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TOM TAT

Muc tiéu cta dé tai la danh gia tac dong
cla bién déi khi hdu 1én ché d6 han khi
twong trén dja ban tinh Dak Lak. Trong
nghién ctru nayhan khi tiong duwoc tinh toan
béng chi sé chuén héa lwong muwa (SPI). Hai
kich ban bién déi khi hdu cho lwong mua la
A1B va B1 duoc xdy dung dwa vao két qua
chi tiét héa théng ké (phwong phép thay doi
hé sé delta) ter két qué mé phéng ctua 4 mo
hinh hoan wu chung (GCM):
CGCM3.1(T63), CM2.0, CM2.1,va HadCM3.
Tac dong cta BDKH Ién han khi twong trong
cac giai doan 2010-2039, 2040-2069, va

2070-2099 duoc dénh gid bang cach so
sanh han khi twong & twong lai va hién tai.
Két qua nghién ctru trong twong lai nhiét dé
c6 xu hwoéng tang tee 0,9-2,8°C va luwgng mua
c6 xu hwéng giam 0,4-4,7% cho ca hai kich
ban A1B va B1. Véi sw thay déi lvong mua
va nhiét d6 nhw trén thi cwong dé va tén
suét han hén cuc doan sé tdng lén trong
twong lai.Céc két qua nghién ctru nay cé thé
hé tro cac nha quén ly trong hoach dinh
chinh sach quan ly tai nguyén nwdéc cho tinh
Déak Lak.

Ttr khéa: Bién dbi khi hau, SPI, mé hinh hoan luwu chung (GCM), tinh Bak Lak

MO PAU

Trong nhitng nim gan day, tan xuit va su
khic nghiét cia 1t lut va han han ting cao dudi
anh huong cua bién d6i khi hau (BDKH) [1].
Dué6i anh huong cia BPKH dang dién ra, cac
nghién ciu vé quan tric va du bao han trong mot
khoang thoi gian dai la can thiét dé tim cac bién
phap ddi phé véi cac hién tugng han héan cyc
doan c6 thé xay ra ¢ tuong lai [3]. Phuong phap
thuong dung dé quan tric va du bao han 1a sir
dung cac sb liéu khi twong thuy vin quan tric va
sd ligu khi twgng du béo théng qua cac két qua
ctia md hinh khi hau toan cau (GCM). Céc sb liéu
khi tugng van nay duoc chuyén dbi thanh céc chi
s6 han dé du bao do khac nghiét ciia han nhu chi
s6 chuan hoa lugng mua (SPI), chi s6 chuan hda
mua — bdc hoi (SPEI) va chi s6 Palmer v& sy

khac nghiét cia han (PDSI). Thi dy, Vidal va
Wade [7] danh gi4 han khi twong & Vuong Qudc
Anh dudi anh huéng ctia BDKH. Céc tac gia tinh
toan han véi chi s6 SPI dya vao két qua cia 6 mod
hinh toan ciu GCM va 2 kich ban phat thai (A2
va B2). Két qua thé hién tan suat va cuong do
han s& thay ddi véi su ting cua cac hién twong
han cuc doan & Vuong Qubc Anh. Sayari va cong
su[5] sir dung cac chi s6 chuan héa luong mua
SPlI va chi s6 mua ndéng nghiép (ARI —
Agricultural Rainfall Index) dé quan tric va du
bdo cudong d6 va chu ki han & luu vuc
Kashafrood (Péng bic Iran). Cac kich ban
BDKH cho Iuu vyc nay duoc chi tiét hoa thong
ké dya vao két qua cua md hinh toan cau
HadCM3. Két qua chinh cua nghién ciu thé hién
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rang mac du véi sy ting nhe cia luong muwa va
nhiét d trong twong lai nhung tan xuat han van
tang cao.

Trong nhitng nim gan day véi xu hudng bién
d6i khi hau toan cau, thoi tiét dién bién bat
thuong va han han xay ra ¢ tinh Dak Lak véi quy
md ngay cang I6n, nhitng dot han han kéo dai da
lam cho ngudn nudéc trén cac song, sudi, ao, hd
trén dia ban can kiét, 1am thiét hai nhiéu dién tich
cay trong trén dia ban tinh. Dién hinh dot han vao
mua khd ndm 2013,theo bao cao cua So
NN&PTNT tinh Pak Lik thi téng dién tich cay
trong bi han 1a hon 25.000 ha, trong d6 hon 7.000
ha Itia, hon 17.000 ha ca phé. Chinh vi thé, cong
tac dy bao va chuan bi cong tac dé ddi phé véi
han han |a rat quan trong, dac biét trong bdi canh
cua bién ddi khi hau. Muc tiéu cua nghién ciru
nay la danh gia xu hudng han khi tugng trén dia
ban tinh Pak Liak dudi anh huong cua bién di
khi hau. Dé thyc hién muc tiéu nay, han khi
tuong duoc tinh toan bang chi sé chuan hoa
luong mua (SPI) va kich ban bién d6i khi hau
cho lwong mua duoc xay dung dua vao két qua
md phong ctia mo6 hinh hoan luu chung (GCM)
thu thap duogc tir co so dir liéu cia IPCC. Hiéu
dugc cac dic diém cua han s& gilp cac nha quan
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VAT LIEU VA PHUONG PHAP
Khu vue nghién ciru

Tinh Dak Lik nim & trung thm Tay Nguyén,
dau ngudn cua hé thong séng sérépdk va mot
phan séng Ba, nam trong toa do dia ly 107°28" -
108°59° @6 kinh Pong va 12°9° - 13°25° 3o vi
Bac. Pak Lik c6 dia hinh thap dan tir dong nam
sang tay bac véi do cao trung binh so véi muc
nuée bién khoang 400-800m. Khi hau duoc chia
thanh hai mua kha rd rét 1a mua mua va mua kho
Voi lwong mua trung binh nhiéu nim khoang
1600-1800 mm. Mua mua bt dau tir thang 5 dén
thang 10, lugng mua chiém 80-90% luong mua
nim. Mua kho tir thang 11 dén thang 4, trong
muia ndy d6 4m giam va gi6 Dong Bac théi manh,
béc hoi 16n, gay kho han nghiém trong. Hé thong
s6ng sudi trén dia ban tinh kha phong phu, phéan
bé twong d6i ddng déu, tuy nhién do dia hinh dc
nén kha nang trir nudc kém, nhiing khe sudi nho
hdu nhu khéng c6 nuéc trong mua kho. Kinh té
chu dao cua tinh cha yéu dwa vao san xuit va
xuit khau nong san, 1am san. Pak Lik 1a tinh c6
dién tich va san pham ca phé xuat khau lon nhét
ca nudc, voi dién tich 182,343 ha va san lugng
thu hoach hang nim dat trén 400,000 tan, chiém
40% san luong ca nudc.
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Chi s6 chuin héa lwogng mua (SPI)

Chi sb chudn hoa lwong mua (SPI) dwoc phat
trién boi McKee va cong su[4] dé nhan dang va
guan sat cac su kién han khi tuong gay ra do su
thiét hut lvong mua. Chi sb SPI dugc tinh toan
don gian bang sy chénh léch cia lwong mua thyc
té so voi trung binh nhiéu nim. SPI dugc tinh
dua vao chudi sé liéu quan tric trong thoi gian
dai. Pau tién, cac sd liéu nay duoc hiéu chinh
bang ham phan b xac suit Gamma, G(X).

_ b e
G(X)_B“F(a)x e )

Vi ham phan b6 Gamma 1a khong xac dinh
cho x = 0 va phan b6 luong mua cé thé chua gia
tri 0 nén xac suat tich lity H(x) dwoc tinh:

H(x)=a+@1-a)G(x) @)

Trong d6: q la x&c suat cua gia tri 0. Ham
phan b nay dugc chuyén thanh mot ham phan bd
chuan.

2
spl—_|t— Co+01t+zczt N
1+dt+d,t" +d,t
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1
Trongdo: = m(wJ (5)

khi 0<H(x)<0.5

Fowr) @

khi 0.5< H(x)<1.0
c,=0,802853 ¢, =0,010328
d,=0,189269  ds=0,001308

Co = 2,515517
d; = 1,432788

MacKee va cong su[4] dd dinh nghia tiéu chi
cho sy kién han nhu sau: mét sy kién han xay ra
khi gi4 tri SPI mang diu &m va nho hon -1, su
kién han két thac khi gié tri caa SPI 1a sé duong.
Tong tri tuyét ddi cac gia tri SPI cho tat ca céc
thang xay ra su kién han dugc dinh nghia la
cuong do han. Bang 1 trinh bay cac ngudng gia
tri cia SPI dwgc xac dinh béi McKee va cong
su[4]

Bang 1. Phan cip han khi tuong theo chi s SPI

Phén cép han Khoang gia tri
SPI

Han vira -1,5< SPI<-1,0

Han nang -2,0<SPI<-15

Han nghiém trong SPI<-2,0

Mic du cac tinh cua chi sé SPI 1a kha don
gian hon so véi cac chi sb han khéac, nhung chi s6
nay rét hiéu qua trong viéc canh bao han sém va
kiém soét cac thiét hai do han han.

Xay dung kich ban bién déi khi hau

Kich ban BDKH cho tinh Pak Lak dugc xay
dung tir gié tri trung binh cua két qua md phong
tr 4 mé hinh GCM (CGCM3.1, CM2.0, CM2.1
va HadCM3) theo 2 kich ban phat thai A1B (phéat
thai trung binh) va B1 (phét thai thap) cho 3 giai
doan: giai doan nhitng nam 2020 (2010-2039),
giai doan nhitng nam 2050 (2040-2069), va giai
doan nhitng nam 2080 (2070-2099). Bén md
hinh GCM dugc chon trong nghién ciru nay dua
vao danh gia hiéu qua md phong mua trong giai
doan 1978-2007 cho luu vuc sdng Bé [2]. Cac két
qua caa md hinh GCM thé hién cac dic diém khi
trong & quy mo toan cau.Do do6, dé sir dung céc
két qua md phong caa GCM cho khu vuc nghién
ctru phuong phép chi tiét hda thong ké thuong
dugc dung dé chuyén ddi thong tin tr md hinh
GCM véi @6 phén giai khong gian 16n sang do
phan giai khdng gian nho hon dé xay dung kich
ban BBKH ¢ quy md vung hoic dia phuong.
Phuong phép chi tiét hoa théng ké sir dung trong
nghién ctru nay 1a phuong phép thay doi gia tri
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delta [6]. Pay 1a mdt phuwong phap don gian va
duoc st dung rong réi trong cac nghién ctru anh
huong cua bién d6i khi hau 1én tai nguyén nudc.
S6 liéu luong mua va nhiét do trong tuong
lai tai cac tram quan tric dugc tinh toan theo
cdng thac sau:
Déi véi nhiét do
CF = TkGCMfljt - TKGCMNaf ) Tuf:t = Ti,okbs +CF, )
D(‘)i_\G/((:'yNi'f ultu(;ng mua
Ck = ﬁkecm ) Pi,flilt = F)i,okbs x CF, (8)
trong d6 CF, 12 hé s thay déi trung binh thang
tai thang thir k, T,°“™* 13 nhiét do trung binh md
phong bang mé hinh GCM cho 1 giai doan &
twong lai tai thang thar k, T,°“™* la nhiét do
trung binh mé phong bang md hinh GCM cho
giai doan hién taithang thir k, T, " 12 gid tri nhiét
d6 trong tuong lai tai ngay tha i va thang thua k,
Tif’kbs la gia tri nhiét d6 do dac tai ngay tha i va
théng th k, P°°™™* 1a lugng mua trung binh md
phong bang mé hinh GCM cho 1 giai doan &
twong lai tai thang the k, RE™® 1a luong mua
trung binh mé phong bang md hinh GCM cho
giai doan hién tai tai thang thu Kk, Pi,fft la gia tri
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KET QUA VA THAO LUAN

Kich ban bién dbi khi hau cho tinh Pik Lik

Céc kich ban bién doi khi hau cho tinh Dak
Lak dwoc xay dung tir gia tri trung binh cua két
qua md phong tr 4 md hinh GCM (CGCM3.1,
CM2.0, CM2.1 va HadCM3) cho 2 kich ban phat
thai A1B va BI1 trong 3 giai doan: giai doan
nhitng nam2020 (2010-2039), giai doan nhing
nam2050(2040-2069), va giai doan nhiing
nam2080 (2070-2099). Hinh 2 thé hién céac kich
ban thay d6i cua nhiét do va luong mua trong
tuong lai cho tinh Pak Lak. Nhin chung, trong
céc kich ban déu thé hién sy ting nhiét do trong
tuong lai. Cu thé trong kich ban A1B nhiét do
trung binh nam lan luot ting 1,0; 2,0 va 2,8°C
cho cac giai doan nhitng nam 2020, 2050 va
2080, trong khi d6 ¢ kich ban B1 nhiét d¢ trung
binh niam ting khoang 0,9; 1,5 va 2,0°C. Chi tiét
vé sy thay ddi nhiét trung binh thang trong céc
kich ban A1B va B1 duoc thé hién trong Hinh 2.
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Céc kich ban vé sy thay d6i luong mua trong
tuong lai thé hién sy giam nhe cia lugng mua
nim trong hai giai doan nhiing niam 2020 va
2050, nhung ting nhe trong giai doan nhitng nam
2080. Trong kich ban A1B, sy thay doi lugng
mua 1an Iuot 13 -0,4; -2,6, va 0,1% cho cac giai
doan nhirng nam 2020, 2050, va 2080; trong khi
d6 ¢ kich ban B1 sy thay d6i lugng mua lan lugt
la -4,7; -1,9, va -1,7%. Xét vé sy thay ddi theo
mua thi lugng mua giam manh trong moa kho.
Trong kich ban A1B, sy giam luong mua trong
mua kho lan luot 13 10,7; 10,9 va 12,2% cho cac
giai doan nhirng nam 2020, 2050va 2080; trong
khi d6 & kich ban B1 sy giam lugng mua lan luot
la 19,1;13,1 va 5,8%. Su thay ddi lwong muwa
trongmua mua la nhe, khoang -0,7 dén 2,9% cho
kich ban A1B va khoang -1,4 dén 3,4% cho kich
ban B1 cho ca 3 giai doan nhitng nam 2020, 2050
va 2080.

Xeét cac kich ban cho nhiét @6 va luwong mua
thi sy thay doi nay la rd rang. Tir cac kich ban
3

nay, tacgia tiép tuc xem xét cac anh huong cua
cac kich ban bién ddi khi hau Ién sy thay doi cia
xu hudng han han trong tuong lai.

Tinh toan mirc d han han véi chi sé SPI

Han han ¢ Pak Lak dang dan tro nén thuong
Xuyén véi cac tac dong co hai I&n kinh té - xa hoi
va ndng nghiép trén dia ban tinh Pak Lak. Két
qua tinh todn han trong giai doan 1980-2009
bang chi s& SPI véi budc thoi gian 6 thang (thé
hién két qua theo mua) va 12 thang (theo nim)
dugc trinh bay trong Hinh 3. Két qua tinh toan
SPI6 va SPI12 cho thay cac su kién han dién ra
kha thuong xuyén vao mua khod trong cac giai
doan 1982-1983, 1991-1992, 1995-1996, 1997-
1998 va 2004-2005. Pot han dai nhat va khic
nghiét nhat xay ra vao giai doan 1995-1996.
Trong giai doan nay (1980-2009), c6 tong sb 52
su kién han (52% la han vira 28% la han ning va
10% Ia han nghiém trong) theo chi sé SP16 va 59
su kién han (49% la han vira 37% la han nang va
14% la han nghiém trong) theo chi s6 SPI12.
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Sy thay d6i lwong mua va ting nhiét d6 dudi anh
huong cia BDKH sé anh huong dén cuong do
han han. Dudi tac dong cia BDKH, trong hai giai
doan nhitng nam 2020 va 2050 thi tong s6 su
kién han c¢6 xu huéng giam trong khoang 0-5,8%
va ting ¢ giai doan nhitng nam 2080 khoang
1,9% cho hai kich ban phét thai A1B va B1. Cd
su thay ddi giita cac mirc d6 han, cu thé 1a cac su
kién han mutrc do vira c6 sy thay d6i nhung nho
(thay ddi trong khoang -7,4 dén 7,4%) va han
ndng c6 xu hudng tang trong tuwong lai (tang 6,7
dén 13,3% ) Bén canh sy ting quy mo han vira
trong tuong lai thi cac hién tugng han nghiém
trong lai c6 xu huéng giam (giam 10 dén 30%)
KET LUAN

Mua va nhiét d6 1a cac nhan t6 quan trong
trong hé sinh thai tu nhién. DuGi anh huong cua
sy 4m 1én toan cau thi céc yéu td nay duoc dy
bdo 1a thay déi, do d6 danh gia tac dong cua
BDKH 1én han han théng qua cac nhan t nay la
rat can thiét. Trong nghién ciu nay, cac két qua
md phong ciaa 4 mdé hinh GCM (CGCM3.1,

CM2.0, CM2.1 va HadCM3) duoc sir dung dé
xay dung cac kich ban thay doi luong mua va
nhiét do trong tuong lai cho 3 giai doan nhiing
nam 2020, 2050 va 2080. Cac kich ban nay chi ra
sy ting nhiét do va sy thay doi lugng mua (giam
lugng mua trong 2 giai doan nhitng nam 2020 va
2050 va tang lugng mua trong giai doan nhitng
nam 2080). Bén canh do, ¢ su giam manh lugng
mua trong mua kho. Diéu ndy nhan manh
khanang xay ra tinh trang thiéu nuéc vao moa
khé trén dia ban tinh trong twong lai. Dudi tac
dong cua BDKH cac sy kién han ning cé xu
hudng tang tuy nhién cac sy kién han nghiém
trong c6 xu huéng giam. Cac két qua nghién ctu
nay c6 thé hd trg cac nha quan ly trong hoach
dinh chinh sach quan 1y tai nguyén nudc luu vuc
Srepok noi riéng va Tay nguyén néi chung nham
xay dung ké hoach dai han dé ung phé vai bién
d6i khi hau trong tuong lai.

LO1 CAM ON: Nghién ciu ndy dwoc tai tro boi
Quy phat trien khoa hoc va cong nghé quoc gia
(NAFOSTED) trong dé tai ma so “105.06-
2013.09".

Impact of climate change on drought In

the Daklak province

eDao Nguyen Khoi
Univesity of Science, VNU-HCM
eChau Nguyen Xuan Quang

Center of Water Management and Climate Change, VNU-HCM

ABSTRACT

The main objective of this study was to
evaluate the impact of climate change on the
meteorological drought in the Daklak
province. In this study, the meteorological
drought was calculated using the
Standardized Precipitation Index (SPI).From
this result, two scensrios fot the precipitation
VA1B and Bl were downscaled, from the

outputs of 4 GCMs (General Circulation
Model): CGCM3.1 (T63), CM2.0, CM2.1, and
HadCM3 using the simple downscaling
method (delta change method). The impacts
of climate change on the droughts were
assessed by comparing the present (1980-
2009) and the future droughts (2010-2039,
2040-2069, and 2070-2099).Results of the
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study suggested that the future temperature
would increase by 0.9-2.8°C and the future
precipitation would decrease by 0.4-4.7% for
both A1B and B1 scenarios. Under the future
climate scenarios, the frequency and

severity of extreme drought would increase.
The results obtained in this study could be
useful for planning and managing water
resources at this region.

Keywords:Climate change, SPI, GCM, Daklak province
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