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Tém tit: Trong nhimg nim qua do tic dong ciia khi hau cuc doan nén dién bién ciia mua
va triéu tai thanh phd HO Chi Minh (TP.HCM) ¢6 nhiéu thay déi. Diéu d6 da anh huong 1on
dén tinh trang ngdp cua thanh phd, gy thiét hai cling nhu gay tro ngai rat nhiéu cho cac
hoat dong kinh té xa hoi cua nguoi dan thanh pho Vi vay, nghién ctru vé tac dong cua bién
d6i khi hau dén ngap tai thanh phd 1a rat cn thiét. Trong bai bdo nay, nghién ctru da tng
dung mo6 hinh MIKE FLOOD dé danh gia dién bién ngap tai TP.HCM duéi anh hudng cua
bién d6i khi hau (1ii thugng ngudn gia ting trén cac song, mua cyc doan xay ra thuong xuyén
va nudc bién dang) giai doan hién trang nam 2016 va cac kich ban dugc chon cho tinh toan
tuong lai (kich ban RCP4.5, kich ban RCP8.5 cho nam 2030 va 2050). Két qua nghién ctru
cho thiy, dién bién ngap gia ting ca vé dién tich va d6 siu ngap trong tuong lai, dic biét 1a
¢ kich ban RCP4.5 cho nam 2050 véi dién tich ngdp dugc md phong khoang 8757,02 ha
(chiém 1,96% so voi dién tich dat ty nhién cua thanh phd) va kich ban RCP8.5 cho nim
2050 v6i dién tich ngap khoang 9039,91 ha (chiém 4,38% so v6i dién tich dét toan thanh
pho).

Tw khoa: MIKE FLOOD; Ngap; Nudc bién dang; Mua cuc doan; Thanh phé Hd Chi Minh.

1. Mé dau

Bién d6i khi hau 1a mot vin dé mang tinh toan cau, di va dang c6 nhiing tic dong rd nét
dén tai nguyén, moi truong, kinh té xa hoi ciing nhu doi sng cua ngudi dan tai rat nhidu
qudc gia trén the gioi [1-2]. Viét Nam duge danh gia la mét trong nhirng qudc gia bi anh
hudng ning né boi bién 601 khi hau (BDKH): muc nudc bién dang cao 1 m s& lam ngap dién
tich cu tri ca 11% dan sb va 7% dién tich dat ndng nghiép [3]. Mic du c6 nhiéu tac dong
ctia bién ddi khi hiu xday ra trong twong lai, tuy nhién ngap lut lai 1a mét trong nhimng van dé
16n ¢ Viét Nam, trong d6 mot s6 bd phan dan sé s& dé bi ton thuong hon so véi cac nhom
khac [4-7].

Thanh phd H6 Chi Minh (TP.HCM) 1a mot d6 thi 16n boi quy mé db thi va vai tro, tim
c& vé phat trién kinh té. Tuy nhién, qua trinh d6 thi hoa tao ra nhitng co hoi dé phat trién thi
no ciing lam ting nguy co ciia ngudi dan d6 thi ving ven bién dbi v6i sy bién doi cua khi
hau. O TP.HCM d& bi ngap do6 thi hoa, lugng mua 16n, dong chay tur thuong nguén va nudc
bién dang. Bén canh d6, thanh phd con duoc xép vao nhimng thanh phd trén thé gidi chiu anh
hudng ning né nhat bai bién d6i khi hau [6].

Dién tich khong gian ctia thanh phd Ho Chi Minh timg dwoc mé rong tir 86,2 km? nam
1990 dén 351,1 km? nam 2010, va gan 60% tong dién tich TP.HCM nam duéi cao trinh 1,5
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m so v6i muc nude bién. Do d6, thanh phd d6i mat véi cac van dé ngap thudng xuyén trong
sudt mia mua tir thang 6 dén thang 11 va chu ky triéu cudng dang cao tir thang 9 dén thang
12 hang nim va luu luong tir thuong ngudn ciia song Sai Gon—Pong Nai. C6 nhiéu nguyén
nhan dan dén tinh trang ngap & TP.HCM, trong d6 nguyén nhan khach quan la do BDKH,
muyc nudc bién dang, gia ting lwong mua va muc dinh tridu, do d6 thi hoa ting dan dén dan
s6 gia ting nhanh vuot ngoai kha nang dap tng cua hé thong thoat nude, co sé ha ting d6
thi. Vi vay, viéc nghién cuu tic dong cuia BDKH dén ngdp tai thanh phé 1a can thiét. Muc
tiéu ctia nghién ctiru nay nham danh gia hién trang ngap nam 2016 va md phong theo cac kich
ban ngap theo RCP4.5 va RCP8.5 cho nam 2030 va 2050, bang cach xay dung duong cong
IDF ctia mua cho hién tai va tuong lai v6i nhitng thoi doan ngén, st dung mé hinh MIKE
FLOOD dé mé phong ngap va tir 6 thanh 1ap ban dd ngap cho khu vire nghién ctru [7-20].

2. Phuwong phap nghién ciru

2.1. Khu vyc nghién curu

Thanh phd H6 Chi Minh ndm & phia TAy Nam ving Do6ng Nam Bo. Phia Bic giap tinh
Binh Duong, Tay Bac giap tinh Tay Ninh, Pong va Dong Bic giap tinh Pong Nai, bong
Nam giap tinh Ba Rla—Vung Tau va bién Dong, Tay va Tay Nam giap tinh Long An va Tién
Giang. TP.HCM nam ¢ ha luu cac con song 16n: song Dong Nai, song Sai Gon, song Bé, ven
ria Pong bang song Ctru Long. TP.HCM nam trong ving c6 khi hau nhiét déi gié mua mang
tinh chat can xich dao. Luong birc xa doi dao, ning trung binh 6,13 gid/ngay. Nhiét d6 trung
binh toan nam khoang 28,4°C. TP.HCM nam trong khu vuc khi hau nhiét déi gié mua. Gio
muia mang mot luong 16n hoi 4m tir phia TAy va Tay Nam. Vi dia hinh ty nhién TP.HCM
kha thp cung véi cac muc dich sir dung dat khac nhau di din dén su phan bd 16 rang vé
khong gian va lugng mua, thdm chi 1a phu thudc vao su khac nhau ctia cac quan ndi thanh
ctia Thanh phé. Tong luong mua TP.HCM dao dong tir 1.200-2.100 mm/nam [8—12].

v BINH DUONG

LONG AN
DONG NAI

§ Cha thich
Raen Ten
Ranh QuanHuyén
W BenC

Hinh 1. Ban d6 khu vyuc nghién ctru.
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2.2. Str dung mo hinh MIKE FLOOD mé phong ngap

Déi v6i mod phong va tinh toan ngap lut, trén thé gidi dd c6 nhiéu nghién ciru, ap dung
cac mo hinh thuy véan, thuy lyc nhu HEC, SWAT, WFLOW, MIKE, HEC RAS, SOBECK,
MIKE, ... Tai Viét Nam, c6 nhiéu mé hinh dugc sir dung dé tinh toéan i Tuy nhién, hi¢n nay
phén mém MIKE do Vién Thuy luc Pan Mach (DHI) phat trién va dugc thwong mai hoa bao
gdm nhiéu module khac nhau lién quan dén méi trudng nude di dugc ing dung rong réi va
cho két qua dang tin cdy... Cu thé 1a mé hinh MIKE FLOOD véi vu diém két ndi tir mang
luoi song 1 chiéu véi mé hinh 2 chiéu cho két qua mo phong dién tich ngp lut trong thoi
gian ngan, da duoc Gmg dung trong nhidu nghién ctru trén thé gidi va Viét Nam [19]. Vi
muc dich mo6 phéng ngdp cho TP.HCM, nghién ctru Iya chon mé hinh MIKE FLOOD, cho
phép két ndi MIKE 11 va MIKE 21 FM mét cach dé dang thong qua cac phép két ndi bén,
két ndi tiéu chuén. Qua trinh thiét 1ap mo hinh duogc thé hién trong Hinh 2.

2.2.1. M6 hinh MIKE 11

MIKE 11 véi cac tng dung trong md phong ché do thuy luc, chat luong nude va van
chuyén bun cat viing ctra song, trong song, hé thong tudi, kénh din va cac hé thong dan nude
khac. Trong d6, module MIKE 11 HD mé ta qua trinh thuy luc dya trén phuong trinh lién
tuc va phuong trinh dong lugng (hé phuong trinh Saint—Venant), duoc giai theo luge dd sai
phan hitu han 6 diém an (4bbott—Inoescu). Cac bude thiét 1ap moé hinh gom xay dung mang
ludi song, mat cit song, xac dinh bién (thugng nguén, ha nguén) va cac thong s6 mo hinh.
Trong nghién ctru nay, mang ludi song...[21]. Cu thé trong nghién ctru nay MIKE 11 duoc
sir dung dé mo phong hé thong thily luc mang séng Sai Gon—Dong Nai véi cac nhanh song
chinh nhu: song Sai Gon, song Pong Nai, song Thi Tinh, séng Vam Coé Pong, song Long
Tau, song Soai Rap...

2.2.2. Mo hinh MIKE 21 FM

MIKE 21 Flow Model FM dya trén luéi tinh linh hoat, phdi hop giita 6 ludi hinh tam
giac va 6 ludi hinh chir nhat, dugc phat trién cho cic tmg dung trong moi trudng hai duwong
hoc, ven bién va cira song, c6 thé duoc ap dung cho cac nghién cuu vé 1ii lut trén dat lién.
Gom cac module ELOS, HD, MT, PT, ST, TR; trong d6, module thity dong luc cung cip co
s0 cho viéc tinh toan cac qué trinh dugc thuc hién trong nhiéu module khéc hodc cling ¢ thé
duoc st dung doc lap. Module nay dugc xay dung dua trén phuong trinh Navier—Stokes 2, 3
chiéu trung binh véi hé s6 Reynolds khong nén két hop do sau voi cac gia dinh Boussinesq
va ap sudt thuy tinh. Su roi rac khong gian cta cac phuong trinh co ban duoc thuc hién bang
phuong phap thé tich hitu han 6 trung tdm voi so d6 sai phan hién [22-26]. Cy thé trong
nghién ctru mo hinh MIKE 21 FM sir dung dé tinh toan dia hinh tir ludi tinh Mesh va dia
hinh Lidar ¢6 d6 phan giai 5m x 5m “nguén: S¢ khoa hoc cong nghé TP.HCM” bén canh d6
1a ban d6 sir dung dat gdm chu yéu cac loai dat o, dat giao thong, dat cay xanh duoc s hoa
vao dé hoan thién dit liéu dia hinh tinh toan trong mo6 hinh MIKE 21 FM, mo6 hinh sir dung
ludi tinh tam giac voi 13339 nut tinh toan va 23782 phan ti.

2.2.3. K&t ndi mo hinh 1D va 2D vao md hinh MIKE FLOOD

Pham vi tinh toan tir H5 Dau Tiéng trén song Sai Gon, H6 Tri An trén séng Pong Nai,
dén Ngi Ba Dén Do hop luu song Nha Bé va qua song Soai Rap cing hé thdng song rach
khu vire Can Gio ra bién, bén canh con c6 hé thong song Vam Co Pong 1ay tir tram thity vin
Go Dau, trén song Vam C6 Ty lay tir tram thity van Tan An. Vi vdy, cac bién tinh toan bao
gom:

MIKE 11 dugc lién két véi MIKE 21FM bang cong cu Link River Branch to Mike 21
sir dung lién két Lateral dé lién két cac song trong hé thong thily luc MIKE 11 vao dia hinh
khu vgc TP.HCM [27-30].
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Bién thuong ngudn: bién myc nude theo gid tai cac tram: Tan An (séng Vam Co Tay),
Go Dau (song Vam Co6 Dong) tir 0:00 ngay 01/01/2016 dén 23:00 ngay 30/11/2016 va bién
luu lugng theo ngay tir 01/01/2016 dén 30/11/2016 cua cac hd: Dau Tiéng (séng Sai Gon) va
Tri An (séng Pong Nai).

Bién ha ngudn: st dung sb liéu muc nudc quan tric tai tram Viing Tau tir 0:00 ngay
01/01/2016 dén 23:00 ngay 30/11/2016.

BAN PO CAC TRAM 5U DUNG TiNH TOAN VA KIEM TRA TRONG KHU VUI'C NGHIEN CU'U
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Hinh 2. Ban d6 céc tram tinh toan va kiém tra tai khu vuc nghién ctru.
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Hinh 3. Qué trinh thiét 1ap mo hinh mé phong ngap.
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Hinh 4. (a) So d6 thily lyc mang séng Sai Gon—Pdng Nai; (b) Dit liéu dia hinh trong mé hinh MIKE
21 FM; (c) Lién két MIKE 11 HD va MIKE 21 FM.

MIKE 11 dugc két n6i véi MIKE 21FM bang cong cu két ndi nhanh song voi MIKE 21
(Link river branch to MIKE 21); sir dung két ndi bén (Lateral) dé két ndi bd phai va bo trai
cac nhanh song trong hé thong thuy luc MIKE 11 vao dia hinh khu vye TP.HCM trong MIKE
21 v6i s6 6 ludi két ndi (Hinh 4a-4c).

2.3. Mé hinh mua thiét ké

Trong nghién ctru nay sir dung mua thoi doan 3h dé tinh toan ngp lut vi c6 dic diém
cho tran mua dac trung ¢ khu vgc TP.HCM, bén canh d6 sit dung phuong phap cuong do
mua tie thoi dé xac dinh dinh mua cho tran mua dai biéu va theo céc kich ban bién doi khi
héu khac nhau, tir d6 dya vao nghién ctru vé phan bé mua cua TP. H6 Chi Minh [14] [18]
nham xac dinh hé s6 mua truéce dinh phuc vu xay dung biéu do mua thiét ké.

2.4. Xay dung kich ban tinh toan ngap

Trong nghién ctru nay d8é xuét 5 kich ban tinh toan anh hudng cua t6 hop mua, triéu va
lii d&én tinh hinh ngap trén dia ban TP.HCM. Cac kich ban nay bao gdm viéc danh gia ngap
vé6i diéu kién hién tai va kich ban co xét dén yéu to do thi hoa va BDKH. Déi voi viee d6 thi
hoa, str dung dit liéu d6 thi hoa dén nim 2025 theo quy hoach phat trién khong gian d6 thi.
Déi v6i BPKH, st dung kich ban BPKH ctia Bo Tai nguyén va Méi truong ban hanh nim
2016 [20]. Kich ban hién trang xét trong truong hop 14 kich ban nén dé so sanh. Cac kich ban
cu thé nhu sau:
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Bang 1. Céc kich ban tinh toan ngap.

STT Kich ban Ky hiéu Mua Triéu La Dia hinh BDPKH
o ) Hién Hién Hién N R .
1 Hién trang Hientrang Hién trang  Khong xét
trang trang trang
Dén nam 2050 c6 xét 2050R
2 2050RPC4.5 50% 50% 50% Quy hoach
BDKH-RPCA4.5 PC4.5
Dén nam 2050 c6 xét 2050R
3 2050RPC8.5 50% 50% 50% Quy hoach
BDKH-RPC8.5 PC8.5
Dén nam 2030 c6 xét 2030R
4 2030RPC4.5 20% 20% 20% Quy hoach
BDKH-RPCA4.5 PC4.5
Dén ndm 2030 c6 xét 2030R
2030RPC8.5 20% 20% 20% Quy hoach
BDKH-RPC8.5 PC8.5

Ngoai kich ban i ¢ thugng ngudn, nude bién dang ¢ ha ngudn, nghién ctru con xét dén
yéu t6 mua nhap bén & khu vuc nghién ciru. Bing viéc lya chon trdn mua dai biéu co thoi
doan 3h vao ngay 26/09/2016 gay ngap ning né TP.HCM cho kich ban hién trang. Chiing t6i
tién hanh thanh 1ap biéu d6 mua thiét ké dwa vao duong IDF theo phuong phap mua dai biéu,
tr d6 chiing t61 Iya chon kich ban mua thoi doan trong tuong lai theo cac kich ban IDF. Biéu
dd mua thiét ké theo céc tan suit cu thé duoc trinh bay nhu Hinh 5a-5b.

30 () 35 (b)
B 25 m2016 | o 30 "2016
£ 20 g 2
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g S | ” ’ % 5 ‘ | 2046-
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Hinh 5. (a) Biéu d6 mua thiét ké tan suit 50%; (b) Biéu d6 mua thiét ké tan suit 20%.
3. Két qua nghién ciru va thio luin

3.1. Két qua hiéu chinh—kiém dinh mé hinh

Hi¢u chinh md hinh qua hé s6 nham Manning dugc chon trong khoang 12-45 (m'?3/s)
tiy vao doan séng. Mo hinh thuy luc duoc hiéu chinh va kiém dinh & tram thuy vin Pha An,
Nha Bé va Pong Tranh.

Thoi gian hiéu chinh mé hinh tir 9:00 ngay 28/09/2015 dén 09:00 gio ngay 30/09/2015,
sau khi hiéu chinh bg théng sd tinh todn mé hinh pht hgp, mé hinh dugc kiém dinh lai tir
9:00 ngay 17/09/2016 dén 9:00 ngay 19/09/2016.

Két qua tinh todn myc nude duge hi€u chinh va kiém dinh cho gia tri tuong quan véi )
liéu thuc do dac trén 0,95 ¢ tram Phti An, Nha Bé va Pong Tranh (Hinh 6a-6¢). Nhu vay, co
s& dir liéu dau vao mo hinh MIKE FLOOD di xay dung du tin cdy dé 4p dung tinh todn mo
phong ngép cho khu vuc nghién ctru.
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Hinh 6. (a) Két qua hiéu chinh myc nudc tai Phii An thang 9/2015; (b) Két qua kiém dinh muc nuée
Nha Bé thang 9/2016; (c) Két qua kiém dinh myc nude Dong Tranh thang 9/2016.

3.2. Két qua tinh todn muc nude trén séng Sai Gon

Nghién ciru d tinh toan thiy luc cho khu vuc thanh phd tir 1/10-30/11/2016. Tir muc
tiéu phuc vu tinh toan ngdp, muc nudc thang 10 (thang c6 muc nudc cao nhit nim 2016)
duogc st dung dé trinh bay két qua ddc trung muc nudc tai cac tram Thi Tinh, Nha Be, Tam
Thon Hié€p. Trong thoi gian 01/10-31/10, myc nudc tai ba nhanh séng Sai Gon 1a Nha Be,
Tam Thoén Hiép va nga ba song Thi Tinh khé cao, cao nhét & tram nga ba Thi Tinh khoang
1,731 m (Bang 2). Nhitng thoi diém nay, kha ning bi ngap 1a rit cao & mot sé quan huyén,
vi dia hinh tai khu vuc nghién ctru thudc ving trung binh va c6 nhiéu dién triing.

Bang 2. Dac trung muc nudc tinh toan (m) nam 2016.

Pac trung (m) Nga ba Thi Tinh  Nha Bé Tam Thén Hiép
Min -2,249 -2,117 -2,093
TB -0,061 -0,078 -0,117
Max 1,731 1,62 1,369

Béang 3. Dac trung muc nudc tinh toan (m) theo kich ban RCP4.5 cho nam 2030.

Pac trung (m) Nga ba Thi Tinh Nha Bé Tam Thén Hiép
Min -2,068 -1,996 -2,000
TB 0,102 0,033 -0,013
Max 1,717 1,709 1,498

Bang 4. Dic trung muc nudce tinh toan (m) theo kich ban RCP4.5 cho nam 2050.

Pac trung
(m) Nga ba Thi Tinh Nha Bé Tam Thén Hiép
m
Min -1,752 -1,647 -1,637
TB 0,448 0,423 0,371
Max 2,218 2,102 1,892
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Béang 5. Dac trung muc nude tinh toan (m) theo kich ban RCP8.5 cho nam 2030.

Dic trung (m) Nga ba Thi Tinh Nha Be Tam Thén Hiép
Min -2,282 -2,013 -2,014
TB 0,118 0,033 -0,013
Max 1,688 1,722 1,483

Bang 6. Dac trung myuc nudce tinh todn (m) theo kich ban RCP8.5 cho nam 2050.

Pac trung (m) Nga ba Thi Tinh Nha Be Tam Thén Hiép
Min -1,742 -1,464 -1,451
TB 0,708 0,619 0,563
Max 2,254 2,270 2,080

Tir két qua tinh toan theo kich ban RCP4.5 cho ndm 2030, triéu cuong dat gia tri cao
nhét vao ngay 17/10/2030. Kich ban RCP4.5 cho ndm 2050, triéu cudng cao nhét vao ngiy
18/10/2050; Kich ban RCP8.5 cho nam 2050, triéu cuong cao nhat vao ngay 17/10/2050, cho
nim 2030, tridu cuong cao nht vao ngay 18/10/2030 (Bang 3-6).

3.2. Két qua tinh todn ngdp cho khu viec nghién ciru

Theo s6 liéu théng ké ndm 2016, trén toan TP.HCM c6 khoang 40 diém ngap. Cac diém
ngap tap trung & cac quan huyén ngoai thanh nhu huyén Binh Chanh, Nha Be, quan Thu Buec,
quan 9, va quan 2 voi d6 sau trung binh khoang tir 0,3—0,4 m va nhiéu diém ngap trong cac
quan ndi thanh nhu quan Binh Thanh, quan 12, Tan Binh, Go Vép, quan 11 va mot doan
duong Nguyen Htru Canh, quan 1.

Két qua mo phong ngdp dugc so sanh voi s liéu thong ké cac diém ngap, tir Trung tim
Diéu hanh chuong trinh chéng ngap nuéc TP.HCM cho thdy: Cac két qua tinh toan mo phong
ngap tir md hinh kha phu hop véi giai doan hién trang nam 2016 (Hinh 7a), cac tuyén duong
ngép trong hién trang nam 2016 cho két qua kha chinh xac, chénh léch sai s gitta hién trang
thuc do va két qua ngap & mot s6 duong lan luot 1a: duong Nguyen Hiru Canh khoang 0,05
m, duong Qudc Huong, Nguyén Vin Huong khoang 0,03 m, Qudc 16 1A va Huynh Tén Phat
1an luot 1a 0,05 m. Dién tich ngap cao nhét trong nghién ctru nay dya vao ty 1é giita dién tich
ngap so voi dién tich ty nhi€n cua toan quan, huyén. Tuong img quan, huyén nao coé ty 1¢
ngap cao thi ¢ dién tich ngap cao. Cac két qua nghién ctru thyc hién mé phong ngap tai khu
vuc nghién ctru ¢ cac kich ban twong lai cho nam 2030, nam 2050; theo hai kich ban RCP4.5
va RCP8.5.

Két qua mo6 phong ngap theo céc kich ban duogc cho thiy:

+ Pdi voi nam 2030, ca hai kich ban RCP4.5 va RCP8.5 muc do ngap ting 1én so véi
két qua mo phong nim 2016. Tong dién tich ngdp trong hai kich ban nay la 4056,3 ha (chiém
1,96% dién tich thanh phd), cao hon so v&i két qua hién trang 2016 khoang 2465,2 ha (twong
ung voi ty 1€ ngap 1a 1,19%) (Hinh 7b-7c).
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Hinh 7. (a) Ban d6 ngap cao nhit cho TP.HCM theo hién trang nim 2016; (b) Ban d6 ngap cao nhét

cho TP.HCM nim 2030 theo kich ban RCP 4.5; (c) Ban db ngap cao nhat cho TP.HCM niam 2030
theo kich ban RCP 8.5; (d) Ban d6 ngap cao nhit cho TP.HCM nim 2050 theo kich ban RCP 4.5.
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BAN PO NGUY CO NGAP KHU VU'C THANH PHO HO CHI MINH
THEO KICH BAN RCP8.5 NAM 2050
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Hinh 8. Ban d6 ngap cao nhit cho TP.HCM nim 2050 theo kich ban RCP 8.5.

Bang 7. Dién tich ngap cia TP.HCM theo cac kich ban.

Dién tich nga Quin/huyén ngi
TT Kich ban Nam s4p Ty 1€ ngap (%) s Y . sap
(ha) nhiéu nhat
1 Hién trang 2016 1591,1 0,77 Quéan 9
2 2030 4056,3 1,96 H. Can Gio
RCP 4.5 )
3 2050 8757,02 4,27 H. Can Gio
4 2030 4056,3 1,96 H. Can Gio
RCP 8.5 s
5 2050 9039,91 4,38 H. Can Gio

+ Kich ban ngap dén nam 2050 véi kich ban RCP4.5, cac két qua mo phong cho thay,
dién tich ngép va mtrc ngap tang lén. O kich ban nay, tong dién tich ngap khoang 8757,02 ha
(chiém 4,27% dién tich toan thanh phd) cao hon so v6i két qua hién trang 2016 khoang 7165,9
ha (ty 1& ngap tuong tng chiém 3,29% so vai dién tich ngap hién trang va chiém 4,27% so
v6i dién tich toan thanh phd) (Hinh 7d).

+ Déi véi kich ban RCP8.5 nam 2050 thi hon 4,38% dién tich ciia TP.HCM cb nguy co
bi ngap, voi tong dién tich ngap khoang 9039,91 ha. So sanh v&i két qua ngap hién trang nim
2016 thi trong kich ban nay, téng dién tich ngp ting 7448,8 ha va ty 18 ngfp ting twrong ing
la 3,61% (Hinh 8).

Theo cac két qua nghién ctru, huyén Can Gio, Binh Chanh, Nha Bé va cac quan 9, 8, 7,
2 12 nhitng quén, huyén chiu anh hudng ning bdi ngap o ca thoi diém hién tai va trong twong
lai.

4. Két luin

Nghién ctru di danh gia cac dién bién cia ché d6 muc nuée trén song Sai Gon-Dong
Nai theo hi¢n trang 2016 va cac kich ban BDKH duogc thiét ké. Cac két qua tinh toan cho giai
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doan ngap giai doan nam 2016 véi tong dién tich ngap cua TP.HCM khoang 1591,1 ha chiém
0,77% dién tich khu vuc nghién ctru. Theo cac m6 phdng ngap theo cac kich ban RCP4.5
nam 2030 co6 dién tich ngap 1a 4056,3 ha nam 2050 1a 8757,02 ha, ti 1€ ngap lan luot 14 1,96%
va 4,27%. Tuong tu kich ban RCP 8.5 nam 2030 c¢6 tién tich ngap 1a 4956,3 ha, nam 2050 la
9039,91 ha c6 ti 1€ ngap 1an luot 12 1,96% va 4,38%, vung chiu anh hudng ngédp ning nhét
ciia BDKH 1a cic quan, huyén khu vuc phia Nam—T4ay Nam va Pong Nam thanh phd (thudc
cac quan 9, 8, 7 va cac huyén Binh Chanh, Nha Bg, Can Gi0), do day la nhiing vung thép
triing, d6 cao trung binh trén dudi 1 m va cao nhit 2 m, thap nhét 0,5 m. Bao céo nay con co
mat s6 han ché 1a chua dua hé théng thoat nudc va cong trinh co s¢ ha tang vao dé tinh toan
(cong, hdm ga, ctra xa va cac cbng, dé bién, dé ngin triéu). Cac yéu t6 dong luc khac co lién
quan nhu sy nang ha dia chat, su thay ddi dia hinh, syt lin dat do khai thac nude ngam, thay
d6i duong bo bién, anh hudng cua thiy tridu, nude dang do bdo, nudc ding do gié mua,.
chwa duoc xét dén trong cac kich ban nay. Cac két qua nghién ctru trén chi 1 két qua nghlen
ctru ban dau, do tin cdy chua cao, can duoc tiép tuc nghién ctru thém.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: N.V.H.; Lya chon phuong phap nghién
ctu: N.V.H., N.P.D.; Xtr Iy s0 liéu: N.P.D.; Viét ban thao bai bao: N.V.H., N.P.D.; Chinh
stra bai bao: N.V.H., N.P.D.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy tai tro cua dé tai nghién ctru khoa hoc
“Xay dung mé hinh du béo, canh bao va quan 1y ngap cho do thi thong minh tai Thanh phd
Hd Chi Minh”, S& KHCN TP.HCM va du an “Xay dung ké hoach hanh dong tng phé voi
BDKH giai doan 2020-2030, tam nhin 2050 cho thanh phd HCM”, S TNMT TP.HCM.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chap loi ich trong nhom tac gia.
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Studying on building the flood scenarios in ho chi minh city by
the impacts of climate change

Nguyen Van Hong!", Nguyen Phuong Dong!
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Abstract: In the recent years, due to the impact of extreme climate, the characteristics of
rain and tide in Ho Chi Minh City has changed. That has greatly affected the flooding of the
city, causing damage as well as greatly impact on the socio—economic activity of the city's
people. Therefore, this study on the climate change impacts to flood in the city is really
necessary. In this study, Using the MIKE FLOOD model to assess the impact of inundation
in HCMC under the influence of climate change (floods upstream in rivers, frequent extreme
precipitation and sea level rise in downstream of Sai Gon and Dong Nai rivers) in period in
2016 and climate change scenarios (Scenarios of RCP4.5, RCP8.5 for 2030 and 2050). The
results show that flooding has increased in both flood area and depth in the future, especially
in the climate change scenario RCP4.5 for 2050 with flood area simulated about 8757,02 ha
(occupying 1,96% of the city’s total area) and RCP8.5 for 2050 with an area of 9039,91 ha
(accounting for 4,38% of the city's total area).

Keywords: MIKE FLOOD; Flooding; Sea level rise; Extreme rain; Ho Chi Minh City.



