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Tém tat: Nghién civu nay nham muc dich mé phong ngdp lut ciing nhw danh gid tac dong va gidi
phap giam ngdp cho Qudn 12, Tp. Ho Chi Minh. Céac module ciia mé hinh MIKE dwoc si dung bao
gom: MIKE 11HD (tinh todn dong chay trén song, kénh, rach, cé xét dén cong trinh cong ngan
triéu); MIKE 21FM (tinh dong chay tran bé mat tir dit liéu dia hinh LiDAR (2,5x2,5m) va cong trinh
dé ngan triéu ven song); MIKE URBAN (mé phong mang lwdi thodt nwée dé thi tiv dir liéu hién
trang céng o quan 12) va mo hinh MIKE FLOOD (thuc hién két noi 3 mé hinh MIKE 11 HD, MIKE
21 FM va MIKE URBAN). Nghién ciru da sir dung trdn muwa tiéu biéu ngay 26/9/2016 dé tinh ngdp
hién trang. Két qua tinh todn ngdp tir mé hinh cho thdy hé thong tiéu thodt nuwde Qudn 12 hoat dong
chwa hiéu qua. Bén canh do, kich ban giam ngdp ciing dwoc xay dung cho nhitng con dwong thuong
xuyén bi ngdp nhw Nguyén Vin Qud va Phan Van Hén. Két qua ciia nghién civu ciing dé gop phan

trong cong tdac quy hoach ciing nhw tinh todn hé thong thodt niede dé khéng gdy ngdp.
Tw khoa: Ngdp, Quan 12, LiDAR, MIKE URBAN, MIKE FLOOD.
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1. Pit vin dé

Nhiing tac dong do ngap giy ra dbi v6i con
nguoi, kinh té, xa hoi tai Tp. HCM dang dan 16n
hon trong nhitng nam gan day. Diéu nay duoc dy
bao s¢€ gia tang trong tuong lai dudi anh huong
ctia bién d6i khi hau (BPKH) dan t6i nhing thay
d6i trong tin suit, cudng do, thoi doan, thoi gian
cua cac hién tugng thoi tiét va khi hau cuc doan
[8]. Khong nhiing vay, Tp. HCM la mét trong 5
thanh phd hang dau thé gidi v6i sé dan co thé bi
anh huong cua bién doi khi hau vao nam 2070,
do thanh phd nam gan ngang muc nudc bién, 40-
45% dién tich dit nam trong khoang 0 - 1 m so
v&i muc nude bién [1]. Trong khi do, ti 1¢ dan sb
& thanh phd 1a rat 16n va khong ngimg gia ting
nén rat can cé nhirng giai phap hiru hiéu giup
giam thiéu nhing thiét hai do ngap gy ra. Cac
nghién ctru tinh todn bang mo hinh tong hop céac
yéu t (mua, triéu, 1, cong trinh) gitip tim ra cac
nguyén nhan gay ngap trong khu vuc [2,10].
Viéc tinh toan hodc canh bao ngap la mot nhiém
vu rat quan trong phuc vu cho nha quén 1y dua ra
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dé xuat, giai phap giam ngap. Luu vuc Tham
Luong - Bén Cat - Vam Thuét - Rach Nuégc Lén,
cu thé 1a Quan 12 - Tp. HCM la mét trong nhiing
luu vuc vura bi ngap do tridu, vira bi ngap do
mua, vi vay, nhom nghién ctru chon luu vuc c6
tinh tong quat hon nhu thé véi muc dich s& phan
anh dugc hoan toan anh hudng cua thién tai téi
qué trinh d6 thi héa va tim ra hudng khic phuc
hop 1y hon. Bai bao ung dung mo hinh MIKE
FLOOD [3] tinh toan tong hop cac yéu t6 dia
hinh, hé thong thoat nudc, hé théng song rach
nham xéc dinh nguyén nhan ngap cho mot 56
tiéu luu vuc quan 12 thudc luu vuc Tham Luong
- Bén Cat. Két qua thu duoc phuc vu hd trg 1anh
dao, nha quan 1y do thi ¢ cai nhin tong thé
nguyén nhan, chi tiét tinh hinh ngap ctia khu vuc
lya chon trén. Nghién curu s€ tiép tuc dugc mo
rong phuong phap nay cho ting luu vuc va tng
dung cho toan thanh phd khi hoi du diéu kién
nhu cac hé théng céng thoat nudc dugce cap nhat
day du dit liéu, cac cong trinh trong diém chong
ngap di vao hoat dong toan dién.
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2. Phwong phap va s liéu sir dung

2.1. Phwong phap

Trong nghién ctru nay di ding nhiéu phuong
phap khac nhau dé c6 thé giai quyét duoc bai
toan giam ngap:

- Phuong phéap ké thira, tong hop, phan tich
va thong ké:

Dugc str dung dé tinh toan cac sd liéu co ban
nhu sb liéu mua, triéu, 1ii va cac thong ) cong
trinh ciia cac du an cua cac dé tai trudc day va
cua nghién ctru nay [6].

- Phuong phap khao sat:

Str dung thudc day, day thimg va vat nang dé
do dd sau, chiéu rong cac kénh nho bd sung cho
khu vuc nghién ctru.

- Phuong phap ban db [7]:

Str dung dé trich xudt cac ban d6 cho khu vuc
nghién ctru tir cic ban d6 hanh chinh cho céac 16p
phan vung phuong xa, duong xa, cac cong trinh
céng, hd ga, cua xa va dir li¢u do cao s6 DEM,
LiDAR cua toan khu vuc Tp. HCM.

- Phuong phap mo6 hinh hoa:

Str dung cac md hinh MIKE FLOOD d¢é tinh
toan ngap, trong bd mo hinh nay két hop 3 md
hinh MIKE 11 HD, MIKE 21 FM va MIKE
URBAN [3].

2.2. 86 liéu sir dung

Dir liéu ban d6 LiDAR: Thu thap dir liéu vé
ban dd, dir liéu anh vién tham va da thiét lap
duogc dir lidu d6 cao sb dia hinh (LiDAR) cho
khu vuc nghién ctu véi d phan giai cao
(2,5%x2,5 m) [11].

Thu thap, phén tich, danh gia va tong hop cac
dir liéu vé khi tuong thily vin va hé thong cong
trinh thoat nudc cling nhu vé cac diém ngip tng
trong khu vuc nghién ctru.

Khao sat bo sung cac so lidu dia hinh song,
mit cit song, do dac luu lugng cho 2 vi tri song
Sai Gon ngay khu vuc nghién ciru; cu thé 1a da
khao sat song Vam Thuat bo sung cho khu vuc
nghién ctru cling nhu dir liéu da thu thap cho toan
lwu vuce ha luu séng Sai Gon - Pong Nai. Khao
sat cac tuyén cong thoat nude, hd ga thu nude, dé
doc song Sai Gon, Vam Thuat va Tham Luong
[4]; khao sat cac vi tri cong trinh ngdn tridu
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cudng va cac ctra xa doc tuyén song trong khu
vuc nghién ctru [9]; Khao sat cac diém ngap
trong khu vyc nghién ctru cho mua mua nam
2016 va mua kho 2015, két qua cho thdy khu vuc
nghién ctru khong cé ngép trong mua kho (khong
ngdp do tridu) vi da c6 cac dé ngan tridu hoat
dong hi¢u qua.

S liéu mua dé phuc vu mé hinh 1a dién bién
tran mua gay ngap tai quan 12 ngay 26/9/2016,
duoc thé hién nhu trén hinh 1.
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Hinh 1. Vi lwong tran mwa ngay 26/9/2016
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Mang ludi séng Sai Gon - Pong Nai va hé
thong kénh, rach tai quan 12 duogc thiét lap dya
trén so dd mang ludi song, dir li€u mat cit va
thong s6 cong (Hinh 2).
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Hinh 2. Hé thong kénh rach trong MIKE 11
Nghién ctru da st dung myuc nudc (m) tai

Viing Tau va Tan An theo gio, luu lugng xa
(m?/s) tai hd Dau Tiéng va Tri An theo ngay dé
lam diéu kién bién tinh toan.

Mang ludi thoat nudc quan 12 dugc thé hién
trén Hinh 3.

Day 1a ban dd két hop céc tiéu luu vuc va cac
nut thu nude cling nhu cac nit thoat nude ra song
va cac duong cong dan nudc. Thong sd cong
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thoat nudc trong dir lidu co cac loai cong tron
duong kinh tuy theo con dudng c6 loai 600 mm,
800 mm, 1000mm, ... cac loai céng hop co loai
2mx3m, ¢o6 loai 2mx2m, ....

Dit liéu dia hinh dugc dua vao va thé hién
trong MIKE 21FM nhu Hinh 4.
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Hinh 4. Dia hinh dé cao Qudn 12

Dir liéu LiDAR Tp. HCM dugc thanh 1ap voi
khu bay chup anh sb. Dit li¢u LIDAR duoc thyc
hién bay quét thu thap du liéu to 28/2 -
26/5/2012 bao gém 24 quin huyén cua thanh
phd c6 toa @6 tir 10°10° - 10°38” vi d6 Bic va
106°22’ - 106°54° kinh d6 Dong. Tong dién tich
quét khoang 2.121 km?.

3. Két qua

3.1. Két qua ngdp qudn 12

Céc thong s6 can hiéu chinh cia mé hinh 1a
hé s6 nham Manning, h¢ s6 ton that, hé sb khong
thdm nudc cua tiéu luu vuce thu nude. Ddi vai
khu vuc ¢6 nha & thi hé sb khong thdm nude 1a
80% va duong giao thong 1a 75% trong dgt mua
ngay 26/9/2016.

Két qua mé hinh cho thiy cac tuyén duong
ngap 1a cac tuyén dudng nhu Nguyén Vin Qué
(tir SN359 dén Hém 412) va Phan Vian Hén (tur
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Qubc 16 1A dén SN287). B chénh 1éch muc
nudc thip (chénh léch ~ 0,05 m).
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Hinh 5. Bdn.do”‘ In.gdp lut trén dia hinh Quan 12
theo tran mwa ngay 26/9/2016
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Hinh 6. Ban do ngap lut trén dia hinh Qudn 12
so sanh gitta thuc do va ket qua tinh toan moé
hinh theo tran muwa ngay 26/9/2016
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Hinh 7. Ban do ngdp lut 2 tuyén dwong Nguyén
Van Qua va Phan Van Hon

Hinh 5 - hinh 7 mé phong két qua ngép theo
2 yéu té mua va thuy triéu trén song anh huong
dén dia hinh Quan 12, yéu t6 mua 12 6 liéu cua
tran mua hién trang ngay 26 thang 9 nam 2016,
yéu t6 thuy triéu 13 luu lugng va muc nude trén
hé thong song Sai Gon Pdng Nai néi chung da
d6 vao kénh Tham Luong - Bén Cat va rach
Nude Lén ciing anh hudng dén dia hinh quan 12,
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dé dam béao yéu té chinh xac va co thé gitip mo
hinh MIKE FLOOD khéng gip phai 15i, bién
mua va bién triéu phai cing mot thoi gian.

Ban d6 ngap Iut duge ghi nhan vao lic 8 gio
00 phut t6i ngay 26 thang 9 nim 2016, thoi diém
sau khi dat dinh ngap va luc nay nudc chua rat
kip nén mo hinh xac dinh dugc dé tién so sanh
v6i cac kich ban khac trén cing mot mdc thoi
gian va dia diém. Vi ban d6 ngap duoc xdy dung
tir két qua MIKE 21 ludi vuong, nén mdi diém
ngap sé thé hién dugc muc ngap va nguy co ngap
chinh xac hon.

3.2. Két qud ngap dwong Nguyén Vin Qud

Trong trdn mua ngay 26/09/2016, biéu do
muc nude chay trong cong trén dudng Nguyén
Vin Qué (Hinh 8) nhan thay ring myc nudc ting
nhanh chi trong vong 45 phut tir luc bat dau con
mua cho dén 17 gi0 myc nude da dat 0,20 m
(duong mau do). Muc nudc dat dinh va duy tri
ngap trong thoi gian la 60 phut, lic nay muc
nude dat 0,35m sau d6 muc nudce bat dau rit va
kha cham (tir 18 gio 30 phut dén 20 gio 00 phit).
Diéu nay cho thiy tuyén cbng hoat dong tuong
d6i tt, do mot phan cac hé ga tai day tap trung
rac va gip phai trdin mua qua 16n nén méi dan
dén tinh trang trén.
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Hinh 8. Tong dg sau ngdp tai dwong
Nguyén Van Qua

Hinh 9. Hinh anh ngdp thiee té trén duwong
Nguyén Van Qua
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3.3. Két qua ngdap dwong Phan Vin Hén

Két qua ngap tai dugc Phan Vin Hén vao
ngay 26/09/2016 dugc mé phong nhu Hinh 10.

Tuyén cong ¢ duong Phan Vin Hén (Hinh
11) hoat dong khong tot vi thoi gian tap trung
nudce tuy khong nhanh nhung thoi gian nudc rat
xudng cham. Mot phan do tuyén cbng tai day
kha cti, d6 nham cao lam can tré qua trinh luu
thong nudc, tor d6 gy ngap.
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Hinh 10. Tong dé sdu ngdp tai dwong

Hinh 11. Hinh anh ngdp thuc té trén duong
Phan Van Hon

3.4. Kich bdn giam ngdp theo gidi phap
ting kich thuéc cong

Sau khi da m6 phong ngap theo tran mua
ngay 26/9/2016 voi hién trang thoadt nude da cho
duogc két qua ngap. Nghién ctru da dua giai phap
tang kich thudc céng cho Quén 12 tai 1 sé tuyén
duong hay xdy ra ngap nhu tuyén duong Nguyén
Van Qua va Phan Van Hén hudéng ra kénh Tham
Luong.
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Hinh 12. Hién trang mot doan cong trén duong
Phan Van Hon
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Tuyén cong doc trén 2 doan dudong Phan Vin
Hén va Nguyén Vin Qua c6 duong kinh trung
binh 1a 1000 mm ngoai ra mét s6 doan co kich
thude céng 1a 600 mm va 800 mm, voi mat do
dan s6 va thoi tiét ngay cang cuc doan nhu hién
nay thi duong kinh cong nhu vay khong chiu ndi
ap luc to nhitng tran mua cuyc doan nén gay
ngap.
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Hinh 13. Hién trang mot doan céng trén duong
Phan Vin Hén sau khi da tang kich thude gap déi

Kich thudc cbng sau khi dugc thiét ké 1a 2000
mm, gap do6i so v&i hién trang cong ban dau
(Hinh 13). Sau dé, tién hanh mo phong vdi tran
mua ngay 26/9/2016 dé so sanh va danh gia hiéu
qua cua giai phap nay.
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Hinh 14. Mgt doan cong trén dwong Phan Vin
Hén bi ngdp khi giit nguyén kich thude cong

Poan cong nam trén duong Phan Van Hén
v6i hién trang duong kinh duong kinh 1an luot 14
600 mm va 800 mm, con mua ngay 26/9/2016
bét dau lac 16 gio 30 phut va chi sau 30 phit
doan duong nay da bi ngap tir 0,15 m dén 0,24 m
(Hinh 14). Nghién ciru dé xuét giai phap nang
cdng nhu da trinh bay ¢ trén véi viée ting duong
kinh cho doan duong Phan Van Hén 1én 2000
mm.

Cung mdt tran mua va mot thoi diém mua ltc
17 gio 00 phut va gitr nguyén cao d mat duong
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thi myuc nudc dang trong cbng chi dat 3,4 m va
nhitng hé ga nén mat dudong chua bi ngap (Hinh
15). Biéu nay cho thay, giai phap tang kich thudc
cong 1a kha hiéu qua trong viéc giam ngap cho
doan duong Phan Van Hon ndi riéng va ca khu
vuc quan 12 noi chung.
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Hinh 15. Mgt doan céng trén dwong Phan Vin
Hén da tang kich thude cong
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Hinh 16. Mgt doan cong trén dwong Nguyén Vin

Qud bi ngdp khi giit nguyén kich thuée cong

Poan cong nam trén duong Nguyén Vin Qué
voi hién trang duong kinh 1a 1000 mm, con mua
ngay 26/9/2016 bit dau lac 16 gio 30 phut va chi
sau 30 phut doan duong nay da bi ngap tir 0,2 m
dén 0,5 m (Hinh 16). Nghién ciru tién hanh giai
phap nang céng nhu di trinh bay & trén véi viéc
tang duong kinh cho doan duong Nguyén Vin
Qua Ién 2000 mm.

Hinh 17. Mgt doan céng trén dweong Nguyén
Van Qud da tiang kich thude cong
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Cung mat tran mua va mat thoi diém mua lic
17 gio 00 phut va gitr nguyén cao do mat duong
thi muc nudc dang trong céng chi dat 2,6 m,
nhirmg hd ga nén mat duong chua bi ngap (Hinh
17). Biéu nay cho thay, giai phap tang kich thudc
cdng 1a kha hiéu qua trong viéc giam ngap cho
doan duong Nguyén Vin Qua ndi riéng va ca
khu vuc quan 12 noi chung.

4. Két ludn va kién nghi

Két qua két hop 3 md hinh dé tinh toan ngap
cho két qua gan vai thuc té.

Két qua tinh toan ngdp tir mé hinh MIKE
FLOOD cho théy, hé théng tiéu thoat nurde Quan
12 hoat dong chua tét khi muc nudce ting két hop
v6i xa lii thuong ngudn tang nhd vao hé thong
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cura xa dugc dat ven song, kénh, rach va céng
ngan triéu. Khu vuc Quan 12 bi ngap la do mua,
cu thé: & kich ban hién trang nam 2016: khu vuc
Quan 12 c6 d6 sau ngap phd bién tir 0,1 ~ 0,5 m,
khu vuc ven cac cira xa déu ngap trén 0,3 m,
tuyén dudng Nguyén Vian Qua ngp tir SN359
tGi Hém 412 c6 d6 sdu ngdp ~ 0,5 m, tuyén
dudng Phan Van Hén ngap tir Qudc 16 1A s nha
287 c6 40 sau ngap ~ 0,3 m.

Nghién ctru nay di tién hanh giai phap ning
cap duong kinh cho cac tuyén cong nam trén 2
duong Phan Vian Hon va Nguyén Vian Qua. Két
qua cho thay, sau khi ting dudng kinh cbng 1én
2000 mm thi cac tuyén céng nam trén 2 doan
duong nay da khong con bi ngap.
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CONSTRUCTING REDUCE INUNDATION SCENARIOS
FOR DISTRICT 12 ON THE MODEL

Huynh Luu Trung Phung', Tran Tuan Hoang?, Ho Cong Toan? Nguyen Phuong Dong?,
Huynh Thi My Linh?, Nguyen Ky Phung!
'Department of Science and Technology, HCMC
2Sub-Institute of Hydrometeorology and Climate Change

Abstract: The study aims are to simulate inundation level as well as impact assessment and flood
mitigation solutions for District 12, Ho Chi Minh City. Modules of MIKE model are used consisting
of MIKE 11 HD (calculating the flows in rivers, canals, and ditches with tidal sewers); MIKE 21FM
calculating surface overflow from LiDAR topographic data (2.5mx 2.5m resolution) and dike pro-
tection along the river); MIKE URBAN (simulating urban drainage network from the existing sewer
data in District 12); and MIKE FLOOD (connecting three models MIKE 11 HD, MIKE 21 FM, and
MIKE URBAN). The specific rain on September 26, 2016 was used to calculate the current inunda-
tion. Simulated results show that drainage system is not working well in District 12. Besides, inun-
dation scenarios reduction also establish for frequently flooded roads such as Nguyen Van Qua and
Phan Van Hon street. The study results also contributed to the planning as well as the calculation
of the drainage system to prevent flooding.

Keywords. Inundation, District 12, LiIDAR, MIKE URBAN, MIKE FLOOD.
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