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Tém tat: Dua trén cong bé vé kich bén bién déi khi hdu (BBKH) cho Viét Nam do B Tai nguyén va Méi
truorng céng bé ndm 2016, cdc yéu té khi twong, khi hdu ciing nhw ché dé thdy vén, dong chdy trén luvu virc
séng Ba sé chju dnh hwdng va cé nhitng bién déi trong tuwong lai. Két qud nghién ctru cho théy, nhiét dé
trung binh ndm, I&n nhét va nhé nhdt tai cdc tram trén lwu vire ¢d xu hudng ting theo thdi gian & 2 kich
bdn RCP4.5 va RCP8.5. Xu thé bién déi cda nhiét dé kéo theo lwong béc hoi tdng Ién, ciing nhuv luvgng mua
trung binh ndm tai hGu hét cdc tram muwa déu cé xu hudng ting so vdi lwong mua trung binh ndm cda kich
bén nén. Tuy nhién, sw bién déi lwong mua gitra cdc thdng va cdc mua trong ndm cé xu huwdng khdc nhau.
Cu thé, lwong mua tai cdc tram ¢ xu hudng tédng vao mia hé, mia thu va gidm vdo mua déng, mua xuén;
nhwng mire d6 téng gidm giita cdc tram trén lwu vire s6ng Ba cd sw khdc nhau. Két quad tinh todn dong chéy
trén lwu vire séng Ba theo cdc thoi ky trong twong lai cho thdy dong chdy cé su thay déi theo cdc thdng cla
tirng mua. Két qud, cdc kich bédn BDKH tdc déng dén dong chdy khd manh mé tai tram An Khé va Cing Son
vdi kich bdn RCP4.5 va RCP8.5, dong chdy ¢ xu hudng gidm vao mua kiét véi mic gidm lwu lwong Idn nhat
thuong vao thdng VI, Vil va cé xu hudng tdng vao mua i véi mire tdng lwu luong I6n nhét thudng vao X, XI.
Mrc d6 dnh huéng cia BBKH dén dong chdy mua can Ién hon so véi mua Id.

Tir khéa: Bién d6i khi hdu (BPKH), séng Ba, An Khé, Cling Son.

1. Mé d3au

Séng Ba la séng I&n nhat & vung Nam Trung
B6 cla Viét Nam, nam tron ven trong lanh thé
nwdc ta véi dién tich toan bd lwu vuc khoang
13.300km?2. Lwu vigc nam trong toa do dia ly
108° dén 109°27’ kinh dd Déng va tir 12°30’ dén
14°40’ Vi d6 Bac. Phia Bac giap lwu vuc sdng Tra
Khuc, phia Tay va Nam giap luu vic Ban Thach
va song Cai (Nha Trang), phia Bbng giap luu vuc
sdng Kon, séng Ky Lo va Bién Déng. Dién tich lwu
vue séng Ba thudc phén gidi bdn tinh Kon Tum,
Gia Lai, Dak LAc va Phu Yén, vdi tng dién tich dat
ndng nghiép trén 350 nghin ha va téng dan s6

374km, b3t ngudn tir dinh ndi Ngoc R6 (Kon
Tum) cao 1.549m thudc dai Trwong Son, doan
thuong ngudn chdy qua tinh Kon Tum va Gia
Lai theo huéng Bac Nam dén tram thly vin An
Khé, chay theo huéng Tay Bac - Pong Nam. Sau
d6 sdng chay theo huwéng Dong Bac - Tay Nam
ti€p theo 13 hudng Bac Nam vé dén Cheo Reo.
Tir Cheo Reo séng chdy theo hudng Tay Bic -
Dong Nam vé dén Son Hoa va tir day séng chay
theo hudng Tay - Déng d6 ra bién Dong tai clra
Da Rang, Phu Yén.

Duwdi tac dong clia BDKH cé thé din dén ché
dd mua, ché d6 dong chay, hé qua sé lam cho
cac hién tugng thién tai nhu han han, 10 lut,...

trén lwu vue khoang 1,5 triéu ngudi.
Sdéng Ba 13 dong séng I&n cé chiéu dai
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phtrc tap hon [4]. Diéu d6 sé anh hudng rat 16n
t&i phat trién kinh t& - x3 hdi trong lwu vuc sdng
Ba. Muc tiéu trong nghién ctru nay, danh gia anh
hudng cla cac kich ban BBKH RCP4.5 va RCP8.5
[1] t&i dong chay trén hé théng séng Ba.
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2. Di¥ liéu va phwong phap
2.1. Phwong phdp nghién ciru

Cac phuong phap duogc st dung trong nghién
ciru: (1) Phuwong phéap théng k&, st ly sb liéu
dung trong viéc phan tich va x ly sd liéu dau
vao cla bai todn, (2) phuwong phap mé hinh, &rng
dung mé hinh thdy van théng s6 tap trung MIKE
NAM [5] dé danh tinh todn va mé phdng qua
trinh dong chdy trén toan lwu vuc séng Ba. Trén
co s& d6 sé tién hanh phan tich, danh gid cac
yéu td khi tuong (nhiét do, béc hoi, lvgng mua)
va thdy van (dong chdy thang, dong chay ndm,
dong chdy mua i, dong chdy mua can) trén lwu
vire séng Ba theo 2 kich bdn RCP4.5 va RCP8.5.
2.2. Thiét Idp mé hinh MIKE-NAM

M6 hinh mua dong chdy MIKE-NAM duoc
thiét 1ap dé moé phdng dong chay dén tram

thdy van An Khé va Clng Son duwdi tac dong cla
BDKH, dé tinh todn chinh xac dong chay trén cac
lwu vye, viéc dau tién 13 phai hiéu chinh kiém
dinh mé hinh v&i céc s liéu thuc do, tir d6 xac
dinh b6 théng sé cho céc tiéu luu vure.

Can clr vao mang ludi tram thdy van, mang
lwdi sdng sudi, va ban dé dia hinh DEM, luwu vye
sdng Ba trén dija ban tinh Gia Lai dwgc chialam 9
luu vire bo phan. Trén toan bo lwu vee song Ba 9
tram do mua dugc dua vao tinh todn bao gém:
An Khé, Pleiku, Cheo Reo, PoOMoRé, Chu Sé,
Mdrak, KréngPa, Buén H6, Son Hoa va 2 tram
khi twong do béc hoi la An Khé, Pleiku. Trong
dé, lvgng mua binh quan cho cac lvu vuec bd
phan dugc xdc dinh theo phuong phap da gidc
Theissen tich hgp san trong mé hinh MIKE NAM
dam bao tinh todn dén anh hudng cla cac tram
mua trong va lan cén clta lwu vee Hinh 1.
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Hinh 1. So' dé phén chia lwu vue theo da gidc Thiessen

S& dung chudi s6 liéu cac tram An Khé va
Clng Son tir ndm 1985 dén 1997 hiéu chinh
théng s6 mo6 hinh va chudi s6 liéu tir 1998-
2011 kiém dinh md hinh. S dung phuong
phap thi sai dé€ do tim bd théng s6 cho céc
lwu vre. Muc dich 13 tim ra dugc bd thong sé

rng véi két qua tinh todn va thyc do phu hop
nhat (Bang 1). Dung chi tiéu Nash-Sutcliffe dé
danh gid tinh phu hop cta két qua gitra tinh
toan va thyc do (Bang 2). K&t qua hiéu chinh
va kiém dinh m6 hinh duoc trinh bay trong
Hinh 2 va Hinh 3.
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Bdng 1. B6 théng s6 mé hinh NAM cho cdc lwu vire bé phdn

Théng sd
STT | Lwuvuc Umax Lmax CQOF CKIF CK1,2 TOF TIF TG CKBF
1 An Khé 10,2 102 0,62 203 22,3 0,54 0,08 0,235 1536
2 Clng Son 16,4 128 0,84 416 28 0,501 0,13 0,132 1097
Bdng 2. Két qué hiéu chinh va kiém dinh mé hinh NAM tai cdc tram thdy vdn
thuéc lwu vyee S6ng Ba
Hiéu chinh Kiém dinh
T Tram
NASH WBL NASH WBL
1 An Khé 0,79 6,8% 0,76 4,7%
2 Clng Son 0,80 -3,7% 0,78 2,2%
AIKHE, Observed Run D= CUNG SON, Observed RunOFf [mals] —-—=-
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Hinh 2. Két qud hiéu chinh dong chay

Két qud kiém dinh dong chédy
tai tram An Khé
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Két qud kiém dinh dong chédy
tai tram Cung Son

Hinh 3. Két qud kiém dinh dong chédy

K&t qua hiéu chinh, kiém dinh bd thong sd
cho lvu vire An Khé va Cling Son cho két qua tét,
duong qua trinh lvu lwgng tinh toan, thuc do
tai tram An Khé, Clng Son tuong d6i t6t vé hinh
dang dwong qua trinh va dinh |G, chi tiéu danh
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gia sai s6 vé duwdng qua trinh NASH > 0,75, sai s6
téng lvong thap WBL < 7%. Nhu vay, bd thong
s6 ctia md hinh thay van tim dugc cho lwu vuc
séng Ba d3 md phong tét qua trinh dong chay
trén luu vye. Cac bd thdng s6 clia md hinh sé




duogc st dung dé tinh todn dong chay cho cac
thoi ky trong twong lai theo 2 kich ban phat thai
RCP4.5 va RCP8.5.

3. K&t qua nghién ctru va thao luan

3.1. Kich bdn bién déi khi héu cho lwu vuwc
séng Ba

a) Nhiét d6

Nhiét dé trung binh ndm, I&n nhat va nhé
nhat tai cdc tram trén lwu vuc séng Ba déu cd
xu thé& ting & ca 2 kich ban bién d6i khi hau, tuy
nhién murc tang gitta cdc mua trong ndm khong
c6 sy thay déi nhiéu. K&t qua tinh todn thong ké
sy thay ddi nhiét dé cho thay:

Mikc tang nhiét d6 hang nam tai tram An Khé
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Hinh 4. Sw gia tdng nhiét dé trung binh ndm cua kich bédn BPKH so vdi kich ban nén
tai moét sé tram trén séng Ba

Nhiét dd trung binh ndm: Vé&i kich ban
RCP4.5, nhiét d6 trung binh nam tang tu
0,6-0,7°C (thoi ky 2016-2035) dén 1,7-1,8°C
(thoi ky 2046-2065), va tang manh tur 2,3-2,6°C
vao thoi ky 2080-2099. Nhiét d6 trung binh nam
cla kich ban RCP8.5, cd xu thé tdng kha manh,
tang tir 0,9-1,1°C thoi ky 2016-2035 va dén thoi
ky 2080-2099 thi nhiét do trung binh nam tang
manh tlr 4,0-4,5°C (Hinh 4).

Nhiét do I&n nhat nam: Kich ban RCP4.5,
nhiét d6 Ién nhat ndm tang dao doéng tir 0,7-
0,8°C thoi ky 2016-2035 dén 1,9-2,2°C thoi ky
2046-2065 va tang manh tlr 2,6-3,0°C vao thoi
ky 2080-2099. Kich bdn RCP8.5, nhiét d6 I&n
nhat ndm cé xu thé tdng khd manh tir 1,1-1,4°C
thoi ky 2016-2035 va dén thoi ky 2080-2099 thi
nhiét do 1én nhat ndm tang manh tir 4,3-5,1°C.

Nhiét d6 nhd nhat ndm: Kich ban RCP4.5,
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nhiét dé nho nhat ndm tang tir 0,5-0,6°C (thoi
ky 2016-2035) dén 1,6-1,8°C (2046-2065), va
tang manh t&r 2,1-2,3°C vao thoi ky 2080-
2099. Kich ban RCP8.5, nhiét d& nho nhat
nam cé xu thé tang khéng 1&n so véi kich ban
RCP4.5, tang t&r 0,9-1,1°C thoi ky 2016-2035
va dén thoi ky 2080-2099 thi nhiét dd nho
nhat ndm tang twr 3,9-4,3°C.
b) Béc ho'i tiém nédng

Cling nhu nhiét do, lvgng béc hoi trung

binh ndm trén lwu vwe cd xu thé ting theo
thoi gian (Hinh 5). B&c hoi tiém nang cla 2
thoi ky dau & cd 2 kich ban kha tuong dong,
dén thoi ky 2080-2099, mirc ting béc hoi bat
dau cé sy khac biét. Cu thé, thoi ky 2080-
2099 kich ban RCP8.5 cho két qud bdc hoi
tiém nang tdng cao nhat 1én dén 9,6% tai
tram An Khé so v&i thoi ky 1986-2005, mirc
tdng b6c hoi tiém ndng cao nhat cda kich ban
RCP4.5 13 5,1% tai tram Budn H®O.

Mikc thay abi (%) béc hoi hang nam tai tram An Khé Mikc thay doi (%) boc hoi hang nam tai tram Pleiku
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Hinh 5. Thay déi lugng béc hoi (%) theo cdc kich bdn 1 s6 tram khi tuong trén lwu ve séng Ba

¢) Lwong mua

Nhin chung, lwvgng mua trung binh nam
BDKH tai hdu hét cic tram déu cd xu thé ting
so vGi lvgng mua trung binh nam cda kich ban
nén, chi cé rat it tram co ty 1é giam. Tuy nhién,
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ty 1é tang - gidm khdng déu trong cdc mua trong
nam, chd yéu lwvgng mua tdng vao mua hé, mua
thu va gidm vao mua déng, mua xuén; ty & tang
dao dong chénh léch kha Ién gilta cac tram
trong khu vire (Hinh 6).




Mikc thay d6i (%) mwa hang nam tai tram An Khé
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Hinh 6. Mrc thay déi lvgng mura trung binh ndm thoi ky twong lai so vdi thoi ky nén
tai cdc tram trén lwu vyc séng Ba
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Xét lvgng mua trung binh nam tirng thaoi ky,
so v&i thoi ky nén, lwgng mua trung binh nam
céc thoi ky cé xu thé ting rd rét. Tuy nhién, ty &
tang gitra thoi ky 2016-2035 so véi thoi ky nén
tai mét sd tram khéng I&n, nhiéu tram lugng
mua chi tang tir 1,5-3%. Ty 1é lvgng muwa cla 2
thoi ky sau cd xu thé tdng nhanh hon so vdi thoi
ky trwdc. Cu thé, thoi ky 2046-2065, ty 1é mua
tdng dao doéng tir 3-5,3%; thoi ky 2080, ty 1é
tang tir 3,2% dén hon 8% so véi thoi ky nén cla
kich ban RCP4.5. Con & kich ban RCPS8.5, ty 1é
nay twong ng la 3,5-6,5% va 4,3 dén gan 10%.

V& mua mua, lvgng mua cé xu thé ting &
hau hét cdc thang mua mua cuta ca 2 kich ban,
dac biét tang manh vao cac thang mua he (VI-
VIII), va gidm vao cac thang cubi cla mua mua
(thang IX, X, XI).

Vé lvgng mua mua khé, lwong muwa cé xu thé
giam vao cac thang mua déng (X1, 1, I1) va xuén
(N1-V). & thoi ky 2016-2035, xu thé gidm so vdi

Mirc d6 t!lay d6i (%) lru lwong trung binh nam so véi
thoi ky nén 1986-2005 cia cac kich ban tai tram An Khé
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thoi ky nén dao déng khodng 1,0 dén 4,0% cla
kich ban RCP4.5, va giam manh tir 1-6,5% cua
kich badn RCP8.5, va lvgng mua cac thang mua
ddng cd xu thé giam it hon lvgng mua cac thang
mua xudn. Dén thoi ky 2080-2099, thi luvgng
mua cla cac thdng mua khd ¢ xu thé tang Ién
tai mot sé tram, va tai mot sé tram lugng mua
cling giam it hon so v&i thoi ky 2016-2035.
3.2. Tdc déng cua BDKH dén ché dé dong chay

Dong chay dén cdc tram thay van va cac luu
vire b phan trén séng Ba duwoc tinh theo 2 kich
ban bién d6i khi hau RCP4.5, RCP8.5 va mdi kich
ban duwoc tinh cho cac thoi ky: Nén 1986-2005,
2016-2035, 2046-2065 va 2080-2099.
a. Dong chdy ném

Téng dong chay ndm trén toan hé théng séng
Ba cd xu thé bién d&i kha rd tai cac tram & ca 2
kich ban so vdi thoi ky nén. Tuy nhién, sy bién
d&i dong chdy ndm trén tirng nhanh séng co sy
khéc biét (Hinh 7).

Mikc @6 thay d6i (%) luu lwong trung binh nam so véi
. thoi ky nén 1986-2005 cia cac kich ban tai tram Cing Son
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Hinh 7. Suw thay déi dong chdy trung binh ndm so vdi kich bdn nén

Thoi ky 2016-2035: Tai tram An Khé, dong
chdy trung binh ndm gidm khodng 4,4 dén
6,5m3/s (twong duong 1,8-2,3%); tai tram Clng
Son gidm khoang 76m3/s (twong (ng xap xi
1,9%) nhung lai tdng v&i giai doan 2046-2065;
tai tram An Khé tang khoang 3,8m3/s tuong
duong 1,7% & kich ban RCP4.5, d6i vdi kich ban
RCP8.5 tang khoang 5,4m3/s twong duong 2,6%;
tai tram Cung Son dong chay trung binh tang
khodng 134 dén 164m?3/s twong dwong 3,2-3,8%
so vdi thoi ky nén.

Thoi ky 2080-2099, Ivu lwgng trung binh tai
tram An Khé tlr 6,2-9,6m3/s (khodng 2,2 dén
3,4% so véi thoi ky nén); tai tram Cdng Son
tang tlr 160-190m3/s (tvong dwong khoang 3,2-
3,6%); so vai thai ky nén.
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Hé théng sdng Ba 1a su tdp hop clia nhiéu nhanh
sdng khac nhau. Do d6, su phan b6 dong chdy cling
6 s bién thién theo khéng gian va thoi gian theo
tirng kich ban bién déi khi hau. K&t qua cho thay,
xu thé bién d6i dong chay trung binh ndm thay déi
tang hay gidm so vdi thai ky nén la phu hop véi sy
thay déi cla lwvgng mua va bdc hoi trén luu vuce
cling nhu su bién déi theo tirng thang trong ndm
theo cdc kich ban khac nhau.

b. Dong chdy mua lii

Trén céc lvu vye sdng, dong chdy mua 10 cac
kich ban bién d6i khi hdu déu cé xu thé ting so vdi
kich ban nén, dong chay mua It kich bdn RCP8.5 c6
xu thé tang I&n so vdi kich ban RCP4.5, dong chay
trung binh mua I kich bdn RCP4.5 nho hon dong
chay mua G kich ban RCP8.5 (Hinh 8).
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Hinh 8. Su thay déi dong chay trung binh mua Iii so vdi kich bén nén

Thei ky 2016-2035: So vdi thoi ky nén, dong
chay trung binh mua I tinh toan tai cac tram
An Khé ting |&n trong khoang tir 0,5 dén xap xi
1,4%. Lwu lwong trung binh mua T tai tram An
Khé theo kich ban RCP8.5 tang 1,8%, tai tram
Cdng Son tang 1,3% so vdi thai ky nén.

Thoi ky 2080-2099: Luu luvgng dong chay |G
tang kha rd so vai thoi ky nén cling nhu sy khac
biét 1&n trong k&t qua tinh toadn theo cac kich
ban. Theo d6, kich ban RCP8.5 cho dong chay
trung binh mua Il tdng nhanh nhat. Tai tram An
Khé tang I&n nhat 7,3%; tai tram Clng Son murc
tang l&n hon tram An Khé nhung khéng nhiéu &
murc 8,5%.

Xét phan phdi dong chdy trong ndm, dong
chdy mua I ¢ xu huéng ting nhe vao thang
dau mua (thdng IX), nhung sau d6 gia tang
manh vao cac thang gitta mua I (thang X, Xl);
vao thang cudi mua li lwu lvgng c6 mirc ting
nhuwng nho hon.
¢. Dong chdy mua can

Trong mua can, luvu luvgng trung binh cla
mot s& thang cla cac thoi ky c6 xu thé ting Ién
so vdi kich ban nén, ngugc lai mot s6 thang cé
xu thé& gidm. Tuy nhién, cdc thang co sy gia tang
khong Ién, do d6, lwu lvgng trung binh mua can
c6 xu thé gidm theo cac thoi ky véi mire dé khac
nhau gilta cac nhanh séng (Hinh 9):
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Hinh 9. Su thay déi dong chdy trung binh mia can so vdi kich ban nén

Thoi ky 2020-2035: Theo kich ban RCPS.5,
dong chay trung binh mua can tinh tai tram An
Khé gidm 13,5% so vé&i thdi ky nén; tram Cdng
Son dong chay trung binh mua can gidm 16% so
V@i thoi ky nén.

Thoi ky 2080-2099: Theo kich ban RCPS.5,
dong chay trung binh mua can tai An Khé giam
18% so vé&i thoi ky nén. Dong chay tai tram Clng
Son cé mirc giam trong mua can I&n hon khoang
19,5%, cho thady cang vé giai doan cudi thé ky
dong chay suy giam dang ké cé kha ndng lam

xuat hién thi€u nudc va han han trén toan bd
lru vyre sGng Ba.

Dong chay mua kiét, c6 xu huéng chung la
gidm dan tir gitta mua kiét dén cudi mua kiét,
gidm manh nhat vao cac thang cudi (thang VI,
V1), cdc thang chuyén tiép tir mua Il sang mua
kiét (thang I, 11) giam nhe khéng dang ké.

d. Dong chady theo thdng

Bi€én ddi dong chay theo thang tai tram An
Khé va Cung Son kich badn RCP4.5 va RCP8.5
dugc thé hién trong Hinh 10 va 11 duéi day:
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Sw thay doi dong chay cac thoi ky kich bin RCP4.5 so véi
thoi ki nén tram An Kheé (%)
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Su thay d6i dong chdy cic thoi ky kich ban RCP4.5 so véi
thoi ky nén tram Cing Son (%)
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M2016-2035| -3.6 | -2.7 | -44 | -9.5 |-15.3 -17.8(-203| 9.7 [ 06 | 1.1 | 1.8 | 09

W2016-2035| 35 | -2.8 | -3.2 | -4.7 |-12.5|-22.8|-183 | -86 | -28 | 1.1 | 1.8 | 0.6

m2046-2065| -4.8 | -34 | -6.1 | -7.8 |-19.4 |-28.5 |-26.6 [-135| 56 | 82 | 96 | 47

m2046-2065| 5.7 | -53 | -5.1 | -6.5 |-14.5|-27.4 |-20.5 [-104 | -4.1 | 65 | 9.7 | 6.1
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Hinh 10. Bién déi dong chdy theo thdng tai tram An Khé va Cing Son kich bédn RCP4.5

Sw thay d6i dong chay cac thoi ky kich ban RCP8.5 so véi
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W2016-2035| 3.7 | -29 | -34 | -49 (-13.2 (-243 (-158 | -89 | -24 | 1.7 26 08

m2046-2065| -54 | -54 | -45 | -7.4 [-15.8 |-29.1 |-28.5 |-14.7 | 4.3 9.7 (118 | 63

W2046-2065| 56 |-5.1 | -55 | -6.3 [-12.7 (-26.6 (-24.2 [-128 | -3.8 | 93 (115 | 7.8

®2080-2099| -3.2 | -6.1 | -3.8 | -9.7 |-21.4 |-38.7 |-34.4 (-18.2 | 83 |12.6 | 153 | 105

®2080-2099( 53 | -23 | -6.1 | -7.8 (-18.3 (-30.4 (-39.3 -17.3 | -3.2 | 12.8 (163 |11.7

Hinh 11. Bién déi dong chdy theo thdng tai tram An Khé va Cing Son kich bédn RCP8.5

Tai tram An Khé, lvu lvgng nuwdc thang chi
tdng trong 4 thang mua I nhung tang manh
nhat 13 thang X va thang Xl, trong thang cudi
mua |0 thi mdc tang nho hon; trong cac thang
mua can lvu lwong nudc déu cé xu hudng giam.
Théng X! la thang cd lvu lvgng nuwdce tang nhiéu
nhat (15,3%) va thang VIl 1a thang cé luu lvong
nuwdc gidam nhiéu nhat (38,7%), xuat hién trong
thoi ky 2080-2099 & kich ban RCP8.5. Tai tram
ha luu, lvu lvgng nudce thang cling ting nhiéu
nhat trong 2 thang gitta mua |0 la thang X, XI
va xuat hién tdng & thang dau mua can thang
[, lvu lwgng nuwdc 2 thang mua can gidm nhiéu
nhat 1a thang VI, VII véi mic gidm I&n nhat |a
39,3% & cudi thé ky thoi ky 2080-2099 & kich
ban RCP8.5.

4. K&t luan

Trong cdac kich ban BDKH ndm 2016 déi voi
song Ba, lvgng mua trung binh ndm cé xu thé
tang, do lvgng mua tang nhiéu vao mua hé
va thu, gidam nhe vao mua déng va mua xuéan.
Lwong mua tdng manh nhat vao cic thang
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VI-VIII va gidm manh vao cac thang XlI, 1, II.
Lvong mua trung binh thang cé thé tang tu
3,2% dén 8% ddi véi kich ban RCP4.5 va tang tir
4,3% dén 10% ddéi vai kich ban RCP8.5. Luong
b&c hoi tiém nang tang manh theo céc kich ban
BDKH. Lugng bdc hoi tdng manh nhat theo kich
ban RCP8.5, tai cac tram c6 xu thé& tang manh
vao thoi ky 2080-2099.

Su bién déi vé lvgng mua va bdc hoi tac
doéng dang ké dén sy phan phdi cac dac trung
dong chay trong nam theo hudng tiéu cyc hon,
vé mua mua, I lut von d3 khoc liét lai ¢o chiéu
hudng khdc liét hon, trong khi d6 vao mua khd,
thiéu nwdc cho san xuat va bdo dam mai trwong,
dong chay lai c6 xu thé suy giam.

Vé mua |, dong chay |0 ting 1én theo cac
kich ban bién d6i khi hau lam muc nuwdc sdng
tang lén & tat ca céc kich ban BDKH. Sy gia ting
I&n nhat 13 & kich badn RCP8.5. Tuy nhién, lvu
vyc séng Ba, do cé hé théng dé bao vé va hé
thong ho chira cat Iti nén ha du khong bi ngap
lut do nudc séng tran vao.




L&i cdm on: Bai bdo duworc trich dan két qud tir nhiém vu khoa hoc va céng nghé cép tinh “Nghién ciru gidi
phdp céng nghé thay - Idm két hop chéng x6i mon, sat I& mét sé khu virc séng, hd va lwu viee séng Ba, tinh
Gia Lai nhdm thich nghi vdi bién déi khi hdu - md sé” (Md s6: KHGL-03-18).
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ASSESSMENT OF CLIMATE CHANGE IMPACTS TO
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Abstract: The climate change scenario for Viet Nam has officially been published by the Ministry of
Natural Resources and Environment in 2016, in which, the meteorological, climatic factors as well as
hydrological regime and flows in the Ba river basin has indicated significant influences future changes.
The research results show that the annual average, the highest and lowest average temperature tend to
increase over time in two scenarios RCP4.5 and RCP8.5 at stations in the river basin. The changing trend
of temperature entails an increase in evaporation, as well as the average annual rainfall at most stations
tends to increase compared to the average annual rainfall of the baseline scenario. Nevertheless, the
variation in rainfall between months and seasons tends to vary differently during the year. Specifically, the
precipitation at stations shows increases in summer, autumn and decreases in winter and spring. However, the
changing level among stations is different in the Ba river basin. The calculation results of the future flow in
the Ba River basin reveal that the flow changes according to the months of each season. As a consequence,
climate change scenarios have significant impacts on flows at An Khe and Cung Son station with the RCP4.5
and RCP8.5 scenario. The flow tends to decrease in dry season with largest reduction in June and July, and
increase in flood season with the biggest flow in October and November. Therefore, the climate change
impact on flows in dry season is greater than flood season.

Keywords: Climate change (CC), Ba river, An Khe, Cung Son.
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