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Flooding is one of the common natural hazards in coastal areas of
Vietnam, attributed to the influence of climate change. Establishing a
robust infrastructure and tools to support flood warning systems is
crucial and necessary to enhance the effectiveness of early warnings. An
integrated warning mechanism comprises physical components (such
as sensors and computers), software applications for data processing
and analysis, databases, and stakeholders including governmental
agencies and local communities. Among these, community participation
is a crucial aspect, aiding in the collection and dissemination of vital
information for warning systems during natural disasters. Despite
numerous studies focusing on developing support and warning systems
for natural disasters in Vietnam, community involvement has not been
sufficiently emphasized in the outcomes of these studies. This article
presents the results of developing computer programs and mobile
applications for flood warning services in coastal areas. Specifically, a
flood risk warning map is generated using a 1D-CNN deep learning
model experimented in Quang Nam province. The experimental mobile
application allows community participation by enabling them to
provide real-time information on the flood situation, facilitating the
system's analysis, processing, updating, and integration of data into the
established database to issue flood risk warnings for the research area.
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Ngdp lut la mét trong nhiing tai bién thién nhién phd bién tai cdc khu vuc
ven bién ctia Viét Nam, do dnh hu'ong ctia bién d6i khi hau. Viéc xdy du'ng
mot hé thong co'sé ha tdng va cong cu hé tror cdc hé thong cdnh bdo ngap
Iut manh mé la diém trong yéu va cin thiét dé ting cwong hiéu qud cua
cdc canh bdo sém. Mot co ché cdanh bdo tich hop bao gém cdc thanh phdn
vdt ly (nhw cdm bién va mdy tinh), ttng dung phdn mém dé xit Iy va phdn
tich dir liéu, co s& dir liéu va cdc bén lién quan bao goém cdc co quan chinh
phti va cdng dong dia phwong. Trong s6 nay, sw tham gia cua cfng dong
la mét khia canh quan trong, gitip thu thap va phd bién thdng tin quan
trong cho cdc hé thong canh bdo trong cdc thdm hoa tw nhién. Mdc du da
c6 nhiéu nghién cibu tdp trung vao viéc phdt trién cdc hé théng hé tro va
cdanh bdo cho tham hoa tw nhién tai Viét Nam, nhlrng sw tham gia cta
cong dong vdn chwa dwoc chuy nhiéu trong két qua ctia nhu'ng nghién
cteu do. Bai viét nay trinh bay cdc két qud cua viéc phdt trién cdc chu'o'ng
trinh mdy tinh va ting dung di dong danh cho dich vu cdnh bdo ngap lut
tai cdc khu viee ven bién. Cu thé, mét ban do canh bdo nguy co ngdp lut
dwoc tao ra bdng cdch sir dung mé hinh hoc sdu 1D-CNN dugc thir
nghlem tai tinh Qudang Nam. Ung dung di dong thir nghiém cho phep cong
dong tham gia bang cdch cho ho cung cap thong tin tho'zglan thwc vé tinh
hinh ngdp lut, tir dé hé théng phan tich, xi Iy, cdp nhdt va tich hop di liéu
vao co s¢ die ligu da xdy dwng dé dwa ra cdc canh bdo nguy co lut 16i cho
khu vwrc nghién ctru.
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1.M¢ dau

Ngap lut 1a mot trong cac dang thién tai da va
dang xay ra vdi cweong d6 ngay cang gia tang, dac
biét 1a trong bdi canh bién ddi khi hdu nhw hién
nay. M6t khi thién tai xay ra sé dé lai nhitng hiu
qua ning né vé kinh t€, an sinh x4 héi cling nhw cac
van dé vé moi truedng, Cong tac nghién ctru phong
tranh va giam nhe thién tai trong nhitrng nam qua
da va dang dwoc quan tAm nhiéu, dic biét 1a cac
nghién ctru xy dung hé théng canh bio thién tai
ndi chung va canh bao ngap lut néi riéng. Trong
nhitng ndm qua, trén thé gi¢i da c6 nhiéu nghién
ctru vé xay duwng hé théng canh bio thién tai da va
dang duwoc nghién ctru trién khai tai nhiéu noi trén
thé gi¢i (Changjun va nnk., 2018). Cac hé thong
canh bao thién tai chi yéu dwoc phat trién theo
hai hwéng chinh: (1) hé théng phén tich va canh
b4o dwa trén nén tdng WebGIS (Tran, 2011; Bui va
nnk, 2011; Nguyén va nnk, 2013; L&, 2018;
Nguyén & Pinh, 2021; Tran vannk., 2022; Poan va
nnk.,, 2022); (2) Hé théng canh bdo tich hgp trén
thiét bi di dong théng minh (Jayashree va nnk.
2017; Salami va nnk., 2018; Syahaneim va nnk,
2018; Mohd Faizal Omar va nnk, 2020). Qua trinh
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x4y dung hé théng canh bio cac nghién ctiru chu
yéu tip trung vao cac khia canh str dung cong nghé
hién dai nhu: Tri tué nhan tao (AI) (Nguyén, 2023;
Nguyén va nnk, 2023), hoc may (Machine
Learning - ML) (Salami va nnk., 2018; Nguyen va
nnk., 2023), Internet van vat - IoT (Jayashree va
nnk, 2017; Iswanto va nnk., 2021), Hé thong tin
dia ly (GIS), WebGIS, cling nhw cAc m6 hinh phan
tich khong gian (Nguyén va nnk., 2023; Duminda
vannk, 2019, 2020),...

O mot hwéng tiép can khac P6 Trong Tudn
(D6 & Nguyén, 2012) di xay dung hé théng giup
c6 thé theo doi dwoec tai bién thién tai thong qua
hinh anh. Hinh anh thién tai tir thwc dia ma cac
may quay ghi nhin dworc sé dugc truyén vé trung
tdim quan ly va cong doéng thong qua mang
internet. Cac tac gia (Vi va nnk, 2021) da xay
dwng giadi phap truyén thanh khéng day. Pay la
gidi phap hiéu qua bai khi thién tai xay ra, cac hé
thong truyén thanh c6 diy va lién quan dén luéi
dién c6 kha nang rat1én bi pha hiy va khong hoat
doéng dwoc. Tac gid Tran Van Trung va cdng sw
(Tran vannk., 2020) cling da nghién ctru trng dung
mang khéng diy LoRa dé xay dung hé thong giam
sat va canh bao 11 lut thoi gian thuec.

QUANG NAM

Hinh 1. Vi tri ctia khu vyrc thuc nghiém.
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Thuc té cho thiy, cic cong cu hd tre canh bao
thién tai, It lut tai Viét Nam hién nay mé&i chi tudn
tdy cung cip thong tin téi co quan quan ly va cong
dong thong qua WebGIS ma chwa c6 cong cu trén
trng dung di déng cling nhw chwa c6 tinh nang dé
cong dong twong tac véi hé thong. Bai bao trinh
bay két qua xdy dung chwong trinh mdy tinh
(WebGIS va &ng dung trén dién thoai di dong)
canh bao nguy co ngép lut cho cac ving ven bién
thwc nghiém tai Quang Nam.

2.Dik liéu va phwong phap nghién ciru
2.1. Khu vwc va dir liéu nghién ciru

Khu vire nghién ctru trong bai bao nay la tinh
Quang Nam (Hinh 1). Quang Nam la mot tinh
thudng xuyén chiu anh hwdng cia ngap lut véi tin
suit cac tran lut 16n khoang 2 nam mot lan
(Nguyén, 2023).

Dit liéu dau vao dé thanh 14p ban d6 canh bao
nguy co ngap lut trong nghién clru nay bao gom:
(1) M6 hinh s6 d6 cao dugc cung cip badi JAXA; (2)
Anh vé tinh Sentinel-1, Landsat 8/9; (3) Ban db
dia chitty1é 1:200.000 céng bd bai Bd Tai nguyén
va Moi treong; (4) Ban do thé nhudng ty 1é
1:100.000 dwoc cong bé bdi B6 Nong nghiép va
phat trién n6ng thén; (5) Thong tin vé che phu dat
dwoc cung cap boi JAXA; (6) Dit liéu lwong mwa
voi d6 phan gidi 0,50 x 0,50 cung cip bdi NASA;
(7) Thong tin vé thiy vin dwoc 1y tir OpenStreet
Map.

Cac thong tin chi tiét vé dir liéu dwoc str dung
trong nghién ciru dwgc mo ta bdi cac tac gia
(Nguyén, 2023).

\ L]
(1 ¥

Geo|server

PostgreSQL

(

Co s dit ligu

Web server APT

2.2. Phwong phdp nghién ciru

Chuong trinh may tinh thudc hé théng canh
bao nguy co ngap lut trong trrdng hop nay dwoc
xay dung theo nhw quy trinh trong Hinh 2.

2.2.1. Phwong phdp xdy dung co sé die liéu dédu vao

Tr cac loai dit liéu dau vao, bién tip dé xay
dung cac 16p thong tin trung gian nhw sau:

Thong tin vé ngép lut trong qua khir thanh 1ap
duoc bang viéc stt dung phan mém SNAP dé phan
tich anh vé tinh Sentinel-1. K&t qua cda qua trinh
nay sé thu dworc cac khu viee bi ngap trong qua khir
& dang raster. Sau do, cac khu vuc ngap trong qua
khir sé dwoc s6 hda dé c6 dwoc thong tin & dang
véc to.

T DEM, bién tap dwoc cac 16p thong tin
trung gian bao gobm d6 doc, dd cao, hwéng déc,
bién doi dia hinh, chi s6 d6 4m dia hinh s&r dung
phan mém ArcGIS pro.

Mat d6 song (km/kmz2) dwoc xay dung dua
vao thong tin 1&p thiy van 14y tir OpenStreet Map.

NDVI, NDWI dwoc xay dwng tir anh vé tinh
Landsat 8/9.

Théng tin vé dia chat dwoc bién tip lai theo
hwédng ghép cacloai da c6 dién tich phan bo khong
gian nho valép da c6 d6 cirng gin twong tw. Thong
tin vé thé nhudng ciling dwoc bién tip twong tw
nhuw khi bién tip théng tin vé dia chit.

Twr dit liéu lwvong mwa thu nhan dwoc trong
giai doan tir ndm 2017 dén nam 2020, lwa chon
khodang thoi gian xay ra ngap lut dé xac dinh dwoc
lwgng mwra 16m nhit tai cac diém mét ludi trong ca
giai doan khdo sat. Sau do, xay dung dwoc 16p
thong tin vé lwgong mua.
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Hinh 2. Thiét ké tong thé chu'o'ng trinh mdy tinh cdanh bdo Iii lut.
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Tl 16p thong tin che pht dat dau vao, bién tip
lai thanh lép théng tin che phtt méi bao gom: dat
nudi trong thily san, dat can cdi, dit trong trot, dat
ring, dit ruong, dit dong co, dat &, ciy bui va
nwéc mat.

2.2.2. Phwong phdp xdy dwng bdn do canh bdo nguy
co ngdp lut

Cac 16p thong tin trung gian nhw da dé cap
trong phan trén mai chi 1a cac théng tin & dang
raster, véc to' va c6 don vi khac nhau. D€ c6 thé st
dung md hinh hoc may, tri tué nhan tao xay dung
béan d6 canh bao nguy co ngép lut cin phai chuyén
déi cac16p théng tin vé dang s6 va cung don vi. Dir
liéu dau vao & dang s6 dwoc bién tip theo dinh
dang dit liéu clia phdn mém Weka. Trong dd, bo
dir liéu c6 s6 hang twong dwong véi sé diém ngap
lut trong qua khir dwoc chia thanh dir liéu huin
luyén va dir liéu kiém tra. Chi tiét cia phwong
phap xay dung cac 16p dir liéu tham khao (Nguyén
vannk, 2023).

Trén co sé& b dir liéu da co, sit dung mo hinh
hoc sdu 1D-CNN dé xay dung ban d6 nguy co ngap
lut (Nguyén, 2023)

2.2.3. Phwong phdp xdy dung WebGIS va trng dung
trén dién thoai di dong

Cong cu Geoserver, Web server AP],
PostgreSQL dwoc st dung dé xay dung WebGIS.

Giai phap st dung Geoserver c6 wu diém doé la
trong qua trinh str dung khong phai tra phi. Quy
trinh xay dung WebGIS dwoc m6 ta nhw Hinh 3.

U'ng dung dién thoai di dong dwoc xay dung
stt dung ngdn ngit flutter dwoc dat tén la Flood
Tracking. 'ng dung ndy cho phép ngudi st dung
theo doi thong tin trén WebGIS va cap nhat thong
tin vao hé théng.

3. Két qua va thao luidn

3.1. Két qud xdy dwng ban dé nguy co’ ngdp lut
v&i sw hé tror ctia mé hinh hoc sdu

Tl cac 16p théng tin dau vao, trén co s& st
dung m6 hinh hoc sau 1D-CNN (Nguyén, 2023), da
xay dung dwoc ban d6 nguy co ngip lut tai tinh
Quang Nam nhw Hinh 4.

Hiéu qua ciia md hinh da dwgc danh gia thong
qua cic yéu to dac trueng nhu hé s6 Kapa, dd chinh
xac, hiéu suit ciia mo hinh véi chi s6 AUC... Bén
canh d6, két qua xac dinh béi mé hinh 1D-CNN con
dwoc so sanh véi 3 mé hinh déi ching 1a Deep
Neural Network, Support Vector Machine va
Logistic Regression. Két qua thdng ké cho thiy kha
nang vuot troi cia mo hinh 1D-CNN so véi cac md
hinh con lai (Nguyen, 2023).

Két qua thong ké cho thay 165,7 km? (chiém
1,58% dién tich) c6 mirc nguy co ngap lut cao;
44,1 km? (chiém 0,42% dién tich) c6 mirc nguy co
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Hinh 3. Quy trinh xdy dung Web(GIS.

Hinh 4. Bdn do6 nguy co ngdp lut tai tinh Qudng Nam
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ngip lut thap va 10292,5 km? (&ng v&i 98% dién
tich) khéng c6 nguy co ngap lut. Két qua tinh toan
nguy co ngap lut trong nghién cru nay twong
dong voi két qua da dwoc cong bo trwde dé
(Nguyén, 2023).

3.2. Két quad xdy dung hé théng WebGIS

Két qua cudi cung nhém nghién ctru da thiét
ké va xay dung dwoc hé théng WebGIS dwoc cai
dit trén may chu o dé chay thir va kiém tra 16i hé
thong ciing nhw cac 16i cla ting chitrc ning. Hé
théng WebGIS dwoc thiét ké bao gbm 4 thanh
phéan chinh: (1) 16p thong tin vé cac 16p dir liéu
thanh phén, théng tin vé nguy co ngap lut; (2) 16p
ranh gi¢i hanh chinh cac cdp; (3) thong ké théng
tin ngip lut do cong dong cung cip va (4) man
hinh d6 hoa dé hién thi cac loai thong tin. Bén canh
dé6, con c6 mot s6 cong cu nhw vé doi twong, bién
tip cac doi twong da vé, xuit cac doi twong da vé
(Hinh 5).

Hé thong WebGIS da dwoc xay dung cé chirc
ndng quan ly thong nhat cac lép dit liéu dau ban
d6 vao, hién thi ban d6 canh bao nguy co ngép lut
da dwoc xay dung dwa trén mo hinh tri tué nhan
tao. Cac thong tin vé sw thay doi ctia cac diém ngap
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lut dwoc cung cap bdi cong dong cling dwoc lwu
trit va hién thi theo thoi gian thwc dé€ cung cip
nguwoc lai cho cong ddng ndm dwgc va cé ké hoach
phong tranh.

3.3. Két quad xdy dwng irng dung trén dién thoai
di déong

Bén canh giao dién WebGIS, nhém nghién ctru
cling da tién hanh xiy dwng &ng dung “Flood
Tracking” trén hé diéu hanh Android (Hinh 6).

U'ng dung bao gdm cac cong cu “Ban dd” cho
phép theo doi cac lop thong tin trén WebGIS; cdng
cu “Piém ngap lut” dé céng dong twong tac vdi hé
thong. Khi ngwdi str dung cip nhit thong tin, sé c6
giao dién twong tac nhu trong Hinh 7.

Cong cu nay cho phép nguwoi st dung chup
anh hién trang tai thuc dia, cung cap vi tri, ho tén,
email/s6 dién thoai cling nhw mé ta thong tin vé
hién trang tai thuwc dia. Cac thong tin ma cong dong
cung cdp sé dwoc hé thong lwu trir tai dia chi luvu
trit da dwoc quy dinh. Trén co s& do, co quan quan
ly Nha nwéc xem xét st dung hodc tham khao dé
x4y dung ké hoach thu thip bé sung dir liéu bién
déng vé nguy co ngap lut. V&i théng tin cia cong
d6ng cung cip cé thé gép phan tiét kiém chi phi va
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JTp- Hué ““"A
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Hinh 5. Giao dién WebGlIS dd dwoc xdy dung.
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Hinh 7. Cong cu cdp nhdt thdng tin déi véi nguoi

s dung.

thoi gian khao sat thuce dia d€ cip nhatdirliéu. Bén
canh dd, thong tin cip nhat tir cdng dong cling gop
phan cung cip thdéng tin vé hién trang ngip lut
theo thoi gian thue.

Muc tiéu dat ra khi xay dwng tng dung Flood
Tracking 1a dé tra ctru thong tin tir hé thong
WebGIS dong thoi thu thip thong tin ngap lut tir
cong dong (noi ma nguwoi dan st dung cac thiét bi
di dong théng minh rat da dang) do vy &ng dung
da dwoc xay dung khéng doi hoi cao vé ciu hinh
cta phin cling do vay bit c thiét bi dién thoai
théng minh nao ciing c6 thé cai dat va st dung.

4.Két luian

Két qua ctia nghién ctru nay da xay dung dwoc
chwong trinh may tinh thudc hé théng canh bao
ngép lut cho cac vuing ven bién vi hai cong cu la
WebGIS va tng dung trén dién thoai di dong
“Flood Tracking”. WebGIS lwu trir va cung cip
thong tin canh béo t&i cong dong con rng dung
Flood Tracking la cong cu dé céng dong c6 thé
nam bat thong tin canh bdo ngip lut. Hon nita,
Flood Tracking con cho phép ngudi st dung
twong tac véi hé thong thong qua viéc cung cip
thong tin vé hién trang tai thuc dia kém theo mo
ta chi tiét. Pay la mot di€ém méi trong xay dung
trng dung phuc vu canh bao thién tai tai Viét Nam.

Ngoai ra, nghién ctru da dé xuat Iywa chon mé
hinh 1D-CNN dé xiy dung ban d6 canh bao nguy
co ngap lut. Két qua thue nghiém xay dwng ban do
canh bao nguy co ngap lut tai tinh Quang Nam cho
thay tinh wu viét cia mo hinh 1D-CNN trong xay
dung ban d6 canh bao nguy co ngép lut.

Tuy nhién, két qua nghién ctru van con diém
han ché dé6 1a chwa str dung dir liéu dwoc cip nhit
bdi cong dong dé cap nhit két qua canh bio. Day
la hwdng nghién ciru cin phai dwoc tiép tuc thuc
hién trong thoi gian téi.

DE két qua ctia nghién ctiru nay cé thé dwoc st
dung mot cach phé bién rit cdn nhin dwoc sw
chip thuln cla co quan quan ly Nha nwéc gop
phan cung cip mot kénh thong tin phuc vu phéng
tranh, gidm thiéu nguy co rui ro do ngap lut gy ra.

Pong gop cua tac gia
Nguyén Gia Trong- 1én y twdng thiét ké, viét
phan phwong phap va hoan thién ban thao; Bui

Ngoc Quy - Xt Iy dit liéu thanh phan va hoan thién
ban thdo; Pham Ngoc Quang, Nguyén Thanh
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Phwong - Panh gia cac két qua thuc nghiém va

bién tap ban thdo; Nguyén Vin Cwong, Nguyén

Thanh Phwong - xt ly dit liéu thanh phan, kiém

soat16i ciia chwong trinh; Vii Son Tung - Thu thap

va xt ly dit liéu, bién tip va ra soat ban thao.
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