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Nguy co ngap do triéu tai
Thanh phé H6 Chi Minh trong bdi canh
bién doi khi hau va nudc bién dang

Lé Ngoc Tuan®”, Tran Thi Kim?, Nguyén Ky Phung?

Tém tit—Nghién ciru nhim muc tiéu danh gia nguy
co ngip do tridu tai thanh phé HS Chi Minh
(Tp.HCM) trong bdi cianh bién di khi hiu va nwéc
bién dang dén nim 2100 theo cic kich bin RCP4.5
va RCP8.5. Bing phwong phap mé hinh héa, két
hop ky thuat GIS, két qua tinh toan cho thiy khu
vue phia nam Tp.HCM chiu anh hwéng ning né
nhét, dic biét 14 huyén Cin Gid, Nha Bé va Binh
Chanh. Pén niam 2050, dién tich ngap tai cac dia
phwong nay xp xi 3518 ha, 677 ha, 1576 ha theo
RCP4.5 va 3561 ha, 709 ha, 1618 ha theo RCP8.5.
Cic sb liéu twong @mg vao cudi thé ky 21 1a 12246
ha, 2085 ha, 3724 ha theo RCP4.5 va 1471 3ha, 2320
ha, 4355 ha theo RCP8.5. Nghién ciru ciing moé
phéng truomg hop cé xét dén quy hoach mét sb cong
trinh chéng ngip, theo dé, vin dé ngip do triéu
trong khu vue giam di, dac biét tai khu vec huyén
Binh Chéanh, Nha Bé va Quin 7. Vao nam 2025 va
2100, so véi trwong hgp khdng co cbng trinh
(RCP8.5), dién tich ngip huyén Nha Bé giam lan
lwot 16ha va 3,21ha. S6 ligu twong tng ddi véi huyén
Binh Chéanh la 8,71ha va 1,62ha; dbi véi Quin 7 1a
6,22 ha va 2,35 ha. Két qua nghién ciru cung cip co
sé quan trgng cho viéc hoach dinh cac giai phap
thich wng véi ngip lut, gép phan dam biao muc tiéu
phat trién bén viing tai dia phuong.

Tir khéa—Dbién dbi khi hau, ngép, tridu cuwdng,
nwéc bién dang

1 GIOI THIEU

Bién d6i khi hau (BDKH) - ma trudc hét 1a
néng 1én toan cau va nudc bién dang (NBD) la
mot thach thirc 16n d6i véi nhan loai trong thé ky
21. Thién tai va cac hién tugng khi hdu cyc doan
ngdy cang gia ting ca vé s luong, cuong do va

Ngay nhdn ban thao 12-04-2017, ngdy chap nhdn ding 17-
07-2018, ngay dang: 31-12-2018

Lé Ngoc Tuan*, Tran Thi Kim? Nguyén Ky Phuing-
Truwong Pai hoc Khoa hoc Ty nhién, PHOG-HCM, 2Truong
Pai hoc Tai nguyén va Méi trirong Thanh phé Ho Chi Minh;
356 Khoa hoc va Cong nghé Thanh phé Hé Chi Minh.

*Email: Intuan@hcmus.edu.vn

pham vi tic dong - 12 mdi lo ngai hang dau cta
nhiéu quéc gia trén thé gidi, trong d6 c6 Viét Nam
[1]. Vi vay, nghién ctru vé BPKH can duoc tién
hanh nham cung cép thong tin can thiét dé thyc
hién cic quy hoach, ké hoach... gép phan nang
cao nang lyuc thich tmg ctia hé thong.

Nghién ctru BPKH c6 thé duoc chia thanh ba
van dé: N1) Ban chét, nguyén nhén, co ché vat ly
cua sy BDKH; N2) Banh gia tdc dong cia BDKH,
tinh dé bi ton thwong do BDKH va giai phép thich
tmg; N3) Giai phap, chién lugc va ké hoach hanh
dong nham giam thiéu BDKH [2]. Trong bdi canh
BDKH ngiy cang dién ra manh mé, dong chay
trén cac song bi anh huéng rat 16n boi sy thay dbi
nhiét do, lugng mua, myc nudc bién..., gia tang
nguy co ngap lut, ngap lut do thi [3-5], dac biét
d6i vai cac khu vuc cira song ven bién, anh huong
dén hau hét cac hoat dong dan sinh kinh té [6-11].

Nhiéu nghién ctru chi ra ring nguyén nhan gay
ngap tai Tp.HCM 1a do mua 16n, triéu cuong, hoat
dong xa i cua cac cong trinh hd chira thuwong
ngudn ciing nhu t6 hop (xay ra dong thoi) cia cac
nguyén nhan trén, dic biét trong bdi canh BDKH.
Trong giai doan 2008-2011, cac diém ngap ning
do tridu c6 xu huéng giam din - twong tng 95,
40, 26 va 10 diém. Dén nam 2013, bén canh viéc
xir Iy dugc 9 diém ngap nhung dia ban thanh phd
phat sinh thém 21 diém ngap méi, gia ting 1én 66
diém ngap vao nim 2015. Theo Trung tim Quan
1y nudc va BDKH, dién bién muc nudc cb xu
hudéng tang li€n tuc: myc nudc tai tram Phu An
(Tp.HCM) truée dédy chi khoang 1,2-1,3 m, dén
nam 2012 da lén dén 1,5 m, tham chi cham dén
mirc 1,6 m dan dén cac cong trinh chdng ngap sé
khong phat huy nhiéu tac dung.

Vi vay, xac dinh nguy co ngap tai Tp.HCM
trong bbi canh BDKH va NBD déng vai trd quan
trong, cung cép co s& hoach dinh cac chinh sach,
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chién lugc, bién phap thich tng phu hop trong
timg diéu kién cu thé, gop phan giam thiéu rui ro,
dam bao phat trién bén vimg tai dia phuong.
Trong pham vi bai bao nay, van dé ngdp do triéu
dudi tac dong cua BDKH dugc tap trung nghién
ctru v6i 05 méc thoi gian (2013, 2025, 2030, 2050
va 2100) va 02 kich ban BBKH (RCP4.5,
RCP8.5). M6 hinh diéu tiét hd chira, Mike (NAM,
Mike 11) két hop v6i GIS 1a cac phuwong phép
chinh dugc sir dung trong nghién ctru nay.

2 PHUONG PHAP
Phwong phap tong hop tai ligu

Cac tai lieu, s lieu khi tuong thiy vin
(KTTV), hai van, kich ban bién d6i nhiét do,
lugng mua va myc nudc dang tai khu vuc nghién
ctru dén nam 2100 (RCP4.5 va RCP8.5) phuc vu
md phong nguy co ngdp tai Tp.HCM dugc thu
thap tai Pai KTTV khu vuc Nam bg, Vién Khi
tuong Thiy van Hai van va Méi truong [12], cac
co quan hitu quan tai dia phuong... dam bao do
tin cay trong tinh toan. Dya trén tinh sin c6 va
déng bd cua dir liéu (lugng mua, nhiét 4, dong
chay, d6 man...), méc thoi gian nam 2013 duoc
lra chon dé thu thap s6 lidu phuc vu tinh toan.

M6 hinh mwa rao - dong chay (NAM)

Ung dung dé tinh luu luong d6 vao cac luu
vuc thuong luu lam bién dau vao cho MIKE 11.

- Dit liéu dau vao ciia mé hinh NAM:Dién tich
tiéu luu vyuc sau khi phan dinh tiéu luu vuc bang
ArcGIS. Trong sé mua cho timg tiéu luu vuc tinh
bang da giac Thiessen. Dir liéu mua trung binh
ngay tr 01/01-31/12/2013 tai tram Ta Lai, Phudc
Hoa, S& Sao, Diu Tiéng, Tay Ninh, Tri An, Tan
An va Moc Hoéa thu thap tai Bai KTTV khu vuc
Nam bd. Dit liéu bdc hoi duge tinh toan béng
phuong phap Blaney — Crridle dya trén di liéu
nhiét @6 tram Tan Son Hoa tir 01/01-31/12/2013
thu thap tai Pai KTTV khu vuc Nam bo.

- Cdc théng s6 chinh ciia mé hinh: CQOF (hé
sO dong chay tran, pham vi bién déi tir 0,0 dén 0,9
(phan anh diéu kién tham va cép nudc ngam),
CQIF (hé sb dong chay sat mat), CBL (thong sb
dong chay ngam), CLOF, CLIF (cic ngudng dudi
clia cac bé chira dé sinh dong chay tran, dong
chay sat mat va dong chay ngam), Umax, Lmax
(théng sb kha ning chira téi da cua cac bé chia
tang trén va tang dudi), CK1,2, CKBF (cac hang

sO thoi gian vé thoi gian tap trung nudc).
M5 hinh diéu tiét hd chia
Nhim xéc dinh luu luong xa cta hd chta sau

khi ho diéu tiét. Dir lidu dwoc tom tat trong Bang
1.

Bing 1. Dt lidu tinh toan va kiém tra

Hb Tri An H6 Phuée Hoa

Hb Dau Tiéng

Luuluongvao | 01/01/2013  dén

30/12/2013  thu | Ninh NAM

01/01/2013 dén 30/12/2013 tinh tr mo

01/1989 dén 12/2005 tinh tir mé hinh
NAM

thap tor Ban quan

Luu lugng xa g
1y ho Tri An

01/01/2013 dén 30/12/2013 thu thap tir
bai Khi tugng Thity van khu vec Nam bd

01/1989 dén 12/2005 thu thip tir Ban
quan Iy hd Dau Tiéng

Dé tinh toan luu lwong xa tran tuan theo quy
trinh didu tiét hd chira cdn xac dinh cac duong
quan hé gitta myc nude hd va luu lwong xa tran,
gitra muc nudc hd va thé tich hd. Quan hé gilra
cc dai lugng cho thdy do tin cdy cao. Trong
d6,quan hé gitra myc nudc hd va luu luong x4 qua
tran tai hd Tri An, hd Phudc Hoa, hd Dau Tiéng
lan luot 1a R2=0,999, R2=0,999 va R?=0,997; quan
hé gitta myuc nudc hd va thé tich hd twong tmg
R2=1, R?=0,998 va R?=0,999.

Trong so dd tinh toan luu lwong xa qua hd
chira, cong thirc tinh dong chay qua dap tran dugc
ap dung dé tinh luu lwong xa hd Tri An va hd
Dau Tiéng dua trén cOt nudc trudc dap va chiéu
cao ngudng tran. DOi véi hdo Phude Hoa, cong
thire tinh Iuu lugng qua dap tran Labyrinth duoc
4p dung. Sau do, cac sb lidu tinh toan duoc so
sanh va hiéu chinh bang duong quan hé giita myc
nude hd va luu lugng x4 qua tran. Myc nude ho
va luu lugng x4 qua tran gitta tinh todn va quy
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trinh diéu tiét hd chira cho thiy do tin cdy cao voi
R?= 0,995, R?=0,9978 va R*= 0,928 tuwong (g
véi HO Tri An, Phude Hoa va Dau Tiéng.Theo do,
xéc dinh duoc cac hé sd sau hiéu chinh nham tinh
toan luu luwong nudce chay qua dap tran.

M& hinh Mike 11
Vung tinh va luoi tinh

- Ving tinh: tir sau ba hd chia (Tri An, Dau
Tiéng va Phudc Hoa) dén vi tri cac cira song ven
bién (Dinh Ba, Thi Vai, Long Tau va Soai Rap)
(Hinh 1).

- Mang luéi tinh bao gdm 79 nhanh song 16n
nho, 674 mit cét, 68 diém nhap luu va phan luu.
Khoang cich dx 16n nhat trén cic nhanh song la
500-1000 m va nho nhit 12 100-200 m; chia chi
tiét & cac nhanh song nho va chia 1on nhat trén cac
nhanh séng 16n nhim giam thoi gian tinh toan
(Hinh 2).
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B théng s6 mé hinh thity luc
- Dir liéu tinh todn

B sb liéu thiry van nam 2013 dugc s dung
lam bién tinh toan,bao gom: (i) Bién thuwong
nguon: muc nudc gio tai Go Dau, Tan An, luu
luong x4 thuc do hd Phudc Hoa, hd Tri An va hod
Dau Tiéng (tinh tir mdé hinh NAM). (ii) Bién ha
nguon: myc nudc Soai Rap, Dinh Ba, Long Tau,
Thi Vai dugc tuong quan tor dit liéu muc nude
Vam Kénh va Ving Tau. (iii) Luwu lwong nhdp
bén: bién dbi theo thoi gian, bao gdbm luu lugng
nhap vao 160 doan soéng cac tiéu luu vuc (Hinh
3).(iv) Gi6: gi6 chuéng (gdbm van toc gio va
huéng gi6) duoc thiét 1ap tai 4 ctra song (Soai
Rap, Dinh Ba, Long Tau, Thi Vai) va chay doc
song.

4

¢ 1

B 1 Ph 164 (@) P
S8 piNmbrane

DONG NAT

Bién H6 Phuidc Hoa (Q)
Bién H6 DduTiéoa (@) aQ

Bién Go Dén (2) m]

WJ[..

Bita H6 Tri A @

Bién Thi Tinh (Q)
BitaThiTan @ )
o Bt S8l C41 @)
Bita Soag Be (@)

(]

)

®,

s,
ke ,

i a"" o
e A S, fra—
Tu] Y X m]
&S v
- R Bita Nhiew/Los THINGR @ 5 &
- Be Biéa Soug Déag VBa @
o O sppshsds 7 L
) “I_:I“_M__u -n.n-m::“;c.a-m NSH ANyen s
g Vs = E
¥ wnie ok S R
o L..,‘;i\ :‘::\ % BitnTaa An (D 3 .- ,,‘;.‘ T
i BidaTh Vil @) ) 5 Lo E--nn-.m
- 8 A%
i1 Rap @ e o0 ) 1 s it BieaLom Toa @
Bt Dinh B 2) ]
DR
Hinh 1. VVung tinh toan Hinh 2. Mang ludi tinh trong mé hinh Mike 11
PHAN CHIA TIEU LUU VU'C TREN HE THONG SONG DPONG NAI

|

Cha Thich
Ton TLV 2

1:1,000,000

Hinh 3. Céc tiéu luu vuc trén hé théng séng Bong Nai

Hinh 4. Vi tri cac tram hiéu chinh thay luc
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- BG s6 liéu phuc vu hiéu chinh va kiém dinh
mo hinh thuy luc

Thoi gian tinh tir 0:00 01/09/2013 dén 23:00
31/12/2013; sau @06 trich dir liéu tir 9:00 20/9/2013
- 9:00 22/9/2013 d& hiéu chinh va tir 9:00
19/10/2013 dén 8:00 21/10/2013 dé kiém dinh mo
hinh thuy lyc cho vung nghién ciru; bude thoi
gian tinh At =1 phut.

Bién tinh toan gom (i) Bién thuwong heu va ha
leu: nhu da dé& cap; (ii) Bién cur: 12 bién luu
lvgng v6i Q = 0 m%/s (2 bién nhanh Thi Tinh,
Nhiéu Loc Thi Nghé, Tan Hoa Lo Gém, Song
Buédng, Sudi Cai, Sudi Nuéc Trong, Subi Giai,
Séng May, nhanh séng Bé, song Pong Mon va
song Thi Vai). Vi tri cac bién dugc thé hién &
Hinh 3.

Piéu kién ban dau: Tai thoi diém ban dau ldy
muc nude tinh, leu lugng Q = 0 m¥s.

C4c tram hiéu chinh md hinh: St dyng 8 tram
do luu lugng va muc nuéce (Cat Lai, Nha Be, Phi
An, Phil Cuong, Vam Sét, Vam Co, Hoa An, Binh
Phudc) tir sé liéu do dac cua Vién Khi tuong
Thuy van Hai van va M6i truong (Hinh 4).

Tiéu chuén danh gia d¢ tin ciy ciia md hinh

Dé hiéu chinh mé hinh, hé s6 Nash — Sutcliffe
(NSE) va hé sé twong quan R? duoc sir dung dé
danh gia: & muc dat khi 0,4< NSE <0,65 hay R*<
0,4; & muc kha khi 0,65 < NSE < 0,75 hay 0,4 <
R2< 0,8; & muc tét khi NSE > 0,75 hay R%>0,8.

Phwong phap GIS

Phan mém ArcSWAT 2012 chay trén nén
ArcGIS 10.1 duoc st dung dé phan ving tiéu luu
vuc. Trong s6 mira duoc tinh bang phuong phép
da giac Thiessen thong qua cong cu Create
Thiessen Polygons trong phin mém ArcGIS.
Ngoai ra, phuong phap GIS ciing duoc ap dung dé
xdy dyng ban d6 nham tryc quan hoa két qua tinh
toan.

M6 hinh sé d6 cao DEM cua Tp.HCM
(10x10m) duoc thu thap tir Trung tim Ung dung
H¢ théng Théng tin Pia 1y Tp.HCM (HCMGIS),
S Khoa hoc va Cong nghé Tp.HCM dung dé tich
hop v6i mé hinh MIKE 11 nham xac dinh dién
tich ngap.Khi tich hgp DEM vao luéi tinh, ting 6
ludi cia DEM s€ dugc gan gia tri: ngdp khi cao
d6 cua cac 6 bén trong dét lién thiap hon muc
nudc song va nguoc lai. Ty 1€ ngldp cia tung
huyén dugc xac dinh bang ty sb giita dién tich
ngép va dién tich thuc té cua huyén.

3 KET QUA VA THAO LUAN
Higu chinh va kiém dinh mé hinh

Trén co s& hi€u chinh m6é hinh NAM, hiéu
chinh md hinh diéu tiét hd chira, hiéu chinh va
kiém dinh mé hinh thuy Iyc (khong trinh bay chi
tiét trong bai bao nay), két qua tinh toan twong d6i
phii hop véi thye do, chi s6 NSE va R? ¢ 8 tram
(4 dé cap) hau hét & mirc cao (trén 0,8). Theo do,
bd thong sé nham (M) duoc chon dé mod phong
nguy co ngap do triéu trong bdi canh BDKH
(Bang 2).

Bang 2. Hé s6 nham (M) trén cac song sau hiéu chinh

Tén séng M Tén séng M Tén sbng M Tén sbng M
Pong Nai 0,034 Thi Vai 0,024 Budng 0,031 Pong Mon 0,022
Sai Gon 0,033 Soai Rap 0,022 Bé 0,031 Vam Sét 0,022
Nha Bé 0,030 Dinh Ba 0,022 Pht Xuéan 0,022 Rach Chiéc 0,031
Long Tau 0,027 VC Tay 0,028 Go Gia 0,024

Déng Tranh 0,021 VC béng 0,026 Bén Lirc 0,030
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Pinh gia dién bién ngip do triéu tai Tp.HCM
trong bbi canh BDPKH

Kich ban hién trang

Tinh toan ngap trong nam 2013 dugc mo
phong tir ngay 01/09/2013 dén 31/12/2013. Dién
tich va ty 1€ ngadp md phongtheo tirng quan/huyén
duoc trinh bay & Hinh 5 va 6.

Céac khu vyc ngdp niang nhat 1a huyén Can
Gio, Binh Chanh va Nha B¢; dién tich ngap lan
lwot 1a 690 ha, 356,1 ha va 112,45 ha. Do dién
tich 16n nhat thanh phé (hon 67000 ha) nén ty 1é
ngép cua huyén Can Gio chi khoang 1,02%. Binh
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Chéanh c6 ty 1& ngdp 16n nhit thanh phd voi
1,41%.

Pbi v6i khu vue nodi thanh, cac quan 2, 12 va
Thu Pirc ngap nang nhat: dién tich ngap lan lugt
la 51,6 ha, 51,42 ha va 43,45 ha, tuong ung
1,04%, 0,94% va 091% dién tich mdi quan.
Nguoc lai, cac khu vuc it ngdp nhu Quén 1, 6 va 3
— twong tng 1,81 ha (0,23%), 0,37 ha (0,05%) va
0,15 ha (0,15%).

Trong khi d6, ngap khong anh huong dang ké
dén khu vuc Quén 5, 10, 11, Tan Binh va Tan
Pha.
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Hinh 5. Dién tich va ty 18 ngap do triéu mé phong nim 2013
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Hinh 6. M6 phéng ngap do tridu 16n nhét tai Tp.HCM Iuc 18:00 ngay 20/10/2013

Kich ban ngip do triéu tai Tp.HCM trong boi
canh BDKH

Tuong ty thoi gian mdé phong tir 0:00 ngay
01/09 dén 23:00 ngay 31/12.

Trwong hop khong xét dén quy hoach cdc céng
trinh chong ngdp

Két qua md phong (Bang 3, Hinh 7) cho théy:
Vé dién tich ngdp

Giai doan 2025-2030, Ung vo6i kich ban
RCP4.5 va RCP8.5, cac huyén c6 dién tich ngap
16n nhat thanh phd 1a Can Gio, Binh Chanh va
Nha Bé: tuong ung 1240 ha, 660 ha, 335 ha vao

nam 2025 va 1465 ha, 810 ha, 418 ha vao nam
2030.

Pén nam 2050, Can Gid va Binh Chanh van
chiu ngap nhiéu nhat: 3518 ha va 1576 ha tng véi

RCP4.5; 3561 ha va 1618 ha ung vdi RCP8.5.
Pang luu y 1a khu vgc Quan 9 - chiu sy chia cit
dan xen cua cac hé thong kénh rach cung dia hinh
thip triing chiém khoang 75% (cao dé trung binh
tr 1-5 m), theo do, dién tich ngap nam 2050 tang
dang ké, xép thtr 3 thanh phd véi khoang 750 ha -
RCP4.5 (hoic 770 ha - RCP8.5). Tiép theo la
huyén Nha Be véi 677 ha - RCP4.5 (hoac 709 ha -
RCP8.5) dién tich ngép.

Pén nim 2100, twong tu cac mdc thoi gian
trude do6, cac dia phuong déang quan tdm nhét
trong mbi quan hé voi ngip lut do tridu tai
Tp.HCM 12 huyén Can Gio, Binh Chanh va Nha
Be¢. Dién tich ngép lan luot 1a 12.246 ha, 3723 ha,
2085 ha theo RCP4.5 va 14712 ha, 4354 ha va
2320 ha theo RCP8.5.
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Vé 1y I¢ ngdp

Giai doan 2025-2030, noi c6 ty 1€ ngdp 16n
nhat 1a Quan 2 va Nha Bé: twong tng 3,15% va
3,35% vao nam 2025; 3,35% va 4,18% vao nam
2030. Quan 3, 5 va 10 c6 ty 1€ ngap khong dang
ké. Pén nam 2030, ty 1¢ ngap huyén Binh Chanh
tang cao: 3,21% (so voi 2,62% nam 2020).

Nam 2050, ty 1¢ ngap tai Tp.HCM tiép tuc gia
tang. Theo RCP4.5, ty 1¢ ngap tai huyén Nha Be,
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Binh Chéanh, Quan 2 va Thu Puc lan luot 1a
6,76%, 6,25%, 6,02% va 3,99%. Cac sb liéu
tuong tmg véi RCP8.5 14 7,09%, 6,42%, 6,48% va
4,18%.

Cubi thé ky XXI, Quan 8 va Nha Be c6 ty 1&
ngap 16n nhat, twong ung khoang 24,01% va
20,84% theo RCP4.5 va 28,89% va 23,19% theo
RCP8.5. Céc ty 1¢ nay ddi v6i Quan 2 1a 15,44%
va 20,17%.

Bang 3. Théng ké dién tich ngdp (ha) do triéu tai Tp.HCM trong bbi canh BDKH

Nam 2025 Nam 2030 Nam 2050 Nam 2100
RCP4.5 RCP8.5 RCP4.5 RCP8.5 RCP4.5 RCP8.5 RCP4.5 RCP8.5
Q.1 2,12 2,12 2,36 2,36 4,27 4,27 29,63 29,63
Q.2 156,51 156,51 184,86 184,86 298,64 321,70 765,92 885,67
Q.3 0,15 0,15 2,22 2,22 7,55 7,55 25,81 25,81
Q.4 2,66 2,66 2,98 2,98 2,66 3,12 59,94 59,94
Q.5 0,00 0,00 0,00 0,00 0,06 0,06 20,50 20,50
Q.6 6,23 6,23 8,14 8,14 12,98 12,98 108,38 108,38
Q.7 80,49 80,49 88,34 88,34 146,40 146,40 634,66 634,66
Q.8 28,60 28,60 39,80 39,80 114,90 114,90 459,46 552,87
Q.9 210,51 210,51 306,59 306,59 747,88 768,56 1601,76 1601,76
Q.10 0,00 0,00 0,00 0,00 0,00 0,00 0,32 0,32
Q11 1,12 1,12 1,18 1,18 1,32 1,32 19,54 19,54
Q.12 86,80 86,80 96,67 96,67 157,73 157,73 336,65 336,65
Binh Chanh 660,18 660,18 810,08 810,08 1575,90 | 1618,22 3723,83 4354,86
Binh Tén 62,98 62,98 70,42 70,42 159,07 161,75 628,27 628,27
Binh Thanh 44,74 44,74 48,47 48,47 102,26 103,68 317,54 317,54
Can Gio 1240,70 1240,70 1465,59 1465,59 3518,10 ; 356141 12246,30 14712,87
Cu Chi 184,01 184,01 226,94 226,94 655,21 760,95 1293,46 1881,22
Go Vap 26,64 26,64 32,36 32,36 66,90 67,85 158,67 158,67
Hbc Mén 131,10 131,10 133,12 133,12 305,15 305,15 494,78 494,78
Nha Bé 334,66 334,66 418,45 418,45 676,51 709,25 2085,08 2319,78
Phu Nhuén 2,60 2,60 3,40 3,40 6,91 6,91 13,72 13,72
Tan Binh 0,39 0,39 1,33 1,33 3,34 3,34 5,35 5,35
Tén Phu 2,20 2,20 2,22 2,22 2,25 2,25 13,49 13,49
Thu buc 95,50 95,50 110,78 110,78 191,02 200,55 563,25 563,25
Tong cong 3360,89 3360,89 4056,3 4056,3 8757,02 : 9039,91 25606,31 29739,53
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Hinh 7. Nguy co ngap do tridu 16n nhét khu virc Tp.HCM theo kich ban RCP4.5 -truong hop khong c6 cong trinh:
(A) Nam 2025, (B) Nam 2050, (C) Nam 2100

Trwong hop cé xét dén quy hoach cdc cong trinh chong ngdp

Theo Quyét dinh 1547/QD-TTg ngay
28/10/2008 vé viéc phé duyét quy hoach thuy loi
chbng ngap tng khu vuc Tp.HCM,phuong an quy
hoach phén chia khu vyc thanh phd thanh 3 ving
kiém soat nudc, bao gdm: Ving I gdm toan bo
khu vyc bo hitu song Sai Gon — Nha Bé va bo ta
song Vam Co - Vam Co Pong; Vung II 1a vung
ngé ba sdng Sai Gon — Pdng Nai phia bd ta song
Sai Gon; Vung 111 1a khu vyc bo ta song Nha Be —
Soai Rap. Trong d6, du an “Gidi quyét ngdp do
trieu khu viee Tp.HCM ¢6 xét dén yéu té6 BDKH
(Giai dogn 1)” do cong ty Trung Nam Group thuc
hién di xay dung hé théng 5 dé bao ven song Sai
Gon -tai cac doan xung yéu tr Vam Thuét dén
Song Kinh, dai 7801m. Ngoai ra, du an ciing bao
gdm 25 cong nho khau d 1 — 10 m tir Vam Thuat
dén Muong Chudi va nha quan Iy trung tim. Muc
tiéu chinh ciia dy 4n 1a kiém soat ngap do triéu
cuong, qua do, chu dong ung phé BBDKH cho khu
vuc rong hon 570 km?2 & khu vyc bo hitu song Sai
Gon va khu vyc trung tAm Tp.HCM. Dy an duogc
khoi cong ngay 26/6/2016, du kién hoan thanh
vao thang 6/2019. Theo d6, hé théng nay s€ dugc
xem xét trong bai toan mo6 phong nguy co ngap do
tridu tai Tp.HCM trong bdi canh BDKH. Vi tri
cac cong ngin tridu va dé bao dugc thé hién &
Hinh 8.

Hinh 8. Tinh trang cong trinh chéng ngép dén nim 2019

V6i hé théng cong trinh nhur trén, két qua mo
phong cho thay van dé ngap do tridu trong khu
vuc c6 xu hudng giam di. Trong d6, huyén Binh
Chanh, huyén Nha Bé va quan 7 dugc huong lgi
nhiéu nhét (cac khu vuc khac khong thay doi déng
ké). Chi tiét dugc trinh bay ¢ Bang 4 va 5.
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Bing 4. Théng ké dién tich ngap (ha) do tridu tai Tp.HCM — trudng hop c6 cong trinh chéng ngap

Nam 2025 Nam 2030 Nam 2050 Nam 2100
RCP4.5 RCP8.5 RCP4.5 RCP8.5 RCP4.5 RCP8.5 | RCP45 | RCP85
Q.7 74,27 74,27 84,18 84,18 142,40 143,00 631,66 632,31
Binh Chénh 651,47 651,47 804,97 804,97 1572,00 1615,99 | 3721,63 @ 435324
H. Nha Bé 318,67 318,67 412,04 412,04 672,27 705,65 ; 2081,07 | 2316,57

(chi thé hién nhitng dia phwong cé dién tich ngdp thay doi so voi trieong hop khong xét cong trinh chéng ngap)

Bang 5. Hiéu qua giam ngdp do triéu so vai truong hop khdng ¢ cong trinh img véi RCP8.5

Quan, Huyén

Dién tich ngép gidm so vai trwong hep khdng cé cong trinh (ha)

Nam 2025 Nam 2030 Niam 2050 Nam 2100
Nha Bé 15,99 6,41 3,60 3,21
Binh Chéanh 8,71 511 2,23 1,62
Quan7 6,22 4,16 3,40 2,35
4 KET LUAN TAI LIEU THAM KHAO

Nghién ciru nham muc tiéu danh gia nguy co
ngap do triéu tai Tp.HCM trong bdi canh BDKH
dén nam 2100 theo cic kich ban RCP4.5 va
RCPS8.5. Két qua nghién ctru cho thiy khu vuc
phia Nam Tp.HCM chiu anh huéng ning né nhat,
dic biét 1a huyén Can Gid, Nha Bé va Binh Chanh.
Ung véi ca 2 kich ban RCP4.5 va RCP8.5, nim
2025, dién tich ngap lan luot 12 1240 ha, 335 ha va
660 ha; nam 2030 tuong (ng 1465 ha, 418 ha va
810 ha. Nam 2050, dién tich ngap xap xi 3518 ha,
677 ha, 1576 ha theo RCP4.5 va 3561 ha, 709 ha,
1618 ha theo RCP8.5. Dén nim 2100, céc sb lidu
tuong tng la 12246ha, 2085ha, 3724 ha theo
RCP4.5 va 14713ha, 2320ha, 4355ha theo RCP8.5.
Sau khi van hanh hé théng cong trinh chéng ngap
(tir ndm 2019), van d& ngap do tridu trong khu vic
giam di, dac biét tai khu vyc huyén Binh Chanh,
Nha Beé va quan 7. Vao nam 2025 va 2100, so vai
truong hop khdng co cong trinh (RCP8.5), dién
tich ngap huyén Nha Bé giam lan lugt 16ha va
3,21ha. S liéu tuong tmg d6i véi huyén Binh
Chéanh 1 8,71ha va 1,62ha; dbi voi Quén 7 1a 6,22
ha va 2,35 ha. Két qua nghién ciru dong gop co s
cho vi¢c hoach dinh céc giai phap ung phd véi
XNM tai dia phuong, dac biét trong bdi canh
BDKH.
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Abstract—This work aimed to assess the risk of
inundation by tide in Ho Chi Minh City (HCMC) in
the context of climate change by 2100 under
scenarios of RCP4.5 and RCP8.5. By modeling and
GIS methods, results showed the southern area
suffered the most, especially in CanGio, NhaBe and
BinhChanh districts. By 2050, the inundated area in
these localities would be approximately 3518ha,
677ha, 1576ha under RCP4.5 and 3561ha, 709ha,
1618ha under RCP8.5. The corresponding figures at
the end of this century would be 12246ha, 2085ha,
3724ha under RCP4.5, and 14713ha, 2320ha, 4355ha
under RCP8.5. This work also simulated the case of

considering some flood control projects, thereby,
tidal flooding in HCMC would be reduced, especially
in BinhChanh, NhaBe, and District 7. In 2025 and
2100 (RCP8.5), as compared with those in the former
case (without works), flooded area in NhaBe would
decrease 16ha and 3.21ha, respectively. The
corresponding figures for Binh Chanh would be
8.71ha and 1.62ha; and for District 7 would be
6.22ha and 2.35ha. The research results provide an
important basis for planning suitable adaptation
solutions, contributing to sustainable development
goals of the local.

Keywords—climate change, inundation, flood-tide, sea level rise
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