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Tém tit: Bai bao nay danh gia xu thé bién ddi dién ra tai Binh Phuéc giai doan 1981-2018
va xay dung kich ban bién d6i khi hau (BDKH) cho tinh Binh Phuéc bang phwong phép chi
tiét hoa dong luc va dua trén két qua kich ban BDKH cho Viét Nam nam 2016 cua Bg Tai
nguyén va Moi truong. Két qua cho thiy, xu thé bién khi hau tai hai tram quan tric Dong
Pht va Phudc Long kha twong dong cu thé: Trong giai doan 1981-2018, vé nhiét do trung
binh tai tram Dong Phu c¢6 xu thé tang 0,41 °C/thap ky, tai tram Phudc Long c6 xu thé ting
0,45 °C/thap ky. V& luong mua, tai Dong Pht c6 xu thé giam 1,2 mm/nam, trong khi d6 tai
tram Phudc Long c6 xu thé ting 2,3 mm/nam. Ddng thoi, két qua xay dung kich ban BDKH
tai Binh Phudc cho thiy, nhiét do trung binh trong twong lai c6 xu thé ting theo cac kich
ban RCP4.5 va RCP8.5: Theo RCP4.5 vao nam 2025, nhi¢t d6 trung binh tang 0,7 °C, vao
nam 2030 tang khoang 0,9 °C, dén nam 2050 tang 1,4 °C va nam 2100 tang 1,9 °C; theo
RCPS8.5 nhiét do tang 0,9 °C vao nam 2025, tang 1 °C va 1,8 °C vao nam 2030 va nam 2050
va murc ting cao nhit dén 2100 1én dén 3,6-3,7 °C. Pdi v6i lugng mua, theo kich ban
RCP4.5 vao nam 2025, 2030 tai Dong Pht c6 mirc thay doi 8,7%, 9,6%, nim 2050 mtc
tang khoang 9,2% va nam 2100 1én dén 14,5%. Trong khi d6, tai tram DPdng Phu, lugng
mua nam c6 mirc tang tir 9,9% dén 16,6%, twong mg tir ndm 2025 dén nim 2100. Ngoai
ra, theo kich ban RCP8.5, lugng mua tai Pong Phu ting khoang 9,6% nam 2025, nim 2030
tang 10%, nam 2050 tang 12,3%, nam 2100 tang manh vaéi 23,1%; tai Phudc Long, lugng
mua nam tang khoang 9,7% vao nam 2025, ting khoang 9,9% vao nam 2030 va tang khoang
15,3% (nam 2050) va 26,5% (nam 2100).

Tir khéa: Bién doi khi hau; Xu thé; Kich ban.

1. M& dau

Bién d6i khi hau trong giai doan hién tai 13 do cac hoat dong cong nghiép, xa hoi lam
phat thai qua murc cac khi nha kinh vao bau khi quyén [1]. Nhirng hoat dong cua con nguoi
da tac dong 10n dén hé théng khi hau, dac biét ké tir thoi ky tién cong nghiép (khoang tir nim
1750). Theo Uy ban lién Chinh phu Ve b1en d6i khi hau (IPCC), su gia ting khi nha kinh ké
tir nhitng ndm 1950 chu yéu c6 ngudn goc tir cac hoat dong cua con nguoi. Hay noi cach
khac, nguyén nhéan chinh cua sy nong 1én toan cau trong giai doan hién nay bat ngudn tir sy
gia tang khi nha kinh c6 nguon goc tir hoat dong cua con nguoi [2]. Hé qua la BDKH da va
dang tac dong truc tiép dén doi song kinh té—x3 hoi va méi truong toan cau. IPCC da nghién
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ctru va xay dung cac kich ban BDKH tir nhimg nim 1988 nham xac dinh xu hudng trong
twong lai cuia khi hau dua trén mbi quan h¢ gitra hoat dong kinh té—x4 hoi, phat thai nha kinh,
BDKH va muc nudc bién dang theo co s¢ khoa hoc va c6 tinh tin cdy [3-4]. Nam 1990, [IPCC
d3 lan dau cong bé kich ban BPKH trong bao céo lan thir nhit va bo sung vao nam 1992 [4].
Pén nam 2000, IPCC d3 dua ra tap kich ban thé hé thir hai vé phat thai khi nha kinh (Special
Report on Emission Scenarios—SRES), ho kich ban nay tiép tuc dugc dung trong bao cdo lan
thir ba nam 2001 va lan thi tw ndm 2007 [4]. Nam 2013, IPCC cong bb kich ban cap nhat,
duong phan bd néng d6 khi nha kinh dai dién (Representative Concentration Pathways—
RCP) duoc sir dung dé thay thé cho cac kich ban SRES trong béo c4o 1an thi nim [2-5].

Trong bao co ctia IPCC va kich ban Bo Tai nguyén va Moéi trudng cong bd nim 2016
da c6 nhic dén rang: Viét Nam 1a mot trong nhimg qudc gia bi anh huéng nang né cia BDKH
[2-4]. Trong nhirng nam qua, dudi tac dong cua BDKH, tan sudt va cuong do cac thién tai
ngay cang gia tang, gay nhiéu ton that to 16n vé nguoi, tai san, co so ha ting, vé kinh té, van
ho4, xa hoi, tdc dong xau dén moi truong. Tac dong cia BDKH ddi véi nudc ta la rat nghiém
trong, 1a nguy co hién hitu cho muc tiéu x6a doéi gidm ngheo, cho viéc thuc hién cac muc tiéu
thién nién ky va sy phat trién bén viing cta dat nude [4]. D6i v6i linh vuc nghién ctru vé
BDKH & Viét Nam, linh vuc nay thuc sy dugc bit dau tir nhitng ndm 1990 cua Vién Khi
trong Thuy van (nay 1a Vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau) véi cac
chuyén gia nhu: Nguyen buc Ngir, Trinh Van Thu, Nguyen Trong Hiéu, Vil Vin Tuin, Tran
Viét Lién, Nguyén Duy Chinh, Tran Thuc, ...va nhiéu chuyén gia khac. Tuy nhién, vin dé
nay chi thuc su dugc quan tam cha y tir sau nam 2000, dac bi¢t tir ndam 2009, kich ban BDKH
va nudc bién dang (NBD) cho Viét Nam dugce Bo Tai nguyén va Moi truong cong b6 1an dau
vao nam 2009 trén co sé tong hop cac nghién ciru trong va ngoai nudc, sau do tiép tuc duoc
cap nhat vao nam 2012 va cap nhat maoi nhét vao nam 2016 [3-4].

Trude cac sirc ép vé tdc do phat trién kinh té—xa hoi trén dia ban tinh Binh Phudc, sy gia
tang cac hoat dong ctia con nguoi tao ra cac khi thai nha kinh, cac hoat dong khai thac qua
mirc bé hap thy khi nha kinh nhu sinh khi, rimg, cac hé sinh thai, ... gop phan gay ra su
BDKH toan cau, thé hién qua su gia tang cua nhiét dJ, sy thay ddi cua luong mua va nhitng
dién bién bat thuong ctia thién tai, thoi tiét cuc doan. Bién doi khi hau di lam thay doi cac
gia tri khi tugng thuy van ddc trung (trung binh, max, min). Bao cao nay nham muc dich
danh gia xu thé bién ddi ciia cac yéu t6 khi hau & Binh Phudc trong diéu kién BDKH, xdy
dung chi tiét kich ban BDKH cho tinh Binh Phudc timg ndm cu thé dwa trén két qua kich ban
BDKH cho Viét Nam nam 2016, va ngoai ra nham tach biét cac tac dong cua BDKH tai Binh
Phudc theo quy hoach kinh té—x4 hoi voi cac mébce thoi gian 2025, 2030, 2050, dong thoi phuc
vu danh gia tac dong va xay dung cac gidi phap ung pho phu hop theo quy hoach.

2. Phwong phap nghién ctru

2.1 Gioi thiéu khu vuc nghién ciru

Nghién ctru dugc thuc hién trén khu vyc tinh Binh Phudc, 1a mot tinh thude mién bong
Nam B9, c6 duong bién gidi tiép giap vo1 Campuchia dai 260,433 km (Hinh 1). Khu vye
nghién ctru ¢6 dia ban trung chuyén giita Nam Tay Nguyén va mién bong Nam B¢, nén tinh
c6 dia hinh rat da dang, gdm ca dia hinh cao nguyén, d6i nui va déng bang. Nam trong vung
kinh té trong diém phia Nam, c6 vi tri khéng xa Thanh phé H6 Chi Minh—trung tam kinh té
16n nhét ciia ca nudc lai c6 cura khau thong thuong v6i Campuchia, Binh Phude co rat nhiéu
co hoi dé phat trlen thuong mai, du lich va xuat khau,..

Binh Phuéc nam trong khu vuc c6 nén nhiét do cao déu quanh ndm. Nhiét d¢ trung binh
he‘ing nam cua cac khu vuyc trong tinh 1a 23,0-26,3 °C, nhi¢t d0 trung binh thang cao nhét
(thdng 4) tai D@)ng Phu 1a 28,30 °C, tai Phudc Long 1a 27,6 °C va nhi¢t d¢ trung binh thang
thip nhat (thang 12) tai Pong Phii 1a 24,6 °C, tai Phudc Long 14 23,9 °C. Cac cyc tri nhiét do
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1én xuér}g kha cao, tai Poéng Phu nhiét do t6i cao (Tx) 1én dén 40,6 °C va nhiét do t6i thap
(Tn) xuong dén 11,9 °C; tuy nhién tan suat xuat hién thap 30—40 nam/1 lan.
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Hinh 1. Ban d6 hanh chinh tinh Binh Phudc.
2.2. Phwong phdp xdc dinh xu thé Sen Slop va kiém nghiém phi tham sé Mann-Kendall

2.2.1 Kiém nghiém phi tham s6 Mann-Kendall (M-K test)

Kiém nghiém Mann-Kendall so sanh d6 16n twong ddi cta cac phan tir trong chudi dir
lidu, diéu nay co thé tranh duogc céc gia tri cuc dai hodc cuc tiéu cuc bo cua chudi sb lidu.
Néu gia thiét ring c6 mot dir liéu theo chudi trinh tu thoi gian (x1, X2, ... Xa) V6i xi biéu dién
s6 liéu tai thoi diém i tai mdi mot thoi diém thi mdi gia tri dit liéu tai mdi thoi diém duoce so
sanh vGi cac gia tri trén toan chudi thoi gian. Gia tri ban dau cua théng ké Mann-Kendall, S
1a 0 (nghia la khong c6 xu thé). Néu mot dir liéu & mot thoi diém sau 16n hon gia trj cua dir
liéu & mot thoi diém nao dé trude ddy, S dugc ting thém 1; va nguoc lai. Xét chudi xi, X2,

., Xn biéu dién n diém dir liéu trong d6 x; la gia tri dir 11¢u tai thoi diém j j. Khi do6 chi s6
thong ké Mann-Kendall S [3] dugc tinh boi:

N-1

N
S = Zszgn(x (1
i=1 j=i+l
1 khi X; — xj >0
Trong d6 sign(x; —x;){ Okhix; —x; =0 ()
_1khlxl—xj <0
Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé giam.
Tuy nhién can phai tinh todn x4c xuat di kém voi S va n dé xac dinh mtrc y nghia cua xu
hudng. Phuong sai cia S dugc tinh theo cong thure:

VAR(S) = —[n(n—1)@2n +5) = £9_, t, (t, = D(2t, + 5)] 3)

Trong d6 g 1a s6 cac nhom c6 gia tri gibng nhau, tyla s6 phan tir thudc nhom thir p. Gia
trj chuan Z ctia S tuan theo dinh luat phan phdi chuén.
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S—1

2= garinS > O

Z=0,8=0 (4)
S+1

2= warceS <O

Z c6 phan phdi chuan N (0,1) dung dé kiém dinh chudi c6 xu thé hay khong v6i mirc ¥ nghia
cho trudc (trong nghién ctru nay dung «< = 0,1).

2.2.2 Phuong phap xu thé Sen (Sen’s slope)
Dé xéc dinh d 16n cta xu thé chudi Q (d6 dc dudng xu thé) ta ding ude luong Sen. Q 1a
median cua chuoi n (n-1)/2 phan ti.
Q =median {

Xji—Xj

}vei =12, e i (5)

-
j-i

Q >0 chudi c6 xu thé ting va nguoc lai.

2.3. Phuong phap xay dung kich ban BDKH

Phuong phap chi tiét hoa dong luc dugc str dung dé xay dung kich ban BDKH d6 phan
giai cao cho Binh Phuéc gdm kich ban trung binh RCP4.5 va kich ban cao RCP8.5. Bén mé
hinh khi hau khu vuc dugc 4p dung bao gém: CCAM, RegCM, PRECIS va cIWRF. Mbi mo
hinh ¢6 cac phuong 4n tinh toan khac nhau dya trén két qua tinh toan tir cic mo hinh toan
cau ctia IPCC, 2013 (Hinh 2) [4].

'
| GCM SSTISIC of CMIPS e — b
2 % L
. . /
y

Hinh 2. So db chi tiét hoa dong luc d6 phan giai cao [4].

Trong kich ban BDKH cho Viét Nam str dung: Sy thay ddi ctia nhiét 36 va mua duoc so
sanh voi thoi ky co so 1986-2005, day ciing 14 giai doan duoc IPCC dung trong bao cdo lan
thir nam [2-4].

Déi véi nhiét do:

ATfuture = T*future - T1*986—2005 (6)

Déi véi luong mura:

ARfuture _ (R* future—Riog6—2005) +100 7)

Ri9g6-2005

Trong d6 AT fuwre 14 bién d6i ctia nhiét do trong twong lai so véi thoi ky co s0 (°C); T future
1a nhiét d6 twong lai (°C); T 1986-2005 12 nhiét do trung binh ctia thoi ky co s& (°C); AR future 12
bién d6i cua lugng mua trong tuwong lai so vai thoi ky co sé (%); R future 13 lrgng mua twong
lai (mm); R" 19862005 12 lwong mura trung binh cua thoi ky co s¢ (mm).
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Mo hinh khi hau dong Iyc ¢6 wu diém 1a mo phong tét cac qua trinh vat Iy va hoa hoc
trong khi quyén tuy nhién kho phan anh duoc cac yéu to dia phuong va mé hinh déu ton tai
sai sO hé thong nhét dinh. Dé khic phuc diéu nay, phuong phap thong keé (hiéu chinh phan
vi-Quantile Mapping) duoc ap dung dé hiéu chinh két ciia mé hinh theo s liéu thuc do tai
tram quan tréc [6-7].

Qua phan tich va danh gia sai sb ké thira tir kich ban BDKH va NBD nim 2016 [4]: da
chon duoc tong cong 12 phuong an tinh toan t6t nhit ctia bén mé hinh dé xay dung kich ban
BDKH chi tiét cho tinh Binh Phudc. Trong d6, d6i voi nhiét do 13 to hop 08 phuong an cia
ba mé hinh (04 phuong an CCAM, 03 phuong 4n PRECIS va 01 phuong an cIWRF); dbi véi
lwong mua 1a t6 hop 03 phuong an cia mé hinh PRECIS [4]. Panh gia két qua cia 5 md hinh
khi hau dugc &p dung ¢ Viét Nam cho théy, cac mo hinh déu mo phdng kha tdt nhiét do trén
hau hét cac khu vuc cua Viét Nam, chi riéng moé hinh cIWRF co6 sai s6 hé théng tuong ddi
16n. Két qua tinh toan vé lugng mua c6 sy khac biét gitra cac mo hinh ddi voi cac ving khi
hau cua Viét Nam. Trong d6, mé hinh PRECIS cho két qua tinh toan tot hon so voi cac mod
hinh con lai [8]. Vi véy, dé dam bao muc do tin cdy, kich ban bién d6i khi hau d6i v6i nhiét
do duogc xay dung theo két qua tinh toan ctia ca 5 mo hinh, kich ban bién d6i cua luong mua
duogc xay dung dua trén két qua tinh toan tir 3 phwong 4n ctia mé hinh PRECIS.

2.4. Phwong phdp Idp ban dé

Ban dd nhiét do, luong mua theo cac kich ban BDKH RCP4.5 va RCP8.5 dugc thanh
1ap bang cong nghé hé théng thong tin dia ly (GIS) dua trén cong cu ban dd nhu Mapinfo,
ArcGIS 10.1. Phuong phap nay nham trich loc cac két qua ctia mé hinh phuc vu cho quan ly
va khai thac thong tin, tir 46 chong ghép dé xdy dung ban do bién d6i nhiét do, luong mua
cho tinh Binh Phudc.

2.4. 86 lidu sir dung

S6 liéu dugc sir dung bao gdm: (i) Sb liéu tinh toan tir bén mé hinh khi hau khu vuc, véi
thoi ky co s 1a giai doan 19862005, kich ban BDKH theo céc mbc thoi gian nam 2025,
nam 2030, ndm 2050 va nam 2100 theo kich ban RCP4.5, RCP8.5; (ii) S liéu quan tric vé
nhiét d§ luong mura tai tram Déng Phu va Phudc Long tir ndm 1980 dén nam 2018.

3. Két qua va thao luin

3.1. Xu thé bién doi khi hdu

Hinh 3 biéu thi bién trinh nhiét d6 trung binh nam tai D@)ng Pht va Phude Long. Két qua
cho thay nhiét do trung binh tai Pong Phu ¢ xu thé ting trong giai doan 1981-2018 véi toc
do tang khoang 0,41 °C/thép ky; tai Phudc Long, nhiét d6 trung binh c6 xu thé tang (0,45
°C/thap ky), tc do xu thé kha twong ddng voi tram Pong Phu.
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Hinh 3. Xu thé bién ddi cta nhiét do tai Dong Phu (trai) va Phudc Long (phai).
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Hinh 4. Xu thé bién d6i cia lugng mua tai Dng Phu (trai) va Phudc Long (phai).

Hinh 4 thé hién xu thé bién d6i ctia lwvong mwa & Binh Phudc, két qua cho thay tai Dong
Phu lugng mua giam 1,2 mm/niam, twong tu tai Phudc Long, lugng mwa nim c6 xu thé ting
2,3 mm/nam. Trong khi lugng mwa nidm tai Phude Long c6 xu thé giam va luong mua nim
tai Dong Phu c6 xu thé ting, nhung muc ting khong 16n.

Pé danh gia mirc do tin cay, bai bao sir dung kiém nghiém M-K test v&i mirc y nghia 5%
(xac suat pham sai 1am loai I khong qué 5%). Két qua cho thdy véi nhiét do trung binh tai
Pong Phu va Phuong Long thoa min y nghia thong ké (< < 0,05), ddi voi luong mua nam tai
DPong Phii va Phudc Long, kiém dinh M-K test cho thdy o > 0,05 cho thiy ham xu thé
tang/giam cua luong mua ¢ Binh Phudc khong dam béo do tin cay thong ké (Bang 1).

Bing 1. Kiém nghiém Mann-Kendall (M=K test) ham xu thé.

Théng s6 kiém dinh " Nhigt dg S Lugng mira
Pong Phu Phuéc Long Pong Phu Phudéc Long
N 38 39 38 39
Min 25.5 24.9 1724 1064
Max 27.8 27.2 3234 3144
Mean 26.54 25.89 2514 2449
Standard Deviation (SD) 0.544 0.576 357.6 384.8
M-K Test Value (S) 465 543 63 63
Var(S) 79.25 82.48 79.54 82.67
« 2.3851E-9 2.500E-11 0.218 0.227

Ch thich: SD 1a d6 1éch chudn; Var (S) 1a d6 léch chudn cua S; Z 1a gia tri chuén cua S; o la mirc y nghia.
3.2. Kich ban BPKH tai tinh Binh Phuoc

3.2.1. Kich ban bién d6i nhiét d¢ trung binh

Hinh 5 thé hién kich ban BPKH v& nhiét d6 trung binh ca ndm tai 02 tram Pong Phu va
Phudc Long theo kich ban RCP4.5. Két qua mirc do bién d6i tuong ddng tai tram Dong Pha
va Phudc Long, muc d6 bién ddi vao nam 2025 ting 0,7 °C, ndm 2030 ting khoang 0,9 °C
nam 2050 tang 1,4 °C va nam 2100 nhiét do tang 1,9 °C so véi giai doan nén.

Tuong tu nhu kich ban RCP4.5, nhiét d6 trung binh theo kich ban RCP8.5 (Hinh 6) c6 murc
bién ddi tang trong tuong lai qua timg moc thoi gian cu thé. Tuy nhién, muc d6 ¢ kich ban nay
tang cao hon so v6i kich ban RCP4.5, cy thé vao ndm 2025, nhiét do trung binh ting 0,9 °C, vao
nam 2030 mic ting khoang 1 °C, dén nim 2050 ting 1,8 °C va nam 2100 tang 3,6 °C tai
Pong Phu va 3,7 °C tai Phudc Long.
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Hinh 5. Kich ban BDKH vé nhiét d6 trung binh khu vyc tinh Binh Phudc theo kich ban RCP4.5.
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Hinh 6. Kich ban BDKH vé nhiét do tai trung binh khu vuc tinh Binh Phudc theo kich ban RCPS.5.

Phan bb khong gian vé mirc do bién ddi nhi¢t dJ trung binh khu vuc tinh Binh Phuég
nam 2025, nam 2030, nam 2050 va nam 2100 theo kich ban RCP4.5 va RCP8.5 duoc thé
hién & hinh Hinh 7, Hinh 8, Hinh 9 va Hinh 10.
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Hinh 7. Phan b mirc d6 bién ddi nhiét d6 trung binh tai Binh Phudc nam 2025 (a) va ndm 2030 (b) theo
kich ban RCP4.5.

Theo kich ban RCP4.5, vao nam 2025, 1/3 tinh Binh Phudc ¢ trong mic do bién d6i
nhiét d§ khoang 0,72-0,78 °C, cao nhat thudc huyén Bu Pang va Bu Gia Map, tiép dén l1a
TX. Phuéc Long va huyén Pong Phu, Bu Pop. Mutic d6 biét d6i nhiét d6 ting thap nhat
khoang 0,68—0,70 °C thudc cac huyén phia Tay nhu Loc Ninh, Hén Quéan, Chon Thanh, TX.
Binh Long, TP. Péng Xoai. Vao nim 2030, hon 2/3 tinh & trong murc d6 bién d6i nhiét do
trung binh tr 0,89-0,91 °C, chi con mdt phﬁn nhd huyén Loc Ninh ¢ trong mirc do bién ddi
dudi 0,88 °C. Vao nim 2050, nhiét d trung binh nam tinh Binh Phudc c6 mirc bién doi tir
1,39-1,40 °C, dén cudi thé ky vao niam 2100, mirc bién doi trén toan tinh 14 1,9 °C.
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Hinh 8. Phan bb murc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2050 (a) va nam 2100 (b) theo
kich ban RCP4.5.
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Hinh 9. Phin b mirc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2025 (a) va ndm 2030 (b) theo
kich ban RCP8.5.
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Hinh 10. Phan bd mirc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2050 (a) va nam 2100 (b)
theo kich ban RCP8.5.

Theo kich ban RCP8.5, vao nam 2025, hon 2/3 tinh Binh Phuéc & trong mirc d¢ bién doi
nhiét d6 khoang 0,88 °C—0,9 °C. Mirc d6 biét ddi nhiét do ting thap khoang 0,84 °C—0,87 °C
thudc cac huyén phia Tay nhu Loc Ninh, Hon Quéan, Chon Thanh va TX. Binh Long. Vao
nam 2030, hon 2/3 tinh, chiém toan bd cic huyén thi phia Tay cta tinh & trong mirc d¢ bién
d6i nhiét do trung binh khoang 1 °C, chi con mot phan nho phia Pong cia tinh ¢ trong mirc
d6 bién d6i 0,92 °C—0.96 °C. Vo nam 2050, nhiét do trung binh nim c6 muc bién ddi tir 1,8
°C dén 1,9 °C, nhung vao nam 2100, nhi¢t do trung binh nam cé muc bién ddi 3,6-3,7 °C,
coa hon rat nhiéu so véi cac kich ban khac.
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3.2.2. Kich ban bién di luong mua

Theo kich ban RCP4.5 (Hinh 11), vé lugng mua ca ndm cho thay ca hai tram déu c6 xu
thé tang trong twong lai. Nam 2025, 2030 tai Dong Phu c¢6 8,7% va 9,6%, va nam 2050 ting
khoang 9,2%, nam 2100 1én dén 14,5%. Tai Phuéc Long, lvong mua ndm c¢6 murc tdng cao
hon han tai Dong Phii, ndm 2025,2030 tai Phudc Long ting khoang 9,9% va 11,3%, vao nim
2050 tang khoang 10,4 va dén ndm 2100 ting 1én 16,6% so véi thodi ky co sé 1986-2005.
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Hinh 11. Kich ban BDKH vé lugng mua khu vuc tinh Binh Phudc theo kich ban RCP4.5.

Theo kich ban RCP8.5 (Hinh 12), lwong ndm ca ndm c6 xu thé ting déu & 2 tram. Tai
Béng Phu, nam 2025 va nam 2030 tang 1an lugt 9,6% va 10%, nim 2050 tang khoang 12,3%,
nam 2100 tang manh véi 23,1%. So voi mua mua, cd nam & tram Phudc Long lai tdng cao
hon so v6i Dong Phi. Phudce Long ca nam 2025 ting 9,7%( cao hon 0,1% so véi DP), nim
2030 tang 9,9% (thdp hon 1%), ndm 2050 ting 15,3% (cao hon 3%), nim 2100 ting 26,5%

(cao hon 3,4%).
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Hinh 12. Kich ban BDKH v& lwong mua khu vuc tinh Binh Phude theo kich ban RCP8.5.

Hinh 13a-13d thé hién mic d6 bién d6i lwong mua vao nam 2025, nam 2030, nam 2050
va nam 2100 theo kich ban RCP4.5. Luong mua nam dao dong tir trong khoang 7,5% dén
12,4% nam 2025 theo RCP4.5. Lugng mua bién doi tang tir 8,4-14,2%, muc do bién doi
lugng mua nam 2030 theo RCP4.5 cao hon so véi ndm 2025 tir 1-2%. Vao nam 2050, mirc
bién doi lugng mua khoang 8,2—13,6%. Vao nam 2100, lugng mua nam tinh Binh Phudce co6
mirc bién dbi rat 16n khoang 14,5-16,6%. V& mit phan bd khong gian ca RCP4.5 dang ¢ xu
hudng ting dan theo hudng tir phia Nam—Bic.
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Hinh 13. Phén bb mirc d bién ddi lugng mura tai Binh Phudce nim 2025 (a); nim 2030 (b); ndm 2050
(c); ndm 2100 (d) theo kich ban RCP4.5.
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Hinh 14. Phan bé murc d6 bién ddi lvong mua tai Binh Phudc nam 2025 (a); nam 2030 (b); ndm 2050
(c); nam 2100 (d) theo kich ban RCP8.5.
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Hinh 14a—14d thé hién muc do bién d6i luvong mua theo kich ban RCP8.5. Luong mua
nam dao dong tur trong khoang 8,3% dén 11,4%, muc do bién ddi lugng mua theo RCP8.5
thdp hon so véi RCP4.5 & hai mdc thoi gian 1 ndm 2025 va nam 2030. Vao nim 2050 va
nam 2100, mirc bién d6i lwong mua 1an luot trong khoang 10,7-18,9% va 20,7-26,5%. V&
mit phan bd khong gian ¢ kich ban RCP8.5 dang ¢ xu hudng ting gidng véi phan bd mirc
d6 bién d6i lwong muwa & kich ban RCP4.5 theo hudng tir phia Nam 1én phia Bic.

4. Két ludn

Bai bao di danh gia xu thé BDKH giai doan 1981-2018 va xay dung kich ban BBKH
vé nhiét d va luong mua tai Binh Phudc. Két qua cho thay nhiét do trung binh tai Pong Phu
c6 xu thé ting trong giai doan 1981-2018 véi toc do ting khoang 0,41 °C/thép ky, tai Phudce
Long, nhiét 6 trung binh nam c6 xu thé ting (0,45 °C/thap ky). V& luong mura, tai tram Bong
Phti ¢6 xu thé giam 1,2 mm/nam, tai tram Phuéc Long c6 xu thé ting 2,3 mm/nim, téc do
tang tai Phudc Long nhanh hon so véi Dong Phi.

Kich ban BPKH vé nhiét do trung binh cd nam tai 02 tram Déng Phu va Phudce Long
theo kich ban RCP4.5. Két qua cho murc do bién doi twong dong tai Pong Phii va Phudc
Long, mirc do bién ddi vao nim 2025 tang 0,7 °C, ndm 2030 ting khoang 0,9 °C, ndm 2050
tang 1,4 °C va nam 2100 nhiét do tang 1,9 °C so véi giai doan nén 1986-2005. Theo RCP8.5
mirc d6 bién doi nhiét d6 ting trong tuwong lai theo cac giai doan, mirc do ting cao hon so véi
kich ban RCP4.5, cu thé vao nam 2025 nhiét do trung binh tang 0,9 °C, vao nam 2030 ting
khoang 1 °C, dén nam 2050 tang 1,8 °C va nam 2100 tang 3,6 °C tai Déng Phu va 3,7 °C tai
Phudc Long. Theo kich ban RCP8.5, lugng ndm cd nam c6 xu thé tdng déu ¢ 02 tram. Tai
tram Pong Phu, luong mua ndm nam 2025 ting 9,6%, nam 2030 ting 10%, nim 2050 ting
12,3%, nam 2100 tang manh véi 23,1%. O tram Phudc Long, luvgng mua ndm tang cao hon
so v6i Pong Phii, nim 2025, ting 9,7% (cao hon 0,1% so v&i Pong Phu), nim 2030 ting
9,9% (thap hon 1% so v&i Pong Phi), nim 2050 ting 15,3% (cao hon 3% so véi Dong Phi)
va ndm 2100 ting 26,5% (cao hon 3,4% so v6i Pong Pha). Vé mit phan bb khong gian,
lwong mua nim dang c6 xu huéng ting dan theo hudng tir phia Nam 1én phia Bac ¢ ca kich
ban trung binh RCP4.5 va cao RCPS.5.
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Abstract: This paper assesses the trend of climate change in Binh Phuoc from 1981-2018
and building climate change scenarios for Binh Phuoc province which follow dynamic
detailing method and base on climate change scenarios for Viet Nam in 2016. The result
shows that, in the period from 1981-2018, annual temperature at Dong Phu station tended
to increase by 0.41 °C/decade, at Phuoc Long station, increasing by 0.45 °C/decade.
Regarding rainfall, Dong Phu tended to decrease by 1,2 mm/year and in Phuoc Long by 2,3
mm/year. Results of developing the climate change scenario in Binh Phuoc show that the
average temperature (Ttb) in the future tends to increase by RCP4.5 and RCP8.5 scenarios.
According to RCP4.5 in 2025, Ttb will increase by 0.7 °C, in 2030 increase by 0,9 °C, up to
2050 to 1.4 °C and 2100 to increase by 1.9 °C, according to RCP8.5 temperature increases
0.9 °C in 2025, up 1 °C and 1.8 °C in 2030 and 2050 and the highest increase to 2100 to 3.7
°C. For rainfall: according to RCP4.5 in 2025, 2030 in Dong Phu will increase 8.7% and
9.6%, and up to 9,2-14.5% in 2050, 2100, according to RCP8.5 rainfall in Dong Phu will
increase in 9.6% (in 2025), by 10% and 12,3% (in 2030 and 2050), highest by 23.1% in
2100 and 26,5% (in Phuoc Long).

Keywords: Climate change; Trend; Scenarios.



