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XAY DUNG KICH BAN BIEN POI LUQONG MUA TAI
KHU VUC TINH TAY NINH TRONG BOI CANH BIEN
PpOI KHI HAU

Lé Ngoc Tudn'", Nguyén Vin Tin2,
Tran Tuin Hoang?, Pham Thanh Long?, Nguyén Ky Phung?

Tém tat: Bang phan mém SimCLIM, nghién ciru da xdy dung cdc kich ban bién doi liwong muwa
tai tinh Tay Ninh dén nam 2100. Theo thoi gian ciing nhi theo cdc kich ban RCPs (RCP2.6 -
RCP8.5), lwvong mwa nam co xu huong gia tang: 18-20% RCP4.5 va 22-26% RCPS.5 vao nam 2100
so voi giai doan 1986-2005. S6 lidu twong ung voi lwong mwa mua muwa la 16-20% va 21-26%. Theo
khéng gian, lrong muwa (theo ndm va theo miia) phdn bé giam dan tir Tdy sang Pong. Poi véi kich
ban RCP4.5, lwong mwa mua mua nam 2050 dao dong tir 1200-1900 mm, cao nhat o0 Huyén Chau
Thanh, Tan Bién (1800-1900mm), sau la Tp. Tdy Ninh, Go Dau, Trang Bang (1500-1600mm) va thip
nhdt tai Duong Minh Chdu (1200-1300mm). Két qua nghién cuu la co so quan trong phuc vu danh
gid tdc dong, danh gid tinh dé bi ton thwong do s thay doi lwong mira néi riéng va BPKH néi chung

tai dia phuong.

Tir khéa: Bién doi lwong muwa, lwong mwa nam, lwong mwa mua mua, kich ban BDKH.

Ban Bién tap nhan bai: 12/10/2019 Ngay phan bién xong: 26/11/2019 Ngay dang bai: 25/01/2020

1. Pit van dé

Bién d6i khi hau (BDKH) biéu hién boi su
néng 1én toan cau, muc nudc bién dang (NBD)
va gia tang cac hién tugng khi tuong thuy van
cuc doan [1], da va dang tac dong truc tiép dén
doi séng kinh té - x4 hoi (KTXH) va mdi truong
toan cau. Nghién ctru vé BPKH theo d6 rat duoc
quan tim va c6 thé chia thanh ba nhom 16n: (N1)
Ban chét, nguyén nhan, co ché vat Iy cua su
BDKH; (N2) Banh gia tac dong cia BDKH, tinh
DBTT do BPKH va giai phap thich trng; (N3)
Giai phap, chién luge va ké hoach hanh dong
nham giam thiéu BDKH [2]. V& logic, nghién
ctiru BPKH cén duge thuc hién tuan tu, trong do
nhom (N1) can tién hanh dau tién v6i hai nhom
chinh: (i) Xac dinh cac bang chimg, nguyén nhan
gay BDKH trong qua khur va hi¢n tai; (ii) Panh
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gia BDKH trong tuong lai bao gdm viéc xay
dung cac kich ban BDKH.

Kich ban BDKH la gia dinh c6 co s¢ khoa
hoc va tinh tin cdy vé su tién trién trong twong lai
ctia cac mdi quan hé gitta KTXH, GDP, phat thai
KNK, BDKH va muc NBD [1]. Bén nay, Uy
ban Lién chinh phu vé BDKH (IPCC) d3 thyuc
hién 5 1an xay dung va cap nhat kich ban BbKH
thong qua cac lan bao cdo danh gia BDKH.
Trong d6, su thay d6i co ban ctia IPCC-ARS lién
quan dén cac kich ban phat thai KNK: RCPs
(Representative Concentration Pathways) dugc
sir dung dé du doan khi hau trai dat dén nam
2100, gobm RCP2.6, RCP4.5, RCP6.0 va RCP8.5
tuong tmg v6i ndng dd6 KNK quy doi thanh khi
CO: 1a 490 ppm, 650 ppm, 850 ppm va 1370
ppm [1].

Céc phuong phap ap dung trong xdy dung
kich ban BDKH bao gém 2 phuong phap chinh:
(i) Phuwong phap thong ké; (ii) Phuong phap mo
hinh dong luc. Phuong phap thong ké da phat
trién twong d6i sém, nhu du bio mua gié mua
(Monsoon rainfall) vao cudi thé ky 19, hay bién
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dong cac hinh thé khi ap trong ving nhiét déi [3-
4]. Bén nay, nhiéu mé hinh thyuc nghiém dy bao
mua v6i cac phuong phap khac nhau da duogc
nghién ctru va phat trién [5-9]. Thong ké 13 cong
cu ung dung kha phd bién, c6 thé chia thanh 3
nhom [10]: Théng ké truyén théng; Ha thap quy
mo thdng ké (Chi tiét hoa thong ké) (Statistical
Downscaling - SD); Thong ké trén san pham mo
hinh (Model Output Statistics - MOS). Cac mo
hinh khi hau toan cau (GCM - Global Climate
Model) va khu vuc (RCM - Regional Climate
Model) phat trién tir cudi nhitng nim 1980.
GCM 12 mot mé hinh toan hoc vé tudn hoan téng
quat ctia bau khi quyén trai dat hoic dai duong
dua trén cac cong thirc toan mo ta cac qua trinh
vat Iy - 1a co s& cho nhitng chuong trinh may tinh
phirc tap thuong dugce sir dung dé mo phong bau
khi quyén va cac dai duong trén trai dat [11-13].
Ung dung quan trong nhit cua cac GCM néi
chung 13 dy tinh khi hau twong lai (thé ky 21)
duya trén cac kich ban phat thai khi nha kinh la co
s& dé xay dung cac kich ban BDKH [14].

Tinh Tay Ninh thudc mién Dong Nam B9,
nam trong ving kinh té trong diém phia Nam, 1a
mot trong nhitng dia phuong c6 téc do ting
truong kinh té cao, phat trién cong nghiép ning
dong cua ca nudc. Kich ban BDKH tinh Tay
Ninh [15] dugc xay dung trén co sé kich ban
BDKH va NBD cho Viét Nam (2009) [16] nhin

chung hd trg tich cyc cho cong tac ung phod
BDKH trén dia ban. Tuy nhién, voi nhitng thay
d6i trong thoi gian gan day, can thiét cap nhat s6
liéu khi twong thuy van (KTTV) tai dia phuong
cling nhu k¥ thuat mé phong kich ban BDKH.
Biang phuong phap chi tiét hoa théng ké thong
qua phan mém SimCLIM, nghién ctru nham muc
tiéu xay dung kich ban bién ddi luong mua
(ndm, mua) khu vuc tinh Tay Ninh (theo cac
RCPs) dén nam 2100, thoi ky so sanh 1986-2005
va chudi s6 liéu KTTV cap nhat dén nam 2017,
tao co s& quan trong dé danh gia tac dong, danh
gia tinh DBTT do BPKH, tir d6 dé xuét cac giai
phap tmg pho6 twong thich. SimCLIM 4 hé thong
phin mém dugc phat trién boi Vién Qudc té vé
BPKH toan cau, thudoc Pai hoc Waikato -
Newzealand, tich hop cac két qua dau ra cta 40
GCMs mod phong cac yéu té khi tuong va 24
GCMs mo phong su thay ddi cua NBD, duoc
mg dung thanh cong tai khu vyc mién Trung
[17] va mién Nam Viét Nam [18-20]. Do han ché
ctiia phan mém SimCLIM, kich ban luong mua
cuc tri gdm lwong mua 01 ngay 16n nhat trung
binh, lugng mua 05 ngay 16n nhit trung binh
khong thudc pham vi ctiia nghién ctru nay.

2. Phuong phap nghién ciru

So d6 phuong phap xdy dung kich ban
BDPKH dugc trinh bay ¢ hinh 1.

86 liu Nguoi dimg
SIMCLIM
[
Kich ban phat Luya chon cac éil.;lal igondﬁ?;
thai khi nha kinh bién khi hau glan xay dung
kich ban
Lua chon mé hinh Cac két qua xay dung
khi hdu GCMs kich ban BDKH
Dang text Dang biéu

Hinh 1. So @6 phwong phap xdy dung kich ban BDKH
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Trong nghién ctru nay, phan mén SimClim
phién ban DATAARSREGIONAL - Down-
scaled spatial area for SImCLIM 2013 ARS for
South Vietnam dugc st dung. Tir két qua ctia cac
mo hinh GCMs tich hop san trong phan mém,
thuc hién chi tiét hoa (Statistical Downscaling)
dén khu vuc tinh Tay Ninh v6i d6 phan giai 1km.

Dt li¢u lugng mua ngay tai cac tram quan trac
Ka Tum, Nui Ba, Bén Soi, Tay Ninh, Go Dau Ha,
Cén DPing giai doan 1986-2017, Dong Ban, i
95 giai doan 1989-2017 va hd Dau Tiéng giai
doan 1993-2017 dugc thu thap (tr Bai Khi tuong
Thuy vin khu vuc Nam B6) nham mé ta diéu
kién cu thé cua dia phuong, déng thoi so sanh,

-y

Trong d6 Ry, R, 1a tong lwong mua tram cho
mot giai doan hodc trung binh tong luong mua
tram cho mot giai doan trong khu vuc mé phong
va quan trac. RE mang gia tri 4m chi ra két qua
tinh toan thap hon gia tri quan tric va nguoc lai.
Bén canh d6, mo6 hinh c6 Kkét qua hoan hao khi
MARE = 0. MARE cang 16n, d6 chinh xac cua
mo hinh cang kém.

Vi 40 GCMs tich hop trong SIMCLIM, 11
md hinh dién hinh phu hop véi Viét Nam duoc
lya chon dé tinh toan: ACCESSI1-3 (Uc),
CCSM4 (M¥), CMCC-CMS (Y), CNRM-CM5
(Phap), CSIRO-Mk3-6-0 (Uc), GFDL-CM3

(Rﬁ—Roi)*IOO
R
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danh gia mic do tin cdy cta két qua mo phong.

Muc chénh 1éch lugng mua dugc tinh nhu
sau: P, =P, (1+ AP, /100) v6i Py la lugng mua
thue té; P 1a lugng mua dy bao trong twong lai;
AP, 12 bién d6i ctia lwong mua trong twong lai so
v6i thoi ky co sd (1986-2005).

Céc chi s6 dung dé danh gia két qua mo
phong lwong mua gém: sai sé twong déi RE
(biéu thi xu thé gia tri du bao vuot qua hay thap
hon gia tri thuc do) va sai $6 tuyét dbi trung binh
MARE (biéu thi d6 16n trung binh cta sai sb
nhung khong thé hién hudng léch cta gia tri dy
béo so voi gia tri quan tric) gitta két qua mo
phong va thuc do.

v [(R;=R,;)*100]|
R

' (1)
(M¥), HADCM3 (UK), HadGEM2-AO (UK),
MPI-ESM-LR (btrc), MRI-CGCM3 (Nhat) va
NorESM1-M (Na Uy). Cac md hinh nay thugc
cac trung tdm nghién ctru khi hau 16n trén thé
gi6i dugc Bo Tai nguyén va Moi truong sir dung
lam dau vao cho cac RCMs khi xay dung kich
ban BDKH cho Viét Nam nim 2016. Sai s6 giita
két qua tinh toan theo phuong phép chi tiét hoa
thdng ké t6 hop trung vi ctia 11 mé hinh khi hau
cho giai doan 1986-2005 vdi s6 liéu lugng mua
thuc do tai khu vyc tinh Tay Ninh dugc trinh bay
0 Bang 1.

Bdng 1. Sai s6 twong doi (RE) va tuyét doi (MARE) ctia lwong mua (%) giita két qua mé phong va
thyee do tai khu vuee tinh Tay Ninh giai dogn 1986-2005

- RE (%) MARE (%)
ram Mua kho Miua mua Nam Mua kho Mua muwa Nam
Céan Ding 31.8 -13.5 -5.9 59.1 17.0 14.0
Go Dau Ha 61.0 2.1 6.9 65.1 17.9 14.3
Dau Tiéng 38.7 1.9 8.9 57.8 12.4 183
Tay Ninh 332 -14.7 -6.5 59.6 23.0 18.7
Trung binh 41.2 -7.1 0.9 60.4 17.6 16.3

C6 thé thay sai s6 trong d6i RE khong dang
ké giita két qua mo phong lugng mua nim trung
binh toan tinh so véi sd liéu thuc do (REtinn =
0,9%). Trong do, két qua mo phong cao hon thyuc
do tai tram Go Dau Ha (6,9%) va Dau Tiéng

(8,9%). Xu thé nguoc lai ghi nhan tai tram Can
Ping (-5,9%) va Tay Ninh (-6,5%). Dbi véi
lugng mua mua mua, két qua mé phong thap
hon thuc do (RE«mn = -7,1%, dao dong tir 2%-
15% giita cac tram quan tric), trai nguoc véi
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lwong mwa mua kho (REun = 41,2% - sai s6 kha
cao, dao dong tir 32%-61% gitra cac tram quan
tréc). Nhitng nhan dinh twong tu dugc rut ra khi
xem xét sai sO tuyét d6i MARE: lugng mua nim
v6i MARE i = 16,3% (dao dong tir 14 - 18,7%),
luong mua mua mua véi MARE i = 17,6% (dao
dong tr 12 - 23%) va lugng mua mua kho véi
MARE: i = 60,4%, sai sd cao (dao dong tur 59 -
65%).

Trong nghién ctru nay, phuwong phap chi tiét
hoa thong ké t6 hop trung vi ciia 11 mé hinh khi
hau co thé duoc st dung dé mé phong kich ban
bién ddi lugng mua ndm va lugng mwa muiia mua
khu vuc tinh Tay Ninh véi sai sb chap nhan
duoc.

3. Két qua va thao luin

3.1. Kich ban bién déi lwong mwa nim

Kich ban bién ddi lugng mua tai Tay Ninh
dén nam 2100 duoc trinh bay ¢ Bang 2.

Hinh 2 cho thay thdy lugng mwa nim & Tay
Ninh c6 xu thé ting theo thoi gian (2020-2100)
v6i mire tang cung chiéu véi sy thay doi cac kich
ban KNK (RCP2.6 - RCP8.5). Cu thé nhu sau:

- V& gié tri: Dén giita XXI, mirc ting luong

mua ndm dao dong 5,8 - 21,1% (RCP2.6 -
RCP8.5). S6 liéu twong tmg vao cudi XXI1a 7,3
- 24,7%.

- Xu thé bién ddi giita cac mdc thoi gian: co
2 xu hudng (i) muc ting luong mua dang ké
nhitng nim gan giita thé ky (khoang 7,9%
RCP4.5 - 12,6% RCP8.5) va tiép tuc ting giai
doan nira cudi thé ky XXI (1,5% RCP2.6 - 2,2%
RCPS8.5), (ii) riéng kich ban RCP2.6 c6 muc tang
twong d6i trong dong.

- Chénh I&ch gitra cac kich ban RCP: ¢6 2 xu
huéng (i) chénh léch khong dang ké giita cac KB
& giai doan nira dau XXI (5,6% - 8,5% nam 2020
va 5,6% - 10,9% nam 2030), (ii) chénh 1éch kha
1d nét tir ndm 2050 dén cudi XXI (5,8 - 21,1%
nam 2050 va 7,3 - 23,63% nam 2100). Kich ban
RCP 4.5 va RCP6.5 déu thé hién mirc ting trung
binh KNK (lan luot 1a trung binh thap va trung
binh cao), nén sai khac két qua giira 2 kich ban
nay luén luén nho & tat ca cac giai doan mo
phong. Xu thé twong tu ciing duoc ghi nhan
trong céc kich ban bién doi lugng mua mua mua
tai tinh Tay Ninh dén nam 2100.

Bang 2. Murc do bién doi lwong muwa (%) so voi giai doan 1986 - 2005 tai tinh Tay Ninh

Giai doan Lwong mua RCP2.6 RCP4.5 RCP6.0 RCP8.5
2020 Mua mua 4 6,3 6,7 9
Nam 5,6 7,7 8,0 8,5
2030 Mua mua 4 7,2 8,3 9,7
Nim 5,6 9 9,3 10,9
2050 Mua mua 4,5 9,3 12 15,9
Nam 5,8 15,6 16,0 21,1
2100 Mua mua 7 12,5 19 233
Nam 7,3 18,7 21,0 24,7

C6 thé giai thich hinh thai bién ddi luong mua
theo thoi gian va theo cac kich ban RCP bang sy
bién d6i ndng d6 KNK trong khi quyén, theo d6
la cudng buc buc xa & cac giai doan khac nhau
dén nam 2100. Hinh 3 cho thiy su chuyén bién
mirc d6 bit dau rd nét ké tir thap nién 40 cua thé

TAP CHI KHI TUQNG THUY VAN

ki XXI. Trong d6, cudng biic biic xa c¢6 xu thé
tang lién tuc & kich ban RCP8.5 (1.350 ppm
CO:x-eq); tang dan va on dinh ddi voi kich ban
RCP6.0 (850 ppm CO2-eq) va RCP4.5 (650 ppm
CO:x-eq); ting dén cuc dai va giam dan ¢ kich
ban RCP2.6 (450 ppm CO2-eq).

S thang 01 - 2020



BAI BAO KHOA HQC

% 25 733

20 A

2020 2030 2050 2100 NAM
—+—RCP2.6 —B—RCP4.5 RCP6.0 —#—RCPS.5

Hinh 2. Mirc d bién doi lwong muwra ndam tai tinh Tdy Ninh so véi giai doan 1986-2005
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Hinh 3. Cac kich ban khi nha kinh su dung trong AR5 [21]

Bang 2 ciing cho thay luong mua mua mua Bang 3 mo ta phan b murc do bién ddi lugng
tai tinh Tay Ninh gia ting theo thdi gian (2020 -  mua tai tinh Tay Ninh dén nam 2100. Két qua
2100) va theo cac kich ban KNK (RCP2.6 - mb phong dugc biéu didn ¢ hinh 4-5 ddi véi
RCP8.5): muc ting dén cudi thé ki XXI dao luwgng mwa niam va hinh 6-7 d6i v6i luong mua
dong 7% - 23,3% (RCP2.6 - RCP8.5) thap hon  mua mua.
muc do gia tang luong mua nam (7,3% - 24,7%).

Bdng 3. Phdn bé mike d¢ bién doi hrong muea tai tinh Tay Ninh so véi giai doan 1986-2005

(a) LUONG MUA NAM
Kichbin  Nim  Mircting  Xu thé phin bé Mikc ting cao nhit Mikc ting thép nhat
2030 8-9,5%  Giam dan hudng Chau Thanh T4n Chau
2050 12 - 15% TN - DB Chéu Thanh, Bén Cau Tan Chéau

RCP4.5

2100 18-20 ~ Olamdanhuéng . bl Chau Thanh DM Chau, Trang Bang,

TB - DN Go Déu, Bén Cau
Giam dan huéng  Chéau Thanh, Bén Cau A
_ 0 ] )
2030 9-12% TN - BB Tring Bang Tan Chau
RCPS.5 2050  17-229  Oidmdanhuéng Tan Chau, Tan Bién Chau Thanh
Bac - Nam
Giam dan huéng  Lyin Go Dau, Bén Cau, Trang
- 0 ] ]
2100 22 -26% TB - DN Tan Bién Bang
(b) LUONG MUA MUA MUA
Kich bdn Nam Miurc ting Xu thé phin bo Mic ting cao nhit Murc ting thép nhét
2050 9-10% Giam tu Tay -Dong Chau Thanh Trang Bang
RCPLS 5100 16-20% . .o Tén Bién, Chau Thanh 0 DA Bén Cau, Trang
Giam dan tr TB - Bang
RCP S5 2050 13 - 16% PN Tan Bién, Chau Thanh Trang Bang
) 2100 21-26% Téan Bién, Tan Chau Trang Bang
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Kich ban RCP4.5 Kich ban RCP8.5

Mite 46 bién dbi laomg mua (%)
nim 2030 theo kich bin RCPE.5
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Hinh 4. Mirc do bién doi lwong mwa nam tai tinh Tdy Ninh so voi giai doan 1986-2005
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Hinh 5. Phén bé lwong mwa nam tai tinh Tay Ninh theo kich ban RCP4.5
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(a) Néim 2050 - RCPS.5

(b) Niam 2100 - RCPS.5

Hinh 7. Mirc do bién doi lwong mwa mua mua tinh Tay Ninh theo kich ban RCP8.5

4. Két luin

Bang phan mém SimCLIM, nghién ciru di
xay dung cac kich ban bién db6i luong mua tai
tinh Tay Ninh dén nam 2100. Theo thoi gian
cling nhu theo céac kich ban RCPs (RCP2.6 -
RCP8.5), luong mua nim o Tay Ninh gia ting
18 -20% RCP4.5 va 22 - 26% RCP8.5 vao nam
2100 so v&i giai doan 1986-2005. S6 liéu tuong
ung voi lugng mua mua mua la 16 - 20% va 21
- 26%. Theo khong gian, lugng mua (theo nam
va theo muia) & TAy Ninh phan b6 giam dan theo

hudng Tay - Pong. O kich ban RCP4.5, lugng
mua mua mua nam 2050 dao dong tir 1200-1900
mm, cao nhat & huyén Chau Thanh, Tan Bién
(khoang 1800-1900mm), tiép sau la Tp. Tay
Ninh, Go Déu, Trang Bang (tir 1500-1600mm),
thap nhét tai huyén Dwong Minh Chau (tir 1200-
1300mm). Két qua nghién ctru 1a co s& quan
trong cho cong tac danh gia tac dong, tinh dé bi
ton thuong do su thay d6i lwong mua noi riéng
va BDKH no6i chung tai dia phuong.

Léi cam on: Nghién ciru nay trong khuén khé dé tai NCUD va PTCN cdp tinh do S6 KH&CN
tinh Tdy Ninh la co quan chu quan va viéen KTTV Hai van va Moi truong la co quan chu tri.
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PRECIPITATION SCENARIOS IN TAYNINH PROVINCE IN THE
CONTEXT OF CLIMATE CHANGE
Le Ngoc Tuan!’, Nguyen Van Tin?, Tran Tuan Hoang?,
Pham Thanh Long?, Nguyen Ky Phung?
"University of Science - Vietnam National University Hochiminh City
2Sub-Institute of HydroMeteorology and Climate change
’Department of Science and Technology - Hochiminh City

Abstract: By data collecting and processing method and SimCLIM software, this work aimed at
developing precipitation scenarios in Tay Ninh province corresponding to RCP2.6, RCP4.5, RCP6.0,
and RCP8.5 scenarios. Results showed the annual precipitation would increase over the time and
RCPs: 18 - 20% for RCP4.5 and 22 - 26% for RCP8.5 in 2100 compared to those in the period of
1986-2005. By space, annual and seasonal precipitations in Tay Ninh province would decrease from
the West to the East. For RCP4.5, precipitation of rainy season would be 1200-1900 mm in 2050,
the highest would distribute in Chau Thanh and Tan Bien districts (1800-1900 mm), followed by
Tay Ninh city, Go Dau and Trang Bang districts (1500-1600mm), and the lowest would be at Duong
Minh Chau district (1200-1300mm). These results are an important basis for assessing impacts and
vulnerability due to precipitation variations in particular and climate change in general in Tay Ninh
province.

Keywords: Climate change scenario, annual precipitation, seasonal precipitation.
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