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Xay dung kich ban muc nudc bién dang trong
bo1 canh bién do1 khi hau cho khu vuc thanh
pho Ho Chi Minh

Lé Ngoc Tuan'", Ng6 Nam Thinh?, Nguyén Ky Phung’

Tém tit—Nghién ctru nhim muc tidu xiy dung
Kkich ban nuéc bién ding tai khu vuc thanh phé Hb
Chi Minh dén nim 2100 twong ng véi cac kich ban
RCP2.6, RCP4.5, RCP6.0 va RCP8.5 theo tiép cin
trong bao cio AR5 ciia Uy Ban Lién Chinh phi vé
Bién d6i Khi hau théng qua phin mém SimCLIM,
va s litu muc nwée thue do tai dia phwong (cap
nhat dén niam 2015). Két qua cho thiy, muc nuwéc
bién tai khu vic ven bién Tp. HCM ting din qua
cc ndm ciing nhw cic kich ban vé sy gia ting ndng
d9 khi nha kinh trong khi quyén. Trong giai doan
2025-2030, NBD ting hiu nhu giéng nhau giira cic
kich ban RCP, muc NBD dén 2030 khoiang 12 cm so
v6i giai doan 1986-2005 trong tit ca cac kich bén.
Pén niam 2050, muc NBD trung binh theo kich béin
RCP2.6, RCP4.5, RCP6.0 va RCP8.5 lan luwgt 1a 21
cm, 21 em, 22 cm va 25 cm. Ciac sb ligu twong tng
vao nim 2100 1a 43 cm, 52 cm, 54 cm va 72 em. Két
qui nghién ciru cung cip co sé quan trong cho cac
tinh toan, danh gi4 tac dong va tinh dé bi tén thwong
do bién ddi khi hau (BPKH) va NBD dén qua trinh
phat trién kinh té xa héi tai Tp. HCM.

Tir khéa—nuéc bién dang, bién ddi khi hiu, RCP,
khi nha kinh

1. GIOI THIEU
Bién ddi khi hau (BPKH) biéu hién baoi sy
néng 1én toan cau, muc nudc bién dang
(NBD) va gia tang cac hién tugng khi tuong thuy
vin cyc doan [1], da va dang tac dong truc tiép dén
doi song kinh té - xd hoi (KTXH) va moi truong
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toan cau, 1a mdi lo ngai cua cac quéc gia trén thé
gidi, trong d6 c6 Viét Nam. Theo d6, nhidu nd lyc
nghién ciru vé BPKH duoc thyc hién tir quy md
dia phuong, qudc gia, khu vuc ciing nhu toan cau.

Viéc nghién ciru BPKH c6 thé duogc chia thanh
ba nhom 16n: (N1) Béan chit, nguyén nhan, co ché
vat ly cua sy BDKH; (N2) Banh gia tac dong cua
BDKH, tinh dé bi tén thuong (DBTT) do BDKH
va giai phap thich tng; (N3) Giai phap, chién lugc
va ké hoach hanh dong nham giam thiéu BDKH
[2]. Vé logic, nghién ctru BPKH can duoc thuc
hién tuan ty, trong d6 nhom (N1) can tién hanh
dau tién v6i hai nhom chinh: (i) Nghién ctru xac
dinh cac bang ching, nguyén nhan giy BPKH
trong qua khuo va hién tai; (i) Panh gia BDKH
trong twong lai bao gdm viéc xdy dung cac kich
ban phat thai khi nha kinh (KNK), du tinh khi hau
tuong lai bang cac mo hinh khi hdu va xdy dung
cac kich ban BDKH.

Uy ban Lién chinh phii vé BDKH (IPCC) khong
ngimg nghién ciru, cip nhat cac thong tin va hiéu
biét m&i nhit nhim hoan thién cac kich ban
BDKH va NBD toan cau. Kich ban BDKH 1a gia
dinh ¢6 co s& khoa hoc va tinh tin cay vé su tién
trién trong twong lai cia cac mbi quan hé giira
KTXH, GDP, phat thai KNK, BBPKH va muc
NBD [1]. Pén nay, IPCC di thyc hién 5 lan xay
dung va cap nhat kich ban BDKH thong qua cac
lan bao cdo danh gia BDKH (1990, 1995, 2001,
2007, 2013). Trong d6, su thay doi co ban cua
IPCC-ARS5 1a sy thay doi ciia cac kich ban phat
thai KNK: dé dién ta cac kich ban phat trién
KTXH toan ciu, thuit ngir “Puong ndng do khi
nha kinh dai dién” (Representative Concentration
Pathways - RCPs) duoc st dung. Theo do, cac
RCPs dugc mo ta dé du doan khi hau trai dit trong
tuong lai dén nim 2100 bao gdm RCP2.6, RCP4.5,
RCP6.0 va RCP8.5 tuong tmg véi nong do KNK
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quy d6i thanh khi CO; 1a 490 ppm, 650 ppm, 850
va 1370 ppm [1]. Nhu vay, viéc xay dung va cap
nhat cac kich ban BDKH theo cach tiép can madi
v6i kién thirc va k¥ thuat hién dai 1a rat can thiét ca
vé mat khoa hoc 1an thuc tién.

Muc NBD 1a mét trong nhitng van d¢ trong tim
clia cac danh gia vé BDKH trong vai thap ki gin
day dua trén cac co so ly thuyét va thyc nghiém
khac nhau: Titus va Narayanan [3] sir dung cac két
qua dy tinh myc NBD toan cau trong Béo céo
FAR [4], Rahmstorf [5] sir dung phuong phap ban
thuc nghiém Potter va Savonis [6] st dung
Chuong trinh cai tién du bao muc NBD (SLRRP -
Sea Level Rise Rectification Program) dé du bao
theo cac kich ban tham khao tir Bdo cao TAR [7].
Mot phuong phap khac duge str dung trong xay
dung kich ban NBD cho khu vuc 1a phuong phap
thong ké. Cayan va cong su [8] lwa chon 6 md hinh
khi hau (CNRM CM3, GFDL CM2.1, MIROC3.2,
MPI ECHAMS, NCAR CCSM3, NCAR PCM1)
va 12 kich ban phat thai KNK dugc st dung trong
bao cio AR4 [9] két hop ap dung phuong phap chi
tiét hoa thong ké dé xay dung kich ban BDKH va
NBD trong twong lai tai California. Cac wu diém
clia phuong phép chi tiét hoa thong ké nhu khong
t6n kém tai nguyén may tinh, dé dang 4p dung, du
co s& khoa hoc, c6 thé ing dung ciing mot phuong
phap cho nhiéu khu vic khac nhau, cac kich ban
twong lai dugc xdy dung dua trén cac gia tri quan
trac trong qua khir [1, 10].

Tai Viét Nam, viéc xay dyng kich ban NBD trai
qua nhiéu budc phat trién voi 03 phién ban chinh
thirc cip qudc gia [1, 11, 12]. Phuong phép tinh
toan kich ban NBD cho Viét Nam nam 2016 duogc
xay dung theo phuong phap cta IPCC trong bao
cao ARS, cac nghién ctu cua Church [13] va
Slagen [14], cac kich ban NBD cuia cac qudc gia
nhu Uc, Ha Lan, Singapore. Thanh phé H Chi
Minh (Tp. HCM) hién 1a thanh phé 16n thr hai sau
thu ¢6 Ha Noi. Vi vai tro d6 thi ddc biét, di dau
trong su nghiép cong nghi€p hoda, hién dai hoa,
dong gop ngay cang lén dbi véi khu vuc va ca
nude. Thanh phd HO Chi Minh (Tp. HCM) d tién
hanh xdy dung kich ban BDKH va NBD [15] trén
co sé kich ban BBKH va NBD cho Viét Nam
2009 [11] v&i giai doan nén 1980-1999 va co s&
dir liéu khi twong thuy vin (KTTV) cip nhat dén
nam 2009. Céac két qua tinh toan nhin chung da hd
tro tich cuc cho cong tac hoach dinh chinh sach
ung phé6 BDKH cua cac nganh/linh vuc trén dia
ban thanh phd. Tuy nhién, trong hoan canh méi,
can thiét cap nhat s lieu KTTV noi riéng va ky

thudt mo6 phong kich ban BDKH noi chung tai dia
phuong, tao co so quan trong dé danh gia tac dong,
tinh DBTT, dé xuét cac giai phap ung pho tuong
thich cling nhu nghién ctru long ghép yéu tb
BDKH vao cac quy hoach phét trién. Thong qua
phuong phap chi tiét hoa thong ké bang phin mém
SimCLIM - 1a hé théng phin mém dugc phat trién
béi Vién Quéc té vé BDKH toan cau, thudc Dai
hoc Waikato (Newzealand), tich hop cac két qua
dau ra cia 40 GCMs md phong cac yéu t6 khi
twongva 24 md hinh moé phong sy thay ddi cua
NBD, nghién ctru nham muc tiéu xay dung kich
ban NBD tai Tp. HCM (theo cac RCPs) dén nam
2100 voi thoi ky so sanh 1986-2005 va chudi sd
liéu KTTV cép nhat dén nam 2015.

2. PHUONG PHAP NGHIEN CUU

Phwong phap thu thép ti liéu, s6 liéu

Khu vuc ven bién Tp. HCM khong c6 tram quan
tric muc nudc, vi thé, sd lidu tai tram hai vin
Viing Tau dugc thu thap (38 nam, 1978-2015) va
st dung trong tinh todn nay. Tram hai van Vung
Tau l1a tram quan tric muc nudc tw dong cia quoc
gia, c6 do tin cay cao va la tram gan khu vuc ven
bién Tp. HCM, c6 thé dai dién tot cho muc nudc
ving ven bién Tp.HCM. Cac sb liéu KTTV dugc
thu thap tr Bai KTTV khu vuc Nam Bg, S& Nong
nghiép va Phat trién nong thon Tp. HCM, S¢ Tai
nguyén va Méi truong Tp. HCM —dam béao d¢ tin
cay dé sir dung tinh toan.
Phwong phap xdy dung kich ban bién ddi khi
hiu

So d6 phuong phap xdy dung kich ban BDKH
dugc trinh bay ¢ Hinh 1. Nhu da dé cép, tir két qua
cua cac mo hinh GCMs, SimCLIM duoc st dung
dé théng ké xudng khu vuc nghién ctu véi do
phén giai 1 km.
Cdc thanh phan déng gép vao mure NBD

Phuong phap xay dung kich ban NBD trong md
hinh SimCLIM ciing dugc xay dung theo phuong
phap trong bao cio AR5 [16]. Muc NBD tong
cOng tai mdt khu vyc duge xac dinh la téng cla
céc thanh phan dong gop vao myuc NBD, bao gom:
(1) Gian nd nhiét va dong luc; (ii) Tan bang cua
céc song bing, nii bang trén luc dia; (iii) Can bang
khdi lugng bé mit bang ¢ Greenland; (iv) Can
bang khdi lwong bé mit bing & Nam Cuc; (V)
Pong luc bang & Greenland; (vi) Pong luc bang &
Nam Cuyc; (vii) Thay d6i lugng trir nuéc trén luc
dia; va (viii) Piéu chinh dang tinh bing.
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Lya chon moé hinh mé phong kich ban NBD cho
khu viee ven bién Tp. HCM

Dé lya chon mo hinh phu hop cho khu vuc Tp.
HCM, nghién ctru st dung cac md hinh trong
SIMCLIM dé mé phong cho giai doan 1995-2015.
Két qua duoc so sanh véi sb lidu thuc do tai tram
Viing Tau. M6 hinh cho sai sb nho nhat s& dugc
lva chon. Sai sb dugc tinh theo cong
thae:SS = 1/n Y T|AHtd — AHtt|; trong
do:AHtdla mic diang myc nuée thuc do so véi
thoi ky nén 1986-2005; AHttla muc ding muc
nude tinh toan so véi thoi ky nén 1986—2005.

Bang 1. Sai s giita s6 liéu quan tric va két qua mo phong bang cac mo hinh trong SIMCLIM

STT Mo hinh Sai s (cm) STT Mo hinh Sai s6 (cm)
1 BCC-CSMI-1 2,5 14 INMCM4 2,4
2 BCC-CSMI-1-m 24 15 MIROC4H 2,4
3 CanESM2 24 16 MIROCS5 2,4
4 CCSM4 24 17 MIROC-ESM 32
5 CMCC-CM 24 18 MIROC-ESM-CHEM 32
6 CMCC-CMS 3.4 19 MPI-ESM-LR 2.4
7 CNRM-CM5 3,0 20 MPI-ESM-MR 24
8 CSIRO-MK3-6-0 24 21 MRI-CGCM3 24
9 GFDL-CM3 2,5 22 NorESM1-M 2,4
10 | GFDL-ESM2G 24 23 NorESM1-ME 2,4
11 | GFDL-ESM2M 2,5 24 MIROC4H 2,4
12 | HadGEM2-CC 2,6 25 T hop 14 mé hinh c6 sai sb thip nht 24
13 | HadGEM2-ES 2,5 26 T6 hop 24 md hinh 24

Bang 1 cho thiy sai sé giita két qua mo phong
bang timg mo hinh riéng 1é va sb liéu thuc do muc
nudc trung binh tai tram Viing Tau tr nam 1995-
2015 gan bang nhau, cao nhét 1a 3,2 cm va thap
nhat 12 2,4 cm. Bén canh d6, viéc mod phong kich
ban NBD bang 6 hop 14 mé hinh c6 sai s6 nho
nhdt (2,4 cm) va 16 hop toan bé 24 mé hinh cho
thdy su twong dong vé két qua tinh toan, dic biét
trong giai doan nira dau thé ky XXI. Do viy, %
hop 24 mé hinh dugc lya chon dé mo phong kich
ban NBD tai Tp. HCM trong tuong lai.

Cdc buéce tién hanh xdy dung kich ban NBD bang
SimClim

Chay module trinh dién két qua tinh toan muyc
NBD; Chon md hinh dé xdy dung kich ban NBD
(nhu chon GCM pattern BCC-CSM1-1); Chon
kich ban RCP tinh toan (nhu Emission scenario
RCP2.6); phong to tai khu vuc can nghién ciru va
chon toa do tai khu vuc cén xay dung kich ban
NBD (nhu Longitude 125.0897, Latitude 16.4706);

tich hop v6i xu thé muc nuéc thuc do tai dia
phuong; sau cung, nhin nut “Load Data”, két qua
s& hién thi cac gia tri myc NBD twong tng véi 3
mirc @6 nhay cam khi hau (thp, trung binh, cao)
clia md hinh hoan luu toan ciu véi kich ban phat
thai lya chon.
Piém cdp nhdt so véi phién ban ciia Nguyén Ky
Phung va Lé Van Tam [15] tinh cho Tp. HCM

Ap dung phuong phap méi ciia IPCC trong béo
c40 AR5 va phan mém SimCLIM phién ban cap
nhdt (DATAARSREGIONAL - Downscaled spatial
area for SimCLIM 2013 ARS, South Vietnam); dua
trén két qua tinh toan cta cac moé hinh khi quyén —
dai dwong cap nhat; sir dung s6 liéu myc nude thyc
do cap nhat dé kiém dinh két qua tinh toan tir mo
hinh. Tuong ty nhu tiép can cua B TN&MT [1],
kich ban NBD cho Tp. HCM chi xét dén sy thay
d6i myuc nudc bién trung binh do BDKH ma khong
xét dén anh huong cua cac yéu té khac gay nén sy
dang cao muc nudc bién nhu: nude dang do béo,
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nuée dang do gi6 mua, thiy tridu, qua trinh
nang/ha dia chat va cac qua trinh khac.

3.KET QUA VA THAO LUAN
Nuéc bién ding theo kich bin RCP2.6

Theo kich ban RCP2.6, muc d¢ phat thai KNK
duoc giam dén murc thép nhét, nhiét do cua kich
ban nay tdng cham, sy dong goép vao muc NBD
clia cdc thanh phin nhu bing tai cac cuc, sdng
bang, dinh nui... khong dang ké, theo do 1a su
dang cham ciia myc nudc bién (thap nhat trong cac
kich ban phat thai).

Két qua tinh toan cho théy muc nude bién tai
khu vyc ven bién TP. HCM gia ting qua céc giai
doan. O murc nhay cam khi quyén trung binh
(Mid), dén giita va cudi thé ky XXI, nudc bién
tang thém twong ing khoang 21 cm va 43 cm so
v6i giai doan 1986-2005. O mirc nhay cam khi
quyén thap (Low), cac s liéu twong ung 13 15 va
27 cm. Pbi véi mic nhay cam khi quyén cao
(High), myuc nudc bién ting nhanh tir 27 cm vao
ndm 2050 1én 60 cm vao cudi thé ky (Hinh 2A).
Nudéc bién ding theo kich ban RCP4.5

Theo kich ban RCP4.5, néng do KNK tang ¢
mirc trung binh thip dén giita thé ky, sau do dat
mirc 6n dinh va khong c6 sy gia ting dot ngdt nao
trong thoi gian dai dén cudi XXI. Theo do, trong
nira ddu XXI, muc NBD theo kich ban RCP4.5
tuong ddi gidng véi RCP2.6 v6i muc dang kha
thap. Pén cudi thé ky, NBD theo kich ban RCP4.5
16n hon kha r6 (9 cm) so vai RCP2.6.

Dbi v6i mirc nhay cam khi quyén thip, so voi
giai doan 1986-2005, myc nudc bién tai khu vuc
nghién ctu gia ting 15 cm va 35 cm vao gilra va
cubi thé ky XXI. Cac s6 liéu twong mg v&i mirc
nhay cam khi quyén trung binh 1a 21 va 52 cm;
mirc nhay cam khi quyén cao 14 27 va 69 cm (Hinh
2B).

Nudéc bién ding theo kich ban RCP6.0

Pbi vaoi kich ban RCP6.0 (cuong do blc xa
khoang 6,0 W/m?), néng d6 KNK ting din dén
nam 2100 va muc ting giam dan trong cac thap ky
cubi XXI (v6i cac gia thiét 4p dung cong nghé va
chién luge giam phat thai KNK trong tuong lai).
Theo d6, NBD ciing c6 xu thé gia ting (cao hon
céc kich ban RCP2.6 va RCP4.5), dong thoi khong
ghi nhan su gia ting dot bién vao cubi XXI.

Trong giai doan dau (tr 2025 dén 2050), kich
ban RCP6.0 khac biét khong nhiéu so véi RCP2.6
va RCP4.5. Pén giita va cudi thé ky, NBD ting
twong tng 22 cm va 54 cm (tang kha rd nét) so vdi
giai doan nén tng véi mirc nhay cam trung binh.
Pbi v6i muc nhay cdm cao, vao cudi XXI, muc
nuée ting 1én 71 cm so voi thoi ky nén (1986
2005), cao hon 11 cm so véi RCP2.6 ¢ cung muc
nhay cam (Hinh 2C).

Nudéc bién dang theo kich ban RCP8.5

So véi cac kich ban khac, 16 rang rang, kich ban
RCP8.5 cho két qua muc nudc khu vue ven bién
Tp. HCM gia ting cao nhat dén cudi thé ky XXI
(Hinh 2D).

Theo kich ban RCP8.5, NBD trong thoi ky dau
(2025 va 2030) twong dbi twong ddng vai cac kich
ban RCP2.6, RCP4.5 va RCP6.0. Dén giita thé ky
(2050), ung voi muc nhay cam trung binh, NBD &
kich ban RCP8.5 tang 25 cm so v&i giai doan nén,
cao hon 3cm so vai RCP6.0, khoang 4 cm so véi
RCP2.6 va RCP4.5. Bén cudi thé ky (2100), NBD
o kich ban RCP8.5 tang kha nhanh: 72 cm so voi
giai doan nén (g v6i mirc nhay cam trung binh),
mirc ting nay lan lugt cao hon 18 cm, 20 cm va 29
cm so v6i RCP6.0, RCP4.5 va RCP2.6 - c6 thé giai
thich boi ndng d6 KNK cao nhét trong cac kich
ban va tang lién tuc dén cudi thé ky XXI, kéo theo
luong blrc xa ting, ddn dén nhiét do khi quyén
cling ting nhanh, thuc day sy tan bing & cac cuc
cling nhu trén luc dia va cac song bang kha nhanh,
dan dén muyc nudce bién ting manh vao cudi thé ky.
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Hinh 2. Myc nuée bién dang (cm) tai khu vic ven bién Tp. HCM giai doan 2025-2100 so v&i 1986-2005: (A) kich ban RCP 2.6;
(B) kich ban RCP4.5; (C) kich ban RCP 6.0; kich ban RCP 8.5

So sanh cac phién ban kich ban NBD ving ven
bién Tp. HCM

Murc tang myc nudc bién tai khu vuc Tp. HCM
theo thoi gian so véi giai doan nén 1986-2005
dugc tom tit trong Bang 2.

Nhin chung, muc NBD tai khu vuc ven bién Tp.
HCM gia tang theo thoi gian cling nhu theo cac
kich ban BDKH. Trong giai doan dau (2025-
2030), két qua giira cac kich ban kha tuong dong

(twong {mg v6i ndng d6 CO, trong khi quyén ting
gan gidng nhau giira cac kich ban). Cang vé cic
giai doan sau (tir giita thé ky XXI), muc nudc bién
0 kich ban RCP8.5 tiang vuot trdi, theo sau la
RCP6.0 - dugc giai thich boi sy chénh 1éch néng
d6 KNK trong khi quyén ¢ giai doan tir giita dén
cubi thé ky. Pang luu y, vao cudi thé ky XXI, muc
nude bién tang tir 37-71 cm & kich ban RCP6.0 1én
dén 52-96 cm ¢ kich ban RCPS.5.

Béng 2. Muc NBD (cm) tai khu viee TP.HCM so véi giai doan nén (1986-2005) theo tiép can AR5

Nam
Kich ban 2025 2030 2050 2070 2100
RCP2.6 10 (7-12) 12 (9-15) 21 (15-27) 30 (21-40) 43 (27-60)
RCP4.5 10 (7-12) 12 (9-15) 21 (15-27) 33 (23-43) 52 (35-69)
RCP6.0 10 (7-12) 12 (9-15) 22 (16-28) 34 (24-44) 54 (37-71)
RCP8.5 10 (8-13) 12 (9-16) 25 (18-31) 41 (30-52) 72 (52-96)

So sanh voi kich ban BDKH cho Tp. HCM dwoc
nhém tac gia Nguyén Ky Phing va Lé Van Tam
[15] xdy dung trén co so kich ban BDKH va NBD
cho Viét Nam nam 2009.

Béng 3 cho thiy két qua ciia nghién ctru nay cao
hon ctia nhom tac gia Nguyén Ky Phung va Lé
Vin Tam [15] - co thé giai thich boi Nguyén Ky
Phung va L& Van Tam [15] xay dung kich ban

NBD cho Tp. HCM trén co s¢ kich ban BDKH va
NBD cho Viét Nam nam 2009 [11] véi cac kich
ban phat thai B1, B2 va AIFI theo tiép can trong
bdo céo danh gia AR4 [9]. Co thé thdy, cach tiép
can va phuong phap ap dung khac nhau sé& cho
nhimng két qua mo phong khac nhau, tuy nhién su
sai khac nay khong dang ké va co thé chap nhan
duoc.
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Bang 3. Myc NBD (cm) tai TP. HCM so véi giai doan nén theo tiép can AR4 va AR5

Két qua nghién ctu I\\Ilgﬂfgmlg)limg va Le Chénh léch (cm)
Nam RCPS5S | RCP6.0 ALFI B2 RCPS.5 vs. AIFI RCP6.0 vs. B2
2030 12 12 13 11 1 7
2050 25 2 24 20 1 2
2070 41 34 37 30 4 4

So sanh voi kich ban BDKH cho Tp. HCM duoc
xdy dung boi B) TN&MT trong khudn khé Kich
ban BDKH va NBD cho Viét Nam nam 2016

Theo kich ban médi cong bd cia BO TN&MT
[1], kich ban muyc NBD tai Tp. HCM nam trong
khu vue tir Miii Ké Ga dén Miii Ca Mau, theo do,
kich ban NBD tai day dugc st dung dé so sanh
voi kich ban NBD trong nghién ctru nay (Bang 4).

Béng 4 cho thdy NBD tai Tp. HCM trong hai

phién ban tinh toan kha twong ddng, chénh léch
khong dang ké. Bo6 TN&MT xay dung kich ban
NBD cho khu vuc tir Miii Nai dén Miii Ca Mau
(bao gdbm Tp. HCM) trong khi nghién ctru nay sir
dung SimCLIM dé xdy dung chi tiét cho Tp.
HCM, do vay, Kkét qua nay nén dugc xem xét va
vu tién st dung cho cac nghién ctru lién quan dén
tac dong cua BDKH tai Tp. HCM.

Bing 4. Muc NBD (cm) tai Tp. HCM so v&i giai doan nén theo tiép can AR5

Kich ban Phién ban 2030 2050 2070 2100
Két qua nghién ctru 12 21 30 43
RCP2.6 B6 TN&MT, 2016 12 21 30 44
Chénh léch 0 0 0 -1
Két qua nghién ciru 12 21 33 52
RCP4.5 B TN&MT, 2016 12 22 33 53
Chénh léch 0 -1 0 -1
Két qua nghién ciru 12 22 34 54
RCP6.0 B TN&MT, 2016 11 21 34 56
Chénh léch I I 0 -2
Két qua nghién ctru 12 25 41 72
RCP8.5 B6 TN&MT, 2016 12 25 41 73
Chénh léch 0 0 0 -1

Tinh khéng chdc chdn cia cac kich ban BDPKH
chiu chi phéi boi sy khong chic chin vé cac kich
ban KNK trong tuwong lai (phat trién KTXH toan
ciu, muc ting dan sd va tiéu ding cua thé gidi,
chuin myc cudc sdng va cach song, tiéu thy ning
luong va tai nguyén, van dé chuyén giao cong
nghé giita cic nudc phat trién va cac nudc dang
phat trién, viéc thay doi sir dung dat...), nhimg yéu
t6 dia phuong va khu vuc trong twong lai, hiéu
biét con han ché vé& hé théng khi hiu toan cau va
khu vic, qua trinh bang tan ciing nhu sai s tinh
toan cua cac mé hinh GCMs [1]. Theo Hiép dinh
Paris vé BPKH, tit ca cic qudc gia cing hanh
dong dé giir cho nhiét d6 toan cau vao cudi thé ky
tang dudi 2 °C so véi thoi ky tién cong nghiép.
Theo d6, kich ban RCP4.5 ¢6 thé dugc tham khao
va 4p dung ddi voi cac tiéu chuén thiét ké cho cac

cong trinh, quy hoach, ké hoach ngén han. Kich
ban RCP8.5 nén dugc ap dung cho cac cong trinh
vinh ctru, cac quy hoach, ké hoach dai han.

4. KET LUAN

Bing phian mém SIMCLIM, theo tiép cin trong
béo cdo AR5 cua IPCC va sb liéu muc nude thue
do tai dia phuwong (cp nhat dén nim 2015),
nghién cuu thuc hién xay dung kich ban NBD tai
khu vuc Tp. HCM dén nam 2100 twong tng voi
cac kich ban RCP2.6, RCP4.5, RCP6.0 vaRCP8.5.

Két qua nghién ctru cho thdy, muc nudc bién
tai khu vuc ven bién Tp. HCM ting dan qua céc
nim ciing nhu céc kich ban vé sy gia ting nong
d6 KNK trong khi quyén. Trong giai doan 2025-
2030, NBD ting hau nhu gidng nhau giira cac
kich ban RCP, muc NBD dén 2030 khoang 12 cm
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so v6i giai doan 1986-2005 trong tit ca cac kich
ban. Pén nam 2050, myc NBD trung binh theo
kich ban RCP2.6, RCP4.5, RCP6.0 va RCP8.5 lan
luot 12 21 cm (15-27 cm), 21 cm (15-27 cm), 22
cm (16-28 cm) va 25 cm (18-31 cm). Cac sé lidu
twong trng vao nam 2100 1a 43 cm (27-60 cm), 52
cm (35-69 cm), 54 cm (37-71 cm) va 72 cm (52—
96 cm).

Két qua nghién ctru twong ddng cao vai kich
ban NBD do B TN&MT cong bd nim 2016
(twong mg v6i khu vuc tr Miii Nai dén Miii Ca
Mau, bao gdbm Tp. HCM). Theo dé, két qua cua
nghién ctru nay nén dugc tham khao va su dung
trong cac tinh toan, danh gia tac dong cia BbKH
va NBD dén qua trinh phat trién kinh té x3 hoi tai
Tp. HCM.
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Abstract—This work aimed to develope sea level
rise (SLR) scenarios in Ho Chi Minh City (HCMC)
to 2100, corresponding to the scenarios of RCP2.6,
RCP4.5, RCP6.0, and RCP8.5 and the approach
mentioned in the ARS report of the
Intergovernmental Panel on Climate Change
(IPCC) through SIMCLIM software, and the local
water level data (updated to 2015). The results
showed that the SLR in the coastal area of HCMC
increased gradually over the years as well as the
increase in greenhouse gas scenarios. In the period
of 2025-2030, SLR would increase relatively equally
among RCP scenarios. SLR in 2030 would increase
about 12c¢m as compared to sea level in the period of

1986-2005 in all RCP scenarios. By 2050, the
average SLR for the scenarios of RCP2.6, RCP4.5,
RCP6.0, and RCP8.5 would be 21 cm, 21 cm, 22 cm,
and 25 cm, respectively. The corresponding figures
for 2100 would bee 43 ¢cm, 52 ¢cm, 54 ¢cm, and 72 cm,
respectively. The research results provide an
important basis for calculations and assessments of
impact and vulnerability due to the climate change
to socio-economic development in HCMC.

Keywords—sea level rise, climate change, RCP,
greenhouse gases



