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Tém tit: Bai bao nay trinh bay két qua nghién ctru xay dung kich ban bién d6i khi hau cho khu
vuc Thanh phé HO Chi Minh dua trén nén kich ban BDKH cua Viét Nam dugc cong bd nam 2016
b6i Bo Tai Nguyén va M6i Truong. Bén mé hinh khi hau khu vuc d6 phan giai cao bao gdbm
CCAM, cIWRF, PRECIS, RegCM dugc ap dung dé tinh toan chi tiét hoa két qua ciia mé hinh khi
hau toan cau. Két qua cho thiy, nhiét d¢ trung binh nam ¢ Thanh phé Ho Chi Minh trong tuong lai
déu co xu thé ting 1én so véi thoi ky co s& 1986 - 2005, mirc tang phy thudc vao cac kich ban
RCP. Bén cudi thé ky, nhiét do trung binh ndim ¢ Thanh phd HO Chi Minh c¢6 mirc ting khoang
1,7+1,9°C theo kich ban RCP4.5 va 3,2+3,6°C theo kich ban RCP8.5. Trong khi d6, lwong mua
niam & Thanh phé H6 Chi Minh c6 xu thé ting & hau hét cac thoi ky theo ca hai kich ban RCP.
Dén cudi thé ky, luong mua nim ¢ Thanh phd HO Chi Minh ting phd bién tir 15 dén 25% theo
kich ban RCP4.5 va 20-25% theo kich ban RCP8.5. Lugng mua nam ¢ khu vyc ven bién tang
nhiéu hon so v&i khu vic sau trong dét lién.

Tir khéa: Kich ban bién dbi khi hau, Thanh phé H6 Chi Minh.

trong, 14 dau vao cho cac mo hinh danh gia tac
dong, tir do xay dung cac k& hoach tmg pho voi
BDKH. bicu khoan 4.1 va 4.8 cia Cong uodc

1. Mé dau

Theo Ban lién Chinh phu vé bién d6i khi

hau (IPCC), kich ban bién d6i khi hau (BDKH)
la gia dinh c6 co s khoa hoc va tinh tin cay vé
su tién trién trong tuong lai cua cac mdi quan
hé giita phat trién kinh té - xa hoi, phat thai khi
nha kinh (KNK), BDKH va myc nudc bién
dang. Kich ban BDKH la co sé khoa hoc quan
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khung cua Lién Hop qudc vé BDKH
(UNFCCC) quy dinh tat ca cac thanh vién budc
phai danh gia duoc ton hai do BPKH va chuan
bi céc théng bao qudc gia. Trude hét 1a danh gia
tén hai thong qua cac udc lugng vé tac dong
cua BDKH dugc xay dung dya trén cac kich
ban vé khi hau tuong lai. Cho cho téi nay, IPCC
da thyc hién 5 1an xdy dung va cip nhat kich
ban BDKH thong qua céc 1an bao cdo danh gia
bién d6i khi hau: Lan thtr nhit vao nam 1990
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[1], 14n tht hai vao nim 1995 [2], lan thir ba
vao nam 2001 [3], 1an th&r tu vao nim 2007 [4]
va lan gan day nhat 1a bao cao lan thir nim
(AR5) trong ndm 2013 [5]. Cac kich ban
BDKH cua IPCC xay dung dua trén cidc md
hinh dong luc toan cau (GCM) ¢ d6 phan giai
tuong d6i tho (khoang 100 - 600km) nén kho c6
thé st dung truc tiép san pham cua cac md hinh
nay cho khu vuc nhé ma can thuc hién cac bude
chi tiét héa va danh gia trude khi st dung.

O Viét Nam, da c6 nhiéu két qua nghién
clru va cong bd vé kich ban bién d6i khi hau.
Nam 1994, Viét Nam da dua ra kich ban bién
ddi khi hau trong khuén khd bao céo vé bién
d6i khi hau & chau A cta Ngan hang phat trién
chau A. Nam 2003, kich ban bién d6i khi hau
dugc xay dung va cong bd trong cho Thong bao
dau tién cua Viét Nam cho Cong wéc khung cua
Lién Hop Qudc vé bién dbi khi hau nam [6],...
Nam 2009, B6 Tai nguyén va Mobi trudng da
cong bd “Kich ban bién dbi khi héu, nude bién
dang cho Viét Nam” trén co so tong hop céc
thong tin trong va ngoai nudc vé bién ddi khi
hau [7]. Muc d6 chi tiét ctia cac kich ban nim
2009 gidi han cho 7 viung khi hau va dai ven
bién Viét Nam dé kip thoi phuc vu cac BO,
nganh va cdc dia phuong thuc hi¢n Chuong
trinh myc tiéu qubc gia tmg pho véi bién doi
khi hau. Dén nam 2012, B Tai nguyén va Moi
truong di thuc hién cip nhat “Kich ban bién dbi
khi hau, nudc bién dang cho Viét Nam”dua vao
cac phan tich, tinh toan bang cac mo hinh khi
héu, cong cu thdng ké [8]. Gan day nhét, B Tai
nguyén va Moi truong da cap nhat “Kich ban
bién d6i khi hau, nuéc bién dang cho Viét
Nam” trén co s¢ bao céo danh gia lan thir nim
ctia IPCC [9]. Cac kich ban bién dbi khi hau néi
trén di cung cap thong tin vé xu thé, mirc do
bién d6i cua nhiét do, lwong mua trong qua
khir va dy tinh kha ning bién d6i trong tuong
lai. Bén canh d6, mot $6 cuc tri khi hau va hién
tuong khi hau cuc doan cling dugc danh gia.

Dua trén céc kich ban bién dbi khi hau qudc
gia, cac dia phuong ciing thuc hién chi tiét hoa
kich ban bién dbi khi hau cp tinh/thanh phd
dua trén phan tich, bd sung $6 liéu do, dac diém

dia 1y,... nhim muc dich xiy dung ké hoach
mg pho véi bién ddi khi hau cho cac nganh,
linh vyc cua dia phuong.

Bai bao nay trinh bay cac két qua chi tiét
héa kich ban BPKH cho TPHCM dua trén kich
ban BDKH va nuéc bién dang nim 2016 cua
Viét Nam. Tinh chua chic chin cta kich ban
nhiét d9, luong mua ciing dugc phan tich, danh
gia. Két qua nghién ciru 1a co s& quan trong dé
cap nhat ké hoach hanh dong tmg pho véi bién
d6i khi hau cho Thanh phé H6 Chi Minh.

IL. Phuong phap va sb li¢u
1. Phuong phap

Phuong phap chi tiét hoa dong luc duoc st
dung dé xay dung kich ban BDKH d6 phén giai
cao cho TPHCM. Bén mé hinh khi hau khu vyc
dugc ap dung bao gdm: CCAM, RegCM,
PRECIS va cIWRF. M&i mé hinh c6 cac
phuong an tinh toan khac nhau dua trén két qua
tinh toan tir cdc md hinh toan cu cta IPCC,
2013 (hinh 1). P6 phan giai ngang ctia cdc mo
hinh CCAM, RegCM, PRECIS va cIWRF lan
Iuot 1a 10km x 10km, 20km x 20km, 25km x
25km, 30km x 30km. Chi tiét vé cdc mo hinh
dugc md ta trong bao cao vé cap nhat kich
ban bién d6i khi hau va nuéc bién dang nim
2016 [9].

Hinh 1. So dd chi tiét hoa dong luc do phan giai cao.
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Su thay ddi coa nhiét d0 va mua duogc so
sanh voi thoi ky co s6 1986 - 2005, day ciing la
giai doan dugc IPCC dung trong bao cao lan
thr nam (ARS, 2013) [5].

Déi voi nhiét do:

ATfulrure = T*future - T1*986—2005 (D
Déi véi luong mua:

ARpytyre = (B pueure Rigse-z005) , 19 )

R1986 2005

Trong do: ATgue 1a bién ddi cua nhiét d6
trong tuong lai so voi thoi ky co s0 (°C), T fuure
1a nhiét d6 twong lai (°C), T jose.0005 12 nhiét do
trung binh cta thoi ky co s& (°C); ARgyuree 12
bién ddi cua lwong mua trong twong lai so véi
thoi ky co s6 (%), R e 13 luong mua tuwong
lai (mm), R jeg62005 13 lwgng mura trung binh cua
thoi ky co s (mm).

Mo hinh khi hau dong lyc ¢6 uu diém 1a mo
phong tét cac qua trinh vat ly va hoa hoc trong
khi quyen tuy nhién kho phan anh duoc cac
yéu to dia phuong va md hinh déu t6n tai sai sd
hé thong nhét dinh. D& khic phuc diéu nay,
phwong phéap hiéu chinh théng ké dd dwoc ap
dung cho cac bién nhiét d trung binh ngay va
luong mua ngay tai mdi tram dugc thuc hién
nhu sau:

Hiéu chinh lwong mua

Phuong phap hi¢u chinh phan vi (Quantile
Mapping) dugc st dung dé diéu chinh két qua
tinh todn luong mua ngay tur moé hinh dya trén
sO liéu quan tric trong qua khir tai tram khi
tuong thiy van. DSi v6i mdi phan vi cua chudi
két qua tir md hinh, mot ham chuyén riéng biét
duoc xay dung dé loai bo sai s tir mé hinh sao
cho luong mua tinh toan tr mo hinh phu hop
v6i s6 liéu quan trédc tai phan vi nay [10].

Hiéu chinh nhiét do

Phuong phap hi¢u chinh dua trén cac
ngudng phan vi duoc ap dung d6i v6i nhiét do
[11] c6 thé mo ta tom tit nhu sau:

- Xay dyung ham phan bé liy tich déi véi
chudi nhiét d6 quan tric cling nhu nhiét do tinh
toan tr mo hinh cho thoi ky co so cling nhu cac
giai doan trong tuong lai.

Hinh 2. Minh hoa phéan bé Iug tich mua
(mau do: quan trac, mau xanh: mo hinh).

- Tai mdi phan vi, hiéu chinh nhiét do tinh
todn tir mé hinh dya trén nhiét d6 quan tréc ung
v6i phan vi nay. Ham chuyén duoc xac dinh
nhu sau:

Pi=0;+gA+fA; (3)

Trong d6: i = phan vi tht i trong chudi sd
liéu nhiét d6 quan trdc va tinh toan tir mo hinh,
O = nhiét d0 quan trdc, P = nhiét d6 tir mé hinh
sau khi hiéu chinh, A= S, — S, voi Sp va S,
twong Ung la nhiét d§ trung binh chua hiéu
chinh giai doan tuong lai va thoi ky cO S0,
Ay =S —Sei — A, voi S va Sy lan luot 13
nhiét do chua hlf_:u chinh cua mé hinh giai doan
twong lai va thoi ky co so tai ciing mot phan vi
thir i.

f=r @

Trong do: gg,va o, 1a do léch tiéu chuan
ctia chudi sé liéu quan tric va mo hinh thoi ky
co sO tuong ung.

Két qua kich ban bién ddi khi hau dugc tinh
toan tai cac diém tram khi tuong trén dia ban
Thanh phé H6 Chi Minh va mét s6 tinh phu cén
dé 1ap cac ban do phan bb khong gian.

2. 86 liéu

S lidu duoc sir dung bao gdm: (i) Sé lidu
tinh toan tir 4 mo hinh khi hau khu vuc CCAM,
RegCM, PRECIS va cIWRF thoi ky 1986-
2100; (ii) S lidu quan tric vé nhiét do, luong
mua ngay cua tram khi twong Tan Son Hoa,
Mac Dinh Chi, Nha B¢ thoi ky 1980-2010 duogc
su dung dé hiéu chinh két qua cta cac mo hinh.
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Hinh 3. Bién d6i nhiét do trung binh ndm (°C) & TPHCM theo kich ban RCP 4.5 va RCP8.5.
II1. Két qua va théo luin co so; gitra thé ky c6 mirc tang khoang 1,3 +

o ) 1,5°C; dén cudi thé ky tang 1,7 = 1,9°C. Theo
1. Kich ban bién doi khi hdu cho Thanh pho kich ban RCP8.5, vao dau thé ky tang 0.8 ~+
Ho Chi Minh 0,9°C; glu’a thé ky tang phd bién 1,8 + 2, 0°C

e aa s . \ vadén cudi thé ky mirc ting 1én dén 32 -+
chthgetvafodég?gég kyb lznlh 'nh?éhtega tﬁ%hg bti);lﬁ 3.6°C. Khu vue tay bic thinh ph c0 mic tang
o o h 51 kh do hinh 3).

ném & TPHCM tang 0,6 + 0,7°C so véi thoi ky -0 oM 0 voi khu vye dong nam (hinh 3)
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Hinh 4. Bién d6i lugng mwa nam & Thanh phd H6 Chi Minh theo kich ban RCP4.5 va RCPS.5.

Lwong mua: Theo kich ban RCP4.5, lugng
mua nam vao dau thé ky ting khoang 5 + 20%
s0 vai thoi ky co so; giita thé ky ting 10 + 20%;
va dén cudi thé ky tang phd bién 15 + 25%. O
khu vuc phia déng nam, lugng mua ting nhiéu
hon so véi khu vuc phia tiy bic. Theo kich ban
RCPS8.5, mirc ting c6 sy khac biét so voi kich
ban RCP4.5, vao dau thé ky, ting 0 + 10%;
gitra thé ky ting 15 + 20%; dén cudi thé ky ting
20 + 25%, ting nhiéu nhat & phia d6ng nam cua
TPHCM (hinh 4).

2. Mikc do chua chdc chdn trong cdc kich bdn
bien doi khi hdau

Muc d6 chwa chéc chin cua cac kich ban
BPKH duoc xé4c dinh theo két qua tinh toan cua
tat ca cac phuong an tinh.

DPéi v6i nhiét d6, mirc d6 chwa chic chin
dugc danh gia theo phan vi 10 (can dudi) va
phan vi 90 (can trén). Theo kich ban RCP4.5,
khoang bién dbi cua nhiét d6 binh nim cua
TPHCM vao dau thé ky, giita thé ky, va cudi
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thé ky tuong tng 1a 0,4 + 1,2°C; 1,0°C + 2,1°C;
va 1,2°C + 2,7°C. Theo kich ban RCPS.5,
khoang bién ddi twong tmg 12 0,5 + 1,3°C; 1,4 +
2,8°C; va 2,8 +4,7°C (hinh 5, bang 1).

béi véi luong mua nam, muc do chua chéc
chin duogc danh gia theo phéan vi 20 (can dudi) va
phan vi 80 (can trén). Theo kich ban RCP4.5,
khoang bién d6i clia lugng mwa nim ctia TPHCM
vao dau thé ky, giira thé ky va cubi thé ky twong
ung 1a 11,4 + 21,3%; 10,5% + 28,6%; va 6,7% ~+
37,5%. Theo kich ban RCP8.5, khoang
bién d6i twong Gmg 13 10 + 19,3%; 14,6% + 27%
va 13,2 +33,9% (hinh 6, bang 1).

Mo phong gua khu

6_ — RCFPB8.5
RCF4.5

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Hinh 5. Mirc d6 chwa chéc chin cta cac kich ban
vé nhiét d (°C) trung binh nam.
(vung mau xanh, mau do la khoang dao dong cta
thay d6i nhiét d6 tir phan vi 10 dén 90 twong tmg véi

kich ban RCP4.5 va RCP8.5).
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Hinh 6. Mtc 36 chua chic chin cua cac kich ban
vé lugng mua nam.

(vung mau xanh duong, xanh la cay 1a khoang
dao dong cia thay doi lugng mua nam tir phan vi
20 dén va phan vi 80 twong tng véi kich ban
RCP4.5 va RCP8.5).

Bang 1. Bién dbi cuia nhiét d6 nam (°C) va luong
mua ndm (%) so véi thoi ky co so.
(Gia trj trong ngodc don 1a khoang bién ddi quanh
gia tri trung binh véi can dudi 10% va céan trén 90%
vo1 nhiét do; can dudi 20% va céan trén 80% vaéi

lugng mua).
Nhiét do Lwong mwa
Thoi
RCP4.5 RCP8.5 RCP4.5 RCP8.5

2016- 0,7 0,9 16,7 14,7
2035 (04+12) (0,5+13) (11,4+21,3) (10,0+19,3)
2046- 1,5 2,0 18,8 20,7
2065 (1,0:2,1) (1,4+2.8) (10,5:28,6) (14,6+27,0)
2080- 1,9 35 22,7 23,4
2099 (12+2,7) (2,8+47)  (6,7+37,5)  (13,2+33,9)

IV. Két luin

Két qua nghién ctu chi tiét hoa kich ban
BDKH khu vuc TPHCM cho théy:

Nhiét do trung binh ndm 6 TPHCM trong
tuong lai déu c6 xu thé ting 1én so voi thoi ky
co s& 1986 - 2005, muc ting phu thudc vao céac
kich ban RCP. Dén cubi thé ky, nhiét do trung
binh nam ¢& TPHCM c6 muc ting khoang
1,7+1,9°C theo kich ban RCP4.5 va 3,2+3,6°C
theo kich ban RCP8.5.

Luong mua nim &6 TPHCM c6 xu thé ting
& hau hét cac thoi ky theo ca hai kich ban RCP.
Dén cudi thé ky, luong muwa nim & TPHCM
taing phd bién tir 15 dén 25% theo kich ban
RCP4.5 va 20-25% theo kich ban RCP8.5.
Luong mua nim & khu vuc ven bién ting nhiéu
hon so v6i khu vic sau trong dat lién.

Qua phan tich v& tinh chua chédc chin cia
kich ban BDKH, c6 thé thdy két qua du tinh
nhiét d6 va luong muwa cia TPHCM c6 dai bién
d6i kha 16n, dac biét 1a ddi voi lwong mua. Vi
thé, khi sir dung kich ban BDKH dé danh gia
tac dong cia BDKH, cin phan tich cac kha
ning cé thé xay ra trong tuong lai ciia cac bién
khi hiu, tham van thém ¥ kién cua chuyén gia
dé xac dinh céc gia tri phu hop.
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Loi cam on

Nghién ciru nay dugc thyc hién va hoan thanh

nho sy hd trg cta DE tai “Nghién ciru kha ning
dap tmg cia hé théng thoat nuéc trén dia ban
thanh phd Ho Chi Minh trong diéu kién bién doi
khi hau”. Tac gia xin chan thanh cam on.
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Contructing Climate Change Scenarios for Ho Chi Minh City

Mai Van Khiem

Viet Nam Institute of Meteorology Hydrology and Climate Change,
23/62 Nguyen Chi Thanh, Dong Da, Ha Noi

Abstract: This article presents the results of constructing climate change scenarios for Ho Chi
Minh City (HCMC) based on the climate change scenarios of Vietnam published in 2016 by the
Ministry of Natural Resources and Environment. Four high-resolution regional climate models
including CCAM, cIWRF, PRECIS, and RegCM were used to downscale the results of global climate
models. The results show that the annual average temperature in HCMC tends to increase in the future
compared to the baseline period 1986 - 2005, the increase depends on each RCP scenario. By the end
of the century, the annual average temperature in HCMC has an increase of about 1.7+1.9°C under the
RCP4.5 scenario and 3.2+3.6°C under RCP8.5. Meanwhile, annual rainfall in HCMC tends to increase
in most periods under both of RCP scenarios. By the end of the century, annual rainfall in HCMC
increases from 15% to 25% in the RCP4.5 and 20-25% in the RCP8.5 scenarios, respectively. Annual
rainfall in coastal areas increaseslarger than in inland areas.

Keywords: Climate change scenarios, Ho Chi Minh City.



