I ,
TAP CHI
@ KHi TUGNG THUY VAN W) Check for updates

Bai bao khoa hoc
Panh gia kha nang tiéu thoat nwéc mwa thanh pho Thai Binh va
mot so giai phap giam thiéu ngap lut cho khu vuc nghién ciu

Lé Thi Hug'*, Pao Tién Datl, Pinh Thj Huong ThomY, Pham Thj Di¢u Thiy’, Nguyén
Thu Lan', Do Thi Ngoc Hoa?, Vii Thi Thanh Huyén!

! Pai Khi tugng Thuy van khu vuc Pdng bang va Trung du Bic Bo;
minhhuekttv@gmail.com; daodat81@gmail.com; thomdth91@gmail.com;
phamdieuthuykttv@gmail.com; nguyenlandbbb@gmail.com; ngochoakttv@gmail.com;
vthuyen1999@gmail.com

*Tac gia lién h¢: minhhuekttv@gmail.com; Tel: +84-934537242

Ban bién tdp nhan bai: 10/11/2024; Ngay phan bién xong: 3/1/2025; Ngay dang bai:
8/6/2025

Tém tat: QU trinh d6 thi héa nhanh chong da lam gia ting bé mat khong thim nuéde, lam
thay ddi dang ké chu trinh thily van tu nhién & khu vuc do thi khién ngép lut do thi tré thanh
mot van dé toan cau. Panh gia kha ning tiéu thoat nudc do thi do anh hudng ciia mua 16n
cling dang 13 chii dé néng trong nghién ctru vé thuy vin do thi. Tir cdc nghién ctru trong va
ngoai nudc déu cho thay mo hinh MIKE URBAN 14 mét trong nhitng md hinh c6 d6 tin cay
vé mit khoa hoc, tinh todn hiéu qua on dinh c6 tinh Gmg dung cao. Do dé, nghién ctru da
tién hanh danh gia kha nang tiéu thoat nude ctia khu vuc nghién ctru bang cach sir dung mé
hinh MIKE URBAN dé mé phong ngap lut cho khu vuc véi cac kich ban mua khac nhau
theo dir liéu hé thong cong hién trang. Nghién ctru cling dwa ra mot s6 giai phap giam thiéu
ngap lut va mo phong ngap lut theo cAc giai phap rdi phan tich hidu qua ciia cac giai phap
do.

Tir khéa: Md hinh MIKE URBAN; Kha ning tiéu thoat nuéc; Ngap lut do thi; Thanh phd
Thai Binh.

1. Dit van dé

Ngap lut d6 thi 1a mot trong nhimng van dé nghiém trong hién nay trong qua trinh phat
trién cac do thi do hé thong thoat nudc khong ¢ sy dong bo theo cac giai doan phat trién va
quy hoach. Céc hé thong thoat nudc hién tai dang trd nén qua tai do dién tich bé mit khong
thim nudc ting va do su bién doi khi hau dang dién ra manh mé [1—4]. Panh gia kha ning
tiéu thoat mua & d6 thi va dua ra mot sb giai phap giam thiéu ngap lut nham dam bao su phat
trién bén viing ciing dang 1a chii dé nong trong nghién ctru thily van d thi [5—10]. Hiéu suat
ctia hé thong thoat nudc ¢ thé dugc danh gia bang cic md hinh md phong quan 1y nude mua
[11, 12]. Trén thé gidi, c6 rat nhidu nghién ctru dua ra mé hinh mo phong thoat nude do thi
hiéu qua dé danh gia kha ning tiéu thoat nuéc mua nhu mé hinh SWMM [13-15]; mé hinh
SOBEK ctia Ha Lan [16]; md hinh EPA, ASSA, Hé thong thoat nuéc GEMS [17]; md hinh
MIKE FLOOD, MIKE URBAN [18]... Va trong nudc, ciing c6 rat nhiéu nghién ciru st dung
cac md hinh mé phong quan 1y nude mwa dé danh gia kha ning tiéu thoat nude nhu nghién
ctru [19] da st dung mo6 hinh SWMM, [20, 21] st dung md hinh MIKE FLOOD, [22] st
dung mo6 hinh MIKE URBAN... Trong d6 m6 hinh MIKE URBAN la m¢t trong nhitng mo
hinh dugc thiét 1ap dé mé phong dong thoi dé kiém soat, thu gom, str dung nudc mua va danh
gi4 kha ning tiéu thoat nudc mua d6 thi duge sir dung twong d6i phd bién. M6 hinh co do
linh hoat va muc d§ kha dung cao, co6 do tin cay vé mat khoa hoc va tinh toan hiéu qua on
dinh.
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Muc dich nghién ctru stt dung mé hinh MIKE URBAN mo6 phong danh gia kha nang tiéu
thoat nudc cua hé thong tiéu thoat nudce cho thanh phd Thai Binh theo cac kich ban mua véi
cac tan suat khac nhau trong diéu kién hién tai va trong diéu kién dua ra mot sd giai phap
giam thiéu ngap ung ddi v6i hé théng di duge méd phong bang cach thay d6i ty 16 phan tram
khong thim nudc va ting kich thude hé thong thoat nude. Tir d6 dé xuit dugc cac phuong
phap dé giam thiéu nguy co ngép lut.

2. Phuong phap, s6 liéu nghién ciru

2.1. Gioi thiéu khu viec nghién cuu

Thanh phd Thai Binh c¢6 vi tri dia Iy 106.3° kinh do Dong va 20.4° vi d6 Bac. Thanh ph
1a trung tam kinh té, van hod, chinh tri... cia tinh Théi Binh ciing 1a dau mdi giao thuong
quan trong cua tinh va ctia khu vuc. Thanh phd nam & ha luu séng Hong do d6 c6 mat do
song, hd kha 16n nhu cac song Tra Ly; Vinh Tra; Kién Giang; Bach; Bo Xuyén; song 3/2.
Mang luéi song hd nay déng vai trd quan trong trong hé thong tiéu, thoat nudc cua thanh
phé, gop phan giam thiéu ngap lut khi xay ra mua Ién.
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Hinh 2. So 6 c4u truc nghién cuu.
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2.2. Phuong phap nghién ciru

Nghién ctru sir dung mé hinh MIKE URBAN do Vién thay luc Dan Mach phat trién [23,
24]. M6 hinh ¢6 giao dién md, d6 linh hoat cao, tich hgp hé théng GIS ¢6 thé md phong va
kiém tra kha nang tiéu, thoat nudc do thi voi cac tran mua & cdc mic do khac nhau tir d6 dua
ra duoc cac giai phap dé nang cao hiéu qua giam thiéu ngap lut cua hé thdng thoat nudc hién
tai. Phuong phap nghién ctru duoc thé hién & hinh 2.

Mo hinh MIKE URBAN ¢ sy két hop giita mot mé hinh thity van véi mot moé hinh mo
phong hé thng thoat nudc 1 chiéu (1D) va mot mé hinh mé phong dong chay bé mit 2 chiéu
(2D).

< U
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Mo hinh 1D: M6 hinh hé chay bé mét

Hinh 3. So d6 ghép ndi mé hinh thity van v6i mé hinh 1D va 2D.

Phuong trinh co ban ciia MIKE URBAN gdm 1 phuong trinh bao toan khéi lwong va
mot phuong trinh bao toan dong luong.
Phuong trinh bao toan khoi lugng.
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Phuong trinh bao toan dong luong.
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Trong d6 Q 1a luu lugng (M?/s); A 1a dién tich dong chay (m?); y 1a do sau dong chay
(m); g la gia tdc trong truong (M/s?); x 1a khoang cach theo hudng dong chay (m); t 1a thoi
gian (s); o la hé s6 véan tdc phan phdi; lo 1a d6 doc day; It 1a d6 doc ma sat.

Nghién ciru [25] da thiét 1ap mo hinh MIKE URBAN cho thanh phd Théi Binh va da
tién hanh hiéu chinh, kiém dinh mé hinh va cho két qua tot do d6 khéng trinh bay két qua
hiéu chinh va kiém dinh m6 hinh trong bai bao nay. Nghién ciru sir dung mé hinh da hiéu
hinh, kiém dinh d6 dé kiém tra, danh gia kha nang tiéu, thoat nudc cho thanh phd. Bo thong
s6 sau khi hiéu chinh, kiém dinh duoc dua ra trong bang 1.

Bang 1. Gia tri cac thong sb mé hinh MIKE FLOOD cho thanh phé Théi Binh sau khi hiéu chinh, kiém dinh.

Thong s6 Gia tri
A . Khu vuc cé ti 1€ bé téng hoa cao 80-85
XX £ 1o : C
He so khong tham (%) Céc khu vuc con lai 30-39
e , , Khu vuyc cé ti 1€ bé tdng hda cao 4-7
Thoi gian tap trung nuc (phat) Céc khu vyc con lai ’ 5-10
Tén that ban dau 0,00006
Hé sb triét giam 0,9

Hé s6 nham Manning (s/m*3) 85
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2.3. 86 liéu nghién ciru

2.3.1. S6 liéu vé hé thong tiéu thoat nude

67

S("), liéu mat cit cac song: Tra Ly, Kién Giang, Vinh Tra, Bo Xuyén, song Bach, song
3/2...50 liéu cac vung thuong xuyén ngap ung trong di€m cua thanh pho (Bang 2).

Bang 2. Cac ving tng trong diém ctia thanh ph6 Thai Binh.

TT Tén ving Ung Dién tich (ha)
1 bong Hoa 390
2 Hoang Diéu 400
3 Tién Phong 40
4 Ph( Xuén 235
5 Ky Ba 45
6 Trin Lam 115
7 Vii Phuc 320
8 Vii Chinh 215

S6 liéu hé théng thoat nudc: Thanh phé Théi Binh hién dang str dung hé théng thoat

nude chung gom 3 cap (hinh 4).
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Hinh 4. So d6 hé thong tiéu, thoat nudc ctia thanh phd Thai Binh trong MIKE URBAN.

+ Hé thong thoat nudc cap 1 gom: Hé thdng cong, muong, kénh din nudc, kénh muong

chinh phu trach tiéu thoat nudc cho toan thanh phd Thai Binh;

+H¢ thng thoat nuéc cip 2 gdm: Hé théng cong doc cac con phd 16n nhu Tran Hung
Dao; Tran Lam; L& Quy Dén; Ky Ba; Quang Trung... thuc hién van chu}{én nu’érg:, co thé
thong qua céac tram bom B6 Xuyén; Hi€p Trung, Pong Tay Son, Sa Lung, dén hé thong thoat

nudc cap 1.

+ H¢ thong thoat nudc cap 3 gom: Céc cong doc cac tuyén pho cua cac tiéu khu, cong
dan nudc tir cac ho ga mat duong, dé thu gom, van chuyén nudc tir cac ho dan hodc nudce bé

mat téi hé thng thoat nude cp 1 va cép 2.
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Céc khu vuc phia ngoai d6 chu yéu thoat ty nhién theo huéng dia hinh, nudc tap trung
vao hé théng kénh muong ty nhién trong khu vuc sau do thoat ty nhién hodc qua h¢ théng
céng hién trang, tram bom cudng birc.

Hién trang song dan tiéu ctia thanh phé Thai Binh dugc thé hién trén Bang 3.

Bing 3. Hién trang song dan tiéu.

Tén song Kich thuéc hién trang Kich thwéc thiét ké L (m)
Ba (M) Whiy (M) W By (M) Ba (M) Whiy (M) W gy (M)

Séng Tiéu
Sdng Sa Lung 10,0 -0,4 1,4 -1 15 2.850
Séng Bach 15,0 -0,4 1,5 -1,2 15 4.470
Séng Kién Giang 20,0 -0,5 15 -1,2 1,8 3.350
Soéng Ngb Xa 15,0 0,3 1,4 -1 15 1.150
Séng Kim 10,0 0,3 1,2 -1 15 3.750
Séng Truc +
Séng Dong Hoa 6,0 0,3 117 4,0 -1 1,6 3.000
S6ng X1 Hoang Diéu 4,0 -0,2 1,1 4,0 -1 15 3.150
Sbng Tién Phong 5,0 -0,3 1+1,2 4,0 1,2 15 2.350
T8 Vii Phiic 6,0 -0,3 0,8+1,0 4,0 -1,2 1,4 2.050
Séng Téng Vii 5,0 0,3 0,8+1,2 3,0 1 1,4 2.100
Séng Lac Pao 5,0 0,2 1,2 4,0 -1 1,4 3.410
Séng din
Séng Xém Dén 4,0 0,4 0,8+1,5 4,0 -1,2 15 2.100
Séng Go Bui 6,0 0,4 0,8+1,2 4,0 -11 15 1.350
Séng Nghia Chinh 4,0 -0,4 0,8+1,0 3,0 -1,1 1,4 775
Séng Phi Lac 6,0 -0,4 0,8+1,2 4,0 -1,2 1,4 450
Séng Chop Chai 7,0 -0,3 08 4,0 -1,2 1,2 1.500
Séng Nhén Thanh 50 -0,4 0,8+1,2 40 -1 14 830
Séng Cira Lang 4,0 0,1 0,8 4,0 08 1,2 450
Séng Phiic Thugng 5,0 0,2 1 4,0 08 1,2 350
Séng T7 5,0 0,3 1 4,0 08 1,2 1.100
Séng Phlc Ha 6,0 0,5 1,2+1,4 4,0 -1 15 1.550
Séng T9 7,0 -0,4 1 4,0 -1,2 1,2 1.550
Séng TB Téng Vin 5,0 -0,3 0,8+1,2 4,0 -1 1,4 400
Séng 3/2 6,0 -0,3 0,8+1,0 4,0 -0,8 1,4 4.200
Séng Go Mau 5,0 -0,4 1,2 4,0 -1,1 1,4 2.097
Séng Pai Minh 4,0 0,4 0,8+1,0 4,0 -1,2 1,4 1.600
Séng TB-Théng Nhét 6,0 -0,5 1,0+1,2 4,0 -1,2 15 150

Céc cong trinh ¢au mdi: Viéc thoat nude cia thanh phd s& thoat qua cac cong trinh dau
moi chinh 1a cac tram bom thudc thanh pho Thai Binh (Bang 4).

Bang 4. Cac tram bom thudc thanh phd Thai Binh.

Tén tram A3 c Dién tich PP
bom Quy md (m3/h) Vi tri tiéu ting (ha) Luu vue tiéu
N R Hoang \ . A x .
B0 Xuyén 6x2500 Dicu 84 Phuong Hoang Diéu, xa Pong Hoa.
Pong Ty Son  8x2500+1x1200 Vi Péng 1,382 Xa Vi Dong, Vi Tay, Vo Son, Vi
Hoang X Hoang Diéu, Dong My, Dong
Sa Lung 6x2500+1x1200 Dicu 650 Foa, Dong Tho
Hiép Trung 4x2500 Dong Hoa 300 Xa Pbong Hoa, Bong Tho

Heé thong thoat nude thanh phd Thai Binh dugc chia thanh 3 luu vy thoat nudc chinh:
Phia Bac, phia Nam va phia Pong thanh pho Thai Binh [25].

_ Phia Bic thanh phé Thai Binh: Nudc mua, nudc thai qua cac cdng, muong trong thanh
pho thude cac phuong (Bong Hoa, BDéng My, Dong Tho, Hoang Diéu) sau d6 s& thoat nude
vao cac kénh nho, sdng nho két nodi vai nhau roi chay vao song Tra Ly qua cac tram bom
Xo6m bén, Sa Lung, Hoang Diéu

Phia Nam thanh phd Thai Binh: Nudc mua, nudc thai qua hé théng cng, muong thude
cac phuong (Tran Hung Pao, B6 Xuyén, Tién Phong, B¢ Tham, Lé Hong Phong, Ky B4,
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Quang Trung...). roi thoat vao cac song Doan Tuc, Vinh Tra, Bb Xuyén, 3/2 va chay vao
song Tra Ly qua cac tram bom B6 Xuyén, Hi¢p Trung.

Phia Dong thanh phd Théai Binh: Phia Dong thanh pho Thai Binh h¢ théng kénh muong
thuy loi 1a chu y€u phuc vu tudi tiéu va thoat nude khi c6 mua 16n. Nude mua, nudce thai
thoat vao song Tra Ly qua tram bom Dong Tay Son.

Hé théng thoat nude thanh phd Thai Binh, mic du da hoan thién co ban nhung van 1a hé
thong thoat nude ding chung 'khéng dap tmg dugc viée tach nude mua va nudce thai. Mat
khéc do qua trinh d6 thi hoa dién ra manh, hé thong mang ludi thoat nude ctia thanh phd Thai
Binh duoc xay dung tir 1au, mot sé hé théng cong thoat nude duge xay dung moi khi xay
dung cac con duong moi va khu dan cu méi chua c6 sy dong b voi hé thong cti khong dap
mg duoc nhu cu thoat nudce hién nay. Khi c6 mua 16n, nude mua khong c6 kha nang tiéu
thoat do kich thude cong khong dam bdo, do vay s€ xuat hién cac vung ngap lut.

2.3.2. S liéu khi twong, thay vin

S6 liéu mua ngay, mua gio tr nam 1971-2023 tai tram khi tugng Théi Binh, s6 liéu muc
nudc tai mot so song.

Lua chon céc tran mua dé mo phong muc d6 ngap lut thanh phd Théi Binh: St dung s6
liéu mua ngay, mua gio tr nam 1971-2023 tai tram khi twong Théi Binh dé Xég dinh gia tri
mua l6n nhat 1 ngay (1 ngay max) tir d6 xac dinh gia tri mua twong ing vo1 cac tan suét 30%;
10%; 5%; 1%. Khong lua chon mua véi tan suat 16n hon do lugng mua nho chua du gay
ngap cho thanh pho.

Bang 5. Lua chon cac tran mua md phong.

Tan suit 30% 10% 5% 1%
Téng lugng mua 1 ngay (mm) 172,0 310,5 434,3 615,5
Cuong suat mua (mm/h) 8,6 15,5 21,7 30,8
Tran mua thyc té tvong img 24/6/2015 19/10/1982 7/10/1990 9/9/2003
Ty 1€ dong gop vao ca dot mua 91% 72% 71% 80%

3. Két qua va thao ludn
3.1. Pdnh gid kha ndng thodt nwée mua cia thanh phé Thdi Binh véi cdc tran mua c6 mirc
do khac nhau.

St dung mé hinh MIKE URBAN dé mo phong mirc dd ngap lut thanh phd Thai Binh
vO1 cac tran mua ¢6 muc do kh;’lc nhau dé minh hoa cho kha nang ti€u thoat nudc khu vuc
nghién ctru vdi hién trang hé thong hién tai (bang 3-kich thudc hién trang) ctia hé thong dan
tiéu va cac thong so mo hinh da dugc hi¢u chinh va kiém dinh nhu trong bang 1.

Két qua mé phong ngp lut: Mirc d6 ngap ung véi cac kich ban mua khac nhau dugc
dua ra trong bang 6, hinh 4.

Béang 6. Dién tich ngap tng véi cac mire ngap khac nhau véi cac kich ban mua khac nhau.

Dién tich ngap (ha)

Mic ngap (m)

TAn suat mwa 1% Tan suAt muwa 5%  Tan suAt mwa 10%  Tan sudt mwa 30%
0-0,1 119,2 408,5 523,8 595,8
0,1-0,3 136,2 326,8 4714 255,3
0,3-0,5 510,7 340,5 52,4 0,0
0,5-0,7 851,1 2724 0,0 0,0
>0,7 85,1 13,6 0,0 0,0
Téng 1702,3 1361,8 1047,5 851,1

Theo nhu hinh 5a va bang 6, vo6i tan suat mua ngay 30% (tuong (mg voi tong lrong mua
ngay 1a 172 mm), thanh phé Thai Binh di xay ra ngp, d6 sdu ngap dudi 0,3 m, nhung chu
yeu ngap ¢ cac vung triing, canh dong Hau nhu khong xay ra ngap ¢ cac duong giao thong
ndi d6. Vi lwong mua nay, hé thong thoat nude mua cua thanh phd hoat dong tét. Theo nhu
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hinh 5b véi tin sudt mua ngdy 10% (téng lwong mwa ngay khoang 310 mm), dién ngp da
mo rong hon nhiéu so v6i mua tan suat 30% da c6 nhiéu diém xuat hién d6 sau ngap dén 0,5
m va mot sb tuyén phd nodi do da ngap véi do sdu ngdp dudi 0,3 m. Theo nhu hinh 5S¢, véi
tan suat mua ngay 5% (tong luong mua ngay 1a 434 mm), dién ngap va mic d6 ngap tiép tuc
mo rong hon, nhiéu diém d3 c6 do sau ngap tr 0,5-0,7 m va dac biét xuét hién mot vai diém
ngap nang véi do sau ngap trén 0,7 m. Pac biét theo nhu hinh 5d, voi tan suat mua ngay 1%
(tong lwong mua 14 615 mm) twong tmg voi tran mua lich st vao ngay 9/9/2003, gan 50%
dién tich thanh phé Thai Binh ngp trong nudc. Nhidu diém ngp ning véi d6 sau ngap trén
1,0 m.

BAN DO NGAP UNG THANH PHO THAI BINH VOI LUQONG MUA NGAY 30% BAN DO NGAP UNG THANH PHO THAI BINH VOI LUONG MUANGAY 10%

\q-}%' & (_/_\:. CcHD sm‘

CHU GIAI
L=l

Hinh 5. Két qua mo phong ngap theo cac kich ban mua véi lugng mua ngay. a) tan suat 1%; b) tan
suét 5%; ¢) tin suat 10%; d) tan suit 30%.

Nhu vay v6i cudng d6 mua dudi 15,5mm/h (tin suat mua ngay trén 30%), hé thdng tiéu
thoat nude cua thanh phd Théi Binh c6 kha ning tiéu thoat nudc tot, cac tuyén dudng ngap
rat it va hau nhu khong ngap ma chi xay ra ngap tai mot vai vung triing thudc khu san Xuat
nong nghiép ven d6. Voi cuong do mua tir 22mmvh tro 1€n, cac tuyén phd bat dau ngap, nhiéu
tuyén pho da ngap trén 0,5m, h¢ thong tiéu thoat nude khong kip thoat va gay ngap lut trén
dién rong.

3.2. M{t s6 gidi phap giam thiéu ngdp lut cho khu vue nghién ciru.

+ Thay d6i kich thudc song dan tiéu theo kich thudc thiét ké (Bang 3 - Kich thudc thiét
ké).

+ Tang phén tring dién tich thdm tir 30-39% (bang 4) 1én 50-55% bang cach: thay bé
tong khong tham bang cac bé mét c6 kha nang tham nudc, tang dién tich vuon hay h¢ thong
luu trir nude sinh hoc, ving ngdp nude va ao hé diéu tiét, xdy dung cac luu vuc giit nudc,
mai nha xanh, kénh thim va dan truyén.
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BAN DO NGAP UNG THANH PHO THAI BINH VOI LUGNG MUA NGAY 30%

BAN DO NGAP UNG THANH PHO THAI BINH VOI LUGNG MUANGAY 30% (Theo céc gisi phép giam thidu ngp ut)

@

Hinh 6. Két qua mo phong ngap theo kich ban mua ngay tin suét 30%: (a) Hé thong thoat nude hién
trang; (b) Sau khi tang tiét dién cong va ting phan trim bé mit thim.

BAN DO NGAP UNG THANH PHO THAI BINH VOI LUONG MUA NGAY 10% BANDONGAR NG THANHEHO THABINEVOTL IRING MUANCAY:105%
__(Thea céc gidi phap giam thidu ngap lut)

Hinh 7. Két qua md phong ngap theo kich ban mua ngay tan sudt 10%: (a) Hé thdng thoat nudce hién
trang; (b) Sau khi tang tiét dién cong va ting phan trim bé mat thim.

BAN DO NGAP UNG THANH PHO THAI BINH VO'I LUQNG MUA NGAY 5%
{Theo céo gidi phap gidm thiéu ngap Iut)

BAN DO NGAP UNG THANH PHO THAI BINH VUJ LUQNG MUANGAY 5%

Hinh 8. Két qua mo phong ngap theo kich ban mua ngay tan suét 5%: (a) Hé thong thoat nudc hién

trang; (b) Sau khi tang tiét dién cong va ting phan trim bé mat thim.

BAN DO NGAP UNG THANH PHO THAI BINH VO LUQONG MUANGAY 1%

BAN DO NGAP UNG THANH PHO THAI BlNH VOI LUONG MUA NGAV 1% {Thao c4c gidi phap giam thidu "gﬁp Ity

ﬂ ‘é‘iwd X’

CHU GIAI

Hlnh 9. Két qua md phong ngap theo kich ban mua ngay tan suat 1%: (a) Hé thong thoat
nuéc hién trang; (b) Sau khi ting tiét dién cng va ting phén trim bé mit tham.

71
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Bing 7. Dién tich ngdp tmg véi cac muc ngap khac nhau khi c6 giai phap giam thiéu ngap lut.

Dién tich ngap (ha)

N P . N P . Tan suat mua ngay Tan suat mua ngay
Tan suat mua ngay 1% Tan suat mua ngay 5% 10% 30%
Mikc
ngap Chng Co idi % Chng Co % Chng Co % Céng  Co %
(m) hién phap giam hién giai giam hién gidi giam  hién  giai giam
trang ngép trang  phap ngdp  trang phap ngdp trang phap  ngdp

0-0,1 119,2 4955  -3158 4085 2179 46,7 5238 157,1 70,0 5958 59,6 90,0
0,1-03 136,2 3064 -125,0 3268 2179 333 4714 1257 733 2553 255 90,0
0,3-0,5 510,7 204,3 60,0 3405 1089 68,0 52,4 314 400 0,0 0,0
0,5-0,7 8511 15,2 95,1 272,4 0,0 100,0 0,0 0,0 0,0 0,0

>0,7 85,1 0,0 100,0 13,6 0,0 100,0 0,0 0,0 0,0 0,0

Téng 17023 10214 40,0 1361,8 544,7 60,0 10475 3143 700 8511 851 90,0

Tir hinh 6 dén 9 va bang 7, thdy rang khi ting tiét dién cong va ting phan trim bé mait
tham, ca dién ngdp va do sau ngap deu thay doi theo hudng tich cuc:

- Vi tran mua ngay vai tan suat 1%, tong dién tich ngap giam 40%, khong con xuat hién
cac diem c6 do sau ngap trén 0,7 m, do sau ngap tur 0,5-0,7 m gidm 95,1%, mirc ngdp dudi
0,3 m tang 1én.

- Vi tran mua ngay voi tan suat 5%, tong dién tich ngap giam 60%, khong con xut hién
cac diém co6 dg sau ngdp trén 0,5 m, do sau ngap dudi 0,5 m giam tr 33,3-68,0%.

- Vi tran mua ngay véi tan suat 10%, téng dién tich ngap giam 70%, khong xuét hién
cac diém co6 do sau ngép trén 0,5 m, d6 sau ngap dudi 0,5 m giam tir 40,0-73,3%.

- V6i trdn mua ngdy voi tan suat 30%, tong dién tich ngap giam 90%, khong con xuét
hién céac diém c6 do sau ngép trén 0,3 m, do sau ngap dudi 0,3 m gidm 90%.

Tir két qua trén cho thay, dé glam thiéu tinh trang ‘ngap thanh phd Thai Binh cén ting

kich thudc hé théng cbng thoat nude va xdy dung hé thong thoat nudc theo hudng bén vimng
(SUDS).

3.3. Thao luan

Hién nay, MIKE URBAN la mot trong nhirng mé hinh ¢ thé dung dé quan 1y hé thong
tidu thoat nuéc mua va ca thé duge dung dé danh gia kha nang chiu tai cia hé thdng tiéu
thoat nudc d6 thi. Tir két qua danh gia kha ning tiéu thoat nudc mua thanh phd Thai Binh
bang mo hinh MIKE URBAN c¢6 thé rang hé thong thoat nudc tot voi cac tran mua ngay co
cuong d6 mua dudi 15 mm/h va véi nhitng tran mua véoi cuong do mua tir 20 mm/h kéo dai
trong nhidu gid thi hé théng thoat nudc dd qua tai va xay ra tinh trang ngap lut cac tuyén
duong noi do thanh phé.

Co rat nhiéu giai phap giam thiéu ngap lut cho mot d6 thi song cac giai phap deu di dén
hai muyc tiéu co ban d6 1a ting phan trim dién tich tham va tang kich thudc cua cac cong dan
nude. Bé 1am duoc didu nay, thanh phd can phat trién theo hudce bén viing (SuDS) nhu thay
bé tong khong thim bang cac bé mat c6 kha ning tham nudc, ting dién tich vuon hay hé
thong luu trit nude sinh hoc, ving ngap nudc va ao hé diéu tiét, xay dung cac luu vuc giir
nude, mai nha xanh, kénh tham va dan truyén va xay dung hé thng tiéu thoat nudc mot cach
ddng bo da duoc dua vao quy hoach thanh phd Thai Binh thoi ky 2021-2030, tim nhin dén
nam 2050 [26]. Khi dua céc giai phap giam thiéu nay vao dé danh gia kha nang thoat nudc
mua voi cac trdn mua vai tan suat khac nhau cho thay VOl cac tran mua tan suat tir 1% dén
5%, di¢n ngap giam tr 40-60%; vdi cac tran mua tan suét 16n hon 10% dién ngdp gidm tu
70-90% va hé thong thoat nude méi ndy hoat dong hoan toan hiéu qua.
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4. Két ludn

Nghién ctru da trinh bay chi tiét vé hién trang hé thdng tiéu thoat nudc cua thanh phd
Théi Binh va mot s6 quy hoach trong giai doan t6i. Nghién ctru dé danh gia duoc kha nang
tiéu thoat nude mua cua hé thdng thoat nudc thanh phd Thai Binh vé6i cac trdn mua c6 mirc
d6 khac nhau. Vi tan suat mua ngay 30%, khu vuc nghién ciru chi xay ra ngdp ¢ vung ngoai
0 vo1 d0 séu ngap duoi 0,3 m; voi tan suat mua ngay 10%, xuat hién ngap dén 0,5 m mot s6
tuyen phé nodi d6 da ngap véi d6 sau ngap dudi 0,3 m; vl tan suat mua ngay 1-5%, nhiéu
diém d3 c6 do sau ngdp tir 0,5-0,7 m va dic biét xuat hién mot vai diém ngap ning véi do
sdu ngap trén 1,0 m hé thong tiéu thoat nudc khong kip thoat va giy ngap lut trén dién rong.

Nghién ctru ciing d3 dwa ra dugc mot sd giai phap giam thiéu ngap lut cho thanh phd
Thai Binh sau d6 danh gia lai kha nang ti€u thoat theo hé théng thoat nude méi cho cac tran
mua véi tan suat khac nhau. Céc giai phap déu cho thay kha nang giam ngap va hiéu qua ro
rét. Cac trin mua tan suét tir 1% dén 5%, dién ngap giam tir 40-60%; Vi cac trin mua tin
sudt 16n hon 10% dién ngap giam tir 70-90%.

Pong gop ciia tic gia: Xdy dung ¥ tuong nghién ctu: L.T.H.; D.T.H.T.; Xt Iy s6 lidu:
D.T.D., V.T.T.H.; bBanh gia kha nang ti€u thoat nudc: N.T.L.; Su dung m6 hinh MIKE
URBAN mo phéng ngdp lut theo céc kich ban: N.T.L.; L.T.H.; Viét ban thao bai bao:
P.T.D.T.; V.T.T.H.; Chinh stra bai bao: L.T.H.

Loi cam on: Bai bio hoan thanh nhd vao két qua cua nhiém vy: “Nghién ctru xay dung hé
thdng canh béo ngép lut do mua 16n dua trén cach tiép can du bao to hop cho mot s6 d6 thi
khu vuc Pong bang Bic B6”, ma sd dé tai TNMT.2023.06.04. Thu¢c chwong trinh “Chuong
trinh khoa hoc va cong nghé trong diém cép bo vé du bao, canh bao thién tai khi tugng thity
van phuc vu cong tic phong chdng thién tai giai doan 2021-2025.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duogc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Assessing the ability to drain rainwater in Thai Binh city and
some solutions to reduce flooding for the study area

Le Thi Hue'*, Dao Tien Dat!, Dinh Thi Huong Thom?, Pham Thi Dieu Thuy?, Nguyen
Thu Lan?, Do Thi Ngoc Hoa?, Vu Thi Thanh Huyen'?

! Northern Delta and Midland regional Hydrometeorological Center;
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Abstract: Rapid urbanization has increased impervious surfaces, dramatically altering the
natural hydrological cycle in urban areas, making urban flooding a global problem.
Assessing urban water drainage capacity due to the impact of heavy rain is also a hot topic
in urban hydrological research. From domestic and foreign research, it has been shown that
the MIKE URBAN model is one of the models with scientific reliability, stable calculation
efficiency and high applicability. Therefore, the study conducted an assessment of the
drainage capacity of the study area by using the MIKE URBAN model to simulate flooding
for the area with different rainfall scenarios according to current drainage system data. The
study also offers a number of flood mitigation solutions and simulates floods according to
them and then analyzes the effectiveness of those solutions.

Keywords: MIKE URBAN model; Drainage capacity; Urban flooding; Thai Binh city.
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