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ABSTRACT

Climate change is one of the serious challenges to human-being recently. Climate changes
have had negative impacts to production practices, livelihoods and environment all over the
world. This study aims to evaluate and select the global climate models (GCMs) from the
Coupled Model Intercomparison Project 5 (CMIP5) which is suitable for the Vietnamese
Mekong Delta. Statistical method has been used to evaluate the reliability of GCMs through
different criteria, including: Normalized Root MeanSquare Error (NRMSE), Normalized
Mean Error (NME), Percent Bias (PBias), and then the selected GCMs are integrated using
weighting factors (Wi). From this result, the trend of future rainfall (2015-2040 from CMIP5)
under low (RCP2.6), intermediate (RCP4.5) and high (RCP8.5) emission scenarios has been
analyzed and evaluated. The statistical results (of 16 models) show the rainfall simulation
capability of different GCMs is relatively different. From this result, five GCMs models
including BBC-CSM1.1, GFDL-CM3, MIROCS, MRI-CGCM3, and NoESM1-M have been
selected (based on aboved criteria) to integrate using weighting factors (Wi). The integrated
results of 5 models show a good capability of rainfall simulation for the study area, with PBias
and NSE (Nash Sutcliffe Efficiency) values of +2.3% and 0.87, respectively. Therefore, all of
these five models have been selected to evaluate the trend and effects of changing rainfall on
water resources management in the future for the Vietnamese Mekong Delta.

TOM TAT

Bién déi khi hdu (BPKH) la mét trong nhitng théch thire déi véi nhéan loai gan
day. BPKH tdc déng nghiém trong dén san xudt, doi séng va méi truong trén
pham vi toan thé gi6i. Muc tiéu cia nghién ciru nay la danh gid va lya chon mé
hinh khi hdu toan cau GCMs (Global Climate Models) tir Coupled Model
Intercomparison Project 5 (CMIP5) thich hop cho khu viee Pong bang séng Ciru
Long (PBSCL). Phirong phdp théng ké dwoc siv dung dé danh gid dé tin cdy cdc
mé hinh GCMs théng qua cdc chi sé (sai sé binh phirong trung binh chudn héa
(NRMSE), sai sé trung binh chudn héa (NME), phéin tram sai léch (PBias)) va
cdc mé hinh GCMs dwoc chon dwoc tich hop theo gia trong (Wi). Tir két qua
tich hop nay, xu hwdng thay doi heong mua twong lai (2015-2040 tir CMIP5)
theo cdc kich ban phat thai thip (RCP2.6), trung binh (RCP4.5) va cao
(RCPS8.5) dwge phin tich va danh gid. Két qua phdn tich théng ké (ciia 16 mé
hinh) cho thdy kha nang mé phong lwong mua ciia cdc mé hinh twong ddi khdc
nhau. Tir két qua ndy, 5 mé hinh gém BBC-CSM 1.1, GFDL-CM3, MIROCS,
MRI-CGCM3, va NoESM1-M dwoc chon (dwa vao cac chi s6 trén) dé tich hop
theo gia trong (Wi). Két qua tich hop 5 mé hinh trén theo gia trong c6 khd ning
mé phong tét hegng mira cho khu vue, véi cdc gid tri PBias va NSE (Hé sé Nash
Sutcliffe) lan luot la +2,3% va 0,87. Do do, ca 5 mé hinh nay dwoc chon dé
danh gid xu thé va dnh huéng cia thay déi lwong mwa dén qudn 1y tai nguyén
nuwdc trong twong lai cho khu viee DPBSCL.

Trich dan: Nguyén Trung Tinh, Tran Vin Ty va Huynh Vuong Thu Minh, 2016. Panh gia va lwa chon mé6
hinh khi héu toan cau (GCMs-CMIPS5) cho khu vuc Dong bang song Cuu Long. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 42a: 81-90.
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1 GIOI THIEU

Bién ddi khi hau (BPKH) dd va dang dién ra
trén pham vi toan cAu va 1a mot thach thic 16m dbi
v6i méi truong toan cu trong d6 co Viét Nam.
Biéu hién chu yéu cua bién dbi khi hau 13 sy néng
lén trén toan cau ma nguyén nhan chinh bit nguon
tir sy phat thai qua mirc vao khi quyén cac chat c6
hi€u ng nha kinh do hoat dong kinh té va xa hoi
trén trai dat. Theo Tran Tho Pat va Vii Thi Hoai
Thu (2012), khi trai dat néng dan 1én, lwvong mua
s& thay ddi va xay ra cac hién tuong thoi tiét cuc
doan nhu 10 lut, han han, chay rimg. Theo Pham
Khoi Nguyén (2009) va Nguyén Minh Quang
(2012), trong 50 nam qua nhiét d§ trung binh nam
tang khoang 0,50C-0,70C trén pham vi ca nudc va
lwong mua c6 xu huéng giam & phia Béc va ting &
phia Nam lanh th6. Theo IPCC (2007a), Viét Nam
dugc danh gia 1a mot trong cic qudc gia chiu anh
huéng nang né nhit tr BDKH. Pdng bing song
Curu Long (DBSCL) dugc du bao la mét trong ba
ddng bang c6 nguy co chiu anh hudng cia BDKH
cuc ky nghiém trong trong 30 ndm t6i. BDKH lam
gia tang cuong do va tn suét thién tai, dic biét la
bao, 1ii va han han. Do vay, viéc du tinh khi héu
tuong lai cho PBSCL rét can thiét va 1a budc dau
dé co thé danh gia tic dong cua BPKH ciing nhu
dua ra cac bién phap tng pho kip thoi.

Theo IPCC (2007b), kich ban khi hau 14 sy thé
hién déang tin cay va don gidan mo phdng khi hau
trong twong lai, dya trén mot tap hop cic mdi quan
hé khi hau, duoc xay dung dé su dung trong nghién
ctru nhitng hé qua co thé cia BDKH. Dy an
CMIP5 (Coupled Model Intercomparison Project
5) di cung cip bd kich ban khi nha kinh RCPs
(Representative Concentration Pathways) gdm:
RCP2.6 twong tmg v&i mirc birc xa thip nhat
(2.6Wm-2), RCP4.5 muc trung binh thip (4.5Wm-
2), RCP6.0 mtrc trung binh cao (6.0Wm-2) va
RCP8.5 mitc cao nhat (8.5Wm-2) dai dién dugc
mo ta dé du doan khi hau trong twong lai vao cudi
thé ky 21 (Taylor ef al., 2012). Tong s6 c6 16 mod
hinh GCMs (Global Climate Models) dugc st
dung dé thu thap s6 liéu luong mua trong qua
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khtr va cac kich ban RCP2.6, RCP4.5, RCP8.5
tuong lai.

Mic du cac mé hinh khi hau toan cdu GCMs ¢
d6 phéan giai cao nhung van can duoc chi tiét hoa
dé str dung cho dia phuong va ting khu vuc (Pham
Quang Nam et al., 2013). Nhitng phuong phap
khéc nhau da dugc phat trién dé hiéu chinh lai s6
liéu cua cac mo hinh GCMs cho phu hop véi dac
trung thong ké cua chudi sé liu thuc do tai ving
nghién ctu (Teutschbein va Seibert, 2012). Hai
phuong phap thuong duoc sir dung 1a phuong phap
chi tiét hoa théng ké (Pham Khoi Nguyén, 2009)
va phuong phap ha quy mé dong luc (Ngo Dirc
Thanh, 2011). Trong nghién clru ndy, phuong phap
théng ké duogc str dung dé danh gia va lya chon mo
hinh khi hau toan cadu GCMs tin cdy cho khu vuc
DBSCL (thong qua céc chi sd: sai s6 binh phuong
trung binh chuan héa (NRMSE), sai s trung binh
chuin héa (NME), va phan trim sai léch (PBias)).
Két qua cua nghién ciru nay dugc st dung dé danh
gia xu thé va anh huong cia thay d6i lvong mua
dén quan 1y nudc trong san xuit nong nghiép &
tuong lai cho khu vuc DPBSCL.

2 PHUONG PHAP NGHIEN CUU
2.1 Thu thap sb liéu

— Thu thap s liéu lvgng mua trung binh ngay
thuc do trong qua khir (1980-2005) tai 10 tram Khi
tugng Thay van (KTTV) khu vuc DPBSCL.

— 84 liéu lugng mua cta cac mo hinh khi hau
toan cau GCMs trong qua khir (1980-2005) va
tuong lai (2015-2040) véi do phan giai cua cac mo
hinh GCMs thay dbi tir 125 dén 417 (km).

— Dit liéu dau ra cua 16 GCMs tr Dy éan
CMIP5 lwu trit trén PCMDI (http://cmip-
pemdi.llnl.gov/cmip5/terms.html)  dugc liét ké
trong Bang 1.

— Bang 1: Dit liéu mua cdc md hinh GCMs
trong qua khu (1980-2005) va tuong lai (2015-
2040) gdbm cac kich ban RCP2.6, RCP4.5 va
RCP8.5 (kich ban phat thai thip RCP2.6, trung
binh RCP4.5 va cao RCP8.5) (Meinshausen et al.,
2011).
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Bang 1: Danh muc mé hinh khi hiu toan cAu (GCMs) tir Dy an CMIP5

Ay Do phan giai A £
GCMs Mo hinh (Vi dg=kinh d9) km Nguon Quoc gia
1 BBC-CSM 1.1 313x314 Trung tam Khi l}au Bic Kinh, Cuc khi Trung
BCC-CSM1.1(m) 125x126 tugng Trung Quoc Qudc

3 CanESM2 313x314 Tfung tdm phan tich va mo6 hinh khi Canada
hau Canada

4  CNRM-CMS 156158 Trung tam nghién ciu Khi tugng Thiy .
van Quoc gia i

5 FGOALS-g2 313314 Vién Vit ly, klAn quyén, Hoc vién khoa Trng
hoc, Trung Quoc Qudc
Phong Thi nghiém Dia vat 1y Dong luc ~

6  GFDL-CM3 278%226 hoc chit Iong NOAA My

7 HadGEM2- ES 208x141 Trung tam Nghién ciru Khi twong Thuy -,
van Hadley, Anh

8 IPSL-CMS5A-LR 417x213 . . .

9 IPSL-CM5A-MR 278%143 Vién Pierre-Simon Laplace Phap
Vién Nghién ctru Khi quyén va Dai

10 MIROCS 156x158 duong (DPH-Tokyo), Vién Nghién ciu o,
Méi trudng Quéc gia, va co quan khoa
hoc va cong nghé, dat-bién Nhat Ban

11 MIROC-ESM 313x314 Co quan Khoa hoc Cong ngh¢ Dai
duong-Trai dat, Nhat Ban, Vién Nghién n

12 EAII{IE&C'ESM' 313x314 ctru Khi quyén-Pai duong (DH Tokyo), T4t
Vién Nghién clru M6i truong Quoc gia

13 MPI ESM-LR 208%210 Vién Khi tuwong hoc Max-Planck Pic

14 MPI-ESM-MR 208x210 (MPI-M)

15 MRI-CGCM3 125%126 Vién Nghién ctru khi twong Nhat Ban  Nhat

16 NoESMI1-M 278226 Trung tdm Khi hdu Na Uy Na Uy

2.2 Xirly sb liéu

S6 liéu mura trung binh ngay tir cic mo hinh
khi hau toan cau GCMs - CMIP5 (duoc tai tur:
http://cmip-pemdi.llnl.gov/cmip5/terms.html) trong
qua khu (1980 — 2005) va twong lai (2015-2040)
gom s6 liéu tir mot sb vi tri (diém sb liéu) thude (va
gan) khu viuec PBSCL (sb luong vi tri (diém) s
liéu tuy thudc vao tirng mo hinh GCMs, duoc thé
hién trén Hinh 1). Luong mua trung binh cho khu
vuc BDBSCL (Prg) cta tirng mo hinh GCM duogc
xac dinh theo phuong phéap da giac Thiessen:

Py=>" W.xP (1)
A

W o=t @
AT

Trong do6: Pi: 1a luong mua tai vi tri (_diém $6
liéu) i; Ai: 1a dién tich da gidc thtr i; A¢ téng dién
tich da giac; m: té)ng $6 vi tri (diém sb liéu); Wi:
trong sb ctia diém sb liéu i.

83

Trong nghién ctru nay, phuong phap thong ké
dugc sir dung dé danh gia va tir d6 lwa chon mo
hinh GCMs phu hop cho khu vuc BPBSCL. Cac chi
sé théng ké dwoc xem xét bao gom: sai sé binh
phuong trung binh (RMSE), gia tri RMSE cang
tién toi 0 thi m6é hinh dy bao cang chinh xéac
(Soojin Moon va Boosik Kang, 2014). Sai s6 binh

phuong trung binh chuin hoa (NRMSE):
NRMSE<10%: rat tot, NRMSE=10-20%: tot,
NRMSE=20-30%: kha, NRMSE>30%: kém

(Ruijven et al, 2010). H¢ s6 Nash Sutcliffe
Efficiency (NSE) nam trong khoang (- o0; 1), mirc
chap nhan ciia m6 hinh 1a hé s6 NSE nim trong
khoang 0,5< NSE<1,0. Phan trim sai léch (PBias)
cang nho hon 10% va chi s6 NSE cang tién t&i 1.0
thi sai sé gitra thuc do va mé phong cang nhé dan
(Moriasi et al., 2007). Sai sb trung binh (ME) va
sai sb trung binh chuin hoa (NME) (Phan Vian Tan,
2005).
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Hinh 1: Vi tri toa dd cac diém sb liéu ciia 16 md hinh GCMs (CMIP5)

Sau khi kiém tra do tin cdy cua 16 mo hinh
GCMs, cac md hinh GCMs duoc chon dua vao ba
chi s6 thong k& (NRMSE, NME, Pbias). Gia trong
(Wi) dugc tinh cho ting mo6 hinh GCMs dya trén
céc chi s6 thong ké vé mirc d6 chinh xac cla cac
mo hinh (Gain et al., 2011). Coéng thtc tinh gia
trong (Wi) dugc hi¢u chinh (don gian hoa) tir cong
thirc cta Gain ef al. (2011) (tinh cho luu lugng) dé
tinh cho luwgng mua trong nghién ctru ndy. Cac chi
s6 thong ké duoc sir dung dé danh gia cac mé hinh
GCMs dugc tinh theo cong thirc sau:

RMSE = f“—‘“‘f-—"’w 3)
NRMSE = % x 100% ©)
NSE=1 - %}g——"?"_ﬁgﬁ )
PBias = F—gw—MJ x100% ()
ME = D ™
NME = SHEFEL 5 q9; ®)
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Trong d6: Wi la gia trong, n 1a sb thang, i 1a s6
md hinh, X7p; 1a gia tri thuc do, Xyp, la gia tri mo
phong, &g 1a gia tri thyc do trung binh.

3 KET QUA VA THAO LUAN

Két qua kiém tra do tin cdy cac mé hinh 1a quéa
trinh danh gia cac s liéu dau ra cua cac mé hinh
GCMs véi sb liéu thuc do twong tng. Day 1a budce
so sanh cac gia tri thuc do voi gia tri mo phong.

3.1 Kiém tra sai s6 trung binh chuin héa
NME (%) ctia cac mo hinh GCMs

Dé kiém tra sai s6 trung binh chuan héa (NME)
cta s liéu cac mo hinh GCMs, NME(%) dugc so
sanh vdi khoang cho phép (£2xCvTD - véi CvID
1a hé sb bién thién cua s lidu thuc do) (Phan Vin
Tan, 2005). Két qua tinh NME(%) duoc thé hién
trong Hinh 2.
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Hinh 2: Sai s6 trung binh chuin héa (NME) ciia cic mé hinh GCMs

Hinh 2 cho thiy NME(%) cac md hinh khong
ddng déu, nhitng mé hinh c6 NME(%) tuong dbi
16n va ndm ngoai khoang cho phép (£2xTPCv):
CanESM2(33%), FGOALS-g2(36%), HadGEM2-
ES(48%), IPSL-CM5A-LR(35%), IPSL-CMS5A-
MR (42%). Nhitng mé hinh ¢6 NME(%) tuong ddi
nhé va nam trong khoang cho phép (:2xCvTD)

nhu: BBC-CSM1.1(3,2%), BCC-CSMI.1(m)
(-15,9%), CNRM-CM5(17,3%), GFDL-
CM3(8,2%),  MIROCS5(-122%),  MIROC-

ESM(21,4%), MIROC-ESM-CHEM(18,4%),
MPI ESM-LR(17,6%), MPI-ESM-MR(20,5%),
MRI-CGCM3(6,6%), NoESM1-M(11,0%). Trong

d6, cac mdé hinh GCMs: BBC-CSM1.1, GFDL-
QM3, ) MIROCS5, MRI-CGCM3, NoESMI-M 1la
tot nhat.

3.2 Kiém tra sai s6 binh phwong trung binh
chuan héa NRMSE(%) ciia mé hinh GCMs

Sai sb binh phwong trung binh chuin hoa
NRMSE(%) thé hién phén tram su khac biét tuong
déi gilra s6 liéu cac mo hinh GCMs va thue do. Két
qua tinh sai s6 binh phuong trung binh chudn hoa
duoc thé hién trong Hinh 3 (voi CvTD 1a hé $6
bién thién cua sb liéu thuc do).

s NEMSE +2xCvTD
60
50
?40
=
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Hinh 3: Sai s6 binh phwong trung binh chuin héa ciia cic mé hinh GCMs
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Hinh 3 cho théy gié tri sai s6 binh phwong trung
binh chuin héa NRMSE(%) cta cic mo hinh
GCMs thip (nim trong khoang 10-20%) nhu:
GFDL-CM3 (18,5%), MIROCS5 (19%), MRI-
CGCM3 (19%), NoESM1-M(19%) cho thdy su md
phong ciia cac md hinh & muc tét. Sai sd binh
phuong trung binh chuan hoa NRMSE(%) ctia céc
md hinh GCMs nim trong khoang 20-30% nhu:
BBC-CSM 1.1(25%), BCC-CSM1.1(m)(24%),
CNRM-CM5(25%), MIROC-ESM(28%),
MIROC-ESM-CHEM(23%), MPI_ESM-

N Bias

50

40

30

20

PBIAS(%)

10

+10%
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LR(25%), MPI-ESM-MR(27%). Cac m6 hinh con
lai c6 NRMSE(%) cao hon 30%. Qua kiém tra
NRMSE(%) cac md hinh GCMs, md hinh ¢ mirc
t6t khoang 10-20% va & mirc kha 20-30% duoc
chon (Ruijvenet al., 2010).

3.3 Kiém tra sai s6 PBias ciia mé hinh
GCMs

Cac m6 hinh GCMs dugc kiém tra phan trim
sai 1éch (PBias) va két qua thé hién trong Hinh 4.
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Hinh 4: Phin trim sai 1éch PBias

Hinh 4 thé hién phan trim sai léch ciia 16 mo
hinh GCMs. Trong 16 md hinh GCMs c6 5 mo
hinh ¢6 phan trim sai léch twong ddi thdp va kha
gan v6i phan trim sai léch trong khoang cho phép
(-10%<PBias<10%) (Moriasi et al., 2007). Sy sai
lech giira gia tri thuc do voi gia tri cac md hinh
BBC-CSM 1.1 1a 3,3%, GFDL-CMS3 la 8,18%,
MIROCS 1a -12,16%, MRI-CGCM3 la 6,55%,
NoESM1-M 1a 10,95%, MIROCS la -12,16%,
NoESM1-M la 10,95%. Cac mo hinh con lai co
phin trim sai léch PBias kha cao, nim ngoai
khoang tin cdy rat xa va khong du do tin cay dé sir
dung.

Do @6, tur so liéu kiém tra sai sO0 trung binh
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chuén héa NME(%), sai s6 binh phuong trung binh
chuan hoéa NRMSE(%) va PBias cho thiy ring s6
liéu m6 phong cua 5 mdé hinh BBC-CSM 1.1,
GFDL-CM3, MIROCS5, MRI-CGCM3, NoESM1-
M tdt nhét va da do tin cay st dung dé du tinh su
thay d6i luong mua tuong lai nhdm danh gia anh
hudng dén ving nghién ciru.
3.4 Gia tri trung binh lugng mua

Dé kiém tra kha nang du doan va sai sé cia cac
mo hinh, lugng mua trung binh thang cua tirng mo
hinh riéng 1€ va lugng mua trung binh thang trung
binh cua 5 m6 hinh (TB) dugc so sanh véi sb lidu
thuc do (THUC DO) trong quéa khir (1980-2005)
duoc thé hién trong Hinh 5.
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Hinh 5: So sinh lwgng mua trung binh thang ciia tirmg mé hinh va 5 mé hinh (TB) véi s6 liéu thwe do

Tir Hinh 5 ¢6 thé thdy cac mé hinh déu mé
phong tuong dbi t6t lrong mua cac thang mua kho,
gom thang 12, 1, 2, 3 va 4 voi sai khac khong dang
ké. Tuy nhién, trong cac thang mua mua (thang 5,
6,7,8,9,10vall), ca Kkét qua mo phong cua 5 mo
hinh déu co su sai khac twong d6i 10n, nhat 1a mo
hinh MIROC5 va MRI-CGCMS3 c6 sy sai khac rat
16n & mot s6 thang (thang 5, 6 - MIROCS; va thang
6,7,8,10va 11 - MRI-CGCM3). Khi gia tri trung
binh cua 5 md hinh (lugng mua trung binh thang)
duoc xem xét thi sai khac gitta gia tri nay véi gia
tri thuc do c6 giam so véi khi xét tng md hinh
riéng 1€. Tuy nhién, sai khac cua cac thang mua
mua (c6 lugng mua cao) nhu thang 8, va 9 van con
cao. Piéu nay cho thiy khi xét lwong mua trung
binh thang cua ting md hinh riéng 1€ hay gia tri
Béng 2: Gia trong cac mé hinh GCMs

trung binh cua ca 5 mo hinh thi mire d9 tin cdy cua
két qua mo phong khong cao, nhét 1a vao cac thang
muia mua. Do vy, viéc tich hop két qua mo phong
cua 5 md hinh trén theo gia trong (dugc xac dinh
dwa vao cac chi sé théng ké) 1a can thiét nhdm ting
do tin cay cua sd liéu mo phong duoc sir dung dé
du bao lugng mua trong twong lai.
3.5 Gia trgng cia cac md hinh GCMs

Nam mo hinh GCMs (BBC-CSM 1.1, GFDL-
CM3, MIROCS, MRI-CGCM3, NoESM1-M) duogc
tinh trong sb (Wi) theo cac cong thire théng ké cho
tung mo hinh (dua vao muc d¢ tin cdy tinh & trén).
Két qua tinh gia trong (Wi) cho 5 mé hinh GCMs
va két qua tich hop lugng mua ctia 5 mo hinh theo
gia trong thé hién trong Bang 2, Hinh 6 va 7.

Thing  BBC-CSM 1.I___ GFDL-CM3 MIROCS MRI-CGCM3  NoESMI-M
1 0,46 0,09 0,08 0,34 0,03
2 1,00 0,00 0,00 0,00 0,00
3 0,05 0,02 0,02 0,84 0,07
4 0,49 0,18 0,03 0,28 0,02
5 0,58 0,10 0,04 0,22 0,06
6 0,06 0,46 0,00 0,02 0,45
7 0,11 0,74 0,07 0,01 0,06
8 0,08 0,26 0,51 0,01 0,14
9 0,23 0,23 0,25 0,23 0,06
10 0,14 0,62 0,18 0,01 0,05
11 0,33 0,08 0,43 0,11 0,05
12 0,23 0,00 0,00 0,77 0,00

Wi 0,31 0,23 0,13 0,24 0,08
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Hinh 6: So sanh lugng mua tich hgp tir 5 mé hinh GCMs va thuc do

Két qua tinh gia trong cua cac md hinh duoc
trinh bay trong Bang 2 cho thiy mé hinh BBC-
CSM 1.1 nhén gia tri cao nhat va tiép theo lan luot
la gia tri cac mo hinh MRI-CGCM3, GFDL-CM3,
MIROCS, NoESM1-M. Gia trong (Wi) cang cao
thi kha nang mdé phong cac mo hinh cang chinh
xéc. Két qua so sanh cho thay rang gia tri tich hop
cua 5 md hinh GCMs va gia tri thuc do khong cod
su khac biét nhiéu nhu thé hién trén Hinh 6.

Hinh 7 cho théy sai léch giira s6 liéu tich hop tir
5 md hinh GCMs va thyc do twong dbi thap, véi
phin trim sai léch PBias va hé s6 NSE lan luot 1a
PBias=+2,3%, NSE=0,87 cho thiy s liéu tich hop
tir 5 md hinh GCMs du do tin cdy dé sir dung. Sai
s6 cua luong mua trung binh thang trong truong
hop c6 gia trong (TRUNG BINH (wi)) rat nho qua
hau hét cac thang (trir thang 9); trong khi sai sd
trong truong hop khong gia trong (TRUNG BINH)
c4c thang mua mua tuong dbi 16m.

400 : :
--¢r- THUC DO
- - - TRUNG BINH
300 |~ TRUNG BINH (wi) - AN, =
E . ,’_,:_._—:-:_7(__,4_-,"' = N
=2 Ly T .
kol o L s - ~
g 200 ; J/{
100 eyt e
, ’ ” Ld \
ek 0
I T T 1
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Thang

Hinh 7: So sanh lwgng mua trung binh thang giira thuc do véi trung binh 5§ GCMs ¢6 gia trong

(TRUNG BINH (wi)) va khong gia trong

3.6 Su thay déi lwrong mua twong lai theo
cac kich ban

Theo IPCC (2007c), gia tang nhiét do toan ciu
¢6 kha ning din dén thay ddi vé lugng mua va do

88

(TRUNG BINH) giai doan 1980-2005

4m trong khi quyén do thay doi trong luu thong
khong khi va tang bdc hoi va hoi nude. Két qua
tinh lugng mura trung binh thang twong lai (2030s)
theo céc kich ban RCP2.6, RCP4.5, RCP8.5 thé
hién trong Hinh 8.
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Hinh 8: Sy thay déi lwong muwa twong lai 2030s theo cac kich bén

Hinh 8 cho thiy lugng muwa twong lai (2030s)
theo kich ban RCP2.6 giam 0,22%, kich ban
RCP4.5 tang 1,3% va kich ban RCP8.5 ting
3,55%. Kich ban RCP2.6 lugng mua bién dong
nhiéu, tang trong céc thang 1, 2, 3,6, 9, 11, 12, va
giam vao cac thang 4, 5, 7, 8, 10. Kich ban RCP4.5
lugng mua tang trong cac thang 2, 3, 4, 6, 8, 10, 11
va giam vao cac thang 1, 5, 7, 9, 12. Kich ban
RCP8.5 lugng mua tang trong cac thang 2, 3, 4, 5,
7,9, 10, 11, va giam vao cac thang 1, 6, 8, 12.
Nhin chung, cac kich ban RCP2.6, RCP4.5,
RCP8.5 lwong mwa déu ting manh vao cic thang 2,
3 va 11, nhung vao nhiing thang trong mua mua 5,
6, 7, 8, 9, 10 ting-giam khong ddng déu va bién
dong thip, do d6 khong anh huong nhidu dén
lugng mua trong nam.

4 KET LUAN

— Két qua nghién ctru cho thiy kha ning mo
phong lwong mua dbi véi cac md hinh: BCC-
CSM1.1(m), CanESM2, CNRM-CMS5, FGOALS-
g2, HadGEM2- ES, IPSL-CMS5A-LR, IPSL-
CMS5A-MR, MIROC-ESM, MIROC-ESM-CHEM,
MPI_ESM-LR, MPI-ESM-MR khong tbt, trong
khi d6 cac mo6 hinh: BBC-CSM 1.1, GFDL-CM3,
MIROCS5, MRI-CGCM3, NoESMI1-M ¢6 két qua
mo phong rét tét.

— Phuong phap thong ké co thé ap dung dé
xac dinh d9 tin cdy ctia md hinh toan ciu GCMs, tir
d6 chon dugc mo hinh tin cay co thé sir dung dé
danh gia xu thé va anh huong cia thay déi luong
mua dén quan 1y tai nguyén nudc trong tuong lai
cho khu vuc BPBSCL.
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