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Abstract: This study assessed the impact of climate change on surface water resources at selected
sites within the Ba River Basin, Vietnam. This research used the MIKE NAM hydrological model
to assess surface water resources in the Ba River Basin. A parameter set is developed for the model
to evaluate the current discharge of surface water and to simulate flows for future periods.
Incorporating climate change scenarios for Vietnam provided by the Ministry of Natural Resources
and Environment in 2020, the study reveals that mean annual streamflow across all sub-basins of
the Ba River is likely to increase in all future periods relative to the baseline (1986-2005), with
greater increases under RCP4.5 compared to RCP8.5. In the mid-21% century (2046-2065), projected
changes of flows range from 13% to 15%, while in the late 21% century period (2080-2099), the
annual flow variations range from 7% to 17%, with the largest increases projected in the late 21%
century under RCP4.5 scenario. The simulation results indicate a prolonged dry season with low
water levels, while the flood season ends earlier with higher water discharge, increasing the
variability between the two seasons. Especially during the dry season, the flow discharge decreases
in the late 215 century (2080-2099), with the reduction of -0.8% at An Khe station, -2% at Ayun Pa
station, -1% at Cung Son station, and -2% across the entire basin compared to the baseline period
(1986-2005). The findings of this study provide a scientific basis for supporting integrated water
resources management, strategic planning, and sustainable exploitation of surface water resources
in the Ba River Basin under climate change.
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Nghién ctru anh huong ctua bién doi khi hau
dén tai nguyén nudc mat luu vuc song Ba
Pham Thi Thu Ha'"*, Tran Dic Thién? Nguyén Diéu Xuan?, Duong Ngoc Bach?,

STrung tam Nghién ciru Quan trdac va M6 hinh héa Méi triwong, Trueong Pai hoc Khoa hoc Tw nhién,

Nguyén Vii Trung Kién'?3, Nguyén Dtrc Tail, Luu Minh Loan!

'Khoa Méi triuong, Truong DPai hoc Khoa hoc Tw nhién, Pai hoc Qué'c gia Ha Noi,
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam
2Vién Khoa hoc Tai nguyén nuéc, 24 Huynh Thiic Khang, Lang, Ha Noi, Viét Nam

Dai hoc Qu(fc gia Ha Noi, 334 Nguyé~n Trai, Thanh Xudn, Ha N¢i, Viét Nam

Nhén ngay 08 thang 8 ndm 2025
Chinh stra ngay 15 thdng 9 nam 2025; Chap nhan dang ngay 30 thang 9 nim 2025

Tém tat: Nghién ctru nay da danh gia anh huong cua bién d6i khi hau (BbKH) dén tai nguyén nudc
mat tai mot so vi tri trén luu vue song Ba. MO hinh Mike Nam dugc sir dung dé danh gié tai nguyén
nude mit trén luu vye song Ba. B thong sé cho mé hinh duoc xay dung dé danh gid luu lugng
dong chay mit cho hién tai va mo phong cho cac giai doan trong tuong lai. Két hop vai kich ban
BDKH cho Viét Nam do b Tai nguyén va Méi truong cung cip nam 2020, nghién ctru di chi ra
rang dong chay nam trung binh tai cac tiéu luu vuc sdng Ba déu c6 xu hudng ting & tat ca cac thoi
ky & ca hai kich ban BDKH RCP4.5 va RCP8.5 so véi thoi ky nén (1986-2005), trong d6 kich ban
RCP4.5 ting nhidu hon kich ban RCP8.5. Giita thé ky 21 (2046-2065), bién dbi dong chay nam dao
dong tir 13% dén 15%, va cudi thé ky 21 (2080-2099), dong chay nam bién dbi tir 7% dén 17%, voi
su gia ting cao nhét duoc ghi nhan vao giai doan cudi thé ky 21 theo kich ban RCP4.5. Céc kich
ban md phong cho thiy mua can kéo dai voi lugng nudce thap, trong khi mua Iii két thic sém véi luu
luong nudc cao, lam ting sy bién doi gitra hai mua. Pac biét, vao mua can luu lwong dong chay
giam di tai giai doan cudi thé ky 21 (2080-2099) v&i mirc giam so véi thoi ky nén (1986-2005) Ia -
0,8% tai tram An Khé, -2% tai tram Ayun Pa, -1% tai tram Cung Son va -2% trén toan luu vuec. Két
qua ctia nghién ctru nay 1a mot trong nhirng co s& hd trg cho cong tac quan 1y, dinh huéng khai thac,
sir dung va phat trién bén viing tai nguyén nudc luu vuce song Ba trong bdi canh BDKH.

Tuwr khoa: Tai nguyén nude mat, luu vuc song Ba, BDKH.

1. Mé dau

Su néng 1én toan cau va muc nude bién dang
1a nhitng biéu hién 16n nhat cta bién dbi khi hau
(BbKH), bay 1a mot trong nhiing thach thurc 16n
nhit dbi v6i nhan loai trong thé ky 21, nhiéu noi
trén thé gioi da phai chiu nhiéu thién tai nguy
hiém nhu bio 16m, néng néng dir doi, 1a Iut, han

" Téc gia lién hé.
Dia chi email: thuhaee@hus.edu.vn
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han va khi hau khic nghiét gy thiét hai 16n vé
tinh mang con ngudi va vat chit. BDKH tac
dong dén nhing yéu t co ban cua doi song con
ngudi trén pham vi toan cau nhu: nudc, luong
thuc, nidng lugng, stic khoe va modi trudng.
BDKH c6 anh hudng dang ké dén cac qua trinh
thity van luu vue [1, 2]. Mot sb nghién ciru gan
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day trén thé gidi da chi ra rang BDKH lam thay
d6i nhiét d6 va lugng mua, tir d6 dong chay cua
song thay doi. Zhang va cong sy (cs), 2025 [3]
khi nghién ciru vé danh gia tac dong cia BDKH
va dic diém dir liéu st dung dét 1én dong chay
da sir duyng mo hinh SWAT dé mo phong dong
chay trong tuong lai, va nhiing thay ddi vé dong
chay ¢ thuong ngudn luu vuc séng Han trong
giai doan tuong lai gan (2040-2070) va tuong lai
xa (2071-2100) theo kich ban SSP1-2.6 va kich
ban SSP5-8.5. Két qua nghién ctru nay chi ra
rang cac du bao trong twong lai cho thy luu
lugng dong chdy trung binh hang nam ting
28,8% theo kich ban SSP1-2.6 (phat thai thip)
va 18,1% theo kich ban SSP5-8.5 (phat thai cao)
Sy thay dbi theo mua bao gom su glam dang ké
ty 1¢ dong chay mua he tir 44% xuong 34-35%,
kém theo sy gia tang ty 1€ dong chay mua xuan
tir 18% 1én 26%, tao ra nhitng thach thic tiém an
dbi voi viée quan 1y tai nguyén nude trong mua
khd. Shrestha va cs, 2018 [4] cling da dinh lugng
tac dong riéng 1é va tong hop ciia BDKH, sir
dung dat d6i voi dong chay va tai luong nito
nitrat trén séng Songkhram, Thai Lan. Nghién
ctru nay sir dung mod hinh SWAT dé mé phong
dong chay trong twong lai. Két qua cho thiy
BDKH la nguyén nhan lam gidm 19,5% va 24%
luu luong dong chdy, giam 11,25% va 15,25%
tai luong nitrat trong ng theo kich ban RCP 4.5
va 8.5. Nghién ctru ciia Aslam va cs 2024 [5]
danh gia tinh trang khan hiém nudc hién tai &
Luu vuc song Hub, Pakistan st dung cong cu
SWAT di duoc hiéu chuan dé mo phong dong
chdy trong ba giai doan khac nhau: 2010-2039,
2040-2069 va 2070-2099. Két qua cho thiy luu
luong trung binh md phong béi SWAT tang dang
ké, dao dong tir 15,27 dén 52,78 m®gidy theo
kich ban RCP 4.5 va RCP 8.5 so véi luu lugng
co sO. Sammen va cs, 2022 [6] da danh gia tac
dong cia BDKH [én dong chay mua i cuc dai
tai mot luu vyc nhiét déi & Bang Perak,
Malaysia. Két qua cho thdy dong chay mua 1i
cuc dai tang 48,9% va 122,6% trong giai doan
dau (2031-2045) va giai doan cubi (2060-2075).
Su gia tdng 16n cta dong chdy mua li cuc dai
cho thay kha ning xay ra 1d lut tan phd trong

tuong lai tai luu vue s6ng nay do anh huong cta
BDKH. Tai Viét Nam, nghién ciru ciia Nguyén
Anh Nam va cs, 2022 [7] vé dénh gia tac dong
ctia BDKH dén tinh hinh ngdp lut ha luu song
Tra Khtc tinh Quang Ngii. Két qua cho thiy
dién tich va do sau ngap cac giai doan cua kich
ban twong lai déu 16n hon giai doan co s& (1986-
2005), nhat 1a giai doan cudi thé ky (2080-2099).
Nguyén Thi Bich Ngoc va cs, 2022 [8] danh gia
tac dong cua BDKH theo 2 kich ban RCP4.5 va
RCP4.5 dén dong chay trung binh nim va dong
chay trung binh mua i trén séng Lai Giang, Két
qua cho thay dong chay c6 xu huéng ting so véi
thoi ky nén, tram An Hoa ¢6 xu hudng ting rd
rét hon so voi tram Bong Son. Nghién ctru cua
Huynh Thi Lan Huong, 2013 [9] va nghién ctuu
cua Lé Van Quy va cs, 2020 [10] da nghién ctru
anh huong cia BDKH dén dong chay luu vuc
s6ng Ba va chi ra ring dong chay song Ba co su
bién d6i, dong chay nim va dong chay mua can
giam, nhung dong chay mua Iii ¢6 xu thé ting,
va ¢0 sy thay di theo cac thang ctia timg muia. Tuy
nhién 2 nghién ciru nay mai chi dung lai ¢ viéc
danh gia theo cac kich ban BbKH A2, B2, BI.

Tu nhitng cong trinh nghién ctu trong va
ngoai nudce cho thdy, BDKH anh huong 16n dén
Iuu lwong nude, dong chay, chat lugng nude cua
cac con song Song Ba 1a con song 16n nhat vung
ven bién mién Trung ndm tron ven trong lanh tho
Viét Nam, chay qua 3 tinh mién Trung 1a Kon
Tum (nay la tinh Quang Ngéi), Gia Lai va Phu
Yén (nay la tinh Pik Lik) v6i 13.900 km? dién
tich Iuu vuc séng. Phan thuong luu goi 1a Ea Pa,
phan ha luu goi 1a song Pa Rang. Hang nam co
khoang 3-4 tran 10 xuét hién trén cac song thudc
luu vice song Ba. Thoi gian truyén i rat nhanh
1a ddc diém 18 cua song Ba, khoang 2-8 gid mua
16n ngép lut s& xay ra. Cuong suét lii rat 16n, thay
d6i theo timng doan séng va ting tran 1di, d6 siu,
bién d6 ngap lut cao, trung binh tir 2-3 m. Mot sb
trén 1 ddc biét 16n bién 1l c6 thé 1én dén 4-5 m;
gdy ra ngap lut nghiém trong ¢ vung ha luu.

Nghién ctru ndy dugc thuc hién nhim danh
gia anh huong cua BDKH theo céc kich ban
BDKH cip nhat ndm 2020 dén tai nguyén nudc
mit tai mot s vi trf trén luu vue song Ba dai dién
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cho cac diém tir thuong luu, trung luu dén ha luu.
Két qua cua nghién ciru ndy 1a co s hd tro cho
cong tac quan ly, dinh hudng khai théc, sir dung
va phat trién bén vimng tai nguyén nudc luu vuc
song Ba.

2. Phuong phap nghién ciru

Co s¢ dir liéu: nghién clru sir dung cac tai
lidu, s6 lidu, cac kich ban BDKH va nudc blen
dang di cong bd cla Viét Nam va cac ngudn sd
liéu khac, & cac cap d6 khac nhau (quoc gia, khu
vuc/ving, tinh va x&). S lidu cha yéu dugc sir
dung 1a s6 liéu thdng ké cua tinh Phu Yén (nay
1a tinh Pk Lik) tir nam 20202024 vi déy la giai
doan gﬁn nhét c6 s6 lidu téng hop dai dién va cu
thé nhét lién quan dén nhing thay d6i vé thoi tiét
trén dia ban nghién ctru trong nhiing ndm qua.

Phuwong phap nghién ciu chinh duwoc su
dung la phwong phap mé phong sur dung mo hinh
Mike Nam:

M6 hinh MIKE NAM duoc sir dung trong
nghién ctru ndy dé mé phong su bién dong cua
dong chay song do anh hudng tir cac kich ban
BPKH. Céc thong s6 dau vao ciia mo hinh nhu
luu lugng nudce, chét luong nudce, va dac tinh dia
hinh dwgc cép nhat dinh ky dé dam bao tinh
chinh x4c ctia mé hinh. Trong mé hinh, mdi luu
vuc dugc xem la mét don vi xt 1y, do do cac
thong sd va cac bién 1a dai dién cho cac gia tri
duoc trung binh hoa trén toan luu vyc. M6 hinh
tinh qué trinh mua — dong chay theo cach tinh
lién tuc ham luong 4m trong nim bé chira riéng
biét co tuong tac 14n nhau [11].

Céc yéu cau dau vao cho mé hinh bao gom

- S6 liéu vé khi tuong: lugng muwa va bdc
thoat hoi nudc;

- S6 lidu vé thity van: luu lugng dong chay;

- Tham s6 mé hinh: CQOF (hé sé dong chay
tran khong c6 thir nguyén), Umax, Lmax la
luong ton thit ban dau 16n nhét, phu thudc va
diéu kién mit dém cua luu vuc, CQIF (Hé sb
dong chdy sat mat, co thor nguyén la thoi gian
(gi0)), TOF (gia tri ngudng cua dong chay mat

(0< TOF <1)), TIF (Gia tri ngudng ctua dong
chay sat mat (0< TIF <1)), TG (gia tri ngudng
cta luong nude bd xung cho dong chay ngam
(0< TG <1)), CK1,2 (hang s6 thoi gian cho dién
toan dong chay mat va dong chay sat mat doc
theo cac suon doc luu vuc va qua cac long dan
dén ctra ra cta luu virc).

- Diéu kién ban dau: ban d6 luu vue, dién tich
Iuu vue, vi tri cac tram do mua.

Kong Plong
.0"‘, )

Hinh 1. So d6 phan chia Iuu vyc séng Ba va 3 vi tri
nghién ctu.

* Thiét lgp mé hinh Mike Nam déi véi luu
viee séng Ba: so dd thiét 1ap mé hinh MIKE
NAM cho luu vuc séng Ba (Hinh 1) duogc thiét
1ap goém 12 tiéu luu vuc (gdm ca dén ho va khu
giita), 17 tram mua duoc sir dung dé tinh toan
lwong mua trung binh trén cac tiéu luu vuc d6 véi
céc hé sb dugce xac dinh theo da giac Thiessen.
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3. Két qua va thao ludn
3.1. Két qud hiéu chinh va kiém dinh mé hinh

Dé két qua mo phong dong chay co do tin
cdy cao, qua trinh hiéu chinh va kiém dinh mo
hinh duoc thuc hién nham xac dinh céc thong sb
ctia mé hinh dé cho két qua tinh toan phu hop
nhat v6i s6 liéu thuc do. Nghién ctru di tién hanh
hiéu chinh va kiém dinh mé hinh tai 3 vi tri: tram
An Khé, Ayun Ha va Cung Son. S6 lidu dugc sir
dung 1a cac s6 lidu vao dau thé ky 21 cho phu
hop véi thoi ky nén duoc lya chon trong danh
gia su bién d6i dong chay. Két qua hiéu chinh
mé hinh cho hé s6 Nash 12 0,78 tai tram An Khé,
0,81 tai tram Ayun Ha, va 0,79 tai tram Cung
Son. Két qua kiém dinh mé hinh cho hé s Nash
la 0,76 tai tram An Khé, 0,82 tai tram Ayun Ha,
va 0,72 tai tram Cung Son. Két qua nay duogc
danh gia 1a chdp nhan dugc cho viée nghién ciru
md phong luu luwgng dong chay mat tai luu vuc
song Ba.

3.2. Banh gid anh hudng cua cdc kich ban bién
doi khi hdu den dong chay song

3.2.1. Céc kich ban bién doi khi hdu

Kich ban BDKH cho luu vuc song Ba duoc
xac dinh dua trén kich ban BDKH cho Viét Nam
dugc cong bd bai Bo Tai Nguyén va Mbi truong
nam 2020 [12] d&& mo phong cho thoi ky giira thé
ky 21 (2046-2065) va cudi thé ky 21 (2080-
2099). Nghién ctru Iya chon 2 kich ban BPKH dé
danh gia anh huong dén dong chay soéng, do la:
RCP4.5 1a kich ban phat thai trung binh, va RCP8.5
la kich ban phat thai cao.

* Poi voi nhiét do: ca hai kich ban RCP4.5,
RCPS8.5 déu cho thdy trong cic thoi ky giita
(2046-2065) va cudi thé ky 21 (2080-2099),
nhiét d6 trung binh nim & luu vuc séng Ba déu
thé hién xu thé ting 1én so véi thoi ky co s¢ 1986-
2005. Theo kich ban RCP4.5, vao giita thé ky,
nhiét d¢ ting pho bién 1,3-1,5°C. Dén cudi thé ky,
nhiét do tang phd bién dudi 1,8°C. Theo kich ban
RCP8.5, vao giita thé ky, nhiét do ting 1,8-2,0°C.
Dén cubi thé ky, nhiét do ting 3,0-3,4°C.

* Déi voi lwong mua: Theo ca 2 kich ban
RCP4.5 va RCP8.5, trong thé ky 21, lugng mua
nim & Luu vyc song Ba ¢ xu thé ting so véi
thoi ky co s6. Theo kich ban RCP4.5, vao gitra
thé ky (2046-2065), lugng mua ting phd bién
10%, dén cudi thé ky (2080-2099), luong mua
tang pho bién 30-50%. Theo kich ban RCPS.5,
vao giita thé ky, lwong mua ting phd bién
khoang 15%, dén cubi thé ky luong mua ting
phé bién 5-15%.

3.2.2. Pdnh giG anh hwéng ciia bién doi khi
hdu dén tai nguyén nudc mat luu viee song Ba

Nghién cuu lya chon 3 vi tri trén luu vuc
song Ba dé danh gia anh huong cia BDKH dén
luu lugng nudce song, d6 1a 3 vi tri: tram An Khé
thudc tiéu luu vire phia thuong luu, tram Ayun Pa
thudc tiéu luu vue ving trung luu, va tram Cung
Son thudc tiéu luu vuc ving ha luu (Hinh 1).
Ngoai ra, luu lugng trung binh trén toan luu vuc
song Ba cling dugc tinh todn, mo6 phdng va duoc
sir dung dé so sanh véi luu luong nude tai 3 tram
trén. Nghién ctru lyra chon 3 giai doan dau, gitra
va cudi thé ky 21, trong d6 giai doan dau thé ky
21 (1986-2005) dugc lya chon lam thoi ky nén,
giai doan giira (2046-2065) va giai doan cudi thé
ky 21 (2080-2099) dugc chon lam thoi ky mo
phong dé danh gia sy bién d6i cua luu luong
nu6e do anh huong cia BDKH. Két qua nghién
ctru dugc thé hién nhu sau:

i) Panh gia tic dong ctia bién d6i khi hau dén
dong chay nam luu vuc song Ba

Dong chay trung binh nhiéu nim theo giai
doan cuta cac kich ban BPKH dugc danh gia mirc
d6 ting, giam so v6i thoi ky nén (1986-2005)
trén toan luu vuc séng Ba va tai 3 tram An Khé,
Ayun Pa, Cing Son (Hinh 4). Cu thé két qua mo
phong dong chay trung binh nhiéu ndm giai doan
thoi ky nén tir nam 1986-2005 trén toan luu vuc
dat 296,9 m®s. Tuy nhién v6i kich ban BDKH
dong chay trung binh nhiéu nim c6 xu hudng
tang ro rét cu thé: kich ban RCP4.5 giai doan
2046-2065 dong chday dat 341,4 m®%s (ting
khoang 15% so véi thoi ky nén); giai doan 2080-
2099 dong chay dat 3474 m®/s (ting khoang
17% so voi thoi ky nén). Trong khi kich ban
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RCP8.5 cac giai doan 2045-2065 va 2080-2099
dong chay trung binh nam cling tang lén tuong Gmg
13% va 7% so voi thoi ky nén, tuy nhién giai doan

Tram An Khé
38 36 36,7
36
@ 33,2
mE 34 316 35,4
o3 -
30
28
1986 - 2005 2046 — 2065 2080 — 2099
w=@== RCP4.5 RCP8.5
Tram Cing Son
453,8
450 440,2
2 432
€ 350 380
o 2734
250 :

1986 - 2005 20462065 2080-2099

e==@== RCP4.5 RCP8.5

cubi thé ky (2080-2099) lai ¢6 xu huong giam di,
cu thé la gidm khodng 5,3% so voi thoi ky
2045-2065;

Tram Ayun Pa
10 127,4 1296
~ 130 :
& 117,4
E 120 110,8 1241
O 110 L
100
1986 - 2005 2046 — 2065 2080 — 2099
=@ RCP4.5 RCP8.5
Luu vuc song Ba
360 341.4 347,4
- 340 7
T 320 296,9 355,4
< 300
O 280
260
1986 - 2005 2046 — 2065 2080 — 2099
=@ RCP4.5 RCP8.5

Hinh 4. Bién d6i dong chay nam tai Luu vyc song Ba theo cac kich ban BDKH.

Tai tram An Khé (thuong luu) va tram Ayun
Pa (trung luu), hinh thai bién ddi dong chay nim
tuong ty nhu sy bién doi trén toan luu vuc song
Ba. Ca hai kich ban BDKH déu cho thay xu
huéng ting dong chay, trong d6 kich béan
RCP4.5 ¢6 mirc ting cao va 6n dinh hon. Kich
ban RCP8.5 co su bién d6i dong chay trung binh
nim ting rdi giam, thé hién bién dong manh va
suy giam dong chay vé cudi thé ky, diéu nay co
thé 1a do vao giai doan cudi thé ky nhiét do ting
cao hon, boc hoi manh hon va c6 su bién doi
lugng mua thap hon so véi giai doan giira thé ky.
Diéu nay co thé din dén raii ro thidu nudc va bién
dong ngudn tai nguyén nudc ting cao trong kich
ban phat thai cao (RCP8.5);

Tai tram Cung Son (ha luu), dong chay trung
binh ndm c6 xu hudng tang manh theo thoi gian
& ca hai kich ban RCP4.5 va RCP8.5. Dbi véi
kich ban RCP4.5 dong chay tang lién tuc va 6n

dinh. Theo kich ban RCP8.5, dong chay trung
binh nim ting manh vao giai doan giira thé ky
(2046-2065), sau d6 giam nhe, phan anh sy bién
dong l6n vé ngudn tai nguyén nudc, diéu nay cho
thay su cuc doan va dao dong manh ctia dong
chay mot cach rd rét. Nguyén nhan cé thé do
nhiét d6 tang cao khoangl,8-2,0°C, gia bdc hoi
va thoat hoi nudc lam giam nudce thuc chay trén
bé mit & mot sé thoi diém. Ngoai ra, lwong mua
tang pho bién khoang 15%, mua c6 thé tap trung
trong mot khoang thoi gian nhét dinh 1am luong
nudc ting gia ting manh, gia ting tin suit cac
hién twong thoi tiét cuc doan khién dong chay
bién dong bt thuong;

i) Panh gi4 tac dong cia bién dbi khi hau
dén dong chay mua 1 luu vuc song Ba

Mua lii trén luu vuc song Ba kéo dai 4 thang,
thuong bat dau vao thang IX va két thiic vao cudi
thang XII. Li 16n thuong xay ra vao thang X va



226 P.T.T.Haetal. /VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 2S (2025) 219-228

X1 va tong lugng dong chay cac thang mua li
chiém khoang 75% dén 80% lugng dong chay
nam. Hinh 5 thé hién su bién ddi dong chay vao
mua 1ii do 4nh hudng cta 2 kich ban BPKH. Két
qua chi ra ring dong chay trung binh mua 1ii tai
cac tiéu luu vuc déu co xu hudng ting & tat ca
cac thoi ky ¢ ca hai kich ban BDKH RCP4.5 va
RCP8.5 so vé6i thoi ky nén (1986-2005), trong d6
kich ban RCP4.5 tang nhiéu hon kich ban
RCP8.5.

Theo kich ban RCP4.5: dong chay mua 1d
ting manh nhét tai giai doan cubi thé ky 21
(2080-2099) véi muc ting cao nhat so voi thoi
ky nén (1986-2005) 1a 18% tai tram An Khé,

Tram An Khé
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o 65 61,1
(%2} 1
E 60 57,1 65.7
O 55

50

1986 - 2005 2046 —2065 2080 — 2099
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650 604 614,3
% 600
€55 5119 293,
= 552,9
C 500

450

1986 - 2005 2046 — 2065 2080 — 2099

=@=RCP4.5 =@=RCP8.5

18% tai tram Ayun Pa, 20% tai tram Cung Son
va 19% trén toan luu vuec.

Theo kich ban RCP8.5: dong chay mua 11 lai
gia ting manh nhat tai giai doan giita thé ky 21
(2046-2065) v6i muc ting cao nhat so voi thoi
ky nén (1986-2005) la 15,1% tai tram An Khé,
15% tai tram Ayun Pa, 4,2% tai tram Cling Son
va 16% trén toan luu vyc. Tuy nhién, luu lugng
dong chay mua 1u lai ¢6 xu hudng giam & giai
doan cudi thé ky. Nguyén nhan c6 thé 1a do giai
doan cudi thé ky lwong mua trong mua i cia
kich ban RCP8.5 ting so véi thoi ky nén khoang
5-15%, it hon sy gia ting trong giai doan gilra
thé ky.

Tram Ayun Pa
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Hinh 5. Bién d6i dong chay mua lii tai luu vire song Ba theo céc kich ban BDKH.

iii) Panh gia tac dong ciia bién ddi khi hau
dén dong chay mua can luu vuc séng Ba

Mua can trén luu vuc song Ba kéo dai 7
thang, thuong bat dau vao thang I va két thuc vao
cudi thang VII. Trong mua can dong chay trung
binh nho, chiém khoang 20-25% tong luong
dong chay nam. Hinh 6 thé hién su bién ddi dong

chay vao mua can do anh hudng cta 2 kich ban
BDKH. Két qua chi ra rang dong chay trung binh
mUa can tai tat ca C4c vi tri va trén toan luu vuc
d6i véi kich ban RCP4.5 tang nhiéu hon kich ban
RCP8.5;

Theo kich ban RCP4.5: dong chay trung binh
mua can tai cac tiéu luu vuc déu c6 xu hudng
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tang o tat ca cac thoi ky so véi thoi ky nén (1986-
2005), ting manh nhat tai giai doan cudi thé ky
21 (2080-2099) v6i mirc ting cao nhit so véi
thoi ky nén (1986-2005) la 5,2% tai tram An
Khé, 10% tai tram Ayun Pa, 10% tai tram Cing
Son va 11% trén toan luu vuc;

Theo kich ban RCPS8.5: trai ngugc voi kich
ban phat thai trung binh RCP4.5, kich ban
RCPS8.5 lai c6 dong chady mua can cé xu hudng
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tang Ién tai giai doan giita thé ky 21 (2046-2065),
nhung giam di tai giai doan cudi thé ky 21 (2080-
2099) v6i mirc giam so v&i thoi ky nén (1986-
2005) la -0,8% tai tram An Khé, -2% tai tram
Ayun Pa, -1% tai tram Cﬁng Son va -2% trén
toan luu vye. Viée suy giam luong nude nay tuy
nho nhung la ddu hi¢u canh bao sy mat can
bang ngudn tai nguyén nudc, gy nguy co khan
hiém nude.
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Hinh 6. Bién ddi dong chay mua can tai luu vuc song Ba theo cac kich ban BDKH.

4. Két luan

Két qua nghién ciru vé su bién d6i dong chay
nam trung binh tai 3 tram thudc 3 tiéu luu vuc &
thuong luu, trung luu, ha luu, va trung binh trén
toan luu vuc song Ba cho thiy luu luong nudce
trung binh nim déu c6 xu hudng ting & tit ca cac
thoi ky theo ca hai kich ban BDKH RCP4.5 va
RCP8.5 so véi thoi ky nén (1986-2005). Dong
chdy trung binh nam theo kich ban RCP4.5 tang
nhidu hon kich ban RCP8.5. Trong giai doan
giita thé ky 21 (2046-2065), bién ddi dong chay
nim dao dong tir 13% dén 15%, va cudi thé ky

21 (2080-2099), dong chay nim bién doi tir 7%
dén 17%, véi su gia ting cao nhat dugc ghi nhan
vao giai doan cudi thé ky 21 theo kich ban
RCP4.5. Céac kich ban cho théy mua can kéo dai
v6i lugng nude thip, trong khi mua 1i két thuc
som véi luu lugng nudc cao, l1am tang sy bién
d6i gitra hai mua. Luu lugng dong chay mua 1
¢6 xu hudng tang khoang 4-20% ¢ ca 2 giai doan
giita va cudi thé ky 21. Vao mua can dong chay
giam di tai giai doan cudi thé ky 21 (2080-2099)
vGi mirc giam so véi thoi ky nén (1986-2005) la
-0,8% tai tram An Khé, -2% tai tram Ayun Pa, -
1% tai tram Cung Son va -2% trén toan luu vuc.
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Két qua ctia nghién ciru nay 1a mot trong nhiing
co s& hd trg cho cong tac quan ly, dinh hudng
khai thac, sir dung va phét trién bén ving tai
nguyén nude luu vuc song Ba.
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