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Tém tit: Bai bao nay danh gia kha nang dap tmg nhu cau nudc trong bdi canh bién doi khi
héu cua luu vue song Ba trong diéu kién cong trinh hién trang va quy hoach theo Quyét dinh
s6 5205/QD-BNN-TCTL cta B NN&PTNT ban hanh ngay 27/12/2018. Bai béo sir dung
mo hinh Mike Nam dé mo phong dong chay dén va mo hinh Mike Hydro dé tinh to4n can
bang nudce tai cac nat nhu cau nude. Két qua cho thay, & thoi ky co so, ty 1¢ dién tich cay
tréng bi thiéu nuéc ¢ diéu kién cong trinh quy hoach khong qua khac biét so voi diéu kién
cOng trinh hién trang (14.111 ha, chiém 22,8% tong dién tich dugc dam bao tudi ¢ didu kién
hién trang va 51.033 ha, chiém 24,3% & diéu kién quy hoach). Trong tuong lai c6 bién doi
khi hau, ty 1€ dién tich bi thiéu nudc trong diéu kién cong trinh quy hoach tang 1én, 14% &
ca giita thé ky va cudi thé ky ddi véi ca kich ban RCP4.5 va RCP8.5, so v6i 7,0% va 8,2%
& giita thé ky va 5,3% va 9,6% & cudi thé ky trong diéu kién cong trinh hién trang. Cac khu
vuc bi thiéu nuwéc dang ké bao gdm: Thuong ngudn séng Ba, KrongPa va ha lvu dap Pong
Cam. Déi véi cép nude cho sinh hoat va cac nganh st dung khéc, nut cép nudc tai luu vuc
song Hinh bi thiéu nudc trong diéu kién cong trinh quy hoach, v&i murc thiéu 6-9%.

T khoa: Mike Nam; Mike Hydro; Can béng nudc; Bién doi khi hau; Luu vuc song Ba.

1. Giéi thi¢u

Bién d6i khi hau (BDKH) 1a mot trong nhiing thach thie 1on d6i v6i nhan loai trong thé
ky 21. Trong nhimng thap nién gan day, c6 nhiéu bang ching vé sy thay d6i ctia h¢ thong khi
hau trai dat. Trong thoi ky 1901-2012, nhiét do trung binh toan cau ting khoang 0,89°C,
lwong mua trung binh c6 xu thé ting & ving luc dia ¢6 vi d trung binh va cao nhung lai ¢6
xu huéng giam & khu vuc nhiét déi, muc nudc bién trung binh toan cau ting khoang 19 cm
v6i toe do tang trung binh 14 1,7 mm/nam [1]. Sy thay doi trong hé théng khi hau da dan dén
su thay d6i dong chay trén cac luu vuc song (LVS) 6 mirc 6 khac nhau, va tu do dan dén su
thay d6i trong kha nang dap ing nhu cau nudc d6i v6i cac nganh sir dung nudc trén pham vi
toan the gidi. Pa c6 nhiéu nghién ctru dénh gia tic dong cia BPKH dén kha ning dap tng
nhu cau nudc & cac LVS trén pham vi toan thé gidi. ‘Nghién ctru [2] dé s dung md hinh
SWAT d¢é phan tich tac dong ctia bién dbi khi hau dén tai nguyén nudc cua luu vuc song
Guajoyo ¢ El Salvador tir viéc so sanh két qua mo phong khi hau tai dia phwong cta hai kich
ban bién d6i khi hau (RCP 4.5 va RCP 8.5) va nim md hinh hoan luu chung (GCM). Nghién
ctru [3] cling sir dung mo hinh SWAT dé danh gia tac dong cua bién d6i khi hau dén can bang
nuée luu vue sdong Kabompo ¢ Zambezi v6i dau vao 1a két qua GCM da diéu chinh sai 1éch
va giam quy mo. Nghién ctru [4] dénh gia tac dong cua bién doi khi hau dén cac thanh phan
can bang nudc va han han ¢ luu vuc song Guajoyo (El Salvador) tir cac dit liéu khi trong da

Tap chi Khi tugng Thily vin 2023, 755(L), 83-94; doi:10.36335/\VNJHM.2023(755(1)).83-94  http://tapchikttv.vn/


mailto:vtvanh@hcmunre.edu.vn
mailto:ctvan@hcmunre.edu.vn

Tap chi Khi twong Thiiy vin 2023, 755(1), 83-94; doi:10.36335/\VNIHM.2023(755(1)).83-94 84

duoc chi tiét hoa bang cong cu tao thoi tiét ngdu nhién (WG) véi dau vao 1a cac két qua mo
hinh bién ddi khi hau nhét dinh va sau d6 mé phong dong chay bang mé hinh thuy vin don
Vi.

Viét Nam dugc danh gia la mot trong nhing qudc gia chju anh huong nang né boi BDKH
[5]. Cac nghién ciru trude day cho thiy, dudi tac dong cia BPKH, trén rat nhidu cac luu vuc
song (LVS) ¢ Viét Nam, dong chay mua 1 c6 xu hudng gia tang trong khi dong chay dong
chay mua kiét co xu thé giam, cac cuc tri 1l va han gia ting ca vé cudng do va tan sudt [6—
7], gy ra cac thién tai lién quan dén tai nguyén nudc (TNN), trong do tinh trang thiéu nuéc
dé cung cip cho cac nganh sir dung nudc c6 thé gy anh huong 16n dén doi séng con ngudi
va cac hoat dong phat trién kinh t& xa hoi (KT-XH)... Do d6 viéc nghién ctru danh gia tac
dong cuia BDKH dén kha ning dap Gng nhu cau nude trén cac LVS ¢ Viét Nam 13 rat can
thiét, dua trén nhitng két qua nay co thé dwa ra nhirng ké sach nhdm nang cao hiéu qua quan

ly TNN trong khu vuec.

LVS Ba la LVS 16n nhit ¢ mién ==
Trung Viét Nam véi dién tich luu vuc | N |
13.900 km? [8], trai dai tir 12°55° dén QUANGNGAI %n
14°58° vi do Bac va 108°00° dén

109°55° kinh do Dong. Phia bic giap |° \
v6i LVS Sé San va song Tra Khuc, phia
nam gidp vo1 LVS Céi (Nha Trang) va ps . I
song Srépok, phia tay giap v6i LVS Sé |2 Vo
San va song Srépok, phia dong giap voi e PN
LVS Kén, song Ky Lo va bién Déong & &" S
(Hinh 1) [6]. LVS Ba chay qua 4 tinh F o
mién Trung Viét Nam 1a Kon Tum, Gia 9
Lai, Pac Lac va Phi Yén :
Dong chinh song Ba dai 396 km, |. -
bat ngudn tir nii Ngoc R ¢ dinh cao |

13.50N

BIEN DONG

DPAK LAK

1.549m thuoc dai Truong Son. Ba R

nhanh chinh cp I 16n nhat c6 dién tich J :‘.,v\ : !
Iyu vye F > 100 km? la song Ayun dai  |* Gromics | omnmn | L
192km; song Krong H’Nang dai | |— rowcony 0t

134km va sdng Hinh dai 101km, chung | | 58007 mom) KHANH Ho Rl 50 _
dé‘u nam ¢ phia hitu ngan cua song Ba. i’ EOCELA i i imeteors W -

Hang ndm toan LVS nhéan dugc lugng
mua trung binh khoang 1.740 mm,
module dong chay nim binh quéan nhiéu ndim M, dat 22,8 1/s.km?, thuoc dang khong 16 so
v6i cac LVS khac ¢ mién Trung Viét Nam. Mua 1@ 6 khu vie Tay Truong Son (gém nhanh
song Ayun va thugng nguon song Krong H'Nang) kéo dai 5 thang tur thang VII dén thang
XI; & khu vuc Pong Truong Son (gom toan bd phan ha luu song Ba) chi kéo dai 3 thang, tr
thang X dén thang XII; ¢ ving Trung gian (bao gom phan 16n LVS Ba, doc theo thung ling
séng Ba, kéo dai dén phan thuong ngudn séng Krong Ana) kéo dai 4 thang tir thang IX dén
thang XII.

Vi dan s6 nam 2016 1a khoang 1. 109.000 dan, vi tri dia ly giap voi bién Pong, LVS Ba
cd vai tro quan trong trong sy phat trién KT-XH va an ninh quoc phong cua cé nudc. Tong
gid tri san xut trén dia ban ving nam 2016 dat 132.008 ty dong, trong do ty trong nganh
néng nghiép - lam nghiép - thuy san chiém 44,3% [9]. Trén luu vyc, dién tich dat san xuét
néng nghiép trén 681.000 ha va gan 755.000 ha dat 1am nghiép két hop véi diéu kién thd
nhudng dat dai phit hop dé phat trién céac loai cay trong c6 gia tri kinh té cao, dic biét 1a cao
su, ca phé, mia dudng va laa nude cao san [9]. C6 thé thdy, nhu cau nudce cap cho cac nganh
str dung nude & LVS Ba la rat 16n. Trong nhitng ndm gan day, do yéu cau phat trién KT-XH,

Hinh 1. Vi tri dia 1y Luu vuc song Ba.
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dan sb gia ting cong vai tinh trang di cu vao cac tinh Tdy nguyén ngdy mot gia ting, nhu cau
sir dung nudc trén LVS Ba cang gia tang dang ké. Trong khi do, TNN trén luu vuc chira dung
nhiéu yéu t6 khong bén virng, nhu luong mua phan bd ) khong déu theo khong gian va thoi
gian; sy chénh léch giita nhu cu nudc va luong nudce sin co; su tranh chap ngudn nude cua
cac nganh st dung nudc khac nhau... Bac biét, hé thong thuy loi trén luu vuc chua hoan
thién; cac cong trinh dau mdi sin c6 chua duge tn dung hét cong suét, nhiéu khu vuc trén
luu vuc chua duoc cép nudce chu dong. Thém vao do, cac cong trinh hi¢n co6 bi xuéng cép,
hu hong nghiém trong, khong déap g duge nhiém vu thiét ké... [9].

Ngay 27/12/2018, B6 Nong nghiép va Phat trién nong thén (NN&PTNT) ban hanh Quyét
dinh s6 5205/QD-BNN-TCTL vé viéc Phé duyét diéu chinh quy hoach thuy lgi LVS Ba va
ving phu cén giai doan dén nim 2030, tim nhin dén nam 2050. Theo do, nhiéu céng trinh
thuy loi méi s€ dugc xay dung, dién tich dam bao tudi va kha nang cap nudc cho cic nganh
cap nudc khac gia tang dang ké.

Trude ddy, da co nhiéu nghién ctru vé danh gia tac dong cua BDKH dén TNN ciing nhu
kha ning cip nude & LVS Ba. Nghién ciru [10] dd danh gia tac dong cia BDKH dén TNN
dua trén cac kich ban bién doi khi hau (KBBDKH) cta Bo Tai nguyén va Mdi trudong
(BTNMT) [11] va dua ra céc giai phap thich tmg chi tiét cho LVS Ba. Phién ban cép nhat
danh gia sy thay doi dong chay & LVS Ba trong boi canh BDKH duya trén KBBDKH dugc
BTNMT cong bd nam 2012 [12] 1a nghién ctru [13, 14]. Bén canh dé, nghién ctru [15] da
phan tich va danh gia hién trang han han va sa mac hoa ¢ Tay Nguyén dong thoi du tinh tinh
trang ndy trong bdi canh BDKH trong thé ky 21, tir d6 dé xuét cac giai phap giam thiéu va
ung pho v6i han han va sa mac héa & Tay Nguyén. Dya trén kich ban BDKH dugc BTNMT
cong bd nam 2016 [5], mot loat cac nghién ctru vé danh gid tac dong cua BPKH dén cac
nganh/linh vyc da dugc thuc hién trén pham vi LVS Ba. Mot ) nghién ciu dién hinh nhu:
nghién ctru md phong ngap lut ving ha du song Ba khi xét dén BPKH va dé xuét cac dinh
huong ing phé voi BDKH cho thanh phé Tuy Hoa [16]; hay xay dung quy trinh van hanh
ho chtra da myc tiéu trong mua kiét cho LVS Ba c6 xét dén BDKH [17]. Nghién ctru [18] da
dwa trén KBBDKH dugc BTNMT cong bb nam 2016 dé x4y dung ban d6 phan ving han han
LVS Ba theo kich ban nén va cac KBBPKH, dong thoi phan tich, danh gia dugc tic dong
cia BDKH dén han han LVS Ba. Cac nghién ctru nay di danh gia tac dong ciia BDKH dén
TNN ¢ LVS Ba theo nhiing phién ban cap nhit KBBDKH ctia BTNMT trude day.

Muc tiéu ctia bai bao nay 1a: (1) Panh gia kha nang dap tmg nhu cu nude ciia LVS Ba
trong bdi canh BPKH theo phién ban méi nhat Kich ban BDKH va NBD 2020 ciia BTNMT
[19]; va (2) Xem xét danh gid dép Gmg nhu cau nudc ciia LVS Ba trong diéu kién cong trinh
hién trang va quy hoach theo Quyét dinh s6 5205/QD-BNN-TCTL cta B6 NN&PTNT.

2. S0 liéu sir dung va phwong phap nghién ciru

2.1 Phuong phadp nghién cuu
a) M6 phong dong chay dén cac nit nhu cau nudc

Nghién ctru nay sir dung mé hinh Mike Nam dé mé phong dong chay dén cac nat nhu
cau nude. Mo hinh thay vin Mike Nam mo phong qué trinh mua - dong chay mit xay ra tai
pham vi LVS, dugc hinh thanh trén mot phﬁn ciia m6 dun lugng mua - dong chay mat (RR)
ctia hé thong 1ap mo hinh song Mike 11. Cau tric mé hinh Mike Nam duogc xay dung trén
nguyén tic cac hd chira theo chiéu thang ding va cac ho chira tuyén tinh, gdm c6 5 bé chira
theo chiéu thang dtng, bao gdm: bé chira tuyét tan, bé chira mit, bé chira tang dudi, bé chira
nude ngam tang trén, bé chira nude ngam tang dudi [20].

Trong pham vi ctia nghién ciru nay, két qua hiéu chinh kiém dinh va bo thong s6 ciia mo
hinh Mike Nam cho hé thong LVS Ba dugc ké thira tir Dé tai cap Bo “Nghién ctru xay dung
hé thdng hd tro k¥ thuét giai quyét tranh chip vé tai nguyén nudc LVS Ba” duoc thuc hién
boi Vién Khoa hoc Khi twong Thuy vin va Bién d6i khi hau [8]. Két qué hiéu chinh va kiém
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dinh mo hinh tai cac tram dugc trinh bay tai Bang 1. Két qua bo thong s6 md hinh dugc trinh
bay tai Bang 2. B6 thong sb ¢ tram An Khé duoc str dung cho cac nhanh séng thudc ving
khi hdu Trung gian, tram Po Mé& Ré cho vung Tay Truong Son va tram Song Hinh cho vung
bong Truong Son.

Bang 1. Két qua hi¢u chinh va kiém dinh mo hinh Mike Nam tai 3 tram LVS Ba [8].

Thoi gian Nash-Sutcliffe
STT Tram " 2
Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
1 An Khé 1980 - 1989 1990 -1999 0,74 0,72
2 Soéng Hinh 1980 - 1989 1990 -1995 0,68 0,77
3 Po Mo Ré 2005 2006 0,81 0,69

Bang 2. BO thong sb md hinh Mike Nam tai cac luu vyre ciia tram thily van LVS Ba [8].

Dién Théng s6

STT Tram tich
(km2) Umax Lmax CQOF CKIF CK1,2 TOF TIF TG CKBF

1 An Khé 1350 18,3 206 0,544 508,6 24 0,737 0561 0,793 1.400
2 Séng Hinh 752 11 120 0,99 600 15,6 0,3 0,3 0,01 2.800
3 PoMoRé 3108 154 206 0,383 7113 146 0554 0451 0316 1.521

b) Tinh toan nhu cau nudc cho cac nganh sir dung nude

Dbi v6i nude tudi: Bai bao sir dung phan mém Cropwat 8.0 dé tinh nhu cau nudc cho
cac loai cdy trong. Phan mém Cropwat 8.0 13 chwong trinh tinh nhu cau tudi, ché d6 tudi va
ké hoach tudi cho cac loai cay trong trong cac diéu kién khac nhau; dugc soan thao, cong bd
va yéu cau ap dung boi t6 chtrc lwong thuc cua Lién Hop Qubc FAO.

Dbi v6i nude cho sinh hoat va cac nganh sir dung khac: Tinh toan theo tiéu chuan cip
nudc cho cac nganh sir dung nude. Tiéu chuan cp nude cho sinh hoat dan sinh theo TCVN
4454:2012; Tiéu chuén cép nudc cho chan nuéi dugc lay theo TCVN 4454:2012; Tiéu chuan
cap nude cho cong nghiép lay theo TCVN 4449-1987 ctia Bd Xay Dung. Tiéu chuan ding
nudc cho thuy san: Luong nudce cai tao ruong ban dau 15.000 m?/ha, sau d6 ldy nudc vao ao
nudi va hang thang phai bo sung nude that thoat do ngdm, bdc hoi, mdi nam phai thay nudc
5 1an, mdi 1an 1/3 luong nude (5.000 m®/ha).

¢) Tinh toan cén bang nudc (CBN) tai cac nat nhu cau nude

Dé tinh toan CBN cho céc nit nhu cau nude & LVS Ba, nghién ctru di sir dung mo hinh
MIKE HYDRO. MIKE HYDRO la phién ban dugc nang cap ctia MIKE BASIN, 1a mét cng
cu can bang gitra nhu cau vé nudc va nudc ¢ san theo cach tdi wu giup cho cong tac quy
hoach LVS tong hop va quan ly TNN do Vién thuy luc Ban Mach (DHI) xay dung. Cac s6
lidu nhap dau vao liéu chii yéu cia md hinh bao gém sé liéu theo thoi gian cia dong chay
trén luu vuc caa ting cdng trinh. Cac tép so liéu bo trg gém cac dic tinh hd chaa va cac quy
tac van hanh caa tirng hd chua, liét sb liéu khi twong va sb liéu twong tng véi hé théng hoac
cap nude nhu nhu cau nude va cac thong tin vé dong hai quy...[21].

Nghién ctiru nay xem xét 2 diéu kién vé cong trinh thay lgi & LVS Ba nhu sau:

(1) Pidu kién cong trinh theo hién trang nam 2016. So d6 tinh toan CBN duoc trinh bay
& Hinh 2a, bao gdm 12 ho chira va dap Pong Cam, 10 nat thay dién, 45 nat tudi, 8 nit cap
nude cho cac nganh st dung nudce khac (sinh hoat, cong nghiép, chin nuéi, thay san). Sb liéu
dién tich tudi phu trach theo cong trinh hién trang, vdi dién tich dam bao tudi 1a 61.842 ha.
Quy mo cua cac nganh st dung nudc khac theo hién trang nam 2016 dugc thu thap tor So
Nong nghiép va Phét trién néng thon ctia cac tinh Gia Lai, Pac Lic va Pha Yén.
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(2) Diéu kién cong trinh quy hoach theo Quyét dinh s6 5205/QD-BNN-TCTL ban hanh
ngay 27/12/2018 vé viéc Phé duyét diéu chinh quy hoach thuy loi LVS Ba va vung phu can
giai doan dén nam 2030, tam nhin dén nam 2050 [9]. So dd tinh toan CBN duogc trinh bay ¢
Hinh 2b, bao gdm 12 hd chira va dap Dong Cam, 10 nut thuy dién, 52 nut tudi, 8§ nut cap
nude cho cac nganh st dung nudce khac. SO liéu vé dién tich tudi phy trach theo cong trinh
quy hoach véi tong dién tich dam bao tudi toan LVS 1 210.000 ha. Quy mé ctia cic nganh
str dung nude khac theo Quy hoach tai nguyén nudc hodc Ké hoach phat trién kinh té xa hoi
cua cac tinh trong pham vi luu vuc.

Bang 3. Nt tudi va dién tich ciy trong twong mg ma cac nit phy trach trong diéu kién cong trinh
hién trang va quy hoach.

Dicu kién cong trinh hién trang Dicu kién cong trinh quy hoach
, Dién tich , Dién tich , Dién tich , Dién tich

Nut (ha) Nat (ha) Nut (ha) Nut (ha)
IRR1 179 IRR27 2.622 IRR1 365 IRR23A-QH 7
IRR2 46 IRR28 2.872 IRR2 93 IRR24 7
IRR3 316 IRR29 2.734 IRR3 3.110 IRR25 437
IRR4 55 IRR30 876 IRR4 13.810 IRR26 11
IRRS 92 IRR31 386 IRR5 188 IRR27 7.924
IRR6 29 IRR32 450 IRR6 59 IRR27A-QH 34
IRR7 139 IRR33 556 IRR7 2.913 IRR28 6.609
IRRS 334 IRR34 555 IRRS 3.314 IRR29 5.894
IRR9 241 IRR35 1.311 IRR9 1.108 IRR30 1.781
IRR10 112 IRR36 41 IRR10 4.307 IRR31 1.206
IRR11 117 IRR37 28 IRR10A-QH 1.276 IRR32 914
IRR12 541 IRR38 1.026 IRR11 2.397 IRR33 2.392
IRR13 494 IRR39 153 IRR12 1.099 IRR33A-QH 3.766
IRR14 273 IRR40 1.822 IRR13 1.004 IRR34 1.688
IRR15 588 IRR41 17.212 IRR14 3 IRR34A-QH 4
IRR16 2.639 IRR42 235 IRR15 3.438 IRR35 2.664
IRR17 6.856 IRR43 1.280 IRR16 11.710 IRR36 84
IRR18 1.097 IRR44 4.685 IRR16A-QH 1.514 IRR37 1.206
IRR19 706 IRR45 1.305 IRR17 13.936 IRR38 10.302
IRR20 851 IRR18 2.425 IRR39 1.994
IRR21 48 IRR19 4.464 IRR40 4.265
IRR22 668 IRR20 7.128 IRR41 34.986
IRR23 869 IRR21 2.341 IRR42 477
IRR24 3.552 IRR22 1.357 IRR43 10.605
IRR25 215 IRR22A-QH 14.654 IRR44 9.522
IRR26 635 IRR23 5 IRR45 3.213

Tong: 61.842 ha Téng: 210.000 ha

2.2. 86 liéu sir dung

- S6 liéu khi twong thuy van: S6 liéu khi tugng ngay (nhiét do trung binh, gio, sb gio
néng, dd am, boc hoti) tai 7 tram khi tugng (An Khé, Ayunpa, Son Hoa, M’DPréak, Tuy Hoa,
Pleiku, Budn Ho) va s6 liéu mua ngay tai 16 tram mua (An Khé, Po Mo Ré, Chu Sé, Ayun
Pa, Krong Pa, Son Hoa, Cung Son, Son Thanh, M’Prak, Tuy Hoa, Phu Lac, KonPlong, Dak
Poa, Pleiku, Buon Ho6, Krong Buk) trén toan LVS Ba trong giai doan 1986-2005 dugc st
dung 1am dau vao cho mé hinh Mike Nam va tinh toan nhu cau tudi cho néng nghiép trén
luu vuc.

- S6 liéu vé hién trang cong trinh thuy lgi va sir dung nude: S6 lidu vé hién trang cong
trinh thuy 1o1, cong trinh cap nudc va hién trang nang luc dam bao tudi cling nhu cap nudc &
LVS Ba duogc thu thap tir Phong quy hoach thuy lgi Nam Trung Bo va Tay Nguyén thude
Vién Quy hoach Thuy lgi Viét Nam.
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- S6 liéu kinh té - xa hoi: S liéu vé tinh hinh KT-XH ctia cac tinh trong khu vuc bao
gbm dan sb va quy mé cta cac nganh kinh té sir dung nuée ¢ hién trang nam 2016 voi ngudn
tir Nién giam théng ké nam 2016 va ké hoach phat trién trong tuong lai dugc khai thac tir
Quyét dinh phé duyét quy hoach phat trién KT-XH cua 3 tinh nhim muc dich tinh toan nhu

cau nudc cho cac nganh st dung nudc ¢ hién trang va tuong lai.

KY HIEU KY HIEU IRR1
o RR1 R = IRR3
a 2 Il
RR: NGt turdi nng nghiép i IRR3 IRR: Nt tudi ndng nghiép H.Kanak
WSP: NGt cép nurérc W H.Kanak WSP: Nut cdp nude 1RR4 TD.Kanak
IRR4 » TD.Kanak
W Hochaa W Hbchira
Cum cong trinh dieu tiét ?::': E"i"‘:{:‘(d iBu tiée IRRS
t3c Ngudn cap nuoc RRS 30ng p N -
2 did Tram thiy dién H.An Khé ~5.C6n
Tram thly dién IRRG ) _— 2
Tram bom H.An Khé W ; -$.C8 oap IRR1S IRR14 |RR8 TD.An Khé
Bap IRRS TD.An Khé IRR7
‘ e W HAyun Thugng i
IRR16A-QH
RR1S | IRR14 <1 H.DicSrong
l IRR16 TD.DacSrong & IRR10
— T'l Ayun Thuong H.DacSrong
. H.DdcSrong 2
TD.93cSrong @
% g IRR10 W H.Ayun Ha To.DdcSrong 24 ‘
 H.Ayun Ha H.D4cSrong 2 e H.DicSr6ng 2A
TD.DacSrong 20 IRR1E TH.DacSrong 2A
‘ IRR17 1RR10A-QH
RR18 1 H.DicSrong 24 IRR19
RR19 ‘ TDDACS g AN IRR20 IRR11 IRR12
- IRR13
RR20 ‘ IRR11 IRR12
RR13 YA WSP-TNSB
WSP-Ayun .
! WSP-TNSB IRR21 IRR22A-QH
IRR21 IRR 22
RR 22 H.DdcSrong 3
W H.D3cSrdng 3 IRR23 b 10.54cSrong 3
IRR23 TD.DacSrong 3 IRR23A-QH
=
5 » £ &
=2 = P 2 E]
s I < RR 24 IRR2S S I Z |IRRA IRR25
s @ z = z
T T 5 w
a4l 8« ® RR26 2| 2 By F RR26
@ g = 2 S 2| 5 o & <
2| 8§ p & z ] &= & |wseke1)
RR27 =, b3 WSP(KG1) RR27 IRR27A-QH z 4 ¥ 4
= > =} »— IRR33A-QH
W H.Song Ba Ha L E—
LR RE-] o .S6ng Ba Ha
® TD.Song Ba H. LERRER ] ]
SI8|R 2 SR %% |& & ) TD.S6ng Ba Ha
g8 € L Ll IRR34A-QH
T
< P IRR 34 P
S = £ ®
IRR36 - WSP(KG2) ) g IRR 34
> = 1AR36 f WSP(KG2)
RR3S £ £
~ | % b IRR35 E £
£ §-8 g |owe : Jef 3
iy = % e 8 IRR39
5 =
IRR40 vit
WSP(KG3)
% IRR40 | wepikG3)
. D.D0ng Cam
©.0éng Cam
IRR 41
IRR42 ARAS IRRA2 IRR 41
RR43
ki 1RR44
IRR4S IRRAS
WSP(KGA) WSP(KGA)
Clra Da Ring Cira Da Ring

Hinh 2. So dd can bang nuéc: (a) didu kién cong trinh hién trang; (b) diéu kién cong trinh quy hoach.

-S6 liéu du tinh khi hau cho kich ban BDKH va NBD: Dy tinh khi hau tuong lai cho
LVS Ba bao gom sé liéu du tinh lvong mua va nhiét d ngay cho 2 giai doan gitra thé ky
(GTK) (2046-2065) va cubi thé ky (CTK) (2080-2099) duoc khai thac ttr KBBPKH nim
2020 ctia BTNMT. Céc két qua nay dugc ndi suy tir cac dlem ludi vao toa do cia 7 tram khi
tugng va 16 tram mua bang phuong phap ndi suy song tuyén.

2.3. Kich ban BDKH cho LVS Ba

KBBDKH ndm 2020 cua BTNMT duoc ban hanh bai Bo Tai nguyén va Méi truong, da
su dung cac cong bo méi nhat cua Uy ban lién Chinh phu vé BDKH, két qua cap nhat nhat
ctaa cac mo hinh khi hau toan cau (b6 sung 10 phuong an mo hinh toan cau so véi KBBBKH
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nam 2016 va 6 md hinh khu vuc), s6 liéu quan tric khi tuong thay vin, sé liéu muc nudc
bién do dac tir vé tinh va sé liéu dia hinh cap nhat dén nim 2020. KBBDKH nim 2020 néu
1én su bién doi cua cac yéu td khi hau nhu nhiét do, luong mua va mét sb hién tuong khi hau
cuc doan trong thé ky 21 [19].

Bai b4o st dung hai kich ban RCP4.5 va RCP8.5 vai sy bién déi cua khi hau (nhiét do
va luong mua) giai doan GTK (2046-2065) va CTK (2080-2099). Déi véi LVS Ba, vé nhiét
do, theo kich ban RCP4.5, nhiét d6 trung binh nam ting 1,4°C vao GTK va tang 1,8°C vao
CTK; theo kich ban RCP8.5, nhiét do trung binh nam tang 1,9°C vao GTK va tang 3,4°C vao
CTK. Vé lvong mua, theo kich ban RCP4.5, lugng mua nam tang 8,0% vao GTK va tiang
10,1% vao CTK; theo kich ban RCP8.5, nhiét d6 trung binh nam tang 9,3% vao GTK va tang
12,4% vao CTK.

3. Két qua va thao ludn

3.1. Két qud cdn bang nede luu viee séng Ba trong thoi ky co sé (TKCS)

- Trong diéu kién cong trinh hién trang: Mirc dam bao cap nudc tai cac nut trong TKCS
(1986-2005) toan LVS Ba trong diéu kién cong trinh hién trang duoc trinh bay & Hinh 3. Bdi
vO1 cac nut cép nudce cho sinh hoat va cac nganh sir dung khéc, trén toan LVS Ba, toan by 8
nut cép nude déu du nude. DOi véi cac nat tudi, so voi tiéu chuin cép nudc 75%, c6 13 nit
trong tong s6 45 nut bi thiéu nudce, cy thé la: IRR2, IRR21, IRR23, IRR25, IRR26, IRR 16,
IRR19, IRR20, IRR30, IRR38, IRR42, IRR43, IRR44. Trong d6 cac nut thiéu nghiém trong
nhit 1a: IRR2 thudc ving thugng luu song Ba, IRR23 thudc ving khu giita 1 (Krong Pa);
IRR38 thudc ving LVS Hinh; IRR42, IRR43 thudc ving khu gitra 4 (ha Pong Cam) voi mire
thiéu 12-25%.

- Trong diéu kién cong trinh quy hoach: Mirc dam bao cap nudc tai cac niit nhu cau nude
trong TKCS (1986 2005) toan LVS Ba & diéu kién cong trinh quy hoach dugc trinh bay ¢
Hinh 4. So vé6i diéu kién cong trinh hién trang, & diéu kién cong trinh quy hoach bd sung
thém 7 nut tudi. Cac nut tuoi hién c6 cliing duoc mo rong dién tich tudi tuy khu vye. Cac nit
cap nudc cho sinh hoat va cac nganh sir dung khac cling tang nhu cau st dung do dén sb ting
va cac nganh mé rong quy mo. Trong sd 7 nit tudi bd sung, co 2 niit bi thiu nudce trong
TKCS, mirc thiéu khoang 5%, cac nut con lai déu du nude. Trong cac nut tudi da co, co 5
nat tudi dugc cdi thién tinh trang so voi diéu kién cong trinh hién trang (tu thiéu nudc tros
thanh du nudce), d6 1a IRR21, IRR16, IRR19, IRR38 va IRR43. Tuy nhién van c6 2 nut &
diéu kién cong trinh hién trang 1a du nudc, thi sau khi dugc quy hoach da tr¢ thanh thiéu
nudc, do 1a IRR3 va IRR4, trong d6 nghiém trong nhat 12 nat IRR4 c6 muc thiéu 1én t6i 30%.
bay déu 1a cac nut nam ¢ ving thuong ngudn séng Ba, thudc luu vue ho Kanak va An Khé.
Dbi v6i cac nut cip nudc cho cac nganh st dung khac (WSP), ¢6 1 nit tai LVS Hinh bj thiéu
nuée, mic thiéu khoang 6%.

3.2. Két qud cin bang mede heu viee séng Ba trong diéu kién bién déi khi hdu

- Thoi ky GTK (2046-2065): Trong diéu kién cong trinh hién trang, mirc dam béo cap
nudc tai cac nut trong thoi ky GTK (2040-2065) toan LVS Ba trong diéu kién cong trinh hién
trang duogc trinh bay & Hinh 6. D6i voi cac nit cp nudce cho sinh hoat va cic nganh sir dung
khac, trén toan LVS Ba, toan b 8 nut cép nude déu da nude. Pdi voi cac nat tudi, so véi
tiéu chudn cap nudc 75%, véi KBBDKH RCP4.5, ¢6 8 nut trong tong s6 45 nut bi thiéu nudc,
giam 5 nit so vi TKCS, cu thé cac nat bi thiéu nudc 1a: IRR2, IRR21, IRR23, IRR25, IRR26,
IRR38, IRR42, IRR43. Vi KBBPKH RCPS.5, ¢6 9 nut trong tong sd 45 nit bi thiéu nudc,
giam 4 nit so v6i TKCS, cu thé cac nat bi thiéu nudc 1a: IRR2, IRR21, IRR23, IRR25, IRR26,
IRR19, IRR38, IRR42, IRR43. Trong d6 cac nut thiéu nghiém trong nhét 1a: IRR2 thudc
vung thuong luu song Ba, IRR23 thudc vung khu gitra 1 (Krong Pa); IRR42, IRR43 thudc
ving khu gitra 4 (ha DPong Cam) v6i mac thiéu 8-15%.
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Hinh 4. Mirc ¢am bao cép nudc ctia cac niat LVS Ba trong TKCS - Diéu kién cong trinh quy hoach.

Trong diéu kién cong trinh quy hoach, mirc dam bao cip nudc tai cac nit nhu cau nude
trong thoi ky GTK (2040-2065) toan LVS Ba & diéu kién cong trinh quy hoach duogc trinh
bay ¢ Hinh 5. Diéu kién cong trinh quy hoach bd sung thém 7 nit tudi nhu TKCS. Véi ca
hai KBBDKH RCP4.5 va RCP8.5, trong s6 7 nat twdi bd sung, co 2 nat bi thiéu nude
(IRR22A-QH va IRR23A-QH), mtc thiéu khoang 3-5%, cac nat con lai déu du nude. Trong
cac nit tudi da o, co 3 nut tudi duoc cai thién tinh trang so véi diéu kién cong trinh hién
trang (tir thiéu nudc trd thanh du nudce), giam 2 nat so véi TKCS, d6 1a IRR21, IRR38 va
IRR43. Tuy nhién van c6 nat IRR4 (viing thuong ngudn song Ba) ¢ diéu kién cong trinh hién
trang la du nudc, thi sau khi dugc quy hoach da tré thanh thiéu nude voi muc thiéu 18n toi
30%. Pdi véi cac niit cap nudc cho cac nganh sir dung khac (WSP), ¢6 1 nut tai LVS Hinh
bi thiéu nudc trong ca hai KBBDKH RCP4.5 va RCP8.5, muc thiéu khoang 9%.

- Thoi ky CTK (2080-2099): Trong dicu kién cong trinh hién trang, mirc dam béao cap
nudc tai cac nit trong thoi ky CTK (2080-2099 toan LVS Ba trong diéu kién cong trinh hién
trang dugc trinh bay ¢ Hinh 6. P4i voi cac niit cAp nudce cho sinh hoat va cac nganh sir dung
khac, trén toan LVS Ba, toan by 8 nut cép nude déu du nude. Ddi véi cac nht tudi, voi
KBBPKH RCP4.5, c6 6 nit trong tong s6 45 nut bi thiéu nude, giam 7 nat so véi TKCS va
giam 2 nit so v6i thoi ky GTK, cu thé cac nit bi thiéu nude la: IRR2 (thuong ngudn séng
Ba), IRR23, IRR25, IRR26 (khu giita KrongPa), IRR42, IRR43 (ha Pong Cam). V&i
KBBDKH RCP8.5, c6 8 nut trong téng s6 45 nut bi thiéu nudc, giam 5 nut so voi TKCS,
giam 1 nuat so vé6i thoi ky GTK, cu thé cac nut bi thiéu nuwéc 1a: IRR2, IRR21, IRR23, IRR25,
IRR26, IRR16, IRR42, IRR43. Trong do, nit IRR16 trong thoi ky GTK khong bi thiéu nudc
nhung sang thoi ky CTK lai bi thiéu nudc voi mure thiéu chi khoang 1%. Cac nut thiéu nghiém
trong nhat van 1a cac nut IRR2 (thuong ngudn song Ba), IRR23 (KrongPa), IRR42, IRR43
(ha Pong Cam).
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Hinh 5. Mirc dam bao cap nude cla cac nt nhu cau nude LVS Ba thoi ky GTK - Diéu kién cong
trinh hién trang.
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Hinh 6. Mirc dam bao cép nudc cua cac nut nhu ciu nude LVS Ba thoi ky GTK - Diéu kién cong

trinh quy hoach.

Trong di€u kién cong trinh quy hoach, muc dam bao cap nudc tai cac nit nhu cau nude

trong thoi ky CTK (2080-2099) toan LVS Ba ¢ diéu kién cong trinh quy hoach duoc trinh
bay & Hinh 7. Piéu kién cong trinh quy hoach thoi ky CTK vén bo sung thém 7 nuat tudi nhu
TKCS. V6i ca hai KBBBKH RCP4.5 va RCP8.5, ¢6 2 trong sb 7 niit tudi bd sung bj thiéu
nude 1a IRR22A-QH va IRR23A-QH (ving KrongPa), muc thiéu khoang 6%, caC nat con
lai déu dii nudc. Trong cac nut tudi di co, tinh trang thiéu nudce cta cac nut gidng véi thoi
ky GTK, ¢6 3 nut tudi tur thiéu nudc tro thanh da nude, d6 1a IRR21, IRR38, IRR43 va nit
IRR4 (ving thuong ngudn song Ba) o diéu kién cong trinh hién trang la du nudc, thi sau khi
dugc quy hoach d tro thanh thiéu nudc v6i muc thiéu 1én téi 30%. Dbi voi cac nut cip nude

cho

cac nganh sir dung khac (WSP), ¢6 1 nat tai LVS Hinh bi thiéu nuéc trong ca hai

KBBPKH RCP4.5 va RCP8.5, mirc thiéu khoang 8%.
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Hinh 7. Mirc dam béo cdp nude ciia cac nit nhu cdu nude LVS Ba thoi ky CTK - Diéu kién cong
trinh hién trang.
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Hinh 8. Mirc dam bao cép nudc cta cac nit nhu cau nude LVS Ba thoi ky CTK - Diéu kién cong
trinh quy hoach.
Théng ké s6 nut thiéu nudc va sd nat di nude theo cac thoi ky moé phong trong didu
kién cong trinh hién trang (tong 45 nut tudi) va cong trinh quy hoach (tong 52 nut tudi) duoc
thé hién trong bang 4.

Biang 4. Thong ké sb nut thiéu nudc, sd nat di nude trong cac thoi ky trong diéu kién cong trinh va

quy hoach.
GTK (2046-2065) CTK (2080-2099)
TKCS (1986-2005) RCP4.5 RCP8.5 RCP4.5 RCP8.5

. sonit  Sondt SonGt Sondt  SonGt  SonGt  Sonat  Sonuat  Sonut  S6 nat
bieu kién da thiéu da thieu da thieu da thieu da thieu
cdng trinh nwoc nwoc nwoc nwoc nwéc nwoc nwoc nwoc nwoc nwoc
Hién trang 32 13 37 8 36 9 38 7 37 8
Quy hoach 40 12 44 8 44 8 44 8 44 8

Bang tong hop dién tich ciy trong bi thiéu nude va ty 18 % so voi tong dién tich dugc
dam bao tudi trén toan LVS Ba trong céc thoi ky tung véi cac KBBPKH duge thé hién &
Bang 5. C6 thé thiy, & diéu kién cong trinh quy hoach, dién tich dam bao tudi ting 1én rat
nhiéu so véi diéu kién cong trinh hién trang (210.000 ha so v&i 61.842 ha). Tuy nhién dién
tich bi thiéu nudc kha nhiéu. O TKCS (1986-2005), ty 1& dién tich thiéu nuéc & diéu kién
cong trinh quy hoach khong quéa chénh 1éch so vé6i diéu kién cong trinh hién trang. Nhung
trong diéu kién BDKH, ty 1¢ dién tich bi thiéu nuéc van kha nhiéu (14% so voi 7% va 8,2%
& GTK va 5,3% va 9,6% & CTK). Cac khu vuyc bi thiéu nudc tudi nhidu dién hinh nhu: Ving
thuong ngudn song Ba (cum cong trinh Kanak - An Khé), viing KrongPa, ving ha luu dap
DPdng Cam. Khu vuc bj thiéu nuéc phuc vu sinh hoat va cac nhu cau khéac 1a khu vuc LVS
Hinh.

Bang 5. Dién tich cay trong thiéu nudc trong cac thoi ky trong diéu kién cong trinh va quy hoach.

N GTK (2046-2065) CTK (2080-2099)
D‘ignk"-"” TKCS (1986-2005) RCP4.5 RCP85 RCP4.5 RCP85
tr‘ln% Diéntich  Tylé Diéntich Tyle Diéntich  Tylé Diéntich Tylé Diéntich Tylé
(ha) % (ha) % (ha) % (ha) % (ha) %
Hientrang 14111 228  4.354 7.0 5.06 8.2 3.279 53 5.966 9.6

Quy hoach 51.033 24,3 29.493 14,0 29.493 14,0 29.493 14,0 29.493 14,0

4. Két luan

Bai bao nay danh gia kha ning dap ung nhu cau nudc trong béi canh bién doi khi hau
cua luu vyc song Ba trong diéu kién cong trinh hién trang va quy hoach theo Quyét dinh sb
5205/QD-BNN-TCTL cua Bo NN&PTNT ban hanh ngay 27/12/2018 vé viéc Phé duyét diéu
chinh quy hoach thay loi LVS Ba va ving phu can giai doan dén nim 2030, tim nhin dén
niam 2050. Két qua cho thay:

- O TKCS, ty & dién tich cay trong bi thiéu nudc & diéu kién cong trinh quy hoach khong
qua khac biét so véi diéu kién cong trinh hién trang (14.111 ha, chiém 22,8% tong dién tich
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dugc dam bao tudi trén todn LVS & diéu kién hién trang va 51.033 ha, chiém 24,3% téng
dién tich dugc dam bao tudi todn LVS & diéu kién quy hoach). Trong twong lai c6 BDKH, ty
1 dién tich bi thiéu nudc trong diéu kién cong trinh quy hoach gia ting, 14% & ca GTK va
CTK ddi véi ca KBBPKH RCP4.5 va RCP8.5, so v6i 7,0% va 8,2% ¢ GTK va 5,3 va 9,6%
& CTK (twong tng véi 2 KBBPKH) trong diéu kién cong trinh hién trang.

- Cé4c khu vuc bj thiéu nuéc dang ké bao gom: Thuong ngudn sdng Ba (khu vuc truée
ho Kanak - An Khé), KrongPa, va ha luu dap Dong Cam.

- Béi vai cap nude cho sinh hoat va cac nganh st dung khéc, nit cip nuéce tai LVS Hinh
bi thiéu nudc trong diéu kién cong trinh quy hoach, véi muc thiéu 6-9%.

Két qua cua bai b4o 1a co sé dé hd trg cac nha quan ly, cac nha nghién cau vé TNN &
LVS Ba trong viéc dua ra nhitng ké sach phu hop vé cip nuée cho cac nganh sir dung nudc
trong timg giai doan. Trong qua trinh thiét 1ap md hinh caa nghién ciru nay, c6 xét dén dung
tich hd, luu lwong ti thiéu can xa vé ha luu dé dam bao dong chay méi trudng. DI véi hd
thiy nong, luong nudc xa vé ha luu duoc tinh toén theo nhu cau dung nudc caa ha luu. Déi
véi hd thity dién, luong nudc xa vé ha luu duoc tinh ton theo nhu cau phat dién caa hd. Nhu
vay, bai bao di xét dén van hanh ho chia, tuy nhién, khdng theo quy trinh van hanh hang
ngay cua ho. Két qua tinh toan, vi thé khong thé hién dong chay mang tinh tac thoi, ma 1a
binh quén trong mot thoi khoang, phii hop vai bai toan can bang nude. Tuy nhién, néu mudn
nghién ciru diéu tiét cho phong 1ii thi can thiét phai ding moét md hinh khac.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: V.T.V.A; Xur ly s6 liéu: P.T.T.D.,
V.T.V.A.; Viét ban thao bai bao: V.T.V.A., P.T.T.D.; Hoan chinh bai bao: C.T.V.; chinh stra
format va hoan chinh: T.T.T.T.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Assessing the ability to meet water demand in the Ba River basin
in the context of climate change
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Abstract: This paper evaluates the ability of the Ba River basin to meet the water demand
in the context of climate change under the conditions of construction: current and planning
according to Decision No. 5205/QD-BNN-TCTL issued by the Ministry of Agriculture and
Rural Development on December 27, 2018. The paper uses Mike Nam model to simulate
the incoming flow and Mike Hydro model to calculate the water balance at water demand
nodes. The results show that, in the baseline period, the proportion of crop areas lacking
water in planned construction conditions is not too different from the current construction
conditions (14,111 hectares, accounting for 22.8% of the total area in the current conditions
and 51,033 hectares, accounting for 24.3% in the planning conditions). In the future with
climate change, the proportion of areas with water shortage under the planning construction
conditions increases, 14% at both mid-century and end-century for both RCP4.5 and
RCP8.5 scenarios, compared to 7.0% and 8.2% at mid-century and 5.3% and 9.6% at end -
century under current construction conditions. Areas with significant water shortages
include Upstream of the Ba River, KrongPa and downstream are of Dong Cam dam.
Regarding water supply for domestic and other uses, the water supply node in the Hinh river
basin is short of water in planning conditions, with a shortage of 6-9%.

Keywords: Mike Nam; Mike Hydro; Climate Change; Water Balance; Ba river basin.



