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Tém tit: Cac mo hinh du bao thoi tiét s6 (NWP) ngay cang dugc st dung nhiéu hon dé dy
bao cac hién tuong mua l6n. Tuy nhién cac nghién ctru img dung du bao luong mua c6 do
phén giai cao tir m6 hinh NWP trong thuy van con han ché. Bai bao nay trinh bay két qua
nghién ctru tng dung mua dy bao tir mo hinh s khi tuong WREF3KM-IFS-DA dé nang cao
hiéu qua du bao, canh bao ngap lut d6 thi. Nghién ctru da tién hanh hiéu chinh, kiém dinh
mo hinh MIKE URBAN dé dua ra dugc bd thong s6 t6i wu sau d6 thir nghiém mé phong
ngap ung tai thanh phé Thai Binh cho mét trin mua cu thé véi bién mua dau vao duoc l'fly
tor m6 hinh WRF3KM-IFS-DA theo 3 kich ban: (1) mua thuc do tai tram khi tugng Thai
Binh; (2) mua du bao vai thoi han du bao trude 6 gio; (3) mua dy bdo véi thoi han du bao
trude 24 gio. Sau d6 danh gia mirc d6 ngap lut moé phong voi ngap lut thuc té xay ra.

Tir khéa: M6 hinh MIKE URBAN; Hiéu chinh, kiém dinh; Ngap lut do thi; TP. Thai Binh.

1. Pt van dé

Céac san phém du bao mua tir cac hé théng mé hinh du bao sb tri toan cau nhu mé hinh
IFS cia ECMWF va cac mé hinh khu vuc nhu WRF cua Trung tim Dy bio KTTV qudc gia
lién tuc dugc cai tién ca vé chat lugng va do phan giai [1]. DAy 1a ngudn sb lidu can thiét lam
dau vao cho hé thong mé hinh thily van néi chung va mé hinh canh béo ngép lut d6 thi néi
riéng. Dy ciing 1a co s khoa hoc quan trong dé trién khai thtr nghiém cac cong ngh¢ du bao
canh bao ngap lut thoi gian thue voi kha nang cung cap cac ban tin canh béo trude 6-24h.
Tir nhitng ndm 1960, trén thé gioi da co nhiéu cong trinh nghién ctru vé ngap lut va da
c6 nhitng thanh tyu dang ké. Lic dau chi do v&, phan loai va xay dung ban dd dia hinh, dia
mao rdi danh gia mic 46 anh hudng cua 1 lut, bao gdm ca tinh trang ngap lut [2]. Canh bao
ngap ung, 1ii lut cling ngay cang phat trién theo hudng da phuong phap nhu: dia chét, dia mao
va cac mo hinh mé thay van thay luc két hop voi cong nghé vién tham, GIS va hé thdng siéu
maéy tinh toc d6 cao. Mot s6 md hinh mo phong ngap lut d6 thi c¢6 thé ké dén nhu: M6 hinh
quan 1y nudc mua (SWMM) [3-5]; mo6 hinh InfoWorks ICM (quan 1y luu vuc tich hop) [6,
]; hé théng mé hinh hoa (HEC-HMS) va hé thdng phan tich séng (HEC-RAS) [3] va dic
bi¢t 1a m6 hinh MIKE FLOOD [9]; ... Cac m6 hinh nay m6 phdng cac qua trinh chay tran va
tran bé mat. Mot sé nghién ctru da tng dung moé hinh MIKE FLOOD, MIKE MOUSE dé
kiém soat thoi gian thuc vao hé théng thoat nudc do thi dé giam van dé 1 lut [10, 11], hay
két hgp mo hinh mé phong ngap lut véi thong tin lwong mua theo thoi gian thuc dé cung cap
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cac hé théng hd tro va canh bao nhim ddi phé véi L lut d6 thi [12]. Két hop mo hinh du bao
thoi tiét s6 (NWP) do phan gidi cao voi md hinh ngp lut MIKE URBAN dé kéo dai thoi
gian thyuc hién du bao ngap [12, 14]. C6 thé nhan thiy trén giéi hién nay di va dang xay dung
duoc nhleu hé thong canh bao ngap Gng d6 thi theo thoi gian thyc. Hé thdng canh bao thuong
bao gdm viéc két hgp mot mé hinh du bao mua 16n voi cac md hinh mua - dong chay, cac
mo hinh thuy lyc mot chiéu, hai chiéu va cac ban dd s6 hoa do cao.

Tai Viét Nam cho dén nay cling c6 rat nhiéu céac nghién clru vé ngap lut d6 thi duoc thuc
hién nhu: Danh gia ngap lut tinh Quang Ngéi [15] voi myc tiéu la danh gia anh huong cua
viéc xay dung duong cao toc tir Da Nang dén Quang Ngéi dén viéc tiéu thoat i trén dia ban
tinh Quang Ngai; Nghién ctru [16] da sir dung phan mém SWMM 5.0 mé _phong thuy van,
thity Iuc cho luu vuc dé xac dinh dién tich (hay dung tich) hé diéu hoa diéu tiét nuéc mua
cho mot khu d6 thi méi gitip tranh qué tai cho hé thng tiéu, ngap Gng hién hiru khi mot khu
d6 thi méi duoc xdy dung; Ung dung mé hinh MIKE FLOOD thuc hién tinh toan két ndi 3
md hinh MIKE 11HD; MIKE 21FM va MIKE URBAN tinh toan ngép ing nham tim ra
nguyén nhan ngap va giai phap gidm ngap, phuc vu cong tac quy hoach xay dung va tiéu
thoat nude do thi [17]; BO cong cu gdom md phong qué trinh dong chay tir muwa (MIKE-
NAM); md phong dong chay trong séng bang m hinh thity lyc (MIKE-11HD); md phong
ngdp lut (MIKE-FLOOD) hd trg xac dinh cép dd rai ro ngap lut cho vung do thi va dé)ng
bang trong diém ctia Nghé An - Ha Tinh [18]; St dung mé hinh MIKE URBAN mé phong
va d4nh gia ngap ting cho mot s6 d6 thi ctia Viét Nam [19—21]. Ung dung coéng ngh¢ dién
toan dam may GOOGLE EARTH ENGINE dé xir 1y chiét tach thong tin dién tich ngap lut
tir dir liéu anh vé tinh quang hoc [27],...

Co rat nhiéu nghién ctru sir dung md hinh MIKE URBAN dé mo phong ngap lut. Céc
nghién cru ndy ciing da cho mot s6 két qua kha quan song chua tap trung vao du béo, canh
bao ngép lut do thi va méi chi duoc thyc hién cho mot d6 thi cu thé. Chung ta khong thé dua
hé¢ thong du bao, canh bao ngap tir d6 thi nay sang d6 thi khac ma moi do thi can thiét 1ap
mot hé thdng tich hop riéng, dua trén nhiing diéu kién cy thé cia do thi do.

Nghién ciru nay tap trung vao cac ndi dung chinh: (1) Gi6i thiéu vé khu vuc nghién ctru,
phuong phéap nghién ciru, mé hinh sir dung va thiét 1ap mo hinh; (2) Trinh bay két qua hiéu
chinh, kiém dinh mo hinh MIKE URBAN; phan tich két qua ngap ting do mua tir mé hinh
WRF-IFS-DA; dua ra mot s6 thao luan va dé xuét.

2. Phuwong phap nghién ciru va tai li¢u sir dung
2.1. Gidi thiéu vé khu vuc 11 Ding g M=
nghién ciru P’ | %
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Hinh 1. Ban d6 khu vuc nghién ctru.
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207.407 ngudi, mat @6 dan sb tuong ddi cao 3.046 nguoi/km? (nam 2020) [22]. Thai Binh
dugc dic trung boi khi hau nhiét d6i ndng 4m gié mua, chia thanh bon mua rd rét. Nhiét do
trung binh nam dao dong tir 23-25°C. Tong luong mua nim dao dong tr 1500-1700 mm va
Mua 16n tap trung vao cac thang 7, 8, 9 trong nam. Nhirng nam gén day, tinh trang ngép tng
& thanh ph6 Thai Binh xay ra tuong ddi nghiém trong. Tai thoi diém mua to myc nudc cac
song Bd Xuyén, song Vinh Tra tang cao anh huong dén viée thoat nudce. Pac biét, song 3/2
thoat nudc kém do mat cit song bi thu hep tai 2 dau 1a cong qua duong Ly Thuong Kiét va
cdng qua dudong Ngo Thi Nham lam can tré dong chay. Mot sb vi tri tai duong Ly Bon, Lé
Quy Dén, Bui Sy Tiém, Ky DPong, Lé Pai Hanh, Hoang Diéu c¢6 cao do thip 1am cho khu
vuc nay cir mua la ngédp [24, 25].

2.2. Phuong phap nghién ciru

Dit liéu dau vao dé mo phdéng ngap lut cho thanh phé Thai Binh 1a mua du bao tir mo
hinh dy béo khi tugng WRF3km:IFS-DA va mua quan trac tai tram khi twong Thai Binh. St
dung m6 hinh MIKE URBAN d¢ tinh toan, xac dinh dién ngép, do sau ngap, thoi gian ngap
(Hinh 2).

HE THONG THOAT NUGC Co s ha ting phan chia luu wre
+ Kénh, muong, ho + Hé thong dudng giao théng
+ Cong, hé ga + Hién trang khai thée sir dung dit
+ Dap, tram bom + Ban dé dja chinh

I

MIKE URBAN
Runoff
MIKE URBAN
— Mo hinh dong chay 1D
(Netword)

MIKE URBAN
* M5 hinh dong chay 2D

Mo phong ngap vi tri, thii
gian va d¢ sau ngip Sai

|

{ BAN PO NGAP UNG 1

DU BAO

Hinh 2. So dd cAu trac nghién ciru.

2.2.1. Gidi thiéu vé mé hinh khi tuong WRF3km-IFS-DA

Niam 2019, cac san pham ctia mo hinh sé khi tuong (NWP) cho dy bao mua 16n d3 duoc
nang cip vé do phan giai cao (3 km, mién Pong Nam A) véi 15 didu kién bién (tr ECMWF)
va du bao t6 hop khu vure ciing dugce nang cip bang cach st dung mé hinh WRF-ARW phan
giai cao. Nam 2020, téng cuc KTTV da 4p dung déng hoa dir liéu cho WRF-ARW tai do
phan giai ngang 3 km str dung dit liéu quan tric tir cic tram khi tugng bé mit & Viét Nam
[26]. M6 hinh WRF3km-IFS-DA 1a md hinh WRF-ARW caa My véi diéu kién bién tir mo
hinh IFS cua Trung tim du bao han vira chau Au c6 do phan giai 3 km va 4ap dung dong hoa
dir liéu Radar dang dugc sir dung tai Téng cuc KTTV.
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Hinh 3. Ban d6 du bio mua tir mo hinh WRF phan giai 3 km vé&i déu vao tir mo hinh IFS va c6 sir
dung ddng hoéa sb liéu ra da thoi tiét [27].

Mién mo hinh WRF PR uRS

Mo hinh WRF Dir liéu Radar

Trich xuat di¥ liéu
th&i gian tdr mo hinh
WRF3km-FS-DA

Mo hinh MIKE URBAN

Hinh 4. So db ghép ndi mé hinh s6 khi twong va mé hinh thiy van.

2.2.2. Giéi thiéu moé hinh MIKE UBAN

MIKE URBAN 13 mot phin mém mé hinh hoa hé thdng thoat nuéc d6 thi. M6 hinh co
tinh md, linh hoat va tich hop véi GIS. M6 hinh hi€u qua trong vi¢c mo phdng thoat nude
mua va thu gom nudc thai trong cac hé thong riéng biét va két hop. M6 hinh cé su két hop
giita m6 hinh thiy vin véi mo hinh mé phong hé théng thoat nudc 1 chiéu (1D) (Hinh 5) va
mo hinh mé phong dong chay bé mat 2 chiéu (2D) (Hinh 6) [28-30].
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Hinh 5. Két hop mé hinh thity van va mé hinh 1 chiéu (1D).
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Mo hinh gém mé hinh mua rao - dong chay, mé hinh mét chiéu (1D) mé phong dong
chay hé thong thoat nudc, dong chay bé mit dugc tinh bang cach giai phwong trinh Saint-
Venant cho dong chay 2 chiéu, mé hinh 2 chiéu (2D) mé phong chinh xac dia hinh bé mit
do thi, gém nha ctra, ao hd, cac cong trinh khéc... M6 hinh mang ludi thoat nudc két hop voi
mang dudng phd 1D-1D, md hinh mang ludi thoat nudc két hop véi bé mat d6 thi 1D-2D.
Sau do6 du bao ngap lut d6 thi dua trén cac kich ban thuc nghiém véi bién mua dugce léy tur
mua du bao.

Hinh 6. So d6 két hop mé hinh 1D va 2D.

2.2.3. Thiét 1ap mo hinh

a) Thiét 1ap hé thong thoat nudc cta thanh phd Thai Binh

Hé thong thoat nudc tai thanh phd Thai Binh 1a hé thong thoat nuéc chung. Nudc mua
va nudc thai sinh hoat dwoc dua vao cing mot tuyén cong chay theo cac tuyén duong rdi ra
hé thdng kénh tiéu thoat trong khu vuc. Thanh phd Thai Binh c¢6 hé théng gdbm hé théng Céng
thu gom nudc thai, nude mua duge dat dudi 1ong duong tir 1,0-4,0 m doc theo cac tuyén phd.
Mot vai tuyen duong cii, xudng cap, mot vai tuyén duong c6 mit duong hep khong dap tng
dugc nhu cau tiéu thoat nudc nén khi xuat hién mua l6n kéo dai lién tuc hé thong cong khong
kip thoat nudc. Ngoai 6 thanh phé chii yéu thoat nudc ty nhién theo hudng dia hinh, nudc
mua, nudc thai di vao hé thong kénh mwong ty nhién sau d6 tu thoat hodc qua hé thong cong
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va tram bom cudng btrc. Tiéu thoat nude cho cac phudng, xa phia Bic thanh phd Thai Binh:
Nudc mua, nudce thai qua hé théng cdng, muong hién trang trong thanh phé thudc cac phuong
(Dong Tho, bong My, Bong Hoa, Hoang Di€u) sau d6 s€ thoat nude vao cac song, kénh nho
két n6i v6i nhau rdi chay vao song Tra Ly qua cac tram bom Sa Lung, X6m Dén, Hoang
Diéu. Hé thng thoat nuéc phia Nam thanh phd Thai Binh: Nudc mua, nudc thai qua hé
théng céng, muong hién trang trong thanh phd thudc cic phuong (Tién Phong, BS Xuyén,
Lé Hong Phong, Pé Tham, Ky B4, Tran Hung Pao, Quang Trung...). Sau d6 s& thoat vao cac
chay vao song
Tra Ly qua cac tram bom Hiép Trung, B6 Xuyén. Hé thong thoat nudc phia Dong thanh phd
Thai Binh: it xay ra tinh trang ngp Gng hon so véi phia Nam thanh phd, chu yéu 13 hé théng
kénh muong thuy lgi phuc vu tudi tiéu va thodt nude khi cd6 mua 16n. Nudc mua, nude thai

song Poan Tuc, Bo Xuyén, Vinh Tra, 3/2 toan bo hé théng két ndi véi nhau va

thoat vao song Tra Ly qua tram bom Ddong Téay Son.

Thiét 1ap hé thong tiéu thoat nudc trong Mike Urban bao gdm: Thiét 1ap cac diém tap
trung nudc, cac duong ong thoat nudce, cac luu vuc tap trung nudce. Thiét 1dp mo hinh s6 do

cao (DEM) va két ndi mé phong 2D cho dong chay tran mat (Hinh 7-9).

Bang 1. Dit liéu hién trang hé thdng tiéu thoat nude.

Dir liéu
Nt Ho ga 4318
u 2 )
Diém xa 8
2 IUN ’ 2
Luu vuc Tong dién tich 67,71km
o o Cong noi 150.309 (m)
Doan duong ong thoat nudc Cé N 28.829 (m)
ong ngam .
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Hinh 7. Thiét 1ap hé thong tiéu, thoat nudc cho thanh phd Thai Binh.
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DEM thanh phé Thai Binh sau khi duoc xi I

Hinh 9. Lép DEM thanh ph6 Thai Binh sau khi duge xir 1y.

Str dung 16p DEM 10mx10m. Két hop 16p DEM cua cac 16p song, hd, ao, dudng phd
nha cira, cac cong trinh kién trac khac duoc s6 héa bang phan mém ARCGIS tir hinh anh
thuce té trén Google Earth ta thu duogc 16p dia hinh (Hinh 9). Lp ban dd nay két ndi véi cac
hé ga, cdng, tram bom, tinh toan dong chay hai chiéu tir cic hd ga tran trén bé mat dia hinh.
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b) Thiét 14p bién cia mé hinh MIIIKE URBAN cho thanh phd Thai Binh

Mo hinh hé théng thoat nuGe cho thanh phd Théi Binh st dung:

+S6 lidu mua gi0 cua tram khi tugng Thai Binh dugc su dung dé 1am bién mua du vao
cho m6 hinh thuy van khi hi¢u chinh va kiém dinh m6 hinh. S6 liéu mwa dy bao tir mé hinh
s6 khi trong WRF3km-IFS-DDA dugc dung dé lam diu vao cho mé hinh khi mé phong cac
ban dd ngap lut du bao.

+ 86 liéu myc nudc gid tram thuy van thanh phé Théi Binh dugc st dung dé 1am bién
cho m6 hinh dong chay mét chiéu. .

Can ct theo hién trang thu thap dir li¢u d0 sau ngap tai cac vi tri do dac dé xac dinh thoi
doan tinh toan.

c) Thiét 1ap céc diéu kién dau vao trong mo6 hinh MIKE URBAN

- Nhom thong s thay van

Thiét 1ap cac thong sé cu thé cho timg luu vye: Dién tich luu vue, thoi gian tap trung
nude, dong chay tir mua theo cong thirc Thoi gian-dién tich, ton that ban du, phan trim
khong tham.

Trong do: Ton that ban dau duoc mac dinh 14 0,0006; hé s6 triét giam dong chay 1a 0,9;
thoi gian tp trung nudc & khu vuc ¢ ti 1& bé tong hoa cao dugc tinh véi van tdc trung binh
bé mit 1a 3-5 m/s, & cac khu vuc con lai 1a tir 5-9 m/s.

Phan tram khong tham ¢ khu vuc c6 bé tong hoa cao nhu (nha, dudng giao thong...) tir
80-85%, cac khu vuc con lai tir 30-40%. Sau do, cac thong s nay sé dugc thir dan thay d6i
trong qua trinh hi¢u chinh mo6 hinh theo cac tai li¢u do sau ngép thuc do.

- Nhom thong sé thay luc

Thong s6 thity luc hiéu chinh trong hé thng tiéu, thoat nudc 1 hé s6 nham long dan (hé
s6 nham Manning) va chét liéu céng (d0 tho, nham cua vat li¢u).

2.3. Thu thip dit liéu
2.3.1. Dit lidu dia hinh thanh phd Thai Binh

Tai liéu dia hinh bao gdm dit liéu DEM nén str dung duoc tai theo nguén ALOS Global
Digital Surface Model “ALOS World 3D - 3m (AW3D30) tur trang web:
https://www.eorc.jaxa.jp/ ALOS/en/dataset/aw3d30/aw3d30_e.htm, sau d6 tién hanh noi suy
bang ARCGIS dé co6 16p DEM 10mx10m.

2.3.2. Dir liéu hé théng ti€u thoat nudc thanh phé Thai Binh

S6 lidu hé théng thoat nudc bao gém vi tri, kich thudc, cao d§ day cac diém thu nuéc
(ho ga), cac duong cong ti€u thoat nudc, hinh dang duong ong, vat li¢u lam cong, cac tram
bom va cong suat bom.

2.2.3. Dit liéu vé khi twong thily vin

+ S6 liéu mua gi0 cua tram khi tuong Thai Binh cac nam tir 2005-2022. S6 litu mua du
b4o ctia mo hinh dy béo khi tuong WRF3km-IFS-DA (Ngudn Trung tdm dy bao Khi twong
thuy van Qudc gia).

+ 86 liéu muyc nu6ce gid tram thuy van thanh phd Thai Binh cic nim 2020, 2021, 2022.

+ S6 liu vé céc tran ngap (dlem ngép, do sdu ngap, dién ngap) thuc té (Ngudn Pai Khi
twong thily van khu vuc Dong bang va Trung du Béic Bo).

3. Két qua va thao ludn
3.1. Két qua hiéu chinh

Tir hé thong da thiét 1ap o trén két hop v6i bién dau vao 1a sb liéu mua gio tram khi tuong
Théi Binh, myc nudc gio thye do nam 2020, tai liéu didu tra vét ngap thuc té dé hiéu chinh
mo hinh. Nghién ctru lwa chon tran mua ngay 15/10/2020 dé lam dau vao chay mé phong
ngap cho thanh phd Thai Binh.
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Hinh 10. Biéu d0 trdn mua ngay 15/10/2020.
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Khi sir dung cac thiét 1ap dau vao ban dau cho mo hinh thi thdy mot s6 diém c6 do sau
ngdp 16n hon, mot s6 diém co d6 sau ngép nhé hon va mét s6 diém khong xuét hién ngap so
v6i tai liéu do dac thuc té nén tién hanh hiéu chinh lai mot s6 thong s6 (Bang 2) ta dugc két
qua nhu trong bang 3 va hinh 11, hinh 12.

Bang 2. Bo thong s sau khi hiéu chinh mé hinh.

Théng s6 Gia tri
ST A Khu vuc ¢6 ti 1€ bé tong hoa cao 80-85
Hg 56 khong tham (%) Cac khu vuc C(‘)nglai 30-39
Thoi gian tép trung nude Khu vuc c6 ti 1¢ bé tong hoa cao 4-7
(phat) Céc khu vuc con lai 5-10
Ton that ban dau 0,00006
Heé s6 triét giam 0,9
H¢ s6 nham Manning (s/m*?) 85

Bang 3. D6 sau ngdp thuc do va tinh toan tai mot s6 vi tri khao sat.

. D) sdu P sdungidp Chénh

STT Dia diem khao sat Kinh do Vi do ngap thwe tinh toan 1éch

do (m) (m) (m)
TB1 Puong Lé Quy Pon 106.344  20.447 0,36 0,39 0,03
TB2 Pudng Ly Bén 106.338  20.443 0,45 0,42 -0,03
TB3 Puong Tran Thai Tong 105.788  21.032 0,13 0,15 0,02
TB4 Duong Ding Nghiém 106.341 20.455 0,37 0,35 -0,02
Tps ~ DuwomgTran Phi, KENNguyen 166359 59447 0,35 0,32 -0,03

Pac Canh

TB6 Puong Ly Thuong Kiét 106.343  20.456 0,17 0,2 0,03
TB7 Pudng Hai Ba Trung 106.342  20.448 0,13 0,08 -0,05
TB8 Pudng Tran Hung Pao 106.332  20.443 0,35 0,33 -0,02
TB9 Puodng Pham Thé Hién 106.330 20.443 0,17 0,2 0,03
TB10 Puong Pham Don L& 106.336  20.453 0,32 0,35 0,03
TB11 Puong Ngb Quang Bich 106.337 20.453 0,35 0,3 -0,05
TB12  dwong Nguyén Thi Minh Khai 106.338  20.450 0,26 0,32 0,06
TB13 Puong Hoang Hoa Tham 106.340 20.449 0,27 0,22 -0,05
TB14 Puong Ky Pdng 106.325  20.443 0,32 0,28 -0,04
TB15 Pudng Phan B4 Vanh 106.327  20.433 0,36 0,33 -0,03
TB16 Puong Tran Phu 106.329  20.447 0,3 0,28 -0,02
TB17 Puong Lé Pai Hanh 106.341  20.443 0,4 0,45 0,05




Tap chi Khi twong Thity van 2024, 763, 48-65; doi:10.36335/VNJHM.2023(763).48-65 57

106" 200°E

b5 '.._f‘\.._.y TRUNG QUGC
AT \,\ - ww.u.i.
"
“u 3

[T

LAY oy
14::7 (Pﬂf’

= 4,
St i

H

. L

THALLAN | }
g 8

iy

20" 30N

o
Y campPucH
\

wrarangés- Loraraon
. .
CHU GIAT
. Runh gisi x3 P& siungip(m)
o Ranh gidi huyén oo
N A — e
~ Ranh gidd tinh prons
[ [ENE
Séng | [ERES
2 250N Fan2s0n Duwimg givo thong o7 1.0
| FENE
| R

Hinh 11. Ban d6 ngap thanh phd Thai Binh sau khi hiéu chinh mé hinh.

0.5
0.45 1 R2=10.8533 °

e

N
1

[

0.35 - o .&

o
w
1
[ J

0.25 A

o
N
1
[

Do séu ngap thuc do (m)
[ J
[ J

© 0.15 - 0.
0.1

0.05 -

0 0.1 0.2 0.3 0.4 0.5
D6 sau ngap tinh toan (m)

Hinh 12. Biéu d6 twong quan giita d¢ sau ngap thuc do va tinh toan sau khi hi¢u chinh mé hinh.

Két qua danh gia theo chi tiéu Nash 1a 0,84; hé sb tuong quan gitra d sdu ngép thuc do
va tlnh toan R?13 0, 85. Két qua nay twong ddi pht hop vé tri s6. Cac diém ngép khi khao sat
thue té ciing déu xuét hién ngap nhu vay dién ngap tinh toan ciing phu hop thuc té.

3.2. Kiém dinh mé hinh
Str dung bo thong ) :cim duoc khi hiéu chinh rqé h@nh. Thiét 1ap lai bién mua, bién myc
Nudce, bién ctra xa, theo so lgéu ghuc do nam 2021 dé kiém dinh lai m6 hinh MIKE URBAN.
Tran mua dugc chon d¢ kiém dinh m6 hinh 1a trén mua ngay 08-09/09/2021 (Hinh 13),
véi tong lugng mua tran 1a 138,1 mm.
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Bang 4. D6 sau ngép thuc do va tinh toan tai mét s6 vi trf khao sat.

Dj sdu P§ sdu ngip Chénh
STT Pia diém khio sat Kinh d¢  Vido ngip thue tinh toan léch
do (m) (m) (m)
TB1 Puong Lé Quy Pon 106.344  20.447 0,35 0,31 -0,04
TB2 Puong Ly Bon 106.338  20.443 0,35 0,31 -0,04
B3 Pudng Tran Thai Tong 105.788  21.032 0,15 0,12 -0,03
TB4 Puong Pang Nghiém 106.341  20.455 0,25 0,17 -0,08
TRs  Duong Tran Phu, KCNNeuyén ygq 337 50447 0,25 0,22 0,03
Puc Canh
TB6 buong Ly Thuong Kiét 106.343  20.456  Khong ngap 0,03 0,03
TB7 buong Hai Ba Trung 106.342  20.448 0,15 0,12 -0,03
TB8 DPuong Trin Hung DPao 106.332 20.443 0,25 0,3 0,05
TB9 Pudng Pham Thé Hién 106.330  20.443 0,15 0,09 -0,06
TB10 Puong Pham Don L& 106.336  20.453 0,35 0,37 0,02
TB11 Puong Ngo Quang Bich 106.337  20.453 0,25 0,22 -0,03
TB12  dwong Nguyén Thi Minh Khai ~ 106.338  20.450 0,25 0,21 -0,04
TB13 Puong Hoang Hoa Tham 106.340  20.449 0,25 0,23 -0,02
TB14 Puong Ky Pong 106.325  20.443 0,2 0,12 -0,08
TB15 Puong Phan Ba Vanh 106.327  20.433 0,25 0,3 0,05
TB16 Pudng Tran Phu 106.329  20.447 0,25 0,2 -0,05
TB17 Puong Lé Pai Hanh 106.341  20.443 0,3 0,26 -0,04

Két qua danh gia theo chi tiéu Nash 13 0,81, hé s twong quan gilta d6 sau ngép thyuc do
va d6 sau ngap tinh toan R? 12 0,81. Cac diém ngap khi khao sat thyuc té ciing déu xuat hién
ngap nhu vy dién ngap tinh toan ciing phui hop thuc té. V&i két qua trén c6 thé ding mo
hinh MIKE URBAN dé mé phong, danh gia va du bao ngap cho khu vuc nghién ciru.

3.3. Két qud mé phéng ngdp lut theo muwa dw bdo tir mé hinh WRF 3km-1FS-DA

Nhim muc tiéu danh gia kha ning mé phong cia mé hinh MIKE URBAN va kha nang
du bao ngép lut cho khu vuc nghién ctru khi két hop voi mot mé hinh dy bao khi tuong, tién
hanh m6 phong ngip ung cho khu vuc nghién ctru vai lugng mua ngay 9/9/2022 theo cac
kich ban: M6 phong du bao ngap lut thanh phd Thai Binh véi cac kich ban (KB) mua dau
vao la (1) mua thuc do; (2) mua du bao trude 6 gio; (3) mua du bao trude 24 gio.

a) Pac diém tran ngap ngay 9/9/2022

Hinh 16. Mot s6 hinh dnh ngp ung trong trin muwa ngay 8-9/9/2022 tai thanh ph6 Thai Binh [25].

Tran mua dém ngay 8/9 dén sang ngay 9/9/2022, nhiéu tuyén phd nhu Lé Quy Pon, Ly
Bon, Tran Pha, Tran Thu DJ... tai thanh pho Thai Binh ngap trong nudc véi do sau ngép tir
0,1-0,3mm, c6 doan ngap sau 0,2-0,4 mm.
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(2)
Hinh 17. Ban d6 mua dy bao tir mé hinh WRF3fm-IFS-DA: (1) mua du bao trude 6 gid; (2) mua du
bao trudc 24 gio [32].

b) Két qua mo phong
Bing 5. So sanh két qua mo phong ngap lut ctia céc kich ban.

thec  Kichbin1  Kichbin2  Kich ban3
s aeX X, . A o X mua thuc do mua DB 6h mua DB 24h

STT Dia diém khao sat Kinh do Vidé (?:) H A0 H AN H A0

m (m (m @@ (m (m)

TBI  DuongléQuybon 106344 20447 035 028 -007 02 015 018 -017
TB2 Pudng Ly Bon 106338 20443 035 026 009 017 -018 012 -023
TB3  DuongTrin ThiiTong 105788 21032 015 014 -001 009 -006 009 -006
TB4  DuongBingNghidm 106341 20455 025 023 -002 015 01 017 -008
TR PuomeTrnPhu, KON 456430 20447 025 021 -004 017 -008 015 -01

Nguyén Buc Canh
TB6  Puong Ly ThuomgKiet 106343 20456 0 002 002 O 0 0 O
TB7  DuongHaiBaTrung 106342 20448 015 012 -003 008 -007 008 -0,07
TBS  Duong TrinHungPao 106332 20443 025 022 -003 016 -009 015 -0,
TB9  DuongPham Thé Hién 106330 20443 015 011 -004 006 -009 006 -009
TB10  DuongPhamBonLé 106336 20453 035 027 -008 027 -008 021 -0,14
TB11  DuongNgoQuang Bich ~ 106337 20453 025 026 001 02 -005 017 -0,08
ey AwOneNewenTMMIh 05338 20450 025 022 003 018 007 010 015
TB13 DuongHoangHoaThim 106340 20449 025 021 -004 02 005 018 -0,07
TB14  Duong PuongKyBéng 106325 20443 02 019 -001 013 -007 015 -0,05
TB15  Duong Phan B Vanh 106327 20433 025 027 002 022 -003 014 -0
TB16 Pusng Tran Phi 106329 20447 025 022 -003 019 -006 021 -004
TB17  DuongLéPaiHanh 106341 20443 03 027 -003 025 -005 022  -0,08
04

0.35 A
0.3 A

= Thye do = KB(1) = KB(2) = KB(3)
E)

<«

Vi tri ngdp

2 02
a
£ 0.15 |
Q-
A 01
“ 1 0F H |
0 ]

TB1 TB2 TB3 TB4 TB5 TB6 TB7 TB8 TB9 TB10 TB11 TB12 TB13 TB14 TB15 TB16 TB17

Hinh 18. Do sdu ngdp md phong tai cic vi tri theo cac kich ban.
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Hinh 19. Ban d6 m6 phong ngap lut tai thanh phd Thai Binh theo cac kich ban: (a) theo mua thyc
do; (b) theo mua dy bao trude 6h; (¢) theo mua du bao trudce 24h.

Két qua mo phong ¢ bang 6 va hinh 18, hinh 19 cho thay so sanh giita mo phong ngap
lut theo s6 liéu mua thuc do tai tram Thai Binh (KB1) tir ngay 8-9/9/2022 va s liéu ngap
thye do dugc danh gia theo chi tiéu Nash 12 0,76, két qua nay tuong ddi phi hop. M6 phong
ngap lut theo s6 liéu du bao lugng mua trude 06h tir md hinh WRF3km-IFS-DA (KB2) cho
sai sO d0 sau ngap tir 0-0,18 m, sai s6 trung binh 13 0,07 m. M6 phong ngép lut theo s6 licu
du bao luong mua trude 24h tr mo hinh WRF3km-IFS-DA (KB3) cho sai s6 d§ sau ngép tir
0-0,23 m, sai s6 trung binh 14 0,09 m. Nhu vay két qua mé phong ngap lut nay cho thay voi
thoi han du béo cang gan cang cho do chinh xéc cao.

3.4. Thao ludn

Hau hét cac két qua nghién ciru déu chi ra ring moé hinh MIKE URBAN mé phong tét
ngap lut trong cac do thi [12, 19-20, ]. MIKE URBAN khong nhiing c6 thé dugc dung dé
quan 1y hé thong thoat nudc, 1ap ké hoach thoat nudc tong thé, danh gia kha ning chiu tai
ctia hé thong thoat nude ma cé thé duoc sir dung dé du bao ngap lut cho khu vuc d6 thi. Tir
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két qua hiéu chinh, kiém dinh va mo phong cac trin mua gay ngdp ung cho thanh phd Thai
Binh c6 thé thiy rang mé hinh MIKE URBAN mé phong kha t6t cac tran ngdp ung do mua
16n. Khi mua 16n xdy ra v6i cuong d6 mua khoang 30 mm/h v6i thoi doan mua trén 30 phut
mot sd tuyén pho bat dau xay ra ngap ung. Co thé dung bd théng sb sau khi di hiéu chinh,
kiém dinh nay dé xay dung cac ban d6 ngép lut twong (mg véi cac kich ban dy bao mua 16n
khac nhau.

Du bao ngap lut ¢ thé dat dugc bang cach sir dung mé hinh két hop giita mo hinh NWP
va md hinh lugng mua-dong chay. Phuong phap nay kéo dai thoi gian thuc hién du bao va
cung cép cac ban d6 ngdp lut dy bao voi do chinh xéc cao. Két qua cho théy hé théng du bao
c¢6 hiéu suét tot hon d6i véi cac thoi han du bao gan (KB2) va kém chinh xac hon véi cac
thoi han dy bao xa (KB3), d6 chinh xac cua cac dy bao phu thude rat 1on vao kha nang dy
bdo mua 16n ctia cdc mo6 hinh NWP.

Thanh phd Thai Binh 1a mot thanh phd c6 tbe do do thi hoa, cong nghiép hoa nhanh. Hé
thdng cac cong trinh tidu thoat nude da xay dung khong theo kip nhip do phat trién kinh té,
nhiéu hé thong tiéu thoat duoc xay mdi nhung khong dong nhat véi hé thdng cii 1am cho tinh
hinh ngap lut xay ra cang ngay cang nghiém trong. Tir két qua nghién ciru nay c6 thé st dung
cac dau vao mua du bao nhu mua du béo tir cac mo hinh, mua udc luong tir vé tinh va rada
cho mé hinh MIKE URBAN s& la cdt 16 trong viéc thiét l1ap hé théng du bao canh bao ngap
lut d6 thi dé thir nghiém vao mua mua nim 2024 va s& dugc ap dung vao nim 2025.

4. Két luén

Nghién ciru da xay dung duoc bo thong s6 mo hinh MIKE URBAN m6 phong ngép tng
do mua 16n cho thanh phd Thai Binh c6 do tin cay kha tot tir 0.76-0.82 do vay ¢co thé dung
bd thong s6 nay dé tinh toan, mo phong va du bao ngap Ging cho thanh phd Thai Binh khi
mua 16n xay ra.

Rét nhiéu d6 thi & nude ta da va dang d6i mat rat 16n véi bai toan ngap lut d6 thi va dy
béo, canh bao ngap lut d6 thi tir hé thong du bao td hop mua nhu cac d6 thi Ha Nam, Nam
Dinh, Thai Binh, Ninh Binh,... ma van chua c6 hé thdng du bao canh bao ngap lut hd trg dé
tao ra ban tin dy bdo, canh bdo mdt cach kip thoi. Viée su dung dir liéu mua du bao tr mo
hinh WRF3km-1FS-DA Iam dau vao cho md hinh MIKE URBAN c6 thé dua ra dugc cac du
bao trudc 6 dén 24 gid 1a mot trong nhitng diém ndi bat ciia nghién ctru.

Chét luong du bao ngap lut do thi phu thudc rat 16n vao chat luong du bao mua 16n cua
cac md hinh NWP. Néu m6 hinh MIKE URBAN mé phong tét ngap lut d6 thi nhung du bao
mua khong chinh xac thi cling khong thé cho két qua du bdo ngap lut tét duoc. Do d6 du bao
vién can chon nhu:ng md hinh dy bdo mua ¢6 do tin cdy cao.

Trong thoi gian t61, nghién ciru s€ xay dung hé thong canh béo ngap ung do mua 16n dya
trén cach tiép can dy bao t6 hop tir mua mé hinh, mua udc luong vé tinh, mua udc luong tir
ra da, mua tir hé thong do mua tu dong cho thanh pho Thai Binh va hé thong du bao canh
bao ngap lut do thi nay sé dugc thr nghiém vao mua mua ndm 2024 va ap dung vao nam
2025. Hé théng di vao véan hanh s& hd trg dic luc cho du bao vién va co thé dua ra cac théng
diép canh bao sém cho ngudi dan nham nang cao hidu qua phong ngira va giam nhe thiét hai
do 1 lut gay ra.

DPong gop cua tac gia: Xay dung y tuong nghién coru: L.T.H.; N.-T.L.; Xu Iy s6 liéu: D.T.D.,
D.T.N.H.; Hiéu chinh va ki€ém dinh mo6 hinh: N.T.L.; Viét ban thao bai bao: P.T.D.T.;
V.T.T.H.; Chinh stra bai bao: D.T.H.T.

Loi cam on: Bai bao hoan thanh nhd vao két qua cua nhiém vu: “Nghién ctiru xay dung hé
thng canh bao ngip ting do mwa 16n dua trén cach tiép can du bao t6 hop cho mot sb do thi
khu vuc D@)ng bé“mg Bic B9”, mai s6 dé tai TNMT.2023.06.04. Thudc chuong trinh “Chuong
trinh khoa hoc va cong nghé trong diém cip bo vé du bao, canh bao thién tai khi twong thuy
van phuc vu cong tac phong chdng thién tai giai doan 2021-2025.
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Applying rain forecasts from the WRF3KM-IFS-DA model to
improve the effectiveness of urban flood forecasting and warning

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;
minhhuekttv@gmail.com; daodat81@gmail.com; thomdth91@gmail.com;
phamdieuthuykttv@gmail.com; nguyenlandbbb@gmail.com; ngochoakttv@gmail.com;
vthuyen1999@gmail.com

Abtract: Numerical Weather Prediction (NWP) models are increasingly used to predict
heavy rainfall events. However, research on the application of high-resolution rainfall
forecasts from the NWP model in hydrology is still limited. This article presents the results
of research on applying rain forecasts from the WRF3KM-IFS-DA model to improve the
effectiveness of urban flood forecasting and warning. The study calibrated and verificated
the MIKE URBAN model to come up with an optimal set of parameters, then tested to
simulate flooding in Thai Binh city for a specific rain event with the input rain boundary
taken from WRF3KM-IFS-DA model under 3 scenarios: (1) Observation rain measured at
Thai Binh meteorological station; (2) rain forecast with a forecast period of 6 hours in
advance; (3) rain forecast with a forecast period of 24 hours in advance. Then evaluate the
level of simulated flooding with the observation flooding that occurs.

Keywords: MIKE URBAN model; Calibration, validation; Urban flooding; Thai Binh city.
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