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Tém tat: Trong nhitng thdp ky gan ddy, do dnh hwdng cia bién déi khi hdu, khu vire Nam B, trong d6 cé
tinh Binh Dwong, chiu dnh hudng Ién cla cdc hién tuong thoi tiét cuc doan nhw han hdn, mwa Ién gdy 1,
ngdp lut... Phuong phdp chi tiét héa déng lwc la phuong phdp chinh duoc st dung dé tinh todn xdy dwng
kich ban bién d6i khi hdu dé phén gidi cao cho tinh Binh Dwong. Bai bdo ndy trinh bay cdc két qué tinh todn
chi tiét cdc kich ban bién déi khi hGu dwa trén kich ban phdt théi trung binh RCP4.5 va kich ban phdt théi cao
RCP8.5. Theo kich ban RCP4.5 va RCP8.5 nhiét dé trung binh, lwgng mwa ndm cia tinh Binh Duong sé tdng
trong giai doan dén ndm 2025, 2030 va 2050 so vdi thoi ky co sd. Cdc két quad gitp ddnh gid cdc tdc déng
Bién déi khi hdu tiém tang va trién khai xdy dwng cdc ké hoach hanh déng trng phé bién déi khi hdu tai tinh

Binh Duong.

Tir khéa: Bién déi khi hdu, Binh Duong, kich bdn RCP4.5, RCP8.5.

Bién d6i khi hau (BPKH) d3 va dang dién ra
& quy md toan cau, khu vue va & Viét Nam do
cac hoat déng clia con nguoi phat thai qua mirc
khi nha kinh vao bau khi quyén. Theo cac Piéu
khoan 4.1 va 4.8 clia Cong uwdc khung cla Lién
hop qudc vé BDKH (Céng wéc Khi hau), tat ca cac
thanh vién budc phai ddnh gid duoc tén hai do
BDKH va chuln bj cidc thdng bdo qudc gia. Truéc
hét 1a ddnh gid tdn hai thong qua viéc danh gia
tac dong cha BDKH dua trén cac kich ban vé khi
hau trong tuong lai [1], [2], [7], [9], [10].

O Viét Nam, kich ban BPKH chinh thic cong
b6 vao nam 2009 va kich ban cip nhat vao
ndm 2012 d3 cung cap co s& khoa hoc dé céac
BO, nganh va dia phuong lam can c& danh gia
tadc dong cha BDKH va xay dung k& hoach hanh
déng rng pho véi BDKH. Tuy nhién, cac kich ban
trudc ddy mai chi danh gid cho moét sé yéu td
khi hau trung binh va cwc doan cu thé, cac hién
tuong thoi tiét khi hdu cwc doan va mét sé cuc
tri khi hau chuva dugc dé cap mét cach day du.
Kich ban BPKH ban cap nhat dugc cong bd nam
2016. Danh gia bién d6i khi hdu cho tinh Binh
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Duwong duoc xay dung trén co s& cac thong tin
khi hau va s6 liéu cta ban cdp nhat kich ban
cong bd ndm 2016. Nghién clru nay c6 nhirng
tinh todn, phan tich chi tiét vé cac kich ban bién
déi khi hau tai Tinh Binh Duong [6], [5], [8].
1. Téng quan vé xay dwng cac kich ban bién doi
khi hau

Khoa hoc ngay cang phat trién va c6 nhitng
hi€u biét t&t hon va sau rong hon vé BDKH ciing
nhu tdc déng cla BDKH déi vdi kinh té - x3 hoi,
moi trudng va cac hé sinh thai. Chinh vi vay,
Ban Lién chinh pha vé Bién déi khi hau (IPCC)
da khong nglrng cap nhat céc kich ban BDKH dé
b6 sung cac théng tin va hiéu biét méi nhat cua
nhan loai nham hoan thién cac kich ban BBKH
va nudc bién dang (NBD) toan ciu. Dén nay,
IPCC d3 5 lan xdy dwng bdo cdo danh gid bién
d&i khi hau (AR), trong d6 da 5 [an cap nhat kich
ban BDKH va NBD: Lan th& nhat vao ndam 1990,
Lan th& hai vao nam 1995, Lan th& ba vao ndm
2001, Lan th(& tv vao nam 2007 va lan gan day
nhat | Bdo cdo dénh gia 1an th& ndm (AR5) vao
ndm 2013, [9], [10], [11].

Theo AR5, IPCC d3 xay dung kich ban dwa
trén cach ti€p can mai vé kich ban phat thai 1a
kich ban phdt thdi chudn (Benchmark emissions
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scenarios) hay dworng néng dé khi nha kinh dai
dién “Representative Concentration Pathways -
RCP). Theo céch tiép cdn mdi nay cla IPCC, mot
RCP thé& hién mdt kich ban bién déi theo thoi
gian cta nong dé khi nha kinh trong khi quyén.
M6t RCP sau d6 s& dugce chuyén déi twong (rng
sang mét kich ban cuéng burc buc xa (radiative
forcing). Cac kich ban mdéi (RCP4.5, RCP6.0,
RCP8.5,...) dugc dung thay thé cho cac kich ban
phat thai trwdc day (A1B, Al, B1,..) trong xay
dung kich ban. Cac mé hinh khi hdu xay dung
kich ban bi€n d6i khi hau trong tap s6 liéu cla
Dw én déi chirng cdc mé hinh khi hdu lén the 5
(Coupled Model Intercomparison Project Phase
5 - CMIP5) dugc ban dau hoa vai cac RCP va
dung trong bdo cdo danh gia lan th 5 cda IPCC.

T& nhitng phan tich trén, dé &ng phd hiéu
qua véi bién déi khi hau, cac thong tin va dir
liéu lién quan dén dy tinh khi hdu tuong lai
str dung trong tinh todn thuay van, thay luc, du
tinh kha nang tdc déng dén I{ lut can duoc xay
dung trén co s& va luan c&t khoa hoc méi cong
b6 IPCC, cu thé:

- Khi nha kinh va cac sol khi: S dung kich
ban néng dd khi nha kinh (KNK) va sol khi mdi
nhat theo phan bd néng dé khi nha kinh dai dién
(RCP). Tinh toan cho céac kich ban néng d6 KNK
trung binh thdp (RCP4.5) va kich ban néng d6
KNK cao (RCPS8.5).

- Cap nhat thong tin t&r dy tinh khi hau toan
cdu méi nhat cha IPCC (CMIPS5).

- Tinh todn chi tiét khi hdu trong twong lai
cho khu vire nghién ctru bang cach ap dung cac
mo hinh khi hdu khu vuc cé d6 phan giai cao.
Cac mo6 hinh khi hau khu vuc (PRECIS, CCAM,
RegCM, WREF,...) duoc st dung dé tinh todn khi
hau tuong lai.

-Tinh todn sy bién d6i cia mwc nudc bién
dua trén cdc théng tin va két qua méi nhat
cGa cdc mo hinh dai duong - khi quyén toan
cau vdi nhirng hi€u biét mdi vé cac nhan té
dong gop.

- BDanh gia dwoc mirc d6 tin cay cling nhu
tinh chwa chic chan cla céac tinh todn khi hau va
nudc bién dang.

- Xay dwng kich ban bién d6i khi hau va nuwéc
bién dang dua trén td hop cla nhiéu phwong an
tinh toan khac nhau.
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2. Phwong phap xay dwng kich ban bién déi khi
hau

Trong bai bado nay, phuwong phap chi tiét héa
dong luc la phuong phap chinh duoc st dung
dé tinh todn xay dung kich ban BPKH d6 phan
giai cao cho tinh Binh Dwong. M6 hinh khi hau
doéng luc cd wu diém |13 xét dén cac qua trinh vat
ly va héa hoc cla khi quyén, do d6 cho két qua
16 gic gilra cac bién khi hdu. Tuy nhién md hinh
cling c6 nhuoc diém la chwa phan danh hét dwoc
cac yéu t6 dia phuong do han ché vé d6 phan
gidi cia md hinh va mirc d6 chi tiét cta cac dir
liéu dau vao.

B6n mé hinh khi hiu toan ciu (GCM) va
khu vwc (RCM) duoc ap dung trong tinh toan
la: (i) M6 hinh PRECIS clia Trung tam Hadley -
Vuong qudc Anh, (i) M6 hinh CCAM cldia T6 chire
Nghién ctru Khoa hoc va Cong nghiép Lién bang
Uc (CSIRO), (iii) M6 hinh RegCM ctia Y va (iv) M6
hinh clWRF clia M. M6i mé hinh ¢é cac phuwong
an tinh toan khac nhau dua trén két qua tinh
toan tir md hinh toan cdu cda IPCC (AR5, 2014)
(Hinh 1). T6ng céng cé 12 phuong an tinh todn
khi hdu tir 4 moé hinh ndi trén (Bang 1), [1], [12],
[13], [14], [15].

Cac kich ban tuong lai vé nhiét do va luong
mua duoc tinh toan nhu sau:

Murc d6 bién d6i dwoc tinh todn so vdi thoi
ky co s& 1986 - 2005, day ciing la giai doan duoc
IPCC dung trong bdo cdo lan th& ndm (AR5,
2014).

DaGi véinhiét do: Trung binh, téi cao, téi thap:

AT Twongiai = T Twong lai — T1986-2005 (1)
Da4i vai lvong mua:

(R Twong lai — R1986—2005)
AR Tuwong lai = * 100

R1986-2005 (2)

Trong d6: AT . la thay ddi cda nhiét do
trong tuong lai so véi thoi ky co s& (°C);

Trvons o 1@ NHiét d6 trong tuong lai (°C);

Trom—a0; 1@ Nhiét d6 trung binh cda thoi ky
co s& (1986 - 2005) (°C);

AR .. 12 thay d6i cla lvong mua trong

twong lai so v&i thoi ky co sé& (%),
R la lwgng mua trong tuong lai (mm);

Twong lai




Russo—00; |2 lugng mua trung binh cda thoi
ky co s& (1986 - 2005) (mm).

M6 hinh khi hdu toan cau va khu vuc
la nhitng céng cu chinh duoc si dung dé
danh gid xu thé& bién ddi va dién bién khi
hau tuong lai, dac biét la cdc cwc doan khi
hau. Cadc m6 hinh sau day da dwoc sir dung

trong tinh toan xay dung kich ban BDKH d6
phan giai cao cho tinh Binh Duong: M6 hinh
PRECIS cla Trung tdm Hadley - Vuwong quéc
Anh, md hinh CCAM cla T6 chirc Nghién
cltu Khoa hoc va Cong nghiép Lién bang
Uc (CSIRO), M6 hinh RegCM ctia Y, mé hinh
cIWRF ctia My (Bang 2).

Hinh 1. So d6 mé td qud trinh chi tiét hdéa déng lwc dé phén gidi cao [1]

Bdng 1. Théng tin cdc mé hinh s& dung xdy duwng kich ban bién d6i khi hGu [1]

TT Mb hinh Trung tdm phat trién Cac ’phu'dr)g an Do phan gidi, mién tinh
tinh toan
Coéng tac cta nhiéu co quan, 30 km
1 cIWRF t6 chirc I&n, NCAR, NCEP, FSL, | 1. NorESM1-M 3,5-27°N va 97,5 - 116°F
AFWA, ...
1. CNRM-CM5
Trung tam Khi tuwgng Hadley- 25 km, tlr 6,5 - 25°N va
2 |PRECB Vuong Quéc Anh 2. GFBL-CM3 99,5 - 115°E
& 3. HadGEM2-ES ’
1. ACCESS1-0
. 2. CCSM4
T6 chirc Nghién clru Khoa hoc 10 km,
v A A -1 3. CNRM-CM5 .
3 CCAM va Cong nghiép Lién bang Uc 5-30°N va
(CSIRO) 4. GFDL-CM3 98 - 115°F
5. MPI-ESM-LR
6. NorESM1-M
4 Re Trung tdm Qudéc gia nghién | 1. ACCESS1-0 20 km,
ctru khi quyén Hoa Ky (NCAR) | 2. NorESM1-M 6,5-30°Nva99,5-119,5°E
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Bdng 2. Cdc mé hinh khi hédu khu vire duoc st dung trong tinh todn xdy dwng kich bén bién déi khi héu [1]

- Di‘é\u kif_::n\bién 05 Thoi ky cé s6 liéu
Mo Hiinh TL:O?: gﬂ " phan giai T::Lgy RCP4.5 RCP8.5
ACCESS1-0
CCsM4
CCAM CRRM-CVS 10 km 1970-2005 | 2006-2099 | 2006 - 2099
GFDL-CM3
MPI-ESM-LR
NorESM1-M
i I R
PRECIS HadGEM2-ES 25 km 1960 -2005 | 2006 -2099 | 2006 - 2099
CLWRF NorESM1-M 30 km 1980 -2005 | 2006-2099 | 2006 - 2099

3. K&t qua va thdo luan

3.1. Nhiét dé trung binh

Phan bé khong gian clia mirc dé bién d6i cla
nhiét do trung binh nam tai Binh Dwong cho giai
doan d&n nam 2025, 2030, 2050 theo kich ban
RCP4.5. Két qua cho thay nhiét do trung binh
cho giai doan dén ndm 2025 so vdi thai ky co s&
c6 xu thé tang tlr 0,6 - 0,7°C, phan bé nhiét do
tang dan tlr huyén Dau Tiéng xuéng dén thanh
phé DT An. Giai doan dén nam 2030 so vdi thoi
ky co s&, nhiét dd cé xu thé tang tir 0,8 - 0,9°C,
@ huyén Phu Gido, Tan Uyén, thanh phd Thd
Dau Mét, Thuan An, Di An nhiét do tang cao
vao khoang 0,8 - 0,9°C. Nhiét d6 trung binh giai
doan dén nam 2050 so vdéi thoi ky co s& co xu
thé tang tir 1,3 - 1,4°C, nhin chung nhiét d6 trén
dia ban tinh kha tuvong déng va&i nhau.

Theo kich bdn RCP8.5, giai doan dén nam
2025 so vdi thoi ky co s& nhiét dd cé xu thé
tang tr 0,7 - 0,8°C, tdng déng déu tr huyén Dau
Tiéng dén cac huyén va thanh phé DT An khoang
0,7 - 0,8°C va noi tdng nhiéu nhat |a huyén Pha
Gido tang khoang 0,8 - 0,9°C. Giai doan dén
nam 2030 so v&i thoi ky co s&, c6 xu thé tang tir
0,9 - 1,0°C, nhiét do ting cao & phia Bic cla cac
huyén va thi x3: Dau Tiéng, Bén Cat, Phu Gido
va Tan Uyén vao khoang 1,0 - 1,1°C va giam &
phia Nam huyén Dau Tiéng, B&n Cat, thanh phé
Thd Dau Mét, Thudn An, D7 An vao khoang 0,9
- 1,0°C. Giai doan dén nam 2050 so vdi thai ky
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co s&, nhiét do tang khoang 1,7 - 1,8°C, nhiét d6
thap nhat & huyén Dau Tiéng khodng 1,7 - 1,8°C.
Cac huyén va thi xa con lai nhiét do tang ti
1,7 - 1,8°C (Hinh 2).

3.2. Lwo'ng mwa ndm

Phan bd khdéng gian mirc dd bién déi cua
lwvgng muwa nam tai Binh Duong giai doan dén
nam 2025, 2030, 2050 so v&i thoi ky co s& theo
kich bdn RCP4.5 cho thay giai doan dén nam
2025 luvgong mua cd xu thé tang tir 7,2 - 9,2%,
& thanh phé Thi Dau M6t tang tir 7,2 - 7,5% it
hon so véi cac huyén va thi x3 con lai trong tinh.
Luvong mua giai doan dén nam 2030 cd xu thé
tang tir 8 - 10,2%, lvong mua dén nam 2030 ¢
sy phan bé giéng véi ndm 2025. Giai doan dén
nam 2050, lvgng mua cd xu thé ting tir 8 - 13%,
lwvgng mua tang I&n nhat & huyén Dau Tiéng vao
khoang 11 - 12,4%.

Theo kich ban RCP8.5, mirc bién ddi lwong
mua giai doan dén nam 2025 so vdi thoi ky co s&
c6 xu thé tang tlr 7,5 - 9,5%. Lwong mua giai doan
dén ndm 2030 cb xu thé tang tir 8 - 10,5%, luong
mua tang nhiéu & huyén Dau Tiéng vao khoang
9,5 - 10,3%, cac huyén tir Bén Cat dén thanh
phd DT An lwgng mua tang it hon vao khoadng 8 -
9,3%. Lvong mua giai doan dén nam 2050 cb xu
thé ting tir 10,4 - 16,4%, lwong mua I&n nhat &
huyén Dau Tiéng vao khoang 14,4 - 15,6%. Cac
huyén tir BEn Cat dén thanh phé Di An lvong
mua tang it hon vao khoang 10,4 - 14% (Hinh 3).
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Hinh 2. Mtrc d6 bién déi nhiét dé trung binh (°C) tinh Binh Duong
theo kich bdn RCPA4.5 (trdi) va RCP8.5 (phdi)

TAP CHi KHOA HOC BIEN D01 KHi HAU " =15
S0 18 - Thang 6/2021 | m——m




G0E 106 100°E

YoN

cuticiair Il -

106" 20'0"E 106 30°0°E 1067 40'0"E 1067500 OTO0E J 106°00"E 1067 O'E 1067 20'0°E 106° 30" 106" 400"E 106°500°E 107" \ﬂiL_l
Binh Phiroc : | Binh Phude ! |
| |
4 ra 14
i [ i
1 Tay Ninh | T Tay Ninh I
g I: T Il
B — —— E & E
] [E I
I r45_2025_y (%) Déng Nai l I Dong Nai I
2 s Ll z4 85_2025_y (%) He Sra 2
ol — | " I
| _(.:l:,‘,:; - | | —:::.'.I:'_, e Hb Chi Minh city | |
avuyen wncuncy [ - gAn verern e neeey N <+ g An
wuhoges [~ 024 3 12 18 I g - 0z4 B 12 76 ly
W_song _ ..... F Kilometers e_sang _ o - Kiometers | 3
10600 oI E TIE0E | 0WOE . IEMO0E | ISwE . WreoE | 3 (0500E 108 00 Ti06 300 E 106 300°E 06" 40T 1660 E oot o
a) Ndm 2025 a) Ndm 2025
106°00"E 1067 HE 106" 20°0°F 106 00'E 106" 40T 1067 $00"E WOTNE 106°00"E 1067 O'E 106" 20'0°E 106° M0°E 106°400"E. 106" S00°E 10700"E
Binh Phude 1 Binh Phude L i
| |
' z 2
I i
i Ty Ninh IZ i Ty Ninh i
£ | g I:.
IR q = B
q ERE| E
| |
el Déng Nai I ¥ Déng Nai l

100N

!

024 B 12 %

Kiometers |

4

e saraaiy Hb Chi Minh city | _“t'::. B HA Chi Minh city | 1,4, 0
sig_opte_ i ouwng [l 0 % g An v i oeeey I = v g An L
AL e i 024 B 12 %6 l: LE L N S 024 8 12 %6 lg
h_sorg I ™ TGS | Vg - o ™ it |
10600 o6 O0E oo [, T IO fPreies T 106°0T°E o 1r0E 106700 106 30E 06 4O 106 S00°E Wt
o o
b) Ndm 2030 b) Ndm 2030
106°0'0"E 106°0O0'E 106720'0°E 106" 3000°E 106" 400"E 106°SU0E 107 00°E 5 106°0'0"E 1067 0E 1067 20'0°E 106" 300 E 106°400"E 106°300°E 107T00°E ¥
Binh Phude 1 Binh Phude 1
z il z il
i Tay Ninh 1 i Tay Ninh I
, I |
g q Bl i
2 e Tha Uyt l ;l |;
e 1
z( rd5_2050_y_(%) b 2 z{ 85_2050_y (%) 2k e 2
[ CHU GIAL i Hb Chi Minh city CHU GIAL i
| _S2ZY, mm || || S22, mm |
e

ey I - gAn
[Aey—

W_sang

024 8 12 %6 l_;
o ™ jcmoters |

106°200°F.

106°300°E 106" 400°E. 106'SH0°E WTOE

4

106°00°E 106" HIO°E 106 20°0°E 106°300°E 106" 400°E. 106"S00°E W OE

c) Ndm 2050

c) Ndm 2050

Hinh 3. Mtrc dé bién déi lwvong mua ndm (%) tinh Binh Duong
theo kich bdn RCPA4.5 (trdi) va RCP8.5 (phdi)

4. Két luan

Theo kich bdn RCP4.5 va RCP8.5 nhiét do
trung binh, lvgng mwa ndm cda tinh Binh Duong
s tdng theo giai doan dén cdc ndm 2025, 2030
va 2050 so vdi thoi ky co s&. Vé nhiét d, theo
kich ban RCP4.5, nhiét d6 trung binh s tang
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trén pham vi toan tinh vé&i mic tang 0,7°C vao
giai doan dén ndm 2025, 0,9°C vao giai doan
dén ndm 2030; 1,4°C vao giai doan dén nam
2050; Theo kich ban RCP 8.5, nhiét d6 tinh Binh
Duwong sé tdng 0,8°C vao giai doan dén nam
2025; 1°C vao giai doan dén ndm 2030; 1,8°C




vao giai doan dén ndm 2050. Vé lwvgng mua, 2050. Theo kich ban RCP8.5 lvgng mua nam

theo kich ban RCP 4.5, lwgng mua tinh Binh tang 7,6% vao giai doan dén ndm 2025; 8,1%
Duwong tang 1én 7,3% vao giai doan dén ndm vao giai doan dén ndm 2030; 10,8% vao giai
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Abstract: In recent decades, due to the climate change impacts, in the Vietnam Southern region, including
Binh Duong province, has been greatly affected by extreme weather such as drought, heavy rains causing
floods, floods ... The method of climate model simulations is the main method to be used for building
the climate change scenarios with high-resolution for Binh Duong province. The paper presents detailed
calculations of climate change scenarios based on the RCP4.5 with average emission scenarios and RCP8.5
with the highest emission scenarios. According to RCP4.5 and RCP8.5, the average annual temperatures, the
average annual rainfall will increase in periods to 2025, 2030 and 2050 compared to the base period in Binh
Duong province. These results help assess the potential climate change impacts and develop climate change
action plans in Binh Duong province.

Keywords: Climate changes, Binh Duong, RCP4.5, RCP8.5.
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