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PANH GIA TAC PONG CUA BIEN POI KHI HAU LEN SU THAY POI DONG
CHAY O LUU VUC SONG SREPOK

Pao Nguyén Khoi
Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhan ngay 08 thdng 10 nam 2011, hoan chinh swa chita ngay 17 thdng 10 nam 2012)

TOM TAT: Trong bai bdo nay, tdc gid xem xét anh hieong ciia bién doi khi hdu lén sw thay doi
dong chay trén luu viec song Srépok. Cdc kich ban bién doi khi hdu dwoc xdy dung bang phwong phdp
chi tiét héa thong ké (phwong phdp thay doi gid tri delta) dwa vao két qud mé phong ciia mo hinh toan
cau MIROC 3.2 Hires. M6 hinh SWAT duwoc sie dung dé xem xét sw thay doi ciia leu lwong dong chay
trong twong lai so véi hién tai. Két qua hiéu chinh va kiém dinh mé hinh chi ra rang mé hinh SWAT c¢6
thé mo phong 1ot dong chay trong heu viee song. Két qua nghién cieu chi ra rang sw tdng nhiét dé nam
khodng tir 1.3 dén 3.9°C va su giam lwong mwa nam tir 0.5 dén 4.4% dan dén sw giam leu lwong dong

chay nam khodng 2.8 dén 7.6%. Sw giam manh heu lwong dong chay dwoc quan sdt dién ra trong mila

kho.

Tir khéa: SWAT; bién doi khi hgu; GCM; dong chay; luu vurc song Srépok.

PAT VAN DE

Bién dbi khi hau 1a mét trong nhitng thach
thiic 16n nhit d6i véi con ngudi trong thé ky
21. Trong béo cdo thir 4 ciia Uy ban Lién chinh
pht v& Bién d6i Khi hau (IPCC-AR4) da nhin
manh réng su 4m 1én toan cAu va bién ddi khi
hau 12 hién twong khong thé tranh khoi (IPCC,
2007). Bién d6i khi hau c6 thé dan dén sy thay
d6i chu trinh thily van va c6 tac dong 16n dén
tai nguyén nudc (Arnell 1999). Trong nhiing
nim gan day, nghién ciru vé cdc tic dong cua
bién dbi khi hau 1én tai nguyén nudc va chu
trinh thuy van da thu hit 16n sy quan tim cia
céc nha nghién ctru trén thé gidi. Trong céc
nghién ctru nay, cdic mo hinh thuy van thuong

duoc két hop véi cic kich ban khi hau phat

sinh tir cdc md hinh hoan luu toan ciu (GCMs)
dé xem xét cdc anh huéng c6 thé c6 cua bién
d6i khi hau Ién tai nguyén nudc va chu trinh
thay van (vi dy, Zhang va nnk 2007; Susan va
nnk. 2008; Faith va nnk 2009; and Boyer va
nnk 2010).

Nghién ctru vé anh huong cta bién doi khi
hau I€n tai nguyén nudc ciing da thu hit dugc
su quan tdm cua cdc nha nghién ctru trong nudc
trong thoi gian gan day. Céc kich ban bién doi
khi hau duoc sir dung trong cic nghién ciru nay
duogc str dung chu yéu tr cdc kich béan bién ddi
khi hiu ctia B9 Tai nguyén va Mbi trudong
(BTNMT 2009).

Muc tiéu ctia nghién ctru nay la dénh gia cac

tdc dong cua bién d6i khi hau 1én sy thay ddi
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dong chay cua luu vyc song Srépok. Dé thuc
hién muc tiéu nay, tdc gid st dung mo hinh
hinh thay vin SWAT va kich ban bién déi khi
hau phét sinh tor md hinh MIROC 3.2 Hires
GCM cua Vién Nghién ctru Moi truong Nhat
Bén. Trong co s¢ dir liéu cia IPCC-AR4 c6
khoang 23 m6 hinh GCM, trong nghién ctu
nay tic gia sir dung két qua cia md hinh
MIROC 3.2 Hires la vi m6 hinh nay c¢6 d¢ phan
giai khong gian tét nhit so v&i cdc mod hinh
khic. Cac két qua cia nghién ctru nay dugc
mong chd cung cAp mot cdi nhin rd hon vé su
thay d6i dong chay trong twong lai va gitip cdc
nha quan 1y trong hoach dinh chinh sich quan
1y tai nguyén nudc cta luu vyc nay.
Khu vuc nghién ciru

Luu vuc sdng Srépok trai dai trén dia ban hai
tinh Pak Lak va Dak Nong, nam & khoang
11°45> — 13°15° vi d Bac va 107°15” — 109°

kinh d6 Bong (xem Hinh 1). S6ng Srépdk dugc
hinh thanh tir hai nhdnh song chinh 1a song
Krong N6 va song Krong Ana. Téng dién tich
Iru vye 12 12,000 km?® véi tong sé dan khodng
1.7 triéu nguoi (2006). bac diém khi hau cua
luu vuc nay 1a c6 do am cao (khoang 78-83%)
va ¢6 hai mua kho va mua r6 rét. Mua mua kéo
dai tir thang 5 dén thang 10 (v6i dinh I thudng
vao khodng thang 9 va 10) va lugng mua chiém
khoang 75-95% téng lwong mua nim cia luu
vuc.

Trong luu vic ndy, c6 hai loai dit chinh 1a
dat xdm va dat bazan nau d6. Céc loai dat nay
rit mau md, phit hop cho phét trién néng
nghiép. Do d6, nong nghiép cling 1a hoat dong

kinh & chinh cua luu vuc.
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Hinh 1. Khu vyc nghién ciru va vi trf cic tram khi twgng thuy van

PHUONG PHAP LUAN
Mo hinh SWAT

Cong cu danh gia dt va nuéc (SWAT) 12 mod
hinh thiy van phan b6, dugc phét trién tir
nhitng ndm 90 cia thé ky trude. M6 hinh duogc
xdy dyng dé danh gia tic dong ctia sir dung dat
va héa chét trong nong nghiép trén luu vic
song. Trong mo hinh SWAT, mot Iuu vuc song
duoc chia nho thanh cdc tiéu luu vuc va sau dé
dugc chia nhd thanh cdc don vi thuy van
(HRUs) — c6 cdc dic diém duy nhat vé& thd
nhudng va sir dung dat. Su phan chia nay cho
phép m6 hinh mé phéng & mot muc d¢ khong
gian chi tiét. SWAT mé phong chu trinh thity
vin tai méi HRU sit dung phuong trinh cin

bang nudc.

SW =SW + Zl:(Rduy - erf -E, - Weeep _ng) ey

trong d6 SW, 1a tong luong nude tai cudi thoi
doan tinh toan (mm), SWj 1a téng luong nudc
ban dau (mm), t 1a thoi gian (ngdy), Ry, 12 tong
luong mua tai ngay thir i (mm), Qg 12 téng
Iugng nudc mat tai ngay thtr i (mm), E, la téng
luong bdc thodt hoi tai ngay thor i (mm), Weeep
la lugng nudc di vao ting ngam tai ngay thi i
(mm), and Q,,, 1a lugng nudc hdi quy tai ngay
thtr i (mm). Chi tiét hon tham khao Co s& 1y
thuyét SWAT (Neitsch va nnk 2011).

Thiét Idgp mo hinh SWAT

S6 lidu du vao duge yéu cAu cho mo hinh
SWAT bao gdm: s liéu mua, nhiét d6 16n nhét
va nho nhét, 16p phu thuc vat, ban do thd

nhudng, va m6 hinh sb dd cao (DEM). Bén
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canh d6, sb lidu luu Iwong cling dugc yéu cu
cho md hinh SWAT nhdm muc dich hiéu chinh
va kiém dinh mé hinh. SWAT 2009 trén nén
giao dién ArcGIS 9.3 dugc st dung trong
nghién ctru nay. Luu vyc Srépdk dugc phic
hoa va phin chia thanh 51 tiéu luu vuc va 339
HRU st dung DEM vé6i d6 phan giai 90m
(http://gisdata.usgs.gov/website/HydroSHEDS/
).

L6p phu thyce vét 12 mot trong cdc thong sb
quan trong nhat anh huong dén lugng nudc mat
va lugng bdc thodt hoi trong luu vuc. Ban db
16p phu thuc vat cua luu vuc nay dugc trich
xudt tir ban d6 16p phi thuc vét toan ciu
(GLCC) véi d6 phan giai 1km va bao gom 22
loai 16p phu thuc vat
(http://bioval.jrc.ec.europa.eu/products/glc2000
/g1c2000.php). Céc loai 16p phu thyc vat chinh
ctia lwu vye nay 1a dat nong nghiép, rimg, ciy
bui. (xem Hinh 2b).

Céc loai thd nhudng cda Iuu vyc dugce trich
Xudt tir co s dir lidu dat cua T6 chirc Luong
Néng cua Lién Hop Québc (FAO). Cdc loai dét

chinh cua luu vuc nay bao gdm Ferric Acrisols,

Orthic Acrisols, Rhodic Ferrasols, and Pellic
Vertisols (xem Hinh 2c).

S6 liéu mua va nhiét do ngay duoc thu thap
tai Trung tdm Khi twong Thuy van hai tinh Dak
Lak va bak Nong. Trong luu vuc song Srépdk
¢6 9 tram mua va 3 tram khi tuong (xem Hinh
1) véi do dai cua chudi sé liéu 1a 30 nidm
(1981-2009). S6 lidu luu lugng ngay phuc vu
cho qua trinh hiéu chinh va kiém dinh mé hinh
duogc thu thap tai 3 tram thiy van 1a tram Ban
Don, Cau 14, va tram Duc Xuyén (xem Hinh 1)
cho giai doan 1980-2000.

Thiét 14p mé hinh SWAT cho lru vuc song
Srépdk bao gdbm 5 budc: (1) chuén bi sd lidu,
(2) phan chia Iuu vuc, (3) dinh nghia HRU, (4)
phan tich d¢ nhay cac tham s6 mo hinh, va (5)
hiéu chinh va kiém dinh mo hinh. Phéan tich do
nhay céc thong s mo hinh dugc tién hanh
nhim muc dich tim ra cdc théng sé anh huéng
16n dén két qua mdé phong, phuc vu cho giai

doan hiéu chinh m6 hinh.
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Hinh 2. Ban db s6 d6 cao (a), ban dd 16p phu thuc vat (b), ban dé thd nhudng (c) cta luu vie Srépok

Pdnh gid két qud mé phong

Mo hinh dugc ddnh gid bing phuong phap
théng k& dé so sanh chét lugng va dé tin cay
ciia két qua moé phong voi sé liéu thyc do.
Trong nghién cru nay, cic phuong phdp danh
gid két qua mo hinh bao gdm: chi sé higu qua

Nash-Sutcliffe (NSE), phén tram sai s

O~

(PBIAS), va ti 1& giita sai s6 quan phuong va
d6 1éch chuan cua sé liéu do dac (RSR). Ti 18
giita sai s6 quan phuong va d6 1éch chuén cua

s6 liéu thuc do dugce tinh theo cdng thirc sau:

_ RMSE
STDEV,,, \/

M=
<
[
~

(@)

(01 - 5)2

trong d6 O; 1a gid tri do dac, P; 1a gid tri mo
phong, O la gid tri trung binh cua sd lidu do
dac.

Theo Moriasi va nnk (2007), két qua mo
hinh dugc danh gia l1a tét khi NSE>0.5,
RSR<0.70 va PBIAS=+25%.

Xay dung kich ban bién di khi hiu

Cic kich ban bién dbi khi hau dwoc xay dung
cho luu vye song Srépok dya vao két qua cua
mod hinh MIROC 3.2 Hires GCM v6i hai kich
ban phat thai A1B va B1 (kich ban phat thai
trung binh va thip). Céc kich ban dugc xdy
dung cho ba giai doan: giai doan 2020 (2010-
2039), giai doan 2050 (2040-2059), va giai
doan 2080 (2060-2099). D¢ st dung cdc két
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qua md phong cua GCM cho luu vuc Srépok,
phuong phap chi tiét héa théng ké dugc sur
dung. Phuong phdp chi tiét héa théng ké sir
dung trong nghién ctu nay la phuong phdp
thay doi gid trj delta (Sunyer va nnk 2010).
Day 1a mot phuong phap don gian va duoc sir
dung rdng rai trong cac nghién cuu anh hudng
ctia bién ddi khi hau 1én tai nguyén nudc.

S liéu lugng mua va nhiét do trong tuwong
lai tai cdc tram quan tric dugc tinh todn theo
cong thuc sau:

bdi v6i nhiét do

CE; =]_';<GCMfut_]_';<GCMr€.} Tfm:Z’Uka‘i‘CII;;

»Lik
3)
Péi véi lwong mua
P GCMut fut Y
_ Iy ut __ pobs
CFk - FGCMref B Pi,k - Pi,k XCE< “
k

trong d6 CF, la hé sO thay ddi trung binh
thang tai thang tht k, 7, 1a nhiét d¢ trung
binh md phong bang mé hinh GCM cho 1 giai
doan ¢ tuong lai tai thang tha k, T, 1a nhi€t
d6 trung binh md phong bing mo hinh GCM
cho giai doan hién tai tai thang tht k, T{_f:’ la
gid tri nhiét d6 trong tuong lai tai ngay thir i va
thang tht k, Tifk’” la gia tri nhi¢t d¢ do dac tai
ngay thtr i va thang thir k, poowe la lugng mua

trung binh m6 phong béng mo hinh GCM cho 1

giai doan ¢ twong lai tai thang tht k, poo la

lwong mua trung binh mé phong bing mé hinh
GCM cho giai doan hién tai tai thang thir k,
Py la gid tri lugng mua trong twong lai tai
ngay thtr i va thang thu k, Py la gid tri lugng
mua do dac tai ngay thr i va thang thu k.
KET QUA VA THAO LUAN
Higu chinh va kiém dinh mé hinh SWAT
Trong mé hinh SWAT, c¢6 27 théng sé md
hinh c¢6 thé anh huéng dén dén két qua mo
phong dong chay trong luu vuc. Phén tich d6
nhay céc théng sb dwoc tién hanh cho 27 théng
sO nay v6i muc dich chon ra cic thong sé c6
anh huéng 16n dén két qua mo phong. Két qua
phan tich d¢ nhay ctia 27 thong s6 mo hinh
duogc thé hién trong Hinh 3. Cdc théng sb anh
huong 16n nhat dén két qua mo phong dong
chay trong md hinh SWAT la s6 hiéu dudng
cong (CN2) va hé s6 bbc hoi cia dit (ESCO).
Theo sau la cac thong s6 nhu muc nudce t6i han
trong tdng ngdm nuéc cho dong chay
(GWQMN), hé s6 thim cua t?mg ngém
(GW_REVAP), kha ning trit nuwéc cua dat
(SOL_AWC), va do day 16p dat (SOL_Z).
Theo két qua phan tich d6 nhay, cic tic gia
chon 9 thong s c6 do nhay 16n nhét dé tién
hanh buéc hiéu chinh va kiém dinh mé hinh

(xem Bang 1).
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Hinh 3. Két qua phén tich d nhay trong mo phong dong chay ciia md hinh SWAT

Trong nghién ctru nay, qud trinh hiéu chinh
(1981-1990) va kiém dinh (1991-2000) mo
hinh duoc tién hanh tai céc tram thuy van chinh
cua luu vuc (cac tram Pic Xuyén, Ciu 14, va
Ban Pon). Két qua duong so sanh qua trinh luu
Iugng tai cac tram Dtrc Xuyén, Céu 14, va Ban
Poén duoc thé hién qua cdc hinh 4, 5, va 6.
Nhin chung két qua mé phong va két qua thuc

do khd ph hop va diéu nay ciing duoc thé hién

qua cdc chi tiéu dinh gid thong ké trong cdc
Béang 2, 3, va 4. Két qua hiéu chinh va kiém
dinh mo hinh chi ra ring md hinh SWAT c6
thé mo6 phong t6t dong chay trong luu vuc
Srépok trong giai doan hién tai va c6 thé sur
dung bd théng sb hiéu chinh cho mé phong
dong chay dudi anh huong ctua céc kich ban

bién ddi khi hau.

Bang 1. Céc thong s6 c6 do nhay 16n nhét va cdc gid tri sau khi hiéu chinh m6 hinh

. Khoang Gid tri hiéu chinh
Thoéng so Mo ta
gidtri  Duc Xuyen  Cau 14  Ban Don
CN2 S hiéu duong cong CN2™" 35~98 -0.364 0.042 -0.190
ESCO Hé 56 bdc hoi ciia dit 0~1 0.299 0.677 0.048
Muc nudc téi han trong tang ngdm nudc cho
GQWMN 0~5000 -599 4933 444
dong chay

GW_REVAP He¢ s6 thdm cua ting ngdm 0.02~02  0.111 0.077 -0.025
SOL_Z Do day 16p dat ™ 0~3500 0.075 -0.091 -0.028
SOL_AWC Kha nang trir nuée cia dit ™ 0~1 -0.162 0.229 -0.011
ALPHA_BF He s6 triét giam dong chay ngam" 0~1 0.425 0.130 0.960

CH_K2 D6 din thuy lyc ciia kénh song”™ -0.01~500 347 459 414
SOL_K Do dén thuy luc trong trudng hop bdo hdva™  0~500 0.307 -0.027  -0.016

*Thay thé cho gié tri ban dau
“Cong thém vao gid tri ban diu.

““Nhén (1 + gié tri hiéu chinh) véi gié tri ban dau.

Trang 24



TAP CHi PHAT TRIEN KH&CN, TAP 15, SO M2- 2012

Bang 2. Cic danh gid théng ké két qua md hinh tai tram DPtrc Xuyén

Luu luong ( s ) Buroc thoi
Giai doan
Thire do Tinh todn gian NSE PBIAS RSR
Hiéu chinh Ngay 0.56 -3.21 0.66
100.5 103.1
(1981-1990) Théng 0.70 -2.62 0.54
Kiém dinh Ngay 0.54 2.60 0.68
117.8 114.6
(1991-2000) Théng 0.68 2.66 0.57
Bang 3.Céc ddnh gi4 thong ké két qua mé hinh tai tram Ciu 14
Luu luong ( m’s”) Buroc thoi
Giai doan
Thuc do  Tinh todn gian NSE PBIAS RSR
Hiéu chinh Ngay 0.68 0.71 0.57
216.9 215.4
(1981-1990) Théng 0.78 0.72 0.47
Kiém dinh Ngay 0.70 3.14 0.55
272.5 264.0
(1991-2000) Théng 0.88 3.10 0.35
Biang 4. Cic danh gia théng ké két qua mo hinh tai tram Ban Pon
Luu luong ( m’s”! ) Buroc thoi
Giai doan
Thire do gian NSE PBIAS RSR
Hiéu chinh Ngay 0.72 -9.08 0.53
253.2 273.0
(1981-1990) Théng 0.82 -7.81 0.43
Kiém dinh Ngay 0.75 -2.58 0.50
306.5 315.3
(1991-2000) Théng 0.90 -2.87 0.32
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Hinh 4. Puong so sanh qud trinh luu lugng thuc do va tinh toén tai tram Pirc Xuyén; giai doan hiéu chinh (bén

trén) va giai doan kiém dinh (bén dudi)
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Hinh 5. Duong so sdnh qua trinh luu lugng thuc do va tinh todn tai tram Céu 14; giai doan hi¢u chinh (bén trén) va

giai doan kiém dinh (bén dudi)
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Hinh 6. Duong so sanh qué trinh luu lugng thuc do va tinh toédn tai tram Ban Pon; giai doan hi¢u chinh (bén trén)

va giai doan kiém dinh (bén duéi)

Kich bin bién doi khi hdu cho luu vuc song
Srépok

Céc kich ban bién déi khi hau cho luu vyc
song Srépdk dugc xay dung cho hai kich ban
phét thai A1B va Bl trong ba giai doan: giai
doan 2020, 2050, va 2080. Hinh 7 thé hién cic
kich ban thay ddi cua nhiét do va lugng mua
trong tuong lai cho luu vuc séng Srépok. Nhin
chung, trong cic kich ban déu thé hién sy ting
nhiét d¢ trong tuwong lai. Cu thé trong kich ban
A1B nhiét d6 trung binh nam lan luot tang 1.3,
2.6 va 3.9°C cho cac giai doan 2020, 2050 va
2080, trong khi d6 ¢ kich ban B1 nhiét d¢ trung
binh nam tang khoang 1.3, 2.2, va 2.9°C. Chi
tiét v& sy thay ddi nhiét trung binh thdng trong
céc kich ban A1B va B1 dugc thé hién trong
Hinh 7.

Cic kich ban vé sy thay ddi lugng mua trong

tuong lai thé hién sy giam nhe cua lugng mua

nam. Trong kich ban A1B, sy giam luong mua
lan luot la -4.4, -2.9, va -2.8% cho cédc giai
doan 2020, 2050, va 2080; trong khi d6 ¢ kich
ban Bl sy giam luong mua lan luot 1a -3.9, -
4.3, va -0.5%. Xét vé su thay doi theo mua thi
lwong mua gidm manh trong mua kho. Trong
kich ban A1B, sy gidm lugng mua trong mua
kho 14n luot 1a -14.9, -13.3, va -19.2% cho cac
giai doan 2020, 2050, va 2080; trong khi d6 &
kich ban Bl sy giam lwong mua lan luot 12 -
18.9, -17.8, va -19.0%. Su thay d6i lugng mua
trong mila mua la nhe, khoang -1.5 dén 1.7%
cho kich ban A1B va khoang -0.6 dén 4.6%
cho kich ban B1 cho céd 3 giai doan 2020, 2050,
va 2080. Xét cdac kich ban cho nhiét do va
lwong mua thi sy thay d6i nay 13 ro rang. Tir
céc kich ban nay, tic gia tiép tuc xem xét cic
anh hudng cua cic kich ban bién d6i khi hau

1én su thay doi dong chay.
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Tdc djng ciia bién di khi hiu lén dong chdy
Hinh 8 thé hién su thay d6i dong chay nim
va dong chay theo mua dudi anh hudng cua
bién ddi khi hau. Theo két qua mo phong, dong
chay ndm dugc mong cho 1a giam trong tuong
lai, v6i sy giam luu lugng dong chay 1an luot 1a
-7.2,-6.0, va -7.1% cho kich ban A1B va -6.2, -
7.6, va -2.8% cho kich ban B1 trong cic giai
doan 2020, 2050, va 2080. Trong mua mua, luu
luong dong chdy gidm nhe trong hai giai doan
2020 va 2050 cho ca hai kich ban A1B va B1.
Trong giai doan 2080, sy giam luu luwong dong
chay van thé hién trong kich ban A1B nhung
trong kich ban B1 thi Ivu lugng dong chdy tang

nhe. Sy gidm Iuu lugng dong chay 16n duoc

quan sat trong miia kho. Sy thay d6i 16n nay c6
thé dugc gidi thich ring trong mia kho thi lvu
lugng dong chay thi nhay véi su thay ddi ciia
quéd trinh bdc hoi hon trong mia mua. Bén
canh d6, mdt nguyén nhan khéc la gid tri luu
lugng dong chdy trong mua kho nhay voi gia
tri mau s trong phép tinh todn sy thay déi
twong dbi hon véi gid tri luu lugng dong chay
trong mua mua.

Hinh 9 thé hién su thay ddi luu lugng dong
chdy trung binh thing trong twong lai. Nhin
chung, luu luong dong chay trung binh thang
giam nhanh trong cdc théng giita ma kho dén

diu mba mua. Trong cic thing khic, sy thay

dbi nay 1a nhe.
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Nam
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Hinh 8. Su thay dbi dong chay ndm va mua cho céc kich ban A1B (bén trén) va B1 (bén dudi)
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KET LUAN

Trong nghién ctru ndy, cic tic dong cta bién
d6i khi hau Ién sy thay d6i dong chay trong luu
vuc song Srépok dugc xem xét. Cac két luan
duoc rit ra tr nghién ctru nay nhu sau:

(1) Két qua md phong tir mé hinh SWAT
duoc hidu chinh, kiém dinh véi két qua do dac
va n6 chi ra ring md hinh SWAT c6 thé mo
phong tot dong chay trong luu vyc sbng
Srépok.

(2) Két qua phan tich d6 nhay cdc théng sb
cia md hinh SWAT chi ra ring hai thong s6
CN2 va ESCO anh huéng 16n nhét dén két qua
md phong. Piéu nay s& gitp giam thiéu thoi
gian hi¢u chinh md hinh trong cdc ung dung
tiép theo ciia mé hinh SWAT trong luu vic

N

nay.

(3) Céc kich ban bién d6i khi hau cho luu
vuc nay duoc xay dung cho céc giai doan 2020,
2050 va 2080. Céc kich ban nay chi ra rang su
tdng nhiét d6 va sy giam luong mua trong
tuong lai dugc mong cho.

(4) Duéi anh huong cta bién di khi hau,
Iuu luong dong chdy trong luu vuc s€ gidm, sy
giam nhanh luu luong dong chdy dugc quan sét
thdy trong mia kh6. Didu nay 1am ting thém su
quan tim vé tinh trang khan hiém nué6c trong
mua kho.

Nhin chung, két qua du bdo su thay doi luu
lwgng dong chay trong twong lai c6 thé khong
chinh xdc mot cich hoan toan do su khong
chic chin (uncertainty) trong céc kich ban bién
dbi khi hau va cdc két qua cia md hinh GCM.

Tuy nhién, cdc két qua dat duoc & ddy c6 thé
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gidp ich trong cac chinh sich hoach dinh va

quéan ly tai nguyén nudc trong luu vuc nay.

Trong céc nghién ciru tiép theo, tic gia s& tiép

tuc xem xét thém anh huéng cia bién ddi khi

hau két hop véi anh huong cia su thay ddi 16p

phu thuc vat 1én s thay dbi dong chay.

EVALUATING THE IMPACTS OF CLIMATE CHANGE ON STREAMFLOW IN
SREPOK WATERSHED

Dao Nguyen Khoi

University of Science, VNU-HCM

ABSTRACT: In this paper, the author investigated the effects of climate change on streamflow in

Srepok watershed. The climate change scenarios were built by downscaling method (delta change

method) based on the outputs of MIROC 3.2 Hires GCM. The SWAT (Soil and Water Assessment Tool)

model was used to investigate the impacts on streamflow under climate change scenarios. The

calibration and validation results showed that the SWAT model was able to simulate the streamflow

well. Their difference in simulating the streamflow under future climate scenarios was also investigated.

Results indicated a 1.3-3.9°C increase in annual temperature and a -4.4 to -0.5% decreases in annual

precipitation corresponded to a decrease in streamflow of about -7.6 to -2.8%. The large decrease in

precipitation and runoff are observed in the dry season.
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Keywords: SWAT; climate change; GCM; streamflow; Srepok watershed.
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