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XAY DUNG CONG CU CANH BAO SOM LU, LUT CHO KHU VUC
PHIA TAY VA TAY NAM THANH PHO HANQI

Nguyén Ping Giap, Lé Thé Cuor ng, Nguyén Hwong Tra
Phong Thi nghiém trong diém Quéc gia vé dong liec hoc séng bién

Tém tit: Ngay nay lii lut thuong xuyén xdy ra, déc biét tai cac khu vie do thi va nhirng heu viee song
chay qua cac khu dan cur dong duic. Lii lut ngdy cang nghién trong hon do viéc phat trién khong dong
bo giita viéc do thi hoa va cai tao hé thong thodt mudc. Dién tich mat medc bao gom song suoi, ao ho,
dam ldy ngay cang bi thu hep do bj lan chiém hodc chuyén doi muc dich sir dung dat. Vi vdy dé giam
thiéu thiét hai do il lut gy ra, gidi phdp canh bdo sém la mét trong nhitng bién phdp hiéu qud, it ton
kém va kha thi nhdt hién nay. Trong bai bdo ndy ching t6i giGi thiéu hé thong canh bdo triee tuyén
nguy co I, lut khu viee phia Tay va Tay Nam thanh phé Ha Néi.

Tir khéa: Hé thang canh bao sém lii, canh bao ngdp lut, canh bdo i do mua Iém, lii séng Tich —
song Bui, L khu vuc phia Tay va Tay Nam Ha Ngi.

Summary: In contemporary urban environments, recurrent flooding has become a pervasive
issue, notably within metropolitan areas and river basins traversing densely populated regions.
The escalating severity of flooding can be attributed to the incongruent development between
urbanization initiatives and the enhancement of drainage infrastructures. The diminishing expanse
of water surfaces, encompassing rivers, streams, ponds, and marshlands, results from
encroachment or the alteration of land-use purposes. Consequently, early warning systems are
pivotal in mitigating the adversities wrought by floods, presenting a cost-effective and practicable
solution. This paper introduces an online flood risk alert system tailored for the western and
southwestern sectors of Hanoi city.

Keywords: Early flood warning system, flood alert, heavy rainfall warning, Tich River - Bui River
flooding, Western and Southwestern Hanoi flood.

1. PAT VAN PE tai gdy nhiéu thiét hai nhat trong 20 nim qua.

L, lut 14 loai hinh thién tai phd bién trén toan
thé 161, nghién ctru lién quan dén 1a, Iut c6
nhiéu két qua nhat so v6i cac loai hinh thién tai
khac. Hién nay, v6i xu huéng phat trién cua
cong ngh¢, nhat 1a cong nghé tinh toan va mo
phong, cac nghién ctru vé 14, lut dang phat trién
theo hudng thiét 1ap hé thong canh bao sém hay
canh bdo theo thoi gian thuc nguy co 14, lut cho
cac luu vuc song.

O Viét Nam, theo bao cdo ciia Ban Chi dao
Trung wong vé phong, chdng thién tai, mdi nim
thién tai 1am thiét hai khoang 20.000 ti dong (1-
1,5% GDP). Trong do, 1, lut 1a loai hinh thién

Ngay nhan bai: 16/10/2023
Ngay thong qua phan bién: 29/11/2023
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Pé giam thiéu cac rii ro Iii lut, dd c6 nhiéu
nghién ctru va dat dugc nhitng thanh tuu nhét
dinh trong nhimg ndm gan day. Do nhiéu yéu t&
khéach quan, tir sy phuc tap cua dia hinh, thoi
gian du bdo mua, cong cu tinh todn thuy van,
thuy luc va mo phong ngap lut. Cac nghién ctru
vé nguy co i lut, dac bi¢t 1a nguy co 14, lut truc
tuyén do mua 16n trén dién rong van 13 mot
thach thuc 10n d6i voi cong tac phong chéng
thién tai & Viét Nam hién nay.

Khu vyc phia Tay va Tay Nam thanh phd Ha
Noi trong nhitng nam gan day chiu nhiéu thiét
hai néng né do 14, lut gay ra, dac bi¢t 1a 1t 16n

Ngay duyét dang: 06/12/2023

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO 81 - 2023



trén luu vye song Bui trong ndam 2017 va 2018
da gy ngép lut rat 16n. Do d6, dé gop phan giai
quyét van dé 1o, lut do mua 16n tai day, S&
KH&CN Ha N¢i da giao cho Phong TNTD
Quéc gia vé dong luc hoc song bién thuc hién
dé tai: “Nghién ctru xay dung bd cong cu canh
béo truc tuyén nguy co 1, lut khu vuc phia Tay
va Tay Nam thanh phé Ha Noi”.

2. GIOI THIEU CHUNG VE HE THONG
CANH BAO, DU BAO LU TREN SONG

2.1. CAu tric ciia mt hé thong canh bao, dy
bao som lii lut

Mot hé théng canh bao sém 11 lut theo thoi gian
thuc bao gom céac thanh phan co ban sau:

- Co s¢ dit liéu (CSDL - dau vao cho hé thong
canh bao sém Ii lut):

- Ha tAng cong nghé thong tin va vién thong;

- Hé théng quan tric, thu thap s6 liéu theo thoi
gian thuc;

- Cac mo hinh toan tinh thuy van, thuy lue (du
bdo 11, 1ap ban d6 ngép lut);

- Phdn mém canh béo theo thoi gian thuc;
- Phan mém du bao lii theo thdi gian gan thyc;
- Mang luéi canh bao i lut.

Céc thanh phan ctia mot hé thong canh bao, du
bdo lii theo thoi gian thuc duge mo td nhu hinh
ve dudi day.
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Hinh 1: So dé hé thong cdanh béo, di bdo lii
2.2. Co s6 dir liéu
Co s¢ dit liéu 1a cac s6 liéu dau vao cho bai toan
canh bao, quyét dinh dén ket qua canh bao. Cac
s0 liéu dugc luu trir trong co sé dit li¢u cho hé
thong canh bdo sém Iu Iyt theo thoi gian thuc
duoc luu trir theo nhi€u dinh dang khéc nhau,
gom cac soO liéu dugc do dac trong qua khir va
s0 li€éu dugc quan trac theo thoi gian thyc:
- 86 liéu khi tuong, thiy van trong luu vuc (sé
li¢u do dac trong qua khur va s6 liéu quan trac
theo thoi gian thuc);
- Sb 1iéu vé d6 cao, dia hinh trong luu vuc;
- Céc s6 liéu vé ha tang co sd, phan b dan cu,
cong trinh giao thdng, cbng trinh cong cong,
cho, truong hoc, bénh vién... hé thong dé diéu,
cac cum cong nghiép, nha may, hé thong thong
tin, truyén thong...;
- Lich sur céac tran ngap lut trong khu vuc;

- Dt liéu thi¢t hai hang nam (di¢n tich ngap, ctru
tro);

2.3. Ha ting cong nghé thong tin va vién thong

Ha tang cong nghé thong tin va truyén thong
can cho mot hé théng canh bao som I lut theo
thoi gian thuc bao gdm céc trang thiét bj cong
nghé thong tin (may tinh, cac thiét bi phat tin
hiéu canh bao va cac thiét bi khac) va giai phap
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truyén sé lidu, thong tin. Ha ting cong nghé
thong tin, vién thong c6 nhiém vu: (i) Quan ly,
luwu trir s6 liéu dau vao cho hé théng canh bao
(hinh 2), tiép nhan va truyén sb liéu tir mang
lu6i quan tric tu dong trong hé thong vé co so
dir liéu (hinh 3), chay cac mé hinh tinh toén
thity van, thiry luc (hinh 4, hinh 5) va phan mém
canh bao 1ii lut theo thoi gian thyc; (2) Chuyén
tai thong tin, cac ban tin canh béo 1l lut t&i cac
co quan quan 1y va cong ddng ngudi dan trong
vung bi anh huodng.

(1) Ha tang cong nghé thong tin bao gdm hé
thong may tinh (mdy chu va cac may tram)
dugc két ndi mang voi nhau, cic thiét bi phat
tin hiéu, ban tin canh béo 1 lut dén co quan
quan 1y va cong dong ngudi dan trong khu vuc
nhu man hinh tivi, bang dién tir, hé thong loa
tmyén thanh, di¢n thoai di dong... May chu co
nhiém vy quan 1y, luu trir co s dit liéu, xur 1y sd
li€u, tinh todn cdc mo hinh thuy van, thuy luc va
chay phén mén canh béo 1 lut theo thoi gian thuc,
cac thiét bi nhu man hinh tivi, bang dién tir, loa
phét thanh, dién thoai di dong dé truyén tai thong
tin canh bao som 1ii lut. Khi thiét ké cho mot hé
thong cu thé, phai dua vao diéu kién kinh phi, ha
tang truyén thong, tinh hinh phan b6 déan cu trong
khu vuc... ma sir dung cac thiét bi phat tin hiéu
canh bdo khéac nhau.

(2) Ha tang Vlen thong: Bao gom cac giai phap
k¥ thuat truyén thong sur dung dé truyén s6 licu
tir hé thong quan trac s liéu theo thoi gian thyc
vé may chu va truyén tai thong tin, ban tin canh
bao t61 mang ludi canh bao i lut nhu man hinh
tivi, bang dién tir, loa truyén thanh,... TUy theo
diéu kién thyc té tai cac khu vure ma c6 cac giai
phap truyén tin phu hop:

- Dbi v6i hé théng quan tréc sO lidu ty dong,
viéc su dung giai phap truyén tin tir cac tram
quan tric vé may chu phai phu hop voi chung
loai thlet b1 quan tric st dung trong hé théng va
ha tang Vlen thong trong khu vyc. Hién nay, dé
truyén tai s6 lidu tir cc tram quan tric vé may
chu cac giai phap hay duoc st dung 1a truyén
tin qua séng vo tuyén, mang 3G, cac mang di
dong,...

- D6i voi mang ludi canh bao 1ii lut dén co quan

20

quan 1y va cong dong nguoi dan trong khu vuc
6 thé str dung mang internet, mang 3G, v¢ tinh,
mang dién thoai di dong, ... dé truyén tai thong
tin, ban tin canh béo 1i lut dén cac may tinh,
nhu man hinh tivi, bang dién tir, hé théng loa
truyén thanh va cac thué bao di dong ctia ngudi
dan trong vung bi anh huong.

2.4. Hé théng quan tric, thu thap s6 liéu theo
thoi gian thuc

Trong hé thdng canh bao sém lii lut theo thoi
gian thyc thi hé thdng quan tric, thu thap s liéu
theo thoi gian thuc ¢6 vai tro quan trong va anh
hudng dén két qua canh bao. Hé théng bao gdm
mang ludi cac tram quan tric va phan mém thu
thap, xu 1y s6 lidu quan tric duogc theo thoi gian
thuc. Hé théng c6 nhiém vu tu dong thu thap va
truyén sd liéu theo thoi gian thuc tir cac diém
quan tric vé may chii co s¢ dit liéu dé 1am dau
vao cho phan mém canh béo 1i lut.

(1) Mang lu6i tram quan tric, thu thap sé liéu
theo thoi gian thuc bao gom céc tram do mua,
do myc nudc, do luu lugng, do hudng va tde do
gi6, do khi ap, do nhiét do,... Tly theo yéu cau
canh bao, kha nang kinh phi ma bé tri mang ludi
cac tram do phu hop. Viéc thiét ké, bd tri cac
tram do trong mang ludi quan tric can lya chon
hop 1y, dam bao tinh khoa va dya trén mot s6
tiéu chi: D6i voi cac tram do mua can dit o
nhitng noi c6 nguy co cao xay ra li lut, 14 quét
¢6 dan cu sinh sdng, bao dam dugc tinh dai dién
cho khu vuc va do duoc lugng mua 16n, ngoai
ra con phai thuan tién trong qua trinh bao
dudng, thay thé sau khi di vao van hanh; D6i
véi cac tram do toc do gio can phai dua vao ban
dd phan vung va canh bao bdo dé dit tai tram
do gio,...

(2) Phan mém thu thap, xir 1y s6 liéu quan tric:
Phan mém nay dugc cai dit tai may chu trung
tam c6 nhiém vu tu dong cap nhat s6 lidu tir cac
tram quan tric trong hé thong quan tric vé may
chu, quan 1y va xir 1y cac s6 lidu quan trac theo
thoi gian thyc phuc vu dau vao cho bai toan
canh bdo sém li lut theo thoi gian thuc.

2.5. Ciac mo hinh toan tinh toan thuy van,
thuay lue
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- Trong bai toan canh bao sém 1 lut theo thoi
gian thyc can phai xay dung duoc ban dd ngap
lut vung ha du cta luu vuc canh bao. Hi¢n nay
c6 mot sd phuong phap xiy dung ban dd ngap
lut ving ha du la: Xay dung ban dd ngap lut dua
vao diéu tra thuy van va dia hinh; Xay dung ban
dd ngap lut dwa vao két qua diéu tra cac tran li
16n thuc té d3 xay ra va xay dung ban d6 ngap
lut duya vao vi¢éc mo phédng cac mé hinh thuy
van, thuy luc. Mbi phuong phap deu c6 uu,
nhuoc diém khac nhau. Trong bai viét nay giéi
thiéu phuong phap xac dinh ban d6 ngap lut
bang cac mo hinh toan.

- Cac mo hinh tinh toan thuy lyc, thiy van dugc
sir dung dé dy bao lii va xay dung ban d6 ngap
lut ving ha du. Cac mé hinh nay dya vao cac s6
liéu trong co sé dir li¢u tinh toan va du bao 11,
xac dinh ban do ngép lut trong luu vuc theo cac
tan sut khac nhau.

- Hién nay, cac mo hinh toan thuong duoc
st dung:

+ Mo hinh thuy van: TANK, NAM, HEC-
HMS,...

+ MO hinh thay lyc: MIKEI1 (Pan Mach),
HEC-RAS (My), VRSAP (Viét Nam)..

- Cac mé hinh toan cho két qua la myc nude,
Iwu lugng dong chay tai cac vi tri can canh béo,
ban dd ngap lut vung ha du luu vyc dya trén )
liéu mua quan tric va mua du bdo.

2.6. Phin mém canh bao lii lut theo thoi gian
thuc

- Phin mém canh bao 1ii lut theo thoi gian thuc
duoc xay dung c6 nhiém vu xac dinh pham vi
anh huong 1ii lut ving ha du Iuu vyc, xuat ban
cac ban tin canh bao toi co quan quan Iy va cong
dong ngudi dan trong khu vyc dva vao so liéu
quan tric duoc theo thoi gian thyc tir hé thong
quan tric tu dong.

- Dya vao md hinh dy béo 1ii, ban dd ngap lut
da dugc xay dung theo cac kich ban khac nhau
va sd liéu quan trac dugc theo thoi gian thuc tir
hé théng quan tric tu dong, phan mém canh bao
1t xac dinh pham vi ngép lut, xuét ban cac ban
tin canh bao 1ii lut dé truyén tai dén cac thiét bi
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canh bao. Tty theo chung loai thiét bj canh bao
dugc thiét ké trong hé thong ma phan mém xuét
ban cac ban tin canh bao phu hop: Dbi voi
Trang thong tin dién tir canh béo 1l lut, ban tin
canh bao bao gdm ban dd ngap lut ving ha du,
cac thong tin vé thoi gian xay ra ngap lut, tinh
hinh ngép lut trong khu vuc, dién tich hoa mau
bi thi¢t hai, cac cong trinh kién tric bi ngap, cac
khu vuc dan cu bi anh hudng, phai di doi va
muc nude mot s6 dia diém trong khu vye. .. DPéi
véi thiét bi canh bao 12 man hinh tivi, bang dién
tir thi ban tin canh bao 1a cac dong thong tin
canh bao giéng nhu Trang thong tin dién tir
canh bao i lut nhung ngan gon hon (khéng co
ban do bi ngap lut). Pdi voi hé théng loa phat
thanh, ban tin canh bao 14 cac thong béo vé thoi
gian xay ra Il lut, cac cum dan cu bi d&nh huong,
muc nude tai mot sé dia diém... Dbi véi dién
thoai di dong cua ngudi dan trong vung thi ban
tin canh bao 13 mot tin nhan dugc gui dén cac
thué bao di dong c6 ndi dung ngin gon bao gdbm
thong tin cac dia diém xdy ra ngp lut, mirc do
ngap lut, myc nude mot sé dia diém. .

2.7. Mang ludi canh bao lu lut

Mang ludi canh béo 1 lut c6 nhiém vy hién thj va
truyén tai thong tin, ban tin canh bao lii Iyt tdi co
quan quan 1y va cong dong nguoi dan trong khu
vuc. Mang Iué6i canh bao lii Iyt bao gdm Trang
thong tin dién tir canh bdo 1 lut va cac thiét bi
hién thi théng tin canh bao gdm man hinh tivi,
bang dién tr, hé thong loa truyén thanh va (co thé)
dién thoai di dong cua nguoi dan trong ving bi
anh huong... Cin cr vao diéu kién kinh phi, dic
diém dan sinh kinh té va ha ting vién thong trong
khu virc ma thiét ké mang ludi canh béo, céc thiét
bi canh bao cho phu hop.

Viéc truyén tai thong tin, ban tin canh bao tur
méy chu dén céc thiét bi canh bao phai phu hop
v6i chung loai thiét bi sir dung, ha tang vién
thong noi dat thiét bi. Bbi voi cac thiét bi canh
bao nhu man hinh tivi, bang dién tir, loa truyén
thanh thi c6 thé st dung mang internet, mang
3G, cac mang di dong... Pdi voi dién thoai di
dong ctia ngudi dan thi c6 thé sir dung mot thué
bao dau sd cia mot nha cung cip dich vu vién
thong dé guri tin nhan dén cac thué bao di dong
ctia ngudi dan (thué bao dau sé cho phép nhin
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tin dong thoi dugc nhiu tin nhén - t6i da 500
tin nhan/phut).

Khi thiét ké, lp dat cac thiét bi canh bao 1i lut
chi tiét cn lwa chon phu hop véi timg d6i tuong
canh bao: Tai tru s& cac co quan, xi nghiép,
bénh vién, trudong hoc,... co thé dat cac man
hinh tivi ¢& 16n, bang dién tir hodc hé thng loa
truyén thanh...; Tai cic nut giao thong, noi
cong cong, khu vuc dong nguoi qua lai, cho...
c6 thé dit cac bang dién tir ¢d 16n, hé thong loa
tmyén thanh; Tai cac cum dan cu, thon xom dat
hé théng loa truyén thanh...

3. CONG CU CANH BAO LU, LUT CHO
KHU VUC PHIA TAY VA TAY NAM
THANH PHO HA NOI

3.1. Xay dung céng cu canh bao 1, lut

.....

fer

Hinh 2: So' do cach tié}? cdn xay dung bo cong
cu canh bdo truc tuyén nguy co li, ,lyt khu viee
phia Tay va Tay Nam thanh pho Ha Noi
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Khu vuc phia Tdy va Tay Nam thanh ph6 Ha
NOoi ¢6 dac thu nhu sau:

- Lii lut khéng nhimg anh hudng dén cac hoat dong
trén song ma con anh huong 16n dén dan cu nam
trong cac vung triing thap trong khu vuc;

- Long song c6 do doc thap vi vay dong chay co
tdc d6 thap nhung do viéc thoat 1i kém nén thoi
gian ngdp ung thuong kéo dai, anh hudng 16n
dén sinh hoat ctia ngudi dan.

Vi véy khi ap dung cong ngh¢ canh bao 1i cho
khu vuc phia Tay va Tay Nam thanh pho Ha
Noi, ngoéi Viéc tinh toan canh bao 1l trong
song, dé tai can phai xay dung cong nghé canh
bao cho khu vuc dan cu trling thap ca phia trong
va ngoai cac dé bao vé.

Dé giai quyét bai toan nay, Dé tai sir dung két
hop cong nghé canh bao ngap lut bang hai
phuong an nhu sau:

- Két hop mo hinh thay Iyc 1 chiéu va mé hinh
0 chura.

- Két hop mo hinh thay Iyc 1 chiéu va md hinh
thuy luc hai chiéu.
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Hinh 3: M6 hinh mua rao - dong chay HEC-HMS

Hinh 5: M6 phong viing ngap dudi dang 6 chira

Sau khi xay dung cac mo hinh phuc vu dy bao
gém md hinh du bao thiy van, m6 hinh du béo
thiry luc nhu trén, dé tai tién hanh xay dung cac
mo dun két ndi van hanh ty dong hé théng du
bao giao dién ciia cong cu tich hgp gom cac
thanh phan nhu sau:

- Giao dién Gmap mang luédi tram, luu vuc va
mang ludi song cia HMS va RAS

- Giao dién so d6 luu vuc va mang ludi song
cua HMS va RAS

- Giao dién canh bao lii

- Giao dién dit liéu dau vao HEC-FEWS

- Giao dién ban d6 RASmap cua HEC-FEWS

- Giao dién bao céo két qua tinh toan ciia HEC-
FEWS

- Giao dién xuat thong tin ra coi bao dong hoic
theo SMS cua HEC-FEWS
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Hinh 4: So' d6 hé thong séng mé phéng
trong HEC-RAS

Hinh 7: Giao dién chinh cua phan mém

3.2. Van hanh thir nghiém cong cu

Nhom nghién ciru di tién hanh thir nghiém bo
cong cu trén du bdo 1t cho khu vuc phia Tay —
Tay Nam Ha Noi cho mua il ndm 2022 va 2023,
trong sudt qua trinh van hanh thtr nghiém, khu
vuc nghién ctru da xdy ra mot sb tran mua, két
qua danh gian dugc nhu sau.

3.2.1. Panh gia van hanh mua lii nam 2022

Trong nam 2022, dot mua 16n thang 9/2022
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d4 khién nhiéu khu vuc ngoai thanh Ha Noi bi
ngdp nudce. Qua trinh du bao thir nghiém cho
tran 1t thang 9 nam 2022 dugc miéu ta trong
cac hinh dudi day cho tram Kim Quan va
Vinh Phuc.
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- = Mirc arde dir bdo (m)

Hinh 8: Biéu do so sanh dwong qud trinh

muc nuwoc du bdo va thuc do trdn li thang

9/2022 tai tram Kim Quan trén song Tich
voi thoi gian dw bdao 24h

Hinh 9: Biéu do so sanh dwong qud trinh

muyc nuwoc du bdo va thuc do trdn li thang

9/2022 tai tram Vinh Phuc trén song Tich
voi thoi gian du bdao 24h

Theo QCVN 18:2019/BTNMT, sai sb cho
phép cua thoi gian du bdo dinh I, canh bao
lii duge xac dinh bang 25% thoi han du bao.
Do d6, thoi gian dy bao dinh 1l cho du bao
24h 13 6h.

Danh gia dy bao dinh 1ii thang 9/2022 duoc thé
hién trong bang sau:

Bang 2: Panh gia du bao dinh li tran li thang 9/2022

X Hmax Hmax b anh
Séng Tram ) AH (m) | At(m) | NASH »
thwc do (m) dw bdo (m) gia

Tich Kim Quan 7.83 7.86 0.03 -5 0.93 P ung

Tich Vinh Phuc 7.71 7.68 -0.03 -6 094 | bung

Qua két qua dy bao thir nghiém cho mua lii ndm
2022 va tran 1 16n thang 9/2022 cho thay viéc
st dung bo thong s6 cia mé hinh dy bo ¢6 mirc
dam bao phuong an trén 70%; trén song Tich
tai Kim Quan va Vinh Phuc véi thot gian du
kién 24 gio & muc chép nhan duogc. Du bao
nhanh 1ii 1én & ca hai vi tri voi timg 1an du bao
cho két qua tuong dbi tt, pht hop véi thuc do,
tuy nhién ddi v6i nhanh 1 xudng co sy sai khac

16n gitra du bao va thuc do trong cac 14n dy béo.
3.2.2. Pdnh gid két qua thir nghiém bg céng cu
canh bao cho mua lii nam 2023

Qua trinh dy béo thir nghiém cho mot sé tran 1
mua 1 2023 dugc miéu ta trong cac hinh dudi
day cho tram Kim Quan va Vinh Phuc:

a. Trdn lii thang 6 (21/06/2023 — 30/06/2023)
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Muyc modc im)

[ kHoAnoc CONIERETN

Muc mrac (m)

Muoc inde du bédsor Gy Siyre ssndre thge do ()

Mure miree thure do (m)

Hinh 10: Két qud dir bdo thir nghiém trgn li - Hinh 11: Két qud di bao thir nghiém trén L

thang 6 tram Kim Quan

thang 6 tram Vinh Phuc

Béang 2: Danh gia du bao dinh li tran li thang 6/2023

A Hmax Hmax , .
Song Tram thye do (m) dur bao (m) AH (m) | At(h) NASH | Danh gia
Tich Kim Quan 5.52 5.48 -0.04 -4 0.87 bat
Tich Vinh Phuc 511 5.08 -0.03 -3 0.88 bat

C6 thé thiy rang, két qua du bao nim 2023 ¢
d6 twong dbi tot, hé s6 NSE trén 80%. Khi c6 li
khu vuc nghién ctru, dinh 14 lam myc nudc
dang cao nhung mo hinh van du béo thoi gian
xudt hién dinh 1 trong sai s6 cho phép

4. KET LUAN

Cong nghé canh bao tryc tuyén nguy co 1i,
lut cho khu vyc Tay va Tdy Nam thanh phd
Ha Noi 1a su két ndi cua cac tram quan trac
mua, mo6 hinh thuy van (HEC_HMS), mo
hinh thay lyc HECRAS for .NET va GIS.
Thong tin canh béo 11, lut s€ dugc gui tdi céac
co quan chirc nang c6 thim quyén dé ra quyét
dinh @ng pho kip thoi. Cac két qua tinh toan,
du bao tir cong nghé nay ciing dugc hién thi
truc quan thong qua giao dién phim mém

TAI LIEU THAM KHAO

than thién véi nguoi dung trén nén Windows.
Hé thong tu dong, bao gdm cac cong doan:

- Ty d6ng thu nhan dir liéu mua tir cac ngudn sb
liéu mua dy bdo, mua quan tric truc tuyén. Tu
d6 phan tich xir 1y, tinh toan dé lam dau vao cho
mo hinh thuy van.

- Tu dong lap lai qua trinh tinh todn, m6 phong
dong chay 1ii tir mua, dién toan thuy luc Iii trong
song, lii tran bo va hién thi két qua trén man
hinh may chu.

- B cong cu canh bao truc tuyén s€ dua ra
thong tin canh bao nguy co i, lut khu vuc Tay
va Tay Nam thanh phé Ha Noi dén co quan co
tham quyén dé tmg pho va canh bao dén nguoi
dan trong khu vyc bi anh huong.
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