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Xay dung hé théng mé hinh du bao, cdnh bao ngép la gidi phap cung cép thong tin vé tinh hinh
ngap doé thi dén ngudi dan thanh phd Tha B trong thai diém hién nay khi chua cé cac gidi phap
chéng ngap hiéu qua cho toan thanh phé H6 Chi Minh. Hé théng mé hinh dugc xay dung gém
bd md hinh MIKE Flood (md hinh Mike URBAN, MIKE 11, MIKE 21) va d liéu dia hinh, s6 liéu du bao
mua (phuong phap Al), du bao triéu (phan mém Utide), s6 liéu du bdo xa 10 hé Dau Tiéng, Tri An b
sung mot sé cong cu hd trg mo hinh chay tu déng bang cong nghé thong tin da dugc Phan vién
Khoa hoc Khi tugng Thay van va Bién déi khi hau thuc hién trong du én **Xay dung mé hinh canh
bao ngap cho khu vuc Nam Trung BO'". M6 hinh nay dugc hiéu chinh va kiém dinh lan luot véi cac
dir liéu trong thai gian 26/9/2016 va 5/8/2020 |a thai diém dién ra 2 tran mua lich st co téng luong
mua tai tram Mac Binh Chi dat ngay trung tam thanh phé HO6 Chi Minh do dugc gan 200mm, dién
bién mua & dién rong toan thanh phd va cho két qua kha tét vé do sau ngap du bao so vdi so liéu
thuc do c6 sai s6 £5cm. Thong tin vé canh bao ngép truc tiép bang camera bao gém canh béo
bang hinh anh va dé sau ngap, ban dé ngap du bao va mét s6 thong tin khac cé trén trang webgis:

http://chongngaphcm.info.

Tur khoa: Al, MIKE FLOOD, ngdp do thi, Thanh phé Thi Bic, WebGlIS

GIGI THIEU

Thanh phé Tha Dtic (TPTD) dugc thanh lap trén co
s sap nhép ctia ba quén la Quén 2, Quén 9 va Q. Thu
Ptic (xem Hinh 1) !, TPTD la thanh phé d4u tién clia
Viét Nam thudc loai hinh don vi hanh chinh thanh
phd truc thudc thanh phd trung uong. TPTD nidm &
phia dong thanh phé H6 Chi Minh (TPHCM) c6 vi
tri dia li nhu sau: Phia déng gidp véi thanh phé Bién
Hoa va huyén Long Thanh, tinh Péng Nai véi ranh
gidi la song Dong Nai; Phia tay gidp Quén 12, Q. Tan
Binh, Q. Binh Thanh, Quén 1 va Quén 4 véi ranh gidi
la song Sai Gon; Phia nam gidp huyén Nhon Trach,
tinh Dong Nai va Quan 7 (qua song Sai Gon); va Phia
béc gidp cdc thanh phé Thuén An va Di An thudc tinh
Binh Duong.

TPTD véi quy moé dén s6 hon 1 triéu nguasi (12% tng
dén s6 cia TPHCM), céc trin ngap da lam gidn doan
cac hoat dong kinh t€ xa hoi, da va dang tiép tuc anh
hudng dén viéc giao thong, luu thong hang hoa, sinh
hoat ctia nguoi dan & day. Tran mua lich st chiéu
26/9/2016, trdn mua I6n nhét trong vong 40 nim qua
v6i lugng mua do dugc tai tram Mac Dinh Chi (204,3
mm), Thanh Pa (172,2 mm), Cau Béng (133,3 mm),
Phuéc Long (115,4 mm) da lam té liét hé thong giao
thong & TPTD va nhiéu quan/huyén khac.

DPia cé nhiéu nghién ctiu vé chong ngédp ¢ TPHCM
nhu cdc cong trinh nhu dé bao, c6ng ngan triéu da

= /i i b \.
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Hinh 1: Vi tri khu vuc nghién ctu

va dang di vao hoat dong giup gidm ngap tai nhiéu
diém. Nhiéu nha khoa hoc ciing da nghién ctu vé
cac nguyén nhan ngap nhu do triéu cudng, do mua
cyc doan, do sut lun.... Hién nay, TPHCM c6 cac
chuong trinh, du én do nudc ngoai tai trg nhu du
an “Xay dung s6 tay nén tang bdo cdo ngép lut truc
tuyén va hé trg ra quyét dinh” (Ngan hang thé gisi
va Thuy Si, 2019) cho S& Xay dung TPHCM véi noi
dung chinh 1a luu tri dii liéu, bdo cao, cling chua dugc
trién khai va nhiéu nghién ctu khdc vé chéng ngép
nhu Nhoém tac gia ciing da thuyc hién cac dé tai nghién
ctiu v6i ndi dung chinh vé€ mua vugt tin sudt thiét ké
hé théng thoat nuée? va nghién ctiu vé€ du bao mua
thdi gian cyc ngdn ¢ TPHCM (S& Khoa hoc va Cong

Trich dan bai bao nay: Hoang TT, Long P T, Déng N P, Phan L V. Xay dung hé thng mé hinh du béo,
canh bao ngap cho Thanh phé Tha Dic. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(S12):S111-S119.
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nghé TPHCM, 2018). Tuy nhién, hién nay cac nghién
ctiu chua c6 sy gan két 1ién hoan thanh mot hé théng,
trong giai doan thuc hién cac du an thi tinh trang ngap
van ton tai ¢ mot s6 noi chua dugc gidi quyét hodc
khong thé gidi quyét ngay.

Vi véy, d€ han ché nhiing thiét hai do ngap do thi
can c6 thong tin du bdo, canh bdo sat véi thuc té dé
giam thiéu muic d6 anh hudng va gitip nha quan ly c6
phuong én dé€ gidm ngép va quy hoach ha ting do6 thi
ciing nhu cho cong tac diéu hanh hé thong cong trinh
chong ngép, ha tang ky thuit, giao thong 6 muc do
pht hgp, c6 hiéu qua. Thong tin tii trang web http://c
hongngaphcm.info/ sé gitip ngudi dan c6 thé theo doi
16 trinh dy dinh di chuyén c6 bi ngap hay khong dé€ c6
phuong én thay d6i 10 trinh gitup gidm thiét hai vé tai
san va thdoi gian, cdc nha quan ly, diéu hanh biét dugc
nhiing viing dang bi ngap, sé bi ngap dé c6 phuong an
xt ly kip thoi.

PHUONG PHAP NGHIEN CUU VA SO

LIEU SU DUNG

Phuaong phap chinh dugc stf dung:

- Phuong phap mo hinh héa: st dung bé mé hinh
MIKE FLOOD? 1a sy két hop clia cac mé hinh bao
gbm cac md hinh thty vin d6 thi MIKE Urban tinh
toan dién bién mua - dong chay?-®; MIKE 11 tinh
toan thity lyc trong kénh hé va song”; MIKE 21 tinh
toan ngap trén dia hinh. So d6 qué trinh thuc hién
mo6 hinh MIKE FLOOD dugc trinh bay trong Hinh 2.
- Phuong phap WebGIS: két hgp cong nghé thong tin
va GIS d€ xay dung cdc cong cu (module) dé€ hé trg
cho thu thép di liéu, chuyén di liéu tit tram do thoi
tiét mdy cht va xit ly cdc anh camera, hd tr¢g m6 hinh
du bdo ngap tu dong.

- Phuong phédp du bdo mua bing hoc mdy (Machine
Learning, AI): M hinh dy bdo mua: st dung thuat
toan K-Nearest Neighbor (K-NN) (xem Hinh 3) ti
md hinh Machine Learning véi ky thuét Supervised
Learning (xem Hinh 4) d€ duy bdo mua thdi doan ngan
3h - 24h.

- Va mot s6 phuong phdp théng ké, todn.

S6 liéu st dung

S8 liéu phuc vu hiéu chinh - kiém dinh trong thoi
diém ngay 26/9/2016 (xem Hinh 5 - Tréi) va 5/8/2020
1 8 liéu khi tugng thu thap tai tram Tan Son Hoa®,
cac tram mua khac va s6 liéu thily vin muc nudc tram
Phu An, Nha B¢, Ving Tau (xem Hinh 5 - Phai),...
6 TPHCM tu Pai Khi Tugng Thay Van khu viic Nam
B9,... luu lugng thu thap tit ban quan Iy h6é Dau Tiéng
va Tri An. Céc dii liéu ctia cdc tram nay dugc dung
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Hinh 3: D6 thi cd s& ly thuyét ctia thuat toan K-NN
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Hinh 4: So d6 khi mé hinh du bdo mua

cho qua trinh kiém chiing két qua du bdo thti nghiém
trong thoi gian ti ddu miia mua nam 2020 dén nay.
S6 liéu dy bao mua lam d4u vao cho M6 hinh du bdo
ngap dugc ldy tit mo hinh du bao mua A s6 liéu muc
nudc bién dugc 14y tit phan mém dy bao muc nude
thuy triéu Utide; s6 liéu du bao luu lugng xa ctia 2 hd
Dé4u Tiéng va Tri An 910 dugc thu thap ti trang web
ctia Ban chi huy phong chéng thién tai va tim kiém
ctiu nan TPHCM (http://www.phongchonglutbaotph
cm.gov.vn/).

S6 liéu do cao s6 dia hinh dugc thu thap ti S¢ Khoa
hoc va Cong nghé TPHCM v6i s6 liéu dia hinh Lidar
cho khu viic nghién cttu v6i do phén gidi (Im? ¢6 5
diém khong ché) phuc vu x4y dung dia hinh cho mo
hinh ngap.

Anh vé tinh, anh radar (xem Hinh 7), thiy hé va
hé thong tram thiy van (xem Hinh 6), cdc ban d6
hanh chinh, thay lgi, hé théng thoat nudc khu vuc
TPTP 112,

KET QUA VA THAO LUAN

Xay hé théng du bao, cdnh bao ngap
He¢ thong thong tin tinh hinh ngép, dy bdo ngéap va
canh bdo ngép la sy két hgp cdc mo hinh thay vén,
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Hinh 2: So d6 mé hinh MIKE Flood

= g S MUC NUOC
Biéu db mura thiét ké chu ky 10 ndm tram Tan Son Hoa va] e e Ao

Hinh 5: Sé liéu mua thiét ké chu ky 10 ndm tram Tan Son Hoa (Trai); S6 liéu muc nudc (Phai)

thuay luc (dy bdo mua, dy bao thay triéu, du bao luu

lugng thugng ngudn) cung véi cac di liéu vé cong i ’N:\’i “'---:,_{f.k.,:.m ,,E(;‘;.g;gggm;;ig"g; ".‘,‘Sﬁm.
trinh nhu hé théng thodt nudc, hé théng song rach, : “@;} iy ‘ )"5 =
cAc cong trinh thiy lgi, dic biét 1a hé théng camera s\ { ! s 7
quan sat ngap va cac cong cu dugc xay dung tit cong - |
nghé thong tin hién dai dii liéu 16n (bigdata), hoc may {3
(Machine Learning), tri tué nhan tao (AI) da tao ra y

san phdm cong nghé nhu céc dy bao mua trudc 3h, o A g

tao ra cdc ban do ngép du bao stt dung b mé hinh L T e o

MIKE FLOOD, céc hinh anh ngép tif camera gidm sat

¢4 thé canh béo ngap thai gian thuc trén nén webgis.

San phdm nay c6 thé dugc goi la Hé théng du bdo,
canh bao ngﬁp cho thanh phé th()ng minh. Hinh 6: Vij tri tram Thay véan va thuay hé luu vuc Sai

) Gon - DBong Nai

Qui trinh vén hanh hé théng

Budc 1: Module du bao mua AI dugc xt ly tu dong

a0 khoang 6h -7h sdng hang ngay tao cic s lifu mua  Budc 2: Phan mém Utide du bao muc nuéc bién cho
du bao vao M6 hinh MIKE Urban; song song d6 dua  md hinh MIKE 11, qua trinh nay dugc dy béo 1 thang
thong tin du bdo mua trén trang WebGIS. cép nhét 1 lan.

Si13



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng, 5(512):5111-SI19

Hinh 7: Anh radar Nha Bé

Budc 3: S liéu du bdo x4 ctia ho Dau Tiéng va Tri
An dugc dua vao bién luu lugng cia MIKE 11, qua
trinh nay dugc cap nhat khi ¢é su thong bao thay déi
ctia ban quan ly hoé va dugc thuc hién Iic 7h - 8h sang
hang ngay.

Budc 4: M6 hinh du bdo ngép (xem Hinh 8) tu dong
cap nhét s6 liéu vao méi 8h sdng hang ngay va bat dau
md phong du bao ngap cho khu vic nghién ctu, sau
khi tinh todn xong sé tao 16p ban d6 ngap va dugc
truyén tu dong 1én méy cha.

Buéc 5: Module ty dong nhan va cap nhat 16p ban
d6 ngap 1én hé thong ban d6 nén hanh chinh (google
map, c6 thé thay ban d6 nén khac) va tinh toan théng
ké sau d6 dua thong tin vé cac mic ngp lén trang
WebGIS.

Budc 6: Thu thap di liéu tu dong tlii camera giam sat
tai cdc vi tri thudng xuyén ngap (hoidc két néi véi cac
camera giao thong, camera chéng ngép...). Khithong
bdo mua tu cdc tram mua ty dong, module xt Iy anh
sé cap nhat video vao trang WebGIS d€ thong tin tinh
hinh dién bién ngép truc tiép, module thong ké tinh
toan d¢ sdu ngdp ti dnh camera sé thong tin canh bao
ngap cho tiing khu viic c6 camera, dii liéu nay cling
dung cho hiéu chinh, kiém chiing lai M6 hinh dy béo
ngap dé co thé cho két qua tdt hon cho nhiing 14n du
béo ké tiép.

Hién tai trong nghién ctu cho khu vic TPTD 6 cac
vi tri thiét 14p Camera gidm sat & nhiing tuyén dudng
thudng xuyén ngép: vi tri s6 1 Camera dudng Quoc
Huong, vi tri s6 2 Camera dudng Tran Ngoc Dién,
vi tri s6 3 Camera dudng D6 Xuin Hop, vi tri s6 4
Camera duong Pham Vin Dong. Duéi déay 1a hinh
anh camera thu thap khi ¢ mua va két qua ban do
du bao ngdp cho thdy su tuong quan gitia s6 liéu khao
sat va tinh toan c6 vi tri truing khép va miic do ngap
tuong doi c6 sai s6 thap.

Dit liéu dau vao va két qua mé hinh

Dit liéu duy bdo mua : két hgp anh radar, danh may vé
tinh dugc thu thap tii website (http://amo.gov.vn/rad
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Hinh 8: Hé théng Mé hinh du bao, cdnh bao ngap

ar/NHB ), két hgp thuat todn K-NN va Al cho két qua
dy bdo mua dugc kiém chiing nhu Bang 1 va dugc
thong tin dy béo hién thi trén WebGIS: http://chong
ngaphcm.info/.

Két qua thu nghiém du bdo trong nhiéu lan va dugc
danh gia tuong quan gitia s6 liéu thuc do va du bao
cho R kha t6t 0,7 — 0,95 cho cic lan du bdo (xem
Bang 1).

Dit liéu muic nuée: Phan mém Utide 1 tinh todn muc
nudc du bdo lam bién cho mang luéi tinh toan mo
hinh thay Iyc MIKE 11. Va dugc kiém ching véi s6
liéu thuc do (xem Hinh 8 va 9).

Biéu d6 muyc nuwdc tinh toan va thyc do thang 4 ndm 2018
tai tram Ving Tau

Hinh 9: Muc nudc tinh toan va thuc do thdng 4 nam
2018 tai tram Ving Tau

Phan mém dy bdo muc nudc thiy triéu dugc tinh
toan va tht nghiém nhiéu lan da dugc céng b6 mot
6 bai bao vé phadn mém Utide cho két qua kha chinh
xéc v6i R? = 0,98 (xem Hinh 10). Két qua du bao muc
nudc tri€u cho tram hai van Viing Tau (xem hinh 9)
cho két qua sai s6 & chin triéu khodng 3 - 5cm, cac
dinh triéu rat trung khép véi s6 liéu thuc do gitp du
bdo ngip trong khi triéu cudng khd t6t. Két qua du
béo triéu nay dung lam ban tin dy bdo va dung lam
bién cho M6 hinh du bdo ngap.
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Bang 1: Két qua du bao thoi diém truéc khi c6 mua (a) va thoi diém mua (b) khu vuc TP. Thi Dic

Tram S6 1an du bdo mua S6 lan dy bdo mua dung R?
Thua biic 2509 2238 0,89
Quén 2 2509 2388 0,95
Quian 9 2539 2501 0,92
(a)
Thu bic 264 247 0,93
Quén 2 118 92 0,78
Quéan 9 27 19 0,7
(®)

D5 thi tuong quan giita mye nude thye do va tinh toan

ot

Hinh 10: Biéu d6 tuang quan (R*= 0.985) muc nudc
tinh toan va thuc do thang 4 nam 2018 tai tram Viing
Tau

Hinh 12: Két qua d6 sau ngdp I6n nhat tai dudng

Két qua tinh toan mé hinh ngap Quéc Huong trong trdn mua ngay 26/9/2016 tir
) ! i : dudng Xuan Thay dén dudng s6 41
Sau khi chuén bi cdc s6 liéu dau vao sé tién hanh tinh

toan ban d6 ngip mo hinh MIKE FLOOD* (xem
Hinh 11).

Céc thong s6 mo hinh ciing dugc kiém chung tu s§
liéu thuc do thu thap ti Trung tdm Quan ly ha ting
va ki thuét. Két qua so sanh kiém chiing ban d6 ngap
(Xem Bang 2).

Két qua mo6 phong ngap cho khu viic nghién ciu duge
so sanh véi s6 liéu thuc do dugc thu thép tai Trung
tdm Quén ly ha ting va ky thuit tai 2 tuyén duong

1

thudng xuyén xay ra ngip la Quéc Huong doan ti
duong Xuén Thay dén dudng s6 41 (xem Hinh 12) ¢
do sau ngap thuc do la 0.35m, trong d6 do sau ngap
md hinh m6 phong dugce la 0.3m, dudng Pham Vin
Pong tii s6 nha 1162 dén dudng Duong Vin Cam
(xem Hinh 13) ¢6 d¢ sau ngép thuc do la 0.25m so

sarth Vol d(isau {lgap Amo h1.nth.0~phoAngAla 02m Ket Hinh 13: Két qua d6 sau ngdp I6n nhat tai duong
qué cho thdy chénh léch sai s6 gitta d6 sau ngdp thuc Pham Van Béng trong trén mua ngay 26/9/2016 tit
do va mo6 hinh la khoang 0.05m, day la sai s6 & mitic SN1162 dén dudng Duong Van Cam

cho phép va chép nhén dugc ti két qud mo phong

ngap.
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Hinh 11: So d6 mang Iuéi tinh toan mé hinh trong Mike Flood

Bang 2: Két qua diém chiing mé hinh du bao ngap (SN: sé nha)

Tén duong Pham vi ngap Do sau ngap (m)

Tu bén Thuc do Tinh todn
Quéc Huong Xuan Thuy Dudng s6 41 0.35 0.3
Pham Van Déng SN1162 Duong Vin Cam 0.25 0.2

Két qua so sanh dot du bao ngap ngay
5/8/2020

R EAEREEEREESEE]

Hinh 14: Két qua ban d6 ngap du bédo khu vuc
dudng Tran Ngoc Dién

Két qua kiém ching mo6 hinh du bdo ngap vao ngay
5/8/2020 so v6i anh camera tai khu vic duong Tran
Ngoc Dién (Quén 2 cii) c¢6 muc ngap 20cm (Xem
Hinh 14 va 15); dudng Pham Van Péng (Quén Tha

Sl16

Guioc: Haiomg: 3

Hinh 15: Anh ngap dugc phan tich thuc té duong
Tran Ngoc Dién

Diic cii) c6 miic ngdp 40cm (Xem Hinh 16 va 17). Véi
két qua ki€ém dinh sai s6 khoang 5cm cho thdy Mo
hinh du béo ngép hoat dong tuong déi t6t. Do chinh
x4c ciamo hinh dan dugc hiéu chinh va so sanh v6i s6
liéu d6 sau ngap tli camera gitip md hinh ngay dugc

cai thién hiéu qua hon so véi dung s6 liéu khao sat
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Hinh 16: Camera giam sat ngap va két qua ngap du
bdo trén khu vuc dudng Pham Van Dong

06-05-2020 Med 21:00:02

Phan van dongs &

Hinh 17: Anh ngap dugc phan tich thuc té dudng
Pham Van Béng

béng nhén luc.

Hé thong du bao, canh bao ngép ctia nhom tac gia véi
mong mudn dua vao vin hanh hé thong dé nguoi dan
¢6 dugc nhiing thong tin ¢6 y nghia thuc tién cao va
tin cdy. Bén canh d6, néu hé théng nay dugc van hanh
mot thoi gian nhat dinh sé phat huy dugc cac co sé dit
liéu 16n dé phuc vu phuong phap Al c6 thé giam dugc
thoi gian tinh toan mo hinh todn cho du bao thai gian
thuc.

KET LUAN VA KIEN NGHI

Két luan

Két qua dy bao mua biang phuong phap Al c6 do
chinh xac R? =+ 0,7 - 0,9. Trong tuong lai sé cip nhat
co sd dit liéu tao ra big data sé cho két qua du bao ngay
chinh x4c hon va én dinh hon.

Két qua ti phidn mém du bdo thuy triéu bing Utide
da cho két qua chinh xdc c6 thé dung d€ du bao triéu
hang ndm cho cdc tram hai vin, vliing clia séng va song
chiu dnh hudng tri€u. Trong thoi gian dén nhom sé
ting dung du bdo muc nu6e bing phuong phip Al sé
cho két qua kha quan hon va tich hgp vao hé théng
M6 hinh du bao ngép.

Két qua du bdo trong giai doan thti nghiém ctia M6
hinh duy béo ngép da cho két qua tryc quan va sat voi
thuc té tai cac tuyén dudng thudng xuyén ngip c6 gin
camera giam sat la Pham Van Dong va Qudc Huong.
Kiém tra Két qua ban d6 du bao ngap so véi dii liéu tu
camera tai 2 tuyén dudng trén cho sai s6 thap khoang
=+ 5cm, day la sai s6 chdp nhan trong chéng ngép, cé
thé ning d¢ chinh xdc cao hon véi tuy vao diéu kién
camera do phan gidi cao hon va vi tri ngap c6 tdm nhin
thodng hon.

Kién nghi

Nhom tac gia da xay dung thanh cong m¢ot Hé thong
du béo, canh béo ngép cho khu vic TPTD khd hoan
chinh. Nhom dang xay dung sé tich hgp cac ban do
tim kiém 16 trinh tranh cdc diém canh bdo ngép va
dy bdo trudc hudng di trong hanh trinh ctia minh
trong thoi gian du bédo ngép d€ phuc vu ngudi dan c6
ké hoach trong phuong én di chuyén ctia minh, gidm
thiét hai v€ vat chit cing nhu tinh mang con ngudi,
gitip cac nha quan ly c6 phuong 4n, ké hoach duy tu
stia chtia hé thong thoat nudc, dudng dién ngam,...
Hé théng nay sé dugc duy tri hoat dong va méd rong
cho toan TPHCM sé giup ich rat nhiéu trong cac linh
vuc hoat dong trong doi s6ng ngusi dan & TPTD néi
riéng, TPHCM néi chung.

Hién tai Hé thong du bao, canh bdo ngép clia nhém
tac gid van con nhiéu thiéu x4t va dang trong giai doan
khéc phuc va b6 sung mong céc quy doc gia c¢6 thé gop
y chan thanh d€ nhém c6 thé hoan thién hon. Trang
WebGIS trinh bay ddy du cac két qua, dii liéu va thong
tin v€ ngap & TPTD tai dia chi: http://chongngaphc
m.info/ va nhém dang trong giai doan xay dung hoan
chinh phin mém trén dién thoai thong minh trong
thoi gian sém nhét.

XUNG DOT LO1iCH
Céc tac gid dam bao rang khong c6 xung dot gitia bét
ky bén nao khac vé noi dung ctia bai bdo nay.
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Building a flood forecasting and warning system for Thu Duc City
Tran Tuan Hoang', Pham Thanh Long', Nguyen Phuong Dong'"", Le Van Phan?

ABSTRACT

Building a model system for flood forecasting and warning is a solution to provide information
about urban flooding to people in Thu Duc city at the present time when there are no effective
Use your smartphone to scan this flood control solutions for the whole city. Ho Chi Minh City. The model system is built including
QR code and download this article MIKE Flood model set (Mike URBAN model, MIKE 11, MIKE 21) and topographic data, rain forecast
data (Al method), tide forecast (Utide software), flood discharge forecast data of Dau Tieng reser-
voir, Tri An added a number of tools to support the model to run automatically using information
technology that has been implemented in the project by the Sub-Institute of Meteorology, Hydrol-
ogy, and Climate Change. Project "Building flood warning model for the South Central region". This
model is calibrated and tested respectively with the data during September 26, 2016 and August
5,2020 which is the time of 2 historic rains with total rainfall at Mac Dinh Chi station booked imme-
diately. The center of Ho Chi Minh City measured nearly 200mm, the rain pattern spread over the
whole city and gave quite good results about the predicted flood depth compared with the actual
measured data with an error of +5cm. Information about live camera flood warnings including
visual warnings and flood depth, forecast flood maps and other information is available on the gis
website: http://chongngaphcm.info.

Key words: Al, MIKE Flood, Urban flood, Tha Bc city, WebGIS
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	Kết quả tính toán mô hình ngập 
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