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PHAN TiCH NGUYEN NHAN GAY NGAP LUT TREN TUYEN PUONG
DT719B TP. PHAN THIET, TINH BINH THUAN: THU'C TRANG VA GIAI PHAP
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Vii Thi Hoai Thu

Trwong Pai hoc Giao théng Van tai Tp. Ho Chi Minh

Toéom tflt Tuyén dwong DT719B tai TP. Phan Thiét, tinh Binh Thudn déng vai tro quan trong trong
két noi giao théng ven bién, nhung hién dang doi mdt véi tinh trang ngdp lut nghiém trong do mira
I6n kéo dai. Cac tran mua tir 70-140mm da gdy ngdp khu ddn cu va vuon thanh long hai bén
duwong, dnh huéng ning né dén ha tang giao thong, doi song nguoi dan va kinh té dia phirong.
Viéc nghién ciru thyc trang nay nham de xudt cdc gidi phdp cdi thién hé thong thodt nude, dam
bdo tinh bén viing trong phat trién ha tang va ngan chan tai dién ngdp lut.

T khéa: Nedp lut, hé thong thodt nuée, ha tang giao thong, thiét ké bén viing.

Summary: The DT719B provincial road in Phan Thiet City, Binh Thuan Province plays an
important role in connecting coastal traffic, but is currently facing serious flooding due to
prolonged heavy rainfall. Rainfall amounts ranging from 70-140mm have caused flooding in
residential areas and dragon fruit orchards along the road, severely affecting transportation
infrastructure, local livelihoods, and the regional economy. Researching this situation aims to
propose solutions to improve the drainage system, ensuring the sustainability of infrastructure

development and preventing the recurrence of flooding.

Keywords: Flooding

1. PAT VAN PE

Ngap lut trén cac tuyén dudng giao thong, dic
biét 1a tuyén duong tinh DT719B tai TP. Phan
Thiét, dang trd thanh mot van dé cap bach can
dugc giai quyét. Nhimg dot mua 1on kéo dai
thang 8/2024 vira qua & khu vy da gay ra nhiéu
thiét hai nghiém trong cho ha tang giao thong,
lam gidn doan luu thong va anh hudng ti€u cuc
dén cac hoat dong kinh té va du lich. Luong
mua do duoc tai mot sb tram trén dia ban huyén
Ham Thuan Nam tir 13h ngay 27 d&én 17h ngay
28-8 nhu sau: xa Ham Kiém 93,3mm; xa
Muong Mén 78,8mm; xa Tan Lap 70,6mm va
xa Ham Cuong 141,6mm.

Tuyén dudng tinh DT719B déng vai tro chién
lugc trong viéc két ndi khu vyce trung tam TP.

Ngay nhén bai: 07/11/2024
Ngay thong qua phan bién: 29/11/2024

, Drainage System, Transportation Infrastructure, Sustainable Design.

Phan Thiét v6i cac vung ven bién, phuc vu cho

phat trién du lich va kinh té dia phuong. Tuy

nhién, tinh trang ngap lut nghiém trong da lam

suy giam hi€u qua hoat dong cua tuyén duong

nay, gy anh huong lon dén doi song nguoi dan
va nén kinh té dja phuong.

Nghién ctru ndy nham muc dich xac dinh céc
nguyén nhan gay ngdp lut trén tuyén duong
DT719B, tir d6 dé xuit cac giai phap ky thuat
va chinh sach quan Iy hiéu qua. TAm quan trong
cta nghién ctru khong chi dung lai 6 viée giai
quyét van dé ngap lut hién tai, ma con gbp phan
cung cap co s& khoa hoc cho cic bién phap
phong ngtra va quan 1y ngép lut trén céc tuyen
duong ven bién khac trong twong lai. D01 voi
tinh Binh Thuan, noi dang c6 su phat trién manh
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mé vé kinh té bién va du lich, viéc dam bao tinh
bén viing cua he thong ha ting giao thong la
mot yéu cau cip thiét dé dam bao su phat trién
bén vitng lau dai. [3]

Bai b4o nay s& tap trung giai quyét cac ndi dung
chinh sau: (1) Danh gia hién trang ngép lut
trude va sau khi xay dung tuyen duong tinh
DT719B; (2) Phan tich cac yéu t6 tu nhién va
k¥ thuat dan dén tinh trang ngap lut; (3) D& xuét
cac giai phap k¥ thuat nham cai thién hé théng
thoat nudc va giam thiéu nguy co ngip lut.
Nghién ctru nay s& cung cip cac giai phap kha
thi va hiéu qua, dong thoi dé xuét cac bién phap
quan 1y phi hop nham giam thiéu tac dong cta
ngdp lut trong tuong lai, ddm bao sy phat trién
bén vimng cho hé thong ha ting giao thong cia
dia phuong.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twong nghién ciru

Tuyén duong tinh DT719B nam tai TP. Phan
Thiét, tinh Binh Thuan, 13 mot trong nhing truc
giao théng quan trong, dong vai tro két ndi cac
khu vie ven bién va gép phan thiic day su phat
trién kinh té, dic biét 1a du lich va ndng nghiép.
Tuy nhién, dia hinh phtrc tap véi nhiéu khu vuc
triing thap khién tuyén duong nay d& bi anh
huong boi tinh trang ngdp lut. Bac biét, vao
mua mua, khi luong nuéc mua lon tir thuong
ngudn d6 vé, cac ving doc theo tuyén dudng
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nhu xa Ham My va xa Ham Cuong huyén Ham
Thuan Nam thuong xuyén phai d6i mat véi
ngap lut nghiém trong.

— g 0

Hinh 1: Vi tri huéng tuyén dwong ven bién
BT 719B tinh Binh Thudn

Trong nhiing thang gan day, ngap lut trén tuyen
duong DT719B di tré thanh mot van dé cap
bach. Nhiéu nguyén nhan duoc phong doan dan
dén tinh trang ngap lut nay bao gdm luong mua
16n kéo dai, viéc thoat nudc kém hi€u qua, va
tinh trang boi lap 1ong song Cat, h¢ thong thoat
nude kém. .. Piéu nay khong chi anh huong dén
giao thong ma con gay thiét hai 16n cho san xuat
nong nghiép, dic biét 1a cdy thanh long - mdt
loai cay trong chu lyc cua dia phuong. Theo
nhiéu bao céo va truyén théng dua tin cac tran
ngap lut da anh huong dén hang tram hecta
thanh long va nhiéu nha dan, gay thiét hai nang
ne.
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Hinh 2: Vi tri c¢dy cau va cong 25%5m tai dwong tinh DT 719B

2.2. Phuwong phap nghién ctru

Dé tinh toan mé mo phong kha ning thoat nudc
cta luu vuce nghién ctru, bai bao nay da sir dung
két hop cac mé hinh thuy van — thay luc: (1) Mo
hinh thay vin SWAT dé tinh toan phén dinh dién
tich luu vurc trudce va sau xdy dung tuyén duong,
két hop mé hinh HEC-HMS dé mé phong dong
chay trén luu vuc va vi tri tuyén cbng ngap; (2)
Mb hinh thay lyc 2 chiéu HEC-RAS duoc sir
dung dé mo phong qua trinh ngap lut khu vuc
nghién cuu [1, 2, 3, 4, 5].

(1) Phwong phdap moé hinh todn thiiy vin
Viéc xac dinh téng dién tich Iuu vuc thoat nudc
tai vi tri cong trong ving nghién ctru 13 yéu to
quan trong hang dau. Nhom nghién ctru sir dung
md hinh SWAT (Soil and Water Assessment
Tool) dé tinh toan chinh xac dién tich luu vuyc,
qua d6 xac dinh dugc pham vi 4nh hudng cua
dong chdy va tac dong cua cac kich ban mua
16n.

Sau khi x4c dinh dién tich luu vue, tién hanh
tinh toan dinh dong chay (Qmax) qua cong bang
mo hinh HEC-HMS dua trén cac kich ban mua
va thong tin vé luu luong x4 tir hd Pu Du (du
kién khoang 6 m?®/s theo dir liéu thuc té). Khu
vuc nghién ciru khong cé tram quan trac dong
chay va li lich s, nén nhom nghién ctru da st
dung bo thong s ctia luru vure twong ty trong luu
vuc dé tinh toan dong chay tir mua [3, 10, 11].

g 0

/G\AK N
Hinh 3: So d5 lwu vuee thodt nudc viung nghién cuiu
(2) M6 phéng ngdp lut 2 chiéu bang mé hinh

HEC-RAS

HEC-RAS 2D str dung cac phuong trinh dong
chay nong (Shallow Water Equations - SWE)
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hay con goi 1a phuong trinh Saint-Venant 2D.
bay la cac phuong trinh dang bao toan, bao
gdm phuong trinh bao toan khdi lwong (lién
tuc) va bao toan dong lugng. Cac phuong trinh
nay mo ta sy thay ddi ctia myc nude va van tde
dong chay theo khong gian va thoi gian trong
hai chiéu ngang.

Phuong trinh bao toan khéi lugng:

@+6(hu)+8(hv):0 (1)
ot ox oy
Trong do:

h 1a d6 sau ctua dong chay (m).
u va v lan luot 13 van tdc theo phuong x va y
(m/s).
t 1a thot gian (s).
Phuong trinh bdo toan dong luong theo phuong
X:

Ohu) | O’y | ) _ andl

ot ox oy Ox

n 1a hé sb Manning, thé hién do nham cia mat
dat hodc long song.

+hS,  (2)

Phuong trinh bao toan dong lugng theo phuong

y:
2
oh(v) N O(huv) N O(huv ) _gh oh +hS,

o | ox ay ot
g 1a gia tc trong trudng (9.81 m/s?).

(3)

S ,.»S,1a d0 doc ma sat theo cac phuong x va

y, ¢6 thé tinh theo cong thirc Manning:
2

(4)

- h4/3

Ngoai phuong trinh Saint-Venant 2D, md hinh
HEC-RAS 2D con tuan theo céc nguyén ly bao
toan khéi luong va bao toan dong luong dé mo
phong dong chady qua dia hinh phtc tap, nhu
qua céac cdng, tran, hodc cac kénh hd. Trong
HEC-RAS 2D, cic yéu té khuéch tan va phan
tan cua dong chay co6 thé duoc tinh dén, dic
biét khi dong chay qua cac dia hinh nhu dong
béng ngap nudc hodc vung ngap lut [6, 7, 8, 9].
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2.3. Tai liéu nghién ciru

(1) Khi twong

S6 liéu khi tuong dugc thu thap tai cac tram lan
can tr 2010-2024 (theo bdo cédo tinh toan dong
chay 1t dén ho va kiém tra kha nang xa 1u céac

| KHOA HOC (of0] [ \[e]5]3
hd chia tinh Binh Thuén) va tran mua ngay
26/07 dén 29/7/2011 dung dé mo phdng tran 1
[10].

Tir s6 lidu thong keé, tinh toan c6 dugce kich ban tinh
toan cac cuong do mua gid dinh nhu Bang 1:

Bang 1: Tén suit mwa 1 ngay max theo cic kich ban.

STT 1 2 3 4 5 6 7 8
KB KB 50 | KB 80 |KB 100| KB 120 | KB 150 | KB 200 | KB 250 | KB 270
P% 99 76 52 33 13 2 0.3 0.1
X1 ngay max (mm) 33 63 83 103 133 183 233 253

(2) Dia hinh — tham phu

Ban dd dia hinh do phan giai DEM30x30m
duogc st dung cho mo h:mh duoc thu thap tir anh
v¢ tinh do Cuc Dia Chat Hoa Ky (USGS) chup
vao nam 2011 [10, 11].
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Hinh 4: DEM 30x30m su dung cho mé hinh

I I | S-S A
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Hinh 6: Ban do chi so6 mirc do tham nuoc
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Ban dd phan loai str dung dat nam 2023 ving
nghién ctru dugc thu thap tir Cuc Dia Chat Hoa
Ky (USGS) — sir dung ki thuat anh vé tinh dé
phan loai dét, sir dung trong md hinh nham phéan
tich cac hé s6 thAm bé mit [10, 11].

Hinh 5: Ban dé phan logi sit dung dit
khu viee nghién curu

Hinh 7: Lwoi tinh toan sw dung cho mo hinh
HEC-RAS 2D, luci chi tiéet tdp trung o khu viec
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khu viuec nghién ciru

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Két qua tinh toin dong chiy dén
cong thoat

DT719B

Tur céc kich ban mua theo cac tin suit mua 1

ngay max kém theo xa lii tir hd Pu Du vé, két
qua tinh toan dong chay tai céng qua duong
DT719B nhu Bang 2.

Bing 2: Két qua tinh toan Qmax qua cong bang mé hinh HEC-HMS.

Kich ban mwa 50mm | 80 mm | 100 mm | 120 mm | 150 mm | 200 mm | 250 mm | 270 mm
Qdén cong dii ké den Qxi

ciia ho Pu Pii bang M| 58,9 105,3 136,6 168 215,3 294 .4 373,8 405,5
hinh HEC-HMS

Theo két qua tinh toan mo phong cho thiy, voi
lugng mua nho hon 250 mm, thi khau d§ cong
van dam bao duoc luu luong nude thoat qua
cong, nhu vy viéc thiét cong nay la hoan toan
phu hop (Luu luong qua cong thiét ke
Q«=377,2 m*/s g v&i khau d6 cong 25x5m).
3.2. Phan tich cac yéu to tw nhién — két qua
ngép lut

Pé danh gia dugc chi tiét, chinh xic nguyén
nhan gay ngap, nghién ctru nay da mo phong
cac trudong hop tinh toan cho cac di€u kién khi
twong khac nhau két hop voi kich ban trude va
sau khi xay dung tuyén duong DT719B.

a. Igé't qud mo phong hién trang khi chwa co
tuyén dwong DT719B

Véi cac diéu kién lugng mua 50 — 100 — 150 —270
mm, khu vire nghién ctru ghi nhan hién teong ngép

cuc bo tr 1 — 3m. Tuy nhién, nudc rat tuong dbi
nhanh, tir 1 dén 2 ngay sau khi mura dat dinh, mirc
d6 ngap giam con 0,4 — 2m tuy theo cip do luong
mua. Diéu ndy cho thdy trudc khi c6 cong trinh,
khu vuc van chiu anh hudng ngép cuc b. Dia hinh
xung quanh khu vyc nghién ctru ¢6 cao do tir 7 —
10m, day 14 ving thap nhét trong khu vurc. Khi xay
ra mua 16n, nhiing khu vuc ¢6 cao d§ dudi 7,3m
thuong xuyén bi ngap, hinh thanh cac vung triing
chira nuée. Pong thoi, dia chat khu vuc thudc loai
thdm nudc trung binh, lam ting thém kha ning
ngap ang va khién nudc kho thoat. Pia hinh sudi
ngang c6 cao do trén 8m ciing gop phan gay ra kho
khén trong viéc tiéu thoat nude khi mua 1on xay ra.
Két qua md phong cho kich ban truée khi xay
dung tuyén dudng DT719B phu hop voi két qua
diéu tra khao sat vét Iu khu vye trude khi co
DT719B thi ving nay Van bi ngép nhung khong
sau va thoi gian rt nudc rat nhanh sau khi hét mura.
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(b)

Hinh 8: Kich ban ngdp 16m nhat véi heong mwa 50mm (hinh a) va 100mm (hinh b)

Hinh 9: Vi tri trich xudt kiém tra
murc do ngdp

(a)

Duing DIT7198

Vit Cong
I5xS5m

Hinh 10: Puong DT719B va cong duwoc
mo hinh hoa

(b)

Hinh 11: Két qua ngdp tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

b. Két qua mé phéng sau khi cé tuyén duong
DT719B

Dé co thé phan tich duoc két qua ngap khi co
cong trinh, tic gid da tién hanh mo hinh hoa
tuyén duong DT719B va cong khau do 25x5m
béc qua subi Ngang theo thuc té.

Két qua mo phong chi ra rang, mac dd ngép cuc

sau khi c6 cong trinh ting 1én déang ké khi khu
vuc nghién ctru bi chia cit boi tuyén duong
DT719B. Trudc khi c6 cong trinh dd sau ngéap
Gvitri 1 vavitri?2 gén nhu chi chénh 1éch 0,3
— 0,5m, tuy nhién sau khi c6 cong trinh thi mtrc
do ngap 6 vi tri 1 tang 1€n cao thém tir 0,8 — 1m,
nguoc lai vi tri 2 mirc d6 ngap giam xudng. Nhur
vay khi c6 duong DT719B thi muc do ngap
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ting 1én ¢ vi tri 1. Diéu nay cho thdy tuyén
duong DT719B da lam thay doi dic tinh luu
vuc thoat nudc va lam thay doi hudéng dong

e
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(a)

chay tran nhiing vung c6 dia hinh nhé hon
7,3m.

(b)

Hinh 12: Két qud ngdp tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

Fiow shny Profie Live: MC cong

(2)

Copt S P

(b)

Hinh 13: Lwu lwong mé phong ngdp chdy qua cong (m’/s, hinh a)

va mirc ngdp tai cong (m, hinh b)

Tir cac két qua phén tich & trén, nhom nghién
curu nhan dinh nhu sau:

- Vi tit ca céac kich ban tinh toan voi diéu kién
mua 50 - 100 - 150 - 270 mm thi luu luong qua
cong dat gia tri 16n nhat 1a 284,8 m*/s va do sau
ngdp 16n nhit dat 2,5m trong khi theo tiéu
chuan thiét ké khau d6 cong qua sudi Ngang la
25x5m voi luu luong thiét ké 1a Qu=377.2 m’/s.
Két qua nay cho thdy cong dugc thiét ké tai sudi
Ngang thoat nudc tot trong diéu kién mua cuc
doan 1én dén 270mm.
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- Nhitng vung c6 dia hinh v6i cao d§ nho hon
7,3m thi ngdp cuc b gia ting dang ké vé d6 sau
va dién tich ngap do luu vuc bi chia cit va cac
vung trling bi dong kin khong c6 hudng tiéu
thoat nuéc khi mwa 16n do tuyén duong
DT719B.

Pé phan tich chi tiét hon, nhom nghién ctru
cling da gia dinh céc giai phap thoat nudc theo
cac Truong hop (TH) nhu sau:

- Truong hop 1 (TH-1): Xay dyng hé thong
thoat nude bd sung doc tuyén DT719B vé6i khau
d6 3x3m phan chia thanh 2 hudng: mét phan
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thoat vé hudng Pong Bic va mot phan dan ra
sudi Ngang.

beem s b

(a)
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- Truong hop 2 (TH-2): Thiét ké ranh thoat
nuée 2 bén dudng nhu Truong hop 1 két hop

bd sung thém ng thoat nude tir kénh ra.

~———

(b)

Hinh 14: Két qud d6 sau ngdp theo TH-1 tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

s et

(2)

- —

(b)

Hinh 15: Két qud dé sau ngdp theo TH-2 tai vi tri 1 (hinh a) va vi tri 2 (hinh b)

Tir cac truong hop tinh toan cho thiy:

Sau khi mua 16n dat dinh Gng v61 d6 sau ngap
16n nhat trong truong hop hién trang ghi nhan &
murc 3,5m tai vi tri 1, v6i dudng cong nude rut
sau khi mua 16n xay ra duy tri & muc 2,35m
(hinh 12a). Tai vi tri 2, d0 sau ngap dat dinh la
1,8m, va duong cong nudc rut duy tri & muc
1,2m (hinh 12b).

Truong hgp TH-1: sau khi mua dat dinh, duong
cong nudc rat tai vi tri 1 tor mac 2,35m giam
dan Xuéng 1,3m (hinh 14a), con tai vi tri 2 gidm
tir 1,2m xudng 0,8m (hinh 14b). Giai phap nay
giup tiéu thoat nudc hi¢u qua ngay ca khi lugng
mua 1én hon 200mm. Hé théng cd do dbc vé
phia Tay Nam va mot nhanh d6 vé cong thoat
nudc qua sudi Ngang, giup giam dang ké do sau
ngap va day nhanh qua trinh rit nudc sau mua.
Trudong hop TH-2: Két qua cho thiy do sau
ngdp giam dang ké so voi TH-1: tai vi tri 1,
duong cong nude rit giam tir 1,3m xudng con

0,73m (hinh 15a), va tai vi tri 2 giam tu 0,8m
xubng con 0,6m (hinh 15b), Giai phap nay cai
thién t6t kha nang thoat nudc, lam gidm do sau
ngadp nhanh hon so voi TH-1, qua d6 han ché
ngap ung madt cach hiéu qua hon.

4. KET LUAN - KIEN NGHI

Truéc khi tuyén duong DT719B duoc xay
dung, khu vuc nghién ciu xuét hién ngap cuc
bo khi luong mua vuot trén S0mm va muc do
ngdp s€ tang 1én khi cuong d6 mua tang. Tuy
nhién, hién twong ngap nay chi xuét hién cuc bd
va s& rit nhanh khi mua két thuc.

Khi tuyén duong DT719B duoc xay dung va di
vao khai thac, luu lugng thoat nude qua vi tri
cdng thoat nudc qua sudi Ngang van hoat dong
hiéu qua v6i khau do thiét ké. Piéu nay khing
dinh rang, kich thudc cong thoat nudc duogc
thiét ké trén sudi Ngang 14 phu hop, dam bao
thoat nude tot theo tiéu chuan thoat nudc dudng
giao thong hién hanh. Tuy nhién, hién tugng
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ngap cuc b ting 1én dang ké vé do sau ngap,
thoi gian ngap, di¢n tich ngap do luu vuc thoat

nude bi chia cit va 1am thay doi hudng dong
chay tran bé mat.

Khi bd tri cac giai phap nham nang cao hiéu qua
thoat nuoc th1 hién tuong ngap giam dang ké thi
cdng tai subi Ngang van dam bao t6t nhiém vu
thoat nudc. Tu d6, nhom nghién ctiru nhan dinh
khau d¢ cong thoat nude 13 phit hop. Tuy nhién,
trong tiéu chuén tinh toan tiéu thoat nudc hién
hanh d3 khong dé cap dén viéc tinh toan tiéu
thoat nudc cho luu vuc bi thay ddi dic tinh.
Chinh diéu nay di 1am cho d¢ sau ngap va thoi
gian ngdp ting 1én déng ké va thuc té di xay ra
nhu két qua nhom nghién ctru tinh todn mo
phong.

T phan tich trén cho thay, cac tiéu chuan thoat
nudce hién hanh con bat cap. Cu thé, tiéu chuan

TAI LIEU THAM KHAO

chua tinh toan day du vé kha ning thu nudc va
thoat nudc cua toan b luu vuc song, sudi, ma
cha yéu dua trén cac cong thire kinh nghiém va
hé sé tap trung nude. Pay 1a han ché trong
nganh xay dung, khi cac tiéu chuan hién tai
chua hoan toan phan anh duoc cac yéu td thuy
van phuc tap.

Nhom nghién ctru kién nghi rang, trong qua
trinh thiét ké cong trinh, dic biét 1a cac cong
trinh c6 lién quan dén luu vyc séng su01 can ap
dung cach tiép can quan 1y luu vuc tong hop.
Diéu nay doi hoi phai tinh toan k¥ ludng dong
chay trén toan bd luu vuc soéng, sudi, st dung
céc tiéu chuan va phuong phép lién nganh nhu
thuy loi, thay vi chi dua vao cac cong thirc kinh
nghiém hay tiéu chuan thoat nudc nganh xay
dung, giao thong [3, 11].

[1]

[2]

[3]
[4]

[5]

[6]

[7]
[8]
[9]

[10]

124

Ngoc, T.A., Kazuki, H., Masayoshi, H., (2013). Optimizing Parameters for Two conceptual
Hydroligical Models using Genetic Algorithm: A Case Study in the Dau Tieng River
Watershed, Vietnam. JARQ. Vol 43.1, 85-96.

Diing L. H., Huy, L. Q., Thanh, P. V., Hang, V. T., Thuy, T. T., Pai, N. V., (2024), Ung
dung mo h1nh HEC-RAS m6 phdng ngap lut cho ha Iuu song Ba. Tap chi khoa hoc bién dbi
khi hau. S6 30, 65-75.

Chong ngap dudng cao tdc Dau Gidy — Phan Thiét, phai theo quan 1y tong hop 1ii luu virc séng

Nguyen, K. L., Liem, N. D., Le, H. T., Nguyen, T. H., Cao, D. T., Vo, N. Q. T., Tran, T. N.,
Tran, N. A., & Jeong, J. (2019). Automated procedure of real-time flood forecasting in Vu
Gia — Thu Bon river basin, Vietnam by integrating SWAT and HEC-RAS models. Journal
of Water and Climate Change, 10(3), 535-551.

El-Bagoury, H., & Gad, A. (2024), Integrated Hydrological Modeling for Watershed
Analysis, Flood Prediction, and Mitigation Using Meteorological and Morphometric Data,
SCS-CN, HEC-HMS/RAS, and QGIS. Water, 16(2), 356.
https://doi.org/10.3390/w16020356

Teng, J.; Jakeman, A.J.; Vaze, J.; Croke, B.F.; Dutta, D.; Kim, S. Flood inundation
modelling: A review of methods, recent advances and uncertainty analysis. Environ. Model.
Softw. 2017, 90, 201-216.

Cea, L.; Costabile, P. Flood Risk in Urban Areas: Modelling, Management and Adaptation
to Climate Change. A Review Hydrology 2022, 9, 50.

Brunner, M.L; Slater, L.; Tallaksen, L.M.; Clark, M. Challenges in modeling and predicting
floods and droughts: A review. WIREs Water. 2021, 8, e1520.

Tom, R.O.; George, K.O.; Joanes, A.O.; Haron, A. Review of flood modelling and models
in developing cities and informal settlements: A case of Nairobi city. J. Hydrol.-Reg. Stud.
2022, 43, 101188.

USGS Earth Explorer. Esri, I-Cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid,
IGN, IGP, UPR-EGP, and the GIS User Community, ESRI. Available online.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 87 - 2024


http://imh.ac.vn/wp-content/uploads/2024/07/30.bai-6.pdf
http://imh.ac.vn/wp-content/uploads/2024/07/30.bai-6.pdf
http://imh.ac.vn/wp-content/uploads/2024/07/30.bai-6.pdf
https://www.sggp.org.vn/chong-ngap-duong-cao-toc-dau-giay-phan-thiet-phai-theo-quan-ly-tong-hop-lu-luu-vuc-song-post700493.html
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://iwaponline.com/jwcc/article-abstract/10/3/535/63701/Automated-procedure-of-real-time-flood-forecasting?redirectedFrom=fulltext
https://doi.org/10.3390/w16020356
https://doi.org/10.3390/w16020356
https://doi.org/10.3390/w16020356
https://doi.org/10.3390/w16020356
https://doi.org/10.3390/w16020356
https://www.sciencedirect.com/science/article/abs/pii/S1364815216310040?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1364815216310040?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1364815216310040?via%3Dihub
https://www.mdpi.com/2306-5338/9/3/50
https://www.mdpi.com/2306-5338/9/3/50
https://wires.onlinelibrary.wiley.com/doi/10.1002/wat2.1520
https://wires.onlinelibrary.wiley.com/doi/10.1002/wat2.1520
https://www.sciencedirect.com/science/article/pii/S2214581822002014?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214581822002014?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214581822002014?via%3Dihub
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/

|  KHOAHOQC CONG NGHE

[11] Urban Hydrology for Small Watersheds, p-55.

TAP CHi KHOA HOC VA CONG NGHE THUY LO1SO 87 - 2024 125


https://www.nrc.gov/docs/ML1421/ML14219A437.pdf

