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XAY DUNG CONG NGHE CANH BAO UNG NGAP
THOI GIAN THUC LUU VUC SONG KIM NGUU
THANH PHO HA NOI
Nguyén Vin Dio, Pinh Thi Hwong Thom, Pao Tién Pat
Pai Khi tuong Thily van khu vuc Pdng bang Bic Bo

dau khoi dong thang 12/2013 do quy Bdc Au tai tro véi von doi g ciia Bé Tai

D@f dan “Xay dung hé thong canh bdo iing ngdp thoi gian thuwe cho néi thanh Ha Néi bt

nguyén va Moi truong. Trong khuén khé D an, cac don vi lién quan nhw Pai Khi
twong thity van Pong bang Bdc b, Trung tdm Dy bdo khi twong thiyy van Trung wong da tiép nhdn
céng nghé MIKE URBAN xdy dung mé hinh canh bdo ting ngdp cho 8 qudn néi thanh Ha Néi va ké
thita hé thong canh bdo iing ngdp thoi gian thie cho lwu vue séng Kim Nguu. Bdi bdo gidi thiéu
t6m tdt céng nghé canh bdo ving ngdp thoi gian thie MIKE OPERATIONS cho luu viee Kim Nguwu,

Ha Nogi.

Tir khéa: MIKE OPERATIONS, cdnh bdo thoi gian thue, séng Kim Nguwu, thanh phé Ha Néi*

1. Giéi thi¢u

Song Kim Nguu ¢6 vi tri tir 20°58” - 21°01°vi
d6 Bac va 105°51° - 105°54 kinh d¢ Pong, 1a
mot trong 4 tuyén song chinh (song To Lich,
song Lir, song Sét va song Kim Nguu) thudc luu
vuc thoat nude song To6 Lich cua thanh phé Ha
Noi. Trong d6 luu vuc song Kim Nguu chiém
dién tich khoang 1.700 ha, c6 tong chiéu dai 19
km, diém dau tir cong Lo Puc, diém cudi tai nga
ba Dai Bo. Song co chiéu rong nhét 1a 25,5 m;
nho nhit 12 4,7 m; trung binh tir 10 - 15 m. Trudc
kia séng c6 chidu day 16p nudc tir 1 - 1,5 m va
chiéu day 16p bun kha 16n tir 0,43 - 1,32 m,
nhung gan day song dugc cai tao nén chiéu day
16p bun nho di va chidu day 16p nudc ting 1én.
Doc hai bd séng ¢6 rat nhiéu cong nude thai sinh
hoat, nuéc thai cong nghiép xa truc tiép vao song
khoang 25000 m3ng khién nudc 6 nhiém
nghiém trong.

Hé thdng thoat nudc séng To Lich ciung vai
hé thong thoat nudc chung ciia Ha Noi duoc xay
dung tir trude nam 1954. Hé thong thoat nudc
bao gdm cac tuyén cong, song muong thoat nudc
va cac hd ao diéu hoa. Séng T6 Lich 1a truc thoat
nudc chinh véi ctra xa chdy ra song Nhué qua
dap Thanh Liét. Theo két qua nghién ctru cua
JICA trong Du 4n Thoat nude Ha Noi tir 1996 -

2003, kha nang thoat nudc hién trang ctua song
T6 Lich chi vao khoang 30 - 35 m%/s trong khi
cong sudt yéu cau dé thoat cho trin mua c6 chu
ky 10 nam 1a 170 m3/s. Pay c6 thé noi 1a mot
trong nhitng nguyén nhan chinh gay ra tinh trang
ngap ung cho thanh phé Ha Noi. [1]

Hién nay thanh phé dang thuc hién du an
thoat nudc giai doan II (bao gdm cac khu vuc
thudc Iuu vue song T6 Lich dién tich 77,7 km? va
mot phan cac khu vuc 1an can): chéng ung cho
Thanh phé trong pham vi du 4n va ving 14n can
khi mua véi chu ki 10 nam Gng voi lugng mua
310 mm/2 ngay dbi véi song va muong thoat
nuée, chu ky 5 nam ddi véi hé thong cong véi
luong mua 70 mm/h; cai thién moi truong cho
luu vye song To Lich [2].

Hang nam cung voi téc d6 do thi hoa, cong
nghiép hoa trén dia ban thanh phd rt nhanh, hé
thong cac cong trinh tiéu thoat nudc tai mot s6
noi da quy hoach khong theo kip nhip do phat
trién kinh té trong viing 1am cho tinh hinh ngap
ung xay ra cang ngay cang nghiém trong.

2. Phwong phap nghién ciru va sb liéu sir
dung

2.1. Phwong phap nghién ciru
Dé tmg dung mo hinh MIKE OPERATIONS
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canh bdo ung ngap thoi gian thyce cho luu vyce
song Kim Nguu cic tac gia da phdi hop véi Ban
Quan ly dy an va mot s6 don vi lién quan tién
hanh thdng ké, tong hop, phan tich cac s6 liu
khi tugng thuy van, dia hinh va h¢ théng thoat
nuée; diéu tra khao sat cac cong trinh cong, hd
ga, kich thudc cac kénh nho, cac vét ngap cia
nhing tran ngap 16n trong qua khir; xdy dung mo
hinh MIKE URBAN [3] véi c4c s6 liéu vé cong
trinh thoat nudc, sd liéu dia hinh xac dinh tir ban
dd DEM, ) liéu mua va muc nudec... lam 161 cho
md hinh MIKE OPERATIONS [4].

2.2. 86 liéu sir dung

Dé canh bao ing ngdp thoi gian thuc cho
luu vue séng Kim Nguu bing mé hinh MIKE
OPERATIONS céc tac gia di st dung cac sd lidu
duoi day:

- S6 liéu dia hinh: DEM 5m x 5m [5].

- Sb liéu dia hinh song, mat cat song, cac
tuyén cng thoat nude, hd ga thu nudc dua vao
MIKE URBAN.

- Vét ngap va s6 liéu mua cac diém do mua
trong khu vuc nghién clru tuong tmg tran mua
16n ndm 2012, 2013 dung dé hiéu chinh va kiém
dinh MIKE URBAN.

- S6 liéu mua: s dung s6 liéu mua tai tram
Thanh Luwong, Thanh Tri, Phuc Tan ngay
25/05/2016 dé danh gia muc do chinh xac cua
MIKE OPERATIONS.

3. Giéi thiéu mé6 hinh MIKE URBAN va
MIKE OPERATIONS

3.1. M6 hinh MIKE URBAN

MIKE URBAN la géi phan mém mé phong
ngap lut cia DHI Pan Mach, m6 hinh Kkét hop
mé dun MOUSE mé phong hé thong thoat nudc
(1D) véi md dun hai chiéu dé mé phong dong
chay tran bé mat. S6 liéu dau vao md hinh 12 s6
liéu mua, hé thong thoat nudce, dia hinh chi tiét
khu vie mé phong. Két qua mo hinh mé phong
qué trinh ngap lut c6 thé xay ra tir sé lidu mua
dau vao, MIKE URBAN ciing tich hop v&i AR-
CGIS d cung cap cong cu xdy dung ban d6 ngap
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lut d6 phan giai cao tir két qua MIKE URBAN.
3.2. Mé hinh MIKE OPERATIONS

T nam 2014, DHI d phat trién hé thong
phan mém thuy lyc 1én mot bude méi, d6 1a tich
hop céc thanh phan quan 1y dit liéu thoi gian
thuc va hd tro ra quyét dinh cung voi 151 tinh
toan mo hinh dé tao ra mot hé théng duy nhét
MIKE cung cdp boi DHI. Viéc tich hop cac
thanh phan trén mot nén tang thong nhat da giup
hé théng phan mém MIKE phat trién 1én mot
mirc o méi, d6 1a co thé xay dung cac hé thong
mo phong thoi gian thuc ma hé théng canh bao
ngap lut thoi gian thuc 1a mot trong nhitng tmg
dung dién hinh. Hé thong bao gdom:

- Hé thoéng MIKE Customized va DIMS chay
trén may chu trung tam, tiép nhan, xu Iy va cung
cap dit lidu.

- Cac tram do ty dong do dac va tmyén dir
li¢u ty dong va lién tuc vé may chu trung tam.

- MIKE OPERATOR: giao dién nguoi diéu
hanh hé thdng, theo ddi qua trinh mé phong tu
dong va thiét 1ap cac kich ban.

- Loi md hinh tinh toan: mdé hinh MIKE
URBAN duogc cai dat dé chay tu dong hoac theo
kich ban do nguoi diéu hanh xay dung.

- Hé théng quan 1y dir liéu di dong (DIMS
mobile) va giao dién web dé trinh dién cua
MIKE OPERATIONS. Pay 1a cac hé thong nang
cao ma hién tai trong du an chua ap dung.

Duéi ddy 1a mot s6 két qua qua trinh hiéu
chinh m6 hinh MIKE URBAN va thir nghiém
hoat dong ctia hé thong du bao ung ngap thoi
gian thye.

4. Két qua

4.1. Két qud hi¢u chinh, kiém dinh MIKE
URBAN

Céc bo thong sé da duoc xac dinh qua qua
trinh hiéu chinh véi sd lidu ngap do mua lén
trong dot mua tir ngay 17 - 18/08/2012 va kiém
dinh v&i dot mua ngay 8 - 9/08/2013. Két qua
hiéu chinh va kiém dinh tai mot s6 diém ngap
dugc thé hién trong bang 1va 2.
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Bang 1. Keét qua do sau ngdp lonm nhat hiéu chinh mé hinh MIKE URBAN tai
mot so vi tri dién hinh nam 2012
P Két qua tinh | SO liéu quan | Sai s6 tuyét | Saisd
T Mot toan (m) triic (m) ddi (m) (£ %)
31 Tuong nha anh Minh,
! Truong Pinh, Hoang Mai L13 L1 -0,04 3,6
2 Tugng nha. chi Chau, Pai Kim, 112 1,07 20,05 47
Hoang Mai
32 Tuong nha co K¢, Nguyén
3 Tam Trinh, Hoang Mai 1,05 1,01 -0,04 4
Tuong nha chi Thay, Thinh
4 Ligt, Hoang Mai 0,97 0,94 -0,03 32
4 Tuong nha s 32DIB, ngd
> 231, Tan Mai, Hoang Mai 0,93 0.9 -0,03 3,3

Bang 2. Két qua do sau ngdp lom nhat kiém dinh mé hinh MIKE URBAN tai
mot s6 vi tri dién hinh nam 2013

Két qua S6 ligu Sai sb Iy
T A ox . . < L ax. | Saiso
T Mo ta tinh toan quan trac | tuyét doi & %)
0
(m) (m) (m)
1 | Cot dién trudc sb nha 257 Thanh Nhan 0,59 0,56 -0,03 54
2 | Cot dién trude s nha 124 phd Lac Trung 0,39 0.45 0,06 133
3 Thanh tuong nha cgnhrcéng tong cong ty 032 0.4
luong thyc mién Bac so 780 Minh Khai ’ ’ 0,08 20,0
Tudng nha sé 151 dwong Nguyén Duc
4 | Canh 061 0.55 20,06 | 109
32 Tuodng nha c¢o K&, Nguyén Tam Trinh,
> | Hong Mai 052 0,54 0,02 3,7
Tudng nha dau ngd 126, doi dién nha
% | 191 Vinh Hung 0,53 0,52 -0,01 1,9
Trén cot dién, dbi dién ngd 225 trén
’ duong Linh Nam 0,29 0,34 0,05 14,7

Két qua thuc do va tinh toan twong dbi phu
hop véi nhau vé tri s6. Tinh toan sai s6 cho két
qua nam trong pham vi cho phép (tir 0,01- 0,08
m). Nhu vay vi¢c hi¢u chinh mo6 hinh cho nam
2012 va kiém dinh bo théng s6 mo hinh nam
2013 cho két qua kha tot, moé hinh MIKE
URBAN c¢6 thé duoc sit dung dé xay dung hé
théng canh bao ung ngp thoi gian thuc MIKE
OPERATIONS.

4.2. Két qui mé phong MIKE OPERATIONS

Sau khi hiéu chinh va kiém dinh MIKE
URBAN cho luu vyc thtr nghiém Kim Nguu, mo
hinh dugc gtri sang phia bén DHI Ban Mach, cac
chuyén gia DHI sé& thiét 1ap hé thong canh bao

ung ngap thoi gian thyc cho luu vuc tht nghiém
nay. Dy an ciing lép dat 5 tram do muc nudc tu
dong vira hd tro kiém dinh mé hinh, vira giup
viéc thiét 1ap cac muc canh bao tu dong theo
muyc nudc trén song.

Muc tiéu chinh cia MIKE OPERATIONS la
tir s6 liéu mua dyu bao, hé théng s€ dua ra duoc
két qua ngap lut trong Gmg gitp cac du bao vién
c6 thé dua ra canh bao ngép lut kip thoi, dong
thoi hé thong ciing thiét 1ap tu dong giri email
khi ngdp cham murc bao dong dé cac nha quan
1y phdi hop cac bén lién quan dua ra nhitng giai
phép tng pho kip thoi va hidu qua.

MIKE URBAN
Kim Nguu
A
Mua Du DIMS MIKE Két qua canh
bho OPERATIONS bao ngip lut

Hinh 1. Céu triic hé thong MIKE OPERATIONS
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Ngay 25/05/2016 vira qua, Ha Noi c6 tran
mua 16n gdy ngap ung nghiém trong nhiéu noi
trong thanh phd, duéi day 1a két qua mo phong

ung ngdp luu vue Kim Nguu tng tran mua lic 2
gi0 sang ngay 25/5/2016.
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Hinh 2. Giao dién MIKE OPERATIONS lvu Hinh 3. Két qud mé phong trdn miwea 2h sing

viee Kim Nguu 25/05/2016
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Hinh 6. Két qua d¢ sdu
ngap tai so 283 Tran Khat
Chan

Hinh 5. Két qua d¢ sdu
ngép lut tai nga tu
Nguyén Du — Hang Bai

Hinh 4. Két qud d¢ sdu ngdp
lut tai nga tw Tran Xudn Soan —
Hang Bai

Bang 3. So sanh két qua ngdp tai mét sé diém ngdp tran mwa ngay 25/05/2016

2 R Gia tri ngap Gia tri ngap | Sai s0
biém ngap , ] .
tinh toan (m) khio sat (m) (m)
Nga tu Tran Xuan Soan — Hang Bai 0,37 0,45 0,08
Ngi tu Nguyén Du — Hang Bai 0,11 0,16 0,05
283 Tran Khat Chan 0,08 0,12 0,04
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Két qua trén cho thay hé thdng canh béao ting
ngap luu vue thir nghiém cho két qua kha tot. Tuy
nhién, két qua danh gia méi chi mang tinh dai biéu
tai mot sé diém kiém tra, dé c6 thé danh gid mot
cach toan dién mtrc do chinh xac va dang tin cay
dé dua vao tac nghiép du bao thi can tién hanh
diéu tra, thu thap s6 liéu ngap cua tran mua cudi
thang 5/2016 trén toan bd luu vuc Kim Nguu.

5. Két luan

Bai bao gidi thiéu hé thong canh bio ung
ngap thoi gian thyue cho luu vuc thir nghiém Kim
Nguu. Tir nhitng két qua budc dau, dé nang cao
d6 chinh xac va dang tin cdy cua hé thong canh
béo ung ngap thoi gian thuc can chinh xac hoa hé
thong dng thoat nude ciing nhu luong mua du
bdo. Cong nghé du bao dugc xay dung thu
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nghiém cho luu vye Kim Nguu v6i may tinh cau
hinh twong ddi cao [RAM 16Gb, Chip Intel
Xeon E5 2,1Ghz (12CPU)]. Bé c6 thé xay dung
hé thong canh bao ung ngap thoi gian thuc cho
toan bo thanh phd Ha Noi ciing nhu cic thanh
phé 16mn cua Viét Nam, bén canh vi¢c thu thap
chinh x4c va day du s6 liéu hé thong thoat nude
toan thanh phd, nang cao chat luong mua du bao
thi viéc dau tu hé thong may tinh cdu hinh cao
cling 12 mot yéu cau cép thiét. Trong mia mua
bao nam 2016, dudi su chi dao théng nhat cua
Ban Quan 1y du 4n, chiing t6i s& phdi hop véi
Trung tdm Dy bao khi tuong thuy van Trung
wong dé thtr nghiém hé thong canh bao sém
ngap lut nay cho luu vuc song Kim Nguu va noi
thanh Ha Noi.
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BUILDING TECHNOLOGY IN FLOOD AND INUNDATION FOR OPERATIONAL
REAL TIME WARNING IN THE KIM NGUU BASIN, HANOI

Nguyen Van Dao, Dinh Thi Huong Thom, Dao Tien Dat
Northerm Delta Regional Hydro - Meteorological Center

The project " Buiding technology in urban flood and inundation forecasting to be applied for op-
erational early warning system in the Hanoi City, Vietnam " started at December,2013 with Nordic
fund and reciprocal capitalby of Ministry of Natural Resources and Environment. In the framework
of the project, the related units such as North Delta Regional Hydro - Meteorological Center, Na-
tional Hydro — Meteorological Service has received technology of MIKE URBAN model to building
flood mapping for 8 counties in Hanoi city and inherit flooding warning system in real time for Kim
Nguu basin. This paper briefly introduced the technology of flood warning in real time flooding
MIKE OPERATIONS for Kim Nguu basin.

Keywords: MIKE OPERATIONS, real time warning, Kim Nguu river - Hanoi
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