau nudc cho
cac hoat dong dung nudc dem lai hi€u qua
kinh té cao.

Qua phan tich cac kich ban, nhan thy rang
kich ban c6 hiéu sudt phat dién 100% , nong
nghiép chiém 5% trong co cau kinh té, cong
nghiép c6 mirc wu tién sé 1 (A16) 1a kich ban
tot nhat dam bao dat duoc hiéu qua kinh té
cao nhat va nhu ciu nudec it. Tuy nhién, can clr
vao diéu kién thuc té nhan théy réng: luru vuc
song Ba gdm cac tinh Gia Lai, Pak Lik, Pha
Yén thugc mién Trung nudc ta, diéu kién phat
trién kinh té con nhiéu kho khan, dan cu tap
trung chil yéu ¢ noéng thon chiém khoang 70 -
80%, ty trong GDP cdng nghiép trong luu vuc
con thap 20-30%, chua hinh thanh cac khu
cong nghiép tap trung, thiéu co s ha ting
cong nghi¢p hién dai. Cac nganh cong nghiép
chi yéu 1a ché bién nong - 1am - san, cong
nghiép vat liéu xay dung chu yéu van 1 cong
nghiép ché bién cac san pham tir ndng nghiép,
co ciu kinh té dang c6 budc phat trién: ting ty
trong cong nghi€p, dich vy, giam ty trong
noéng nghiép trong co ciu kinh té song chuyén
dich co ciu kinh té con cham. Ty trong nong
nghiép trung binh nhiéu nim chiém 24,5 —
48% va cong nghiép chiém 21 — 40% tuy theo
su phét trién cua ting ving; téc do giam co
cdu ndéng nghiép tir 5 — 13% va ting co céu
cong nghiép tir 2 — 7% trong co ciu kinh té.
Theo kich ban A16 thi trong 11 ndm (2010 —
2020) nong nghiép trong vung chi chiém 5%,
tirc 1a tbc do giam co cAu nong nghiép tir 5 —
23%, tang cong nghi¢p 5 — 23%, khi do6 ty
trong cong nghiép chiém 52 — 61% co ciu
kinh té, tiiy theo phat trién timg ving.

Do d6, mac du kich ban A16 dem lai hiéu

qua kinh té cao nhit, tuy nhién sy phat trién
d6 1a phi thyc té nén nhom nghién ciru dé nghi
lya chon kich ban mang tinh kha thi hon: kich
ban A11, A12, A13. Cac kich ban nay c6 hiéu
suat phat dién 100%, gia thiét toc do ting
giam co cdu cong nghiép — nong nghiép trung
binh 13 10%, tic la co cdu noéng nghiép
khoang 10 — 18% va cong nghiép khoang 44 —
48% (nam 2020), tuy theo su phét trién cia
tung vung. Céc kich ban nay cé % luong nudc
dap ung thap hon so véi kich ban A16 va loi
nhuan dat duoc ciing thip hon nhung khong
dang ké.

4. KET LUAN VA KIEN NGHI

Quy hoach va quan ly tai nguyén nudc trén
luu vye theo hudng phat trién bén vimng 1a mot
van dé kho doi hoi sy tham gia cua da nganh,
da Iinh vyc. Mot trong nhitng cong cu trg
giup déc luc cho cong tac nay la viéc sir dung
cac mo hinh toan thuy van mo6 phéng, mé hinh
tdi uu, va két hop voi cac mé hinh phan tich
kinh té. M6 hinh WEAP 1a mot mé hinh mé
phong cé kha tinh toan cén bang nudc rat tot
cho luu vye, c6 mdé dun phan tich kinh té vi
vy rat phu hop cho bai toan phan bd ngudn
nudc phu hop trén luu vuc. Két qua thir
nghiém ap dung cho luu vuc song Ba budc
dau cho thiy su tién dung cia mo hinh nay
trong viéc tinh toan cén bang nudc cho cac
kich ban khac nhau, ciing nhu viéc danh gia
loi ich kinh té tir cac kich ban st dung nudc
khac nhau trén luu vuc trén co s& do lua chon
kich ban phan bd ngudn nudc mot cach hidu
qua. DAau biét rang dé co kich ban phan bo
ngudn nudc mot cach tdi wu thi van can phai
ap dung cac mé hinh tbi wu, song viéc ap dung
cac mo hinh nay khong phai bao gio ciing dat
duoc két qua tot hodc khoéng tim dugc nghiém
do tinh phtrc tap va bat dinh cua van dé nghién
ctru. Chinh vi vay chiing toi kién nghi str dung
ciac md hinh mo phong két hop véi mo hinh
phan tich tai chinh cho bai toan phan b tai
ngudn nudc hop 1y trén lwu vuc nhu di ap
dung cho luu vyc song Ba.

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 48 (3/2015) 37



TAI LIEU THAM KHAO

(1]

(2]

(3]

[4]
(3]

Mohammad Karamouz,.. et all. Economic Assessment of Water Resources Management
Strategies. Journal of Irrigation and Drainage Engineering, Vol. 140, No. 1,
doi:10.1061/(ASCE)IR.1943-4774.0000654, January 2014.

Muzaffar A. Malla,.. et all (2014). Assessing Water Demand And Supply For Srinagar City
(J&K) India, Under Changing Climatic Scenarios Using Water Evaluation And Planning
Model (WEAP). International Journal Of Modern Engineering Research (IJMER), Vol. 4, No.
4, pp. 18-26, April 2014

T.T. Nghia va L. H. Nam (2010). Xdy dung quy trinh vdn hanh lién ho chira Tuyén Quang,
Théc Ba, Hoa Binh phuc vu cap nwée mita khé cho ha du lwu viee séng Hong — Thai Binh.

V.T. Ta va nnk (2014). Xdy dung mé hinh RAM-V va wng dung thir nghiém tinh toan hiéu quad
kinh té phdn bé nguon nwée heu vue séng Sé San. Ky yéu hoi thao thudng nién DPHTL 2014
Stockhorm Environment Institute (2012). Water Evaluation and Planning System - WEAP
tutorial

Abstract
RESEACH ON WATER RESOURCES ALLOCATION IN THE BA RIVER BASIN

Water is valuable natural resource, needed for all livies’ activities. Together with fast

development of socio-economy, water demands are increasing very fast while water resources is
limited. This leads to an urgent requirement to use water suitablility and effectively. With financial
analysis function, the WEAP software (Water Evaluation and Planning System) does not only allow
to perform water balance analysis for a basin, but also to perporm financial assessment for each
water allowcation scenario. This article summarizes results achivied from applying the WEAP
software to research on water resources allocation in the Ba River Basin. The research ‘s results
showed that the WEAP software is an easy but effective tool to recommend water allocation in the
most effective way in the Ba River Basin in term of water sufficiency and economy.
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