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Tom tat: Téng cwong du bdo, cdnh bdo I va ngdp lut la cong tdc thiét yéu, phuc vu va dém bdo loi ich
trong phong trdnh, gidm thiéu thiét hai d6i véi con ngudi, kinh té - xa hoi. Ddc biét, khu vire mién Trung Viét
Nam la noi dé bj tén thurong do tdc déng tir thién tai bdo, 1 nhiéu ndm qua. Trong khuén khé bai bdo, nhém
tdc gid trinh bay hé théng ndng cao chét lwong duw bdo, cdnh bdo ngdp 1 phuc vu céng tdc phdng chéng
thién tai tai hai lvu vuie séng Kén - Ha Thanh va Lai Giang tinh Binh Binh. Hé théng duoc xdy dung la mét
khung lién két cdc tram do lwdng tw déng, cdc mé hinh dw bdo, b6 méd hdéa va chuyén déi di¥ liéu duoc qudn
ly b&i nén tang trurc tuyén WebGlS. Suw két hop ndy tao ra mét hé théng théng tin cdnh bdo Iii thoi gian thuc
va dw bdo ngdp lut cdc lwu vire séng tinh Binh Binh, hé tro téi wu va kip thoi trong trirong hop khén cap.

Tir khéa: Canh bdo Iii, dw bdo ngdp lut, Kén - Ha Thanh, Lai Giang, WebGlS.

1. Mé dau

Khu vic ven bién mién Trung ludn |3 tdm
diém duwoc nhiac dén dé so sanh vé mua, U
trong thoi ky mua mua bdo hdng ndm & nuwdc
ta. Nguyén nhan ngap lut xuat phat tir méi quan
hé “mua I&n - dia hinh” & khu vwc Duyén hai
Nam Trung Bé va kha nang phong chéng thién
tai con thap hon so vdi nhitng khu vuc khac.
Dic diém chung cla cac lvu vue séng tinh Binh
Dinh déu bat ngudn tir nhitng ddy nui cao, phan
thwong ngudn séng hep, déc, khi cé It nuwdc tap
trung nhanh, 1&én nhanh, xuéng nhanh, th&i gian
tap trung nudc khodng tir 6 - 12 gid. Vung déng
bang song rong, néng, nhiéu ludng lach, vao
mua It dé gay ngap [5].

Nhitng tran mua |G dién hinh & khu vyc: Li
nam 1964 vai 2 tran bao lién tuc vao ngay 4 va
ngay 9 thang 9, luvu lwgng I dat 5.580 m3/s trén
song Kon tuong &ng v&i myc nuwdc max la 2.470
cm. Dot |U thang 11/1987, mua trén dién rong
gay ngap nghiém trong vung ha du, lvu lvgng
max dat 6.340 m3/s (rng v&i Hmax la 2.570 cm
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tai tram Binh Tudng, tai tram An Hoa luvu lvgng
nudc do dugc la 5580m3/s. Lii thang 10/1993,
tam mua nam trong lvu vuc song Ha Thanh,
lregng mua do dwoc tai tram Quy Nhon la 327,4
mm, tai tram Van Canh la 191,6 mm, tram Diéu
Tri muc nwdc do dacla 614 cm. Dot 10 1999, hau
hét cac séng trong vung cd | vuot bao dong I
tlr 0,5 - 1 m. LG nam 2009, do anh hudng cla
con b3o s6 9 va 11, trén dia ban tinh d3 xdy ra
2 tran mua |&n trén dién réng, mirc bdo dong
trén cac séng xap xi bdo doéng lll, c6 noi vuot
bdo dong Il 1,5 m [1]. L 2013 duoc xem la con
1T vurgt méc lich s&r ndm 1999, khoadng nlra dau
thang 11/2013, khu vuc phai déi mat lién tiép
3 con b3o clng vdi cac tran mua |&n don dap,
téng lwgng mua tinh Binh Dinh pho bién tir 250
- 450 mm, tai tram Binh Nghi vuwot |G lich st nam
1987 la 0,46 m; tai tram Thach Hoa vuot I lich
sty ndm 198713 0,24 m [9]. Ndm 2016 duwoc xem
13 ndm c¢6 thoi ky |G twong dwong méc 1T lich s
nam 2013. Mua lién tuc lam muc nwdce cac séng
dang cao, gdy ngap sdu & mot s6 x3 cla huyén
An Lao, Tuy Phudec, Vinh Thanh, Hoai Nhon, TP.
Quy Nhon. Myuc nude Il trén nhiéu séng d3 vuot
murc bdo dong llI. Riéng Il séng Kén dwdi 1T lich
str ndm 2013 chi 0,1 m. Trong khi d6, do nuwdc
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d3 day nén nhiéu ho thay loi xa nwdc xudng ha
lwu. Riéng ho chira nuwdc Dinh Binh - ho thly loi
I&n nhat tinh Binh Dinh x& xuéng ha du vdi luu
lwgng qua tran 2.555 m3/s, dép dang Van Phong
m& cac clra van dé diéu tiét nuwdc dén 1l véi luu
lvgng qua tuyén dap dén 3.408 m3/s [10].

Diéu nay cho thay ting cudng hé théng canh
bao 10 thoi gian thuc va du bdo mirc d6 nguy
co ngap Il la can thiét, cung cap cho cac don vi
du bao thong tin toan dién, sir dung, hoat dong
lau bén, day du va tin cay, cé thé dap &ng nhu
cau dy bdo, cdnh bdo Il cla Qudc gia trong thoi
gian dai. Trong khudn khé bai bdo nay, nhém tac
gid hwdng dén thuc hién pham vi nghién ciru,
trng dung cho 2 lru vire séng 1én tinh Binh Dinh:
Luu viee séng Lai Giang va luu viee séng Kon - Ha
Thanh.

Cac hé théng canh bao du bao 1T lut hién ¢
trén dia ban tinh Binh Pinh: Dy 4n Giam thiéu
rdi ro ngdp lut vung ha luu séng Kén - Ha Thanh
duwoc ho tro bdi Vién Chuyén d&i moi trudng va
xa hoi (ISET) ndm 2013 - 2015 nham ting cuong
kha ndng chéng chiu v&i Bién d6i khi hau. Dy
an gom 4 phan: Xay dwng cac tram quan trac
canh bdo I; hé théng thong tin cdnh bdo va tng
phé vai |l tai cdng ddng; xay dyng cac nha da
nang cdng déng lam tru s& &rng pho; ting cudng
cac bién phap trng phd cho khu vic vung triing
thép la phwong Nhon Phi va Nhon Binh, TP. Quy
Nhon [2], [8]. Hé thong quan ly va truyén dit liéu
do mua, ngap lut lvu viee séng Kon - Ha Thanh,
tinh Binh Pinh: (1) Quan tric lwvgng mwa nhan
dan; (2) Quan trac lwvgng mua ty dong; (3) Quan
trac ngap lut; (4) Canh bdo nguy hiém; (5) Van
hanh, duy tri mang canh bdo sém lwgng mua
dén cong déng dan cu vung ha du séng Kon -
Ha Thanh. Dugc van hanh bdi BCH Phong chéng
thién tai va tim ki€ém cru nan tinh Binh Dinh
[11]. Hé théng co s& dit liéu truc thudc don vi
Thay lgi tinh Binh Dinh, cé nhiém vu quan sat,
do dac va du bdo mua khu vyec thugng ngudn,
lwu lvgng dén hd, muc nuwdce va dung tich trong
ho, luu lvgng xa hd va muc nwdc trong sdng,
nham hd trg van hanh ho, dap [12]. Dy an Khoa
hoc céng nghé clia S& KH&CN tinh Binh Dinh,
xdy dung ban dé phan ving nguy co xay ra i
quét, IT 6ng lwu vire sdng Lai Giang, thiét [ap 48
kich ban dua trén cac s6 liéu mua ngay da xay

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 24 - Thang 12/2022

52

ra c6 cwong dé tir 100 mm/ngay dén 550 mm/
ngay, sau d6 chuyé&n thanh mot seri ban d6 ngap
lut hién thj trén nén Google Map [6].

Hién nay, cadc hé théng du bdo cdnh bdo
thién tai, dac biét la 1T lut, ngap ung khu vuc
tinh Binh Dinh rat da dang, tir quan tric mua,
muc nudec, rdi ro ngap lut ha du dén du bdo lvu
lwgng, dung tich hé thdy dién/thdy loi trong
coéng tac van hanh ho, dam bdo an toan hoé dap
va han ché thiét hai ha lwu. Tuy nhién, pham vi
trng dung cla cac hé théng trén con nhiéu han
ché, chi dap &ng dwgc 1 phan don vi hanh chinh
hodc modt trong nhitng luu vye séng cla tinh.
D3i v&i du &n [6] st dung phuong phép kich ban
c6 san dé dy bdo mirc do lap lai thiét hai cho
nhitng tinh huéng cé thé xay ra trong tuong lai.

Tiép can va nang cao hé théng du bao Il
canh bdo ngép lut lvu vuc séng tinh Binh Dinh,
hé théng duoc xay dung trén nén tdng WebGIS
ddm bao thuan lgi cho ngudi dung truy xuat
théng tin. Hé thdng dugc xay dung cho phép ty
déng hda toan bd cac giai doan tlr nhan va x& ly
s6 liéu dau vao cha 21 tram do ludng ty dong
dén biéu dién k&t qua dau ra trén hé thong trang
web cling nhu truyén/phat cac théng tin cdnh
bao.

Cac hoat déng chinh cta dy an:

- D6i méi cong nghé va thiét bi quan tric
theo mo hinh ty dong cho cac tram khi tuong,
thdy van, do muwa hién cé trén lwu vuec;

- Thiét 1ap méi va b6 sung thém céc tram do;

- P3u tw co s& vat chat, thiét bi, cong nghé
cho Pai Khi twgng Thay van tinh Binh Dinh va
Dai khu viec Nam Trung B6 quan ly hoat déng,
thu thap thong tin quan trdc cla mang ludi
tram.

- Cung cap cdc mé hinh dy bdo dé ting cudng
nang lwc dy bao, canh bao Il ngép.

- Dao tao can bo théng qua cac chwong trinh
huan luyén va chuyén giao cong nghé.

Cac hang muc dau tu: (1) Thiét bi, cong nghé
quan trac va du bdo; (2) Thiét bj cong nghé
théng tin va truyén tin; (3) Cong nghé du bdo
khi twgng thay van.

Cac mé hinh todn thdy van, thay luc [a mét
trong nhirng thanh phan quan trong nhat cla
quy trinh du bdo, quyét dinh khd ndng va hiéu
ich dén |G va ngap lut. Laifang Li va céng su




(2017) d3 chi ra rang m6 phéng khi hau khu vuc
thuc té rat quan trong trong viéc hiéu co ché cla
lwgng mua theo mua, bang cach sir dung mo
hinh nghién ctru va dy bdo thoi tiét WRF phan
tich hé théng du bao khi hau [13]. Tac gia Doan
Quang Tri (2019) da &ng dung mo hinh MIKE
SHE-MIKE11-MIKE11GIS k&t hop mua du bdo
IFS phuc vu tinh todn ngap lut ha lvu séng Vu
Gia - Thu Bén [4]. Poan Van Hai (2020) Iwa chon
m6 hinh MIKE NAM dé dy bao Ivu lvgng dén
h6 phuc vu xay dung bd céng cu diéu tiét ho va
dv bdo Il ha lwu séng Ba [3]. Dy an “Xay dung
mé hinh dy bdo, canh bdo va quan ly ngdp cho
dd thi théng minh tai Thanh phd H6 Chi Minh”
vdi san pham 1a bd phan mém md hinh MIKE,

Ban d6 s6 héa do cao o
(Digital Elevation Model)

MIKE 21

Déi chimg, hi¢u chinh mye nude

céng nghé du bdo Al, hé théng camera trén cac
tuyén duwong nham gidm sat ngap, tat ca duoc
van hanh va hién thi héa théng tin bang phan
mém quan ly ngap d6 thi WebGIS [7].

C6 thé thay, MIKE la bd mé hinh duwoc lya
chon &ng dung phé bién trong linh vuc khi
tuwong thay van, k&t hop mang ludi tram do
lwdng tw dong, cung cap day da, nhanh chéng
cac dit liéu muwa, muc nudc va duoc quan ly bdi
céng cu WebGlIS, tré thanh mét hé théng téi vu,
nang cao kha nang du bao céc loai hinh thién tai
thoi tiét, dac biét 1a dy bdo canh bao I lut.

2. Phuwong phap thue hién hé théng canh bao
Ii va dw bdo ngép lut lwu vuc séng tinh Binh
Dinh

/A
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Hinh 1. So db téng quan hé théng cdnh bdo, dy bdo I, ngdp lut tinh Binh Dinh

Co s& hé thdng gidm sat va canh béo, dy bao
|G, ngap lut cho lwu vire séng Kén - Ha Thanh va
Iwu vre séng Lai Giang tinh Binh Dinh:

(1) Hé théng tram quan trac: GOm céc thiét bi
do ty dong khi twong, muwa, muc nudc, cap nhat
lién tuc 5 phuat/gia tri di¥ liéu. Nguyén tac trong
|3p d&t tram do ty dong:

+ Noi tram duoc 13p dat can ddm bao s6 liéu
nhat quan va tin cay;

+ D38i véi mbi vi tri tram, viéc lwa chon chinh
xac cdu hinh tram phu hop ddm bao d6 tin cy,
tinh chinh xdac, hiéu qua chi phi, kha ndng bao tri
va d6 quan trac 6n dinh;

+ Tram do mua: Nén dat s dung cho dat
tram |a dat thit, hodc dat pha sbi da, dam bao
d0 bén vitng cho chan mdng cét do mua, cling
nhu cot do mua va cac thiét bj 13p dit trén cot;

+ Tram thay van: Vi tri |3p d3t trén cau giao

TAP CHi KHOA HOC BIEN P81 KHi HAU || T3
$6 24 - Thang 12/2022 ||




thong, dam bao do dwgrc vi tri Hmin va Hmax;

+Tram khi twong: Vi tri 13p can thiét trén mot
khodng dat rong, théng thoang dam bo céc yéu
té do khéng bi anh hudng bdi méi trudng xung
quanh nhu cdy, nha cao tang,...

(2) Hé théng Trung tdm quan ly dir liéu cap
Tinh: Cac s6 lieu quan trac dugc truyén vé va
téng hop tai hé théng nay theo thoi gian thuc
qua dudng truyén GPRS, 3G, 4G. Cac thiét bj
phan cirng va phan mém can thiét dwoc trang
bi nhu sau:

- Mdy chd: Quan ly di¥ liéu cac tram ty dong
dé thu thap dir liéu va ciu hinh hé théng;

- Hé théng phu tro: Bao gbm cdc mdy tinh
tram va may tinh ho tro chuyén dung dé hién thi
s6 liéu & noi xa.

- Va mot sd cdng cu thiét yéu, phuc vu truyén
dit liéu.

Nham trao d&i di¥ liéu véi trung tdm khu vuc;
St dung dit liéu du bao tir cac trung tdm khu
vic; Quan ly mang ludi tai cdc Trung tdm khu
virc; Canh bao cho cac Trung tdm tinh.

(3) Phdn mém m3 hoa dir liéu: Phan mém
nay hoé tro m3 héa dit liéu quan trac, chuyén déi
cdc file di¥ liéu thanh bién dau vao phuc vu md
hinh du bao.

(4) Phdn mém mé6 hinh dy béo, cdnh béo 1T
ngap: Gom bd md hinh MIKE FLOOD, hé tro tich
hop cdc md hinh con mua - dong chay, nhap
bién lwu lvgng cho mé hinh thiy luc), mé hinh
thay luc 1D-2D (MIKE 11 HD va MIKE 21) mé
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Hinh 2. So' d@6 phén chia tiéu lwu vire va phén b6 mua
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phong dong chdy trong hé théng kénh hd va
dong chay tran bo. K&t quad mé hinh 13 cac yéu
t& muc nudc, ngap li. Sau d6 dbi chirng véi cac
dir liéu do dac néu mirc dé tin cay tét, tién hanh
cap nhéat 1én hé théng (ban d6 du bdo ngap,
murc bao dong l).

(5) Cong cu quan ly va hién thj théng tin -
WebGIS: La noi lwu trit, truy cdp, cung cap cac
chilrc ndng ma ngudi quan tri mudn chia sé dén
ngudi dung, nhw: Théng tin vé tinh hinh mua,
dién bién muc nuwéc b, nguy co I lut, ngap
Ung, tai vé cac s6 liéu dy bdo va do thoi gian
thue. Khi muc nwdc cham méc bdo ddng cap
LILI, vi tri tram do s& hién thi cac 14 c& bao
doéng tuong ng.

3. Thiét 1ap phan mém canh béo, dy bao lii va
ngap lut theo thoi gian thuc

3.1. Thiét Idp mé hinh cdnh bdo, dv bdo Ii va
ngdp lut

a) Mé hinh mua - dong chdy MIKE NAM

Trong qua trinh phan dinh lvu virc, mé hinh
NAM si dung ban d6 dia hinh dang DEM dang
ky hé toa do6 UTM WGS 84 mui 48 twong ng vdi
vi tri cha séng, d6 phan gidi 30 x 30 m.

Toan bd lwu vuc s6ng Kon - Ha Thanh va Lai
Giang duwoc chia thanh 11 tiéu lvu vye (Hinh 2)
vdi téng dién tich lvu vue séng lan lvot khodng
2.710 km? (K6n - Ha Thanh) va 1.596,7 km? (Lai
Giang). Lvu vue trong mo hinh NAM duwoc chia
nhé dua vao tinh chat khi hau, dia hinh, cac luvu
vire sdng nho, hé chira va cac tram do mua.

Hinh 3. Vj tri cdc tram tinh todn lwu vuc




b) Mé hinh thiy ly'c MIKE 11 HD

Pham vi tinh todn trong mé hinh thuay luc
duoc thiét 1ap nhu sau:

- Lwu vie song Lai Giang vdi bién tinh todn
thuong ngudn tr tram thay van An Hoa (séng
An L30), tram Hoai Dlrc (séng Kim Son) ra dén
clra bién; cac phu lwu séng thudc mién tinh
todn bao gébm: S6ng An Lo, séng Kim Son, séng
chinh Lai Giang. S6 lwvgng mat cat: Séng An Lo
(12 mé&t cat), séng Kim Son (8 mat cit), sdng
chinh Lai Giang (3 mat cat).

- Lwu vyc song Kon: Song Koén vdi bién
thuong ngudn tir vi tri sau dap hé Dinh Binh,
gdbm nhanh Dap P&, nhanh Tan An. Ngoai cic
truc sdng chinh nay, phan déng bang ha du séng
Kdn con cb hé théng truc nhoé néi lién véi nhau

tao thanh mang ludi song day dac. Luu vuc song
Ha Thanh bat dAu tir tram Diéu Tri. Luu vuc sbng
vdi diém giao tai Dam Thj Nai. Khi sdng chay vé
ciu Diéu Tri dwoc phan thanh 2 nhanh Ha Thanh
va Trwong Uc. Hai nhanh nay d6 vao dam Thi Nai
qua 2 clra Hung Thanh va Treong Uc. S6 luong
mat cat: Song Kén (115 mét cat), sdbng Dap Pa
(56 mat cat), song Say (40 mét cat), séng Tan An
(16 mat cat), sdng Trwong Uc (12 mit cdt), song
Ha Thanh (43 mat cat).

Khodng cach gitta cac méat cdt vdi nhau
twong d6i dong déu va tuy vao dia hinh va hinh
déng séng dé lua chon vi tri 1dy mét cat trong
md hinh thay lyc. Cac lwu vuc lién két bén gitra
mé hinh mua - dong chdy va mé hinh dong chay
thay lyec:

Bdng 1. Vi tri cdc lwu viee gia nhép

STT Lwu vuwe Lién két bén vao song Vi tri (Chainage)
1 Song Kim Son (nhanh 1) 0 - 18389,7055
2 LG Séng Kim Son (nhanh 2) 0-27049,9532
3 Séng An Lao 0-25491,5112
4 Soéng Lai Giang 0-4632,30187
5 Séng Say 16535,4289 - 25744,4538
6 Séng Truong Uc 0 - 3285,76317
7 U SK bap ba 33427,1767 - 36226,9106
8 - Ha Thanh (nhanh 2) 0-12299,4235
9 Ha Thanh (nhanh 3) 0-2835,96012
10 Ha Thanh (nhénh 1) 0-10069,7154
11 Song Say 3817,76977 - 16535,4305
12 S6ng Tan An 0-13164,3144
13 HLUU bap ba 0-6317,83457
14 Séng Truong Uc 3285,76317 - 7263,96715
15 S6ng Kon 56355 -61024,1291
16 bap ba 6317,83457 - 33427,1767
17 N_3K So6ng Kon 61024,1291 - 80809,8429
18 Soéng Kén 54284,6081 - 56355,5244
19 K Song Say 117,047147 - 3817,76977
20 C_SK S6ng Kon 31997,7047 - 54284,6081
21 W_SK S6ng Kon 11754,7813 - 31997,7047
22 T_SK S6ng Kon 0-11754,7813
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¢) M6 hinh ngdp MIKE FLOOD
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Hinh 4. Thiét Iap mang Iwdi lwu viee séng trong tinh todn ngdp 1

Tinh toan dién ngép luu vyc sdng tinh Binh
Dinh, nghién clru ing dung mé hinh ngap I két
néi 1 - 2 chiéu MIKE FLOOD, vira c¢6 dong chay
tap trung trong cac mang ludi séng sudi vira cd
dong chay tran trén bé mat khi c6 muc nwdc
trong s6ng cao hon cao trinh bo: S& dung mang
lwdi séng ngodi, dir liéu mat cit song, dieu kién
bién tir MIKE 11 (tinh toan thuy lyc 1 chiéu) va
ban d6 s6 hoda dia hinh thiét 14p trong mé hinh
MIKE 21 FM (md phong dong chay 2 chiéu theo
phuong ngang), dit liéu dia hinh 13 diéu thiét
yéu dé md phdng qua trinh dong chay ciing nhw

Canh Lién

03 - Carfi®Thuan

ché d6 thuy luc trong hé thdng séng sudi.

Dic diém lwu vuc trén mién dia hinh khac
nhau. & thugng ngudn séng chay qua viing nui,
long séng hep, d6c, doan trung luu long sdng
dan dan ma& réng co cac thung Iling rdng, néng,
ha du nhiéu nhanh nhé d6 vao nén mang ludi
dan xen trudc khi d6 vao dam pha.

3.2. Quy trinh vén hanh mé hinh canh bdo lii

Quy trinh 1: Mb-dun ty ddng cip nhat sd
liéu tai cdc tram do luong ty déng, sau dé ma
héa roi hién thj thanh céc file san pham va duoc
quan ly bdi cdng cu WebGlIS.

Hinh 5. Vj tri ldp dgt tram do tw déng khu vic tinh Binh Dinh

Quy trinh 2: Théng k&, chuin hda sé liéu
ty dong va dy bdo t&r Web sang dinh dang
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dir liéu file dfsO phuc vu bién dau vao mé
hinh IG.




Hinh 6. D&t liéu mua

Quy trinh 3: Lap bang thiét ké nhan dang két
quad mua du bdo clha mé hinh thoi tiét, dwa cac
két qua dy bdo nay thanh file sdn pham tuong
tu nhu vai s6 liéu do ty dong.

Quy trinh 4: M6 phong du bao Ii va ngap
thoi gian thyce: Chudi thoi gian thye hién canh

SO LIEU
RADAR

Quan fric |

I bé mat

WRE
’

KQ_WRF_12H
TRUGC

Hinh 7. D& liéu muc nwdc

béo, du bdo tir 1 - 3 ngay, dé dam bao mirc 6n
dinh cho md hinh du béo, bién d4u vao s dung
72 h tir s6 liéu quan trac két hop véi két qud du
bdo 12 h ti€p tlr md hinh du bdo thoi tiét WRF
dua ra cac san pham (muc nwdc, ban dé ngap
It) du bdo, canh béo thoi gian thuyc.

DU BAO MUA
1-3NGAY CHO
MO HINH
THUY VAN (cip
nhit 6 gio/lin)

Hinh 8. So dd dy bdo dinh lwong muwa 1 - 3 ngay cho Iwu vire séng tinh Binh Dinh

Quy trinh 5: M3 héa, chuyén déi dir liéu, dua
cdc thdng tin 18n hé théng WebGlIS.
4. Hé thong canh bdo lii thoi gian thuc va dw
bdo nguy co ngip lii lwu vuc séng tinh Binh
Dinh

Hé thdng WebGIS c6 céc chirc ndng nhu sau:
Chirc nang phan quyén ngudi dung, chirc nang
truy van dit liéu, chirc nang hién thj dir liéu:

- Chirc ndng phan quyén truy cdp: Gém ngudi
dung va phan quyén ngudi quan tri.

- Chirc nang truy van dit liéu: Thyc hién céc
thao tac truy van cta ngudi dung, cho phép
ngudi quan tri thuc hién cac thao tac cap nhat

thong tin dit liéu vao co s& dit liéu PostgreSQL.

- Chirc nang hién thi dit liéu: Hién thi dugc
céc 1dp ban d6, hién thi ban d6 theo tuy chon
clia ngudi dung, thay déi ti 1é ban d6 bang chirc
nang phoéng to, thu nhd, hién thi thdng tin vé doi
tuwong trén ban do.

Nam trong géi thau “Thiét 1ap mé hinh canh
bdo 10 khu vwec Nam Trung Bd”, tinh Binh Dinh
duoc thiét 13p chung trong hé théng khu vuc
5 tinh Nam Trung B (tir Binh Dinh dén Binh
Thuan). Trang website chinh cla cong cu phan
mém quan ly dit liéu va ban d6 WebGIS nhu
hinh:
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Bstreet Map
Bedncing
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Elviing ngép test
- Tram ty dong
oo mua
Gy van

0 Tén tram Thily véin
BHiivan
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Birram bilo dérg
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16 hinh du bdo: [~Chon Tinh— v Chon gio [08:00 10-11 v

Hinh 9. Man hinh chinh WebGIS khu vi'c Nam Trung B$

Thtr nghiém dw bdo muc nwdce cdc trgn li lich Bong Son.
st tir ngay 1/11/2016 dén 8/11/2016. - Tai lwu vre s6ng Kon - Ha Thanh: Tram thdy
- Tai lwu vye song Lai Giang: Tram thay van van Binh Tudng, Binh Nghi va Thanh Hoa.

= GUATRINITMUS NUGE

~~~~~~ e s

Hinh 10. Két qué dw bdo murc nwdce tai cdc tram lwu vure séng tinh Binh Binh

Thir nghiém dw bdo ngdp trén lii thdng tinh Binh Dinh, mua 1&n do hoan luu bdo s6 12
11/2020 khi€én muc nudc vuot cap bdo déng vung ha lwu
Két qua du bdo ngap lut bang mé hinh vao s6ng Kén va sdéng Ha Thanh. Gay ngap nhiéu noi
ngay 10/11/2020, thai diém khu vyc tinh Binh tai tinh Binh Dinh: D&c biét la khu vyc TP. Quy
Dinh dang chiu anh huwéng tir con bdo sd 12 Nhon va huyén Tuy Phudc, mirc ngdp cao nhat
(Hinh 11). Dya vao thiét hai théng ké cia UBND I& 2 m, mirc ngap phé biéntir 1-1,5m.
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Hinh 11. Két qué mé phdng dw bdo ngédp lut bing MIKE FLOOD

Nén tdng WebGIS cung cap dir liéu trén luu
vuc song Kon - Ha Thanh va luu vyc séng Lai
Giang thudc tinh Binh Dinh gdm c¢6 cac théng tin
truy cap nhu sau:

82Ty e ke nwéc dy bao: SONGEED
" Dientryeng

i

a) Gdn co bdo déng cdp muc nwdc logi I, 11,111
ng vdi gid tri mwe nwdc tai cde tram quan trdc
thay vdn;

e \ b) Gid tri muc nwdc hién thi theo tirng thoi
diém dudi dang biéu d6 dao déng muc nuwoc i
trén lvu vuc séng;

¢) Hién thj ban dé dw bdo nguy co ngép theo
tirng thang mau.

7am béo déng: Tram Thiy Van Thanh Hoa met
mirc bdo déng: bdo lic 15-11-2020 17:30

Chai thich

d) Thanh céng cu cho phép téi xuéng cdc dir

liéu mwa va myc nuwdc tir cdc tram do ty dong
% dwoc I6p ddt trén toan hé théng lwu vire nghién

ctru va truyén tai tryc tuyén vé mdy cha 5 phat/
lan.

Lusngmutmm) Toig

- [ Tuong muimm |
© 1/0V2020w3 40

e) Format di¥ liéu duoc download vé mdy
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12 Dy béo ngap i NTB »

f) Két qué du bdo ngdp

‘, lut hién thj trén WebGIS

Mo hinh du béo (Binh B+ gi zuoc-wtmm

Hinh 12. Hé théng dw bdo cdnh bdo ngdp lut tinh Binh Binh

5. Két luan lich st qua kh va du bdo, canh bdo thoi gian
thyc da duwoc kiém ching vai dir liéu thuyc té
dat mirc do kha t6t, mirc dam bao dv bao cao.
Day s& 1a mot san pham cé kha ndng hod tro
chuyén giao tién bd khoa hoc va cong nghé vao
thuc tién mot cach hiéu qua.

Kién nghj

Tuy nhién, dé dua vao &ng dung thuc tién,
can thiét phai thuc hién bd sung thém cac dy
bdo thtr nghiém, nang cao d6 chinh xac trong

Nghién clru nay trinh bay co s& xdy dung hé
théng do ludng, canh bdo, du béo 1T, ngap lut
cho luu vire song Kon - Ha Thanh va luu viee song
Lai Giang tinh Binh Dinh trén nén tdng WebGlIS.
Hé théng cho phép sir dung dit liéu lvgng mua,
muc nwdc, khi tuong thai gian thue két hop véi
bo md hinh todn MIKE DHI nham hoan thién va
nang cao cong tac canh bdo I, du bdo ngap lut

cac luu vue séng cda tinh Binh Dinh. Dong thoi cong tac quan Iy va dv bao nghiép vu tai cac don

WebGIS con la céng cy ho trg luu trit mét lugng vi thu hudng, cac du bao vién can thuong xuyén

I&n théng tin, c6 chirc nang cung cdp, chia sé va theo ddi, cap nhat diéu kién ty nhién, dia hinh

truyén tai di liéu dén ngudi truy cap. gay anh hudng dén két qua dy bdo ciia mé hinh
Két qua th&r nghiém mé phong lai cac tran I déi véi thuc té.

L&'i cédm on: Bai bdo nay nghién ciru va hoan thanh nho sw hé tro cda dw dn “Téing cudng dw bdo va cénh
bdo Iii & Viét Nam - giai doan II” v&i nhiém vu “Thiét Idp mé hinh dw bdo Ii khu viee Nam Trung B6”, hoan
thanh giai doan 2019 - 2021. Cdc tdc gid xin chdn thanh cdm on.
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ENHANCING REAL-TIME FLOOD FORECASTING AND WARNING SYSTEM
IN BINH DINH PROVINCE
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Abstract: Improving flood forecasting and warning is an essential work, in order to serve and ensure
the benefits in preventing and minimizing negative impact to human and economy - society. Especially for
the Central Viet Nam, which is the vulnerable to natural disasters, such as storms and floods for many
years. Within the framework of the article, the authors present the system to improve the quality of flood
forecasting and warning of 2 river basins of Kon - Ha Thanh and Lai Giang in Binh Dinh province. The
system is built as a framework linking automatic measurement stations, predictive models, encoders and data
converters managed by the online WebGIS platform. This combination creates the enhanced system of
real-time flood warning and inundation forecasting, providing optimal and timely support in case of
emergency.

Keywords: Flood warning, inundation forecasting, Kon - Ha Thanh, Lai Giang, WebGlS.
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