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CONG NGHE DU 'BAO QUA TRINH LU VA
CANH BAO NGAP LUT THANH PHO CAO BANG

Nguyén Pinh Thuit!, Bui Pinh Lap?, Nguyén Thi Xuyén2, Nguyén Thi Thiy!

Tém tat: Bai bao nghién ciru xdy dung cong nghé dw bdo qud trinh lii va canh bdo ngdp lut cho
thanh phé Cao Bang bang cdch iing dung két hop hé thong cdac mé hinh (IFS,GFS), Mike-NAM,
Mikell-HD, Mike21, Mikell-GIS va Mike-Flood dé dir bdo qud trinh i va tinh todn ngdp lut cho
thanh phé Cao Bang. Cong nghé cé kha ndang hé tro cho cdc dir bdo vién trong qud trinh tdc nghiép
dy bdo I, timg bude ndng cao chat lwong ban tin @é phuc vu hiéu qua hon céng tac phong chong
thién tai cho tinh Cao Bcing, cong nghé da dwoc van hanh dy bao thu nghiém tai Pai khi twong thuy
van khu viee Péng Bdc trong mua lii 2017, két qua dy bdo thir tai tram Thiyy van Bang Giang dat tir

70 - 75%.

Tir khéa: Cong nghé di bao lii, canh bdo ngdp lut, hé thong séng Bang Giang.

Ban Bién tap nhan bai: 05/01/2018 Ngay phan bién xong: 12/02/2018 Ngay dang bai: 25/02/2018

1. Mé dau

Thanh ph6 Cao Béng 1a trung tdm chinh tri
hanh chinh cua tinh Cao Bang. Vi dién tich
10.762,81ha dét tu nhién, dan sb 84.421 nhan
khau (s6 60/NQ-CP ngay 25/09/2012), 1a noi
nhap luu cua hai con song Bang va song Hién.
Khi hau Cao Bang chiu anh hudng chung cua
khi hau mién Béic Viét Nam, thoi tiét chu yéu
c6 hai mua la mua mua va mua kho. Vao mua
mua l{i nguyén nhan gy ngap lut chi yéu 1a do
1ii trén song Bang va song Hién.

Trung binh hang nam, thiét hai do mua I, 10
quét, sat 1o dat xdy ra tai cac dia phuong trong
tinh gay thiét hai vé& nguoi, tai san, hoa mau, co
s& ha tang, 1én téi hang ty dong. Tai thanh phd
Cao Bing ké tir nim 1968 trd lai day chiu anh
huéng cua 3 tran 1d 16n dién hinh vao cac nam
1968, 1971 va nam 1986 vo1 muc nude dinh 1
cao hon bao dong (BD) I1I tir 1,8 m dén 2,34 m,
gy ngap lut nghiém trong phan 16n dién tich
ven song Bang, song Hién thudc cac phuong xa
nhu: Hop Giang, song Bang, song Hién, Dé
Tham....

Tu nhiing nam 2000 Ban chi huy phong

"' Dai khi twong thity van khu viee Dong Bd'c’
’Trung tam Dy bao khi twong khity van Quoc
gia

Email: nguyendinhthuat@gmail.com

TAP CHI KHI TUQNG THUY VAN

chong lut bao tinh di xdy dung bd “Ban dd
chdng Iyt bdo Thi xd Cao Bang” ti 18 1/2000 va
mdt sb coc thuy tri, song ban dd duoc lap chu
yéu phan dién tich khu virc ven song Bing, song
Hién cta Phuong Hop Giang, chua thé hién
dugc muc do ngap lut, hé théng cac coc thuy tri
khong so sanh dugc muc do twong quan ngdp
lut tng véi cép muc nudc tai tram Thiy van
Bang Giang, nén hau nhu chua dap ung dugc
yéu cau cho cong tac phong chong lii lut cia
Thanh phé. Mat khac vdi viéc mo rong thanh
phd Cao Bang, ha ting co s¢ dugc phat trién mo
rong, nhiéu cong trinh, nhiéu khu vuc duogc xay
dung mdi trén trén cac dién tich da tung ngép
ctia nhitng nim xuat hién 1ii 16n trén séng Bang,
trong d6 c6 nhiéu cong trinh anh huong dén
dong chay lam gia tang muc do ngap va dién
tich ngép va thoi gian ngap, dac biét la cac cong
trinh giao thong nhu dudong cau Na Can, duong
cdu Na Cép, dudong cau song Mang. Sy phat
trién ha tng nha cira dan cu c6 xu huéng lan
dién tich cac bai tran, qua thuc té khao sat vé
tinh hinh ngap lut di cho thdy mac do anh
hudng cac cong trinh nay da lam giam kha nang
thoat 1ti khi xuat hién 1ii 16n (tr BD 11T trd 1én),
lam mo rdng gia tang pham vi va mic do Gng
pho thién tai, lam ting ngudn luc va kinh phi
cua nha nudc va xa hoi.
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Do d9, viéc nghién ctru xay dung cong nghé
du bdo qua trinh 1i va canh bao ngép lut cho
thanh phé Cao Bang, dua ra duoc cac phuong
an duy béo 19, xay dung ban db ngap lut, dua ra
cac kich ban canh bao ngap lut theo cép liL.
Pong thoi 1a co s cho cac cap nganh bd tri quy
hoach phat trién d6 thi, xdy dung cac phuong an
phong chdng hiéu qua, chu dong phong tranh,
giam nhe thiét hai do 1ii lut d6i v6i thanh phd
Cao Bing va cac ving 1an can c6 y nghia khoa
hoc va thuec tién cao.

2. Phwong phap nghién ctru, ky thuat sir
dung

2.1 Phwong phdap mé hinh hoa

Bai bao str dung 3 mo hinh dy bao mua s tri
IFS, GFS va md hinh bt thily tinh WRF dé c6
duoc két qua dy bdo mua dinh lugng trude tir 5
dén 10 ngay trén luu vuc song Bang Giang; sir
dung mo hinh Mike-NAM d& tinh toan chuyén
d6i két qua tir mua sang dong chay trén cac luu
vuc bg phan; sit dung md hinh thuy luc Mikel 1-
HD dé gom nudce tir md hinh Mike-Nam va dién
toan thiy lyc mot chiéu trong séng; sir dung mo
hinh Mike 21 d& mé phong chuyén dong cua luu
luong va vén toc theo khong gian va thoi gian
trong vung ngap; st dung mo hinh Mike 11-GIS
va Mike-Flood dé ghép ndi mo hinh MIKE 21
va mo hinh MIKE 11, h trg kiém dinh két qua
md phong ngap, tao cac ban d6 ngap lut va dwa
ra cac kich ban canh bao ngap lut theo cp li.

2.2 Ky thudt sir dung
Bai bao sir dung k¥ thuat GIS, két hop véi
mo hinh Mike-GIS dé phan tich, xir Iy ban db
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DEM, tao ludi thuy lyc cho mé hinh Mike 21,
xay dung ban db ngap lut, cac cong cu xir Iy dir
liu GIS gdm:

- Mo hinh Mike 11-GIS cua vién nghién ctru
thuy luc Pan Mach;

- Bo cac phan mém xu Iy GIS chuyén dung
bao g6m (ArcInfo WorkSation, ArcView,
ArcEditor);

- Phan mém Maplnfo;

- Ngon ngit 1ap trinh GIS Pythoon 2.7 va cac
Macro tool trong ArcGIS.

Bai bao d sir dung ky thuat 1ap trinh dé xay
dung cac mo dun ty dong hoa s6 liéu dau vao,
xdy dung cong nghé dé van hanh du bao qua
trinh Iii trén song Bang Giang va canh bao ngap
lut cho thanh phd Cao Bang.

3. Nghién ctru xay dung cong du bao qua
trinh lii va canh bAo ngép lut cho thanh phd
Cao Bing

3.1 Nghién ciru wng dung mo hinh Mike-
Nam

Dua trén cac 16p thong tin vé ban d6 mang
ludi song, ban dd mang ludi tram KTTV, cac
16p ban db duoc dan suat tir DEM nhu: hudng
chay, hoi tu, d6 dbc..., két hop voi nguyén tic
phan chia luu vuc. Bai bao da st dung k¥ thuat
GIS phén chia luu vuc séng Bang Giang thanh
5 tiéu luu vuc dé tinh toan dong chay tir md hinh
Nam. Két qua phan chia luu vyc thanh 7 tiéu luu
vuc nhd (Bang 1).

Bang 1. Danh sach cac luvu vue bo phan swr dung trong mo hinh Mike-Nam

TT Tén lru vire Tinh Dién tich (km®)

1 LV1 SLENIN Trung Quoc - Cao Bang 672.3
2 LV2 SCUN Cao Bang 495.2
3 LV3_SKERAO Cao Bing 778.1
4 LV4 SHIENI Cao Bing 888.7
5 LVS5_SHIEN2 Cao Bang 40.6
6  LV6 BANGGIANGI Trung Quéc - Cao Bang 285.1
7 LV7 BANGGIANG2 Cao Bing 258.4

Téng dién tich luu vue 3418
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Céc luu vuc bo phan va tram mua trén luu
vuc duoc thiét 1ap vao mé hinh Mike-Nam qua
chuc nang “Import Basin difintions” va chuc

nang “Import Station Definitions” su dung thong
tin trong mau file khai bao (*.csv) (Hinh 1).

Hinh 1. Két qud vmg dung mé hinh Mike-Nam dé chuyén déi qua trinh muwra
sang qud trinh dong chay trén luu vuc song Bang Giang

3.2 Nghién cwu wng dung moé hinh
Mikell-HD

Bai bao sir dung s6 liéu ciia 70 mit cit ngang
song Bang va séng Hién trong d6 c6 7 mat cit
thuc do va 63 mat cit dugc tinh toan ndi suy tur
ban d6 DEM ty 18 1/10000 thong qua su trg gitp
ctia phan mém Mike-GIS. Mang thay lyc phia

ha luu duogc tinh toan kéo xa thanh phé Cao
Biang 20 km dé dam bao qua trinh tinh toan ngap
lut cho thanh phd khong bi anh huong qua trinh
tac dong tir bién dudi. Két qua thiét 1ap mo hinh
Mikel1-HD dé gom nudc tir md hinh Mike-Nam
va dién toan thuy lyc mot chiéu trong song dugc
thé hién trén hinh 2.
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Hinh 2. Két qua vrng dung mé hinh Mikell-HD dé gom miede va dién todn thity liec mét chiéu
trong song Bang Giang

3.3 Nghién ciru rng dung mé hinh Mike21

Mo hinh Mike 21 dugc su dung dé tinh toan
mo phong qua trinh lan truyén van toc va do sau
ngap khu vuc ngap thanh phé Cao Béing dua trén
ludi thuy luc va hé 3 phuong trinh sau:
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Phuong trinh lién tuc:

2c,op, 2q_2d

1
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Phuong trinh chuyén dong:
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Trong d6:5(X, Y,) 1a muc nudc (m); h(x,y,t)
la 6 sau dong chay (m); d(x,y,t) 1a do cao day
(m); p(x,y,t), q(x,y,t) 1a luu lugng don vi theo
phuong x va y; C(x,y) 1a hé s6 Chezy (m®%/s); g
1a gia toc trong truong (m/s2); f(V) 1a hé sd stc
can cua gio; V,Vx, Vy(x,y,t) 1a van toc cua gio
theo phuong x va y; Q(x, yla hé sb Coriolit;
pa(x,y,t) 1a ap suit khi quyén (kg/m/s?); Py 1
khdi lugng riéng ciia nudc; T pla thanh
phan ma sat bén.

Ludi tinh cua md hinh Mike 21 dugc xay
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XX E(hrxy):|_g%| —f \M *Ehg((pa) =0 (2)
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dung dua trén cac 16p thong tin vé: 1) Ban d6 do
v€ khao sat dot ngap lich st nam 1986 ctia thanh
phé Cao Bang; 2) Ban d6 dia hinh DEM ty 1é
1/10 000 do tinh Cao Bang cung cap; 3) 7 mat
cat thuc do va 50 mat cit noi suy tur ban dd dia
hinh. Két hop vdi su trg gitip ciia bd phan mém
xtr Iy GIS chuyén dung ArcGIS, ngdén ngu lap
trinh GIS Pythoon 2.7 va su hd trg ciia phan
mém Mike-GIS. Két qua thiét 1ap mo hinh Mike
21 va ludi do sau cho vung ngap lut thanh phé
Cao Bang (Hinh 3).

Hinh 3. Két qua thiét Iip mé hinh Mike21 va ludi do sdu
cho vung ngdp lut thanh pho Cao Bang

3.4 Nghién ciu vrng dung mo hinh Mike-
Flood

Mo hinh Mike-Flood duoc st dung dé ghép
n6i mo hinh MIKE 21 v&i md hinh MIKE 11,
tao nén mot cong cy hiru hiéu trong viéc mo
phong dong ngap lut thanh phd Cao Bang, kiéu
két ndi sir dung trong bai bao nay 1a kiéu két ndi
thanh bén. Két ndi bén cho phép mot chudi cac
6 ludi trong MIKE 21 ¢6 thé lién két vao hai bén
cua mot doan séng, mdt mat cit trong doan song
hodc toan by mdt nhanh song trong MIKE 11.

Dong chay chay qua két ndi bén duoc tinh toan
bing cach st dung cac phuong trinh cua céc
cong trinh hodc cac bang quan h¢ Q-H (Hinh 4).

Két qua cau hinh mé hinh Mike-Flood, dé
tinh toan ving ngdp thanh phd Cao Bang (Hinh
5 va Bang 2).

3.5 Mpt sé két qua nghién civu dién hinh

B§ thong sb6 tim duoc cua cdc mo hinh da
duogc hiéu chinh va kiém dinh trén tap sb liéu
mau 10 nim (tir nim 2006 - 2016), trong d6 mau
tr nam 2006 - 2013 duoc st dung cho muc dich
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hiéu chinh tim thong s, cac nam 2014, 2015,
2016 duoc st dung dé kiém dinh danh gia muic
d6 phu hop cua théng s tim dwgc, nam 2017
cong nghé da dugc dua vao tac nghiép dé du bao
thir nghiém tai Pai KTTV Dong Bic, két qua dy
béo thir tai tram Thily van Bang Giang dat tir 70
- 75%, cho thdy cong nghé c6 kha ning trién

Specifi flow over
either keft or "

AFET ——
Netroork = .
-~

khai vao trong nghiép vu du bao. Két qua kiém
tra kha nang mo phdong cua md hinh tai tram
Bing Giang cho dot i dién hinh nim 2012
(Hinh 6) va két qua kiém dinh kha ning md
phong ngap lut ctia cong nghé tran 1i lich st ndm
1986 (Hinh 7).

Eoveral Link: Lareral weir flow _froms

river charmrnel (AL: 1) ra foodplarm

(A2 ). Lirthe froms ewesry b ot 10 aal>
brarich to ewesy linked 421 celi. - —_—

Hinh 4. Kiéu két noi sir dung dé ghép néi mé hinh Mike21 véi mé hinh Mikell tinh todn ngdp
cho vung ngap lut thanh pho Cao Bang

IR

Hinh 5. Két qud vmg dung mé hinh Mike-Flood, két néi mé hinh Mikell véi mé hinh Mike21
dé tinh toan ngdp lut

Bang 2. Két qud lira chon kiéu két noi trong mé hinh Mike-flood

: Coupling | ,. River Chainage M21 | o of

Link type River name| Urban ID Area M1

type Fom T To | MNo. | Cells
1 Lateral HD only | BangGiang2 3500.00 | 15500.0 1 3
2 Lateral HD only | BangGiangZ 3500.00 | 15500.0 1 512
3 Lateral HD only | BangGiang2 15900.0 | 17700.0 1 76
4 Lateral HD only | BangGiang2 17800.0 | 19000.0 1 5
5 Lateral HD only | SongHien 11000.0 | 12200.0 1 51
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Hinh 6. Két qua kiém tra kha nang mé phéng ciia mé hinh Mikell tai tram Bang Giang
cho dot lii dién hinh 2012

a) b)

Hinh 7. Két qua kiém dinh kha ndng mé phong ngdp lut ciia cong nghé qua dot ngdp lut lich sir
nam 1986: a) ket qua kiém dinh do sau ngap, b) ket qua kiem dinh dién ngdp

4. Két Luan phong chdng thién tai cho tinh Cao Bing. Véi
két qua du bao thu tai tram Thuy van Béng
Giang dat nam 2017 tir 70 - 75% cho thay cong
ngh¢ c6 kha nang ung dung dugc vao trong

Nghién ctru xay dung dugc cong nghé du bao
qua trinh 1t va canh bao ngap lut cho thanh phd
Cao Bing bang cach tng dung lién hoan hé
théng cac moé hinh (IFS,GFS), Mike-NAM,
Mikel1-HD, Mike 21, Mikel1-GIS va Mike-
Flood dé dy bao qua trinh 1ii va tinh toan ngap lut
cho thanh phd Cao Bang. Cong nghé c6 kha
ning hd tro cho cac du bao vién trong qua trinh
tac nghiép du bao Iii, timg budc nang cao chat

nghi¢p vu du bado tic nghi€p hang ngay, tuy
nhién muc do chinh xac con phu thudc nhiéu vao
cac két qua nghién ciru vé dy bao dinh luong
mua va hi¢u chinh bd thong s6, do bd thong sb
ctia hé thdng cac mo hinh trong cong nghé can
phai dugc xem xét dé hiéu chinh lai sau mét hodc
lwong ban tin dé phuc vu hiéu qua hon cong tac vai ndm vén hanh.

Loi cam on: Bai bdo dwoc hoan thanh nho sw givp do tie dé tai “Nghién ciru xdy dung cong
nghé di bdo lii va canh bdo ngdp lut cho hé thong séng Bang Giang - Ky Ciing”.
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FLOOD FORECASTING AND INUNDATION WARNING TECHNOLOGY FOR
CAO BANG PROVINCE
Nguyen Dinh Thuat!, Bui Dinh Lap?, Nguyen Thi Xuyen?, Nguyen Thi Thuy!
'The North East Regional Hydrometeorological Center
*The National center for Hydro-Meteorological Forecasting

Abstract: The aim of the research is to develop the technology of the flood forecast and inunda-
tion warning for Cao Bang province by appling model systems of the (IFS, GFS), Mike-NAM,
Mikell-HD, Mike2 1, Mikell-GIS, and Mike-Flood. The technology can support forecasters in pro-
ducing flood forecasting and inundation warnings. Accordingly, the results at Bang Giang hydraulic
station ranges from 70 to 75%, This means that the technology can be apply to daily forecasting,
however, the accuracy of the results are dependent on input rainfall statistics of Numberical predict
weather as well as suitable of prameters in model. We recommend that the parameters of models need
recalibrating after one or servaral years.

Keywords: Flood forecasting technology, inundation warning, Bang Giang River system.
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