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As a country with a coastline stretching from North to South, in recent
years natural disasters, especially floods and inundation, have severely
affected people and properties in Vietnam. In order to prevent and control
natural disasters and adapt to climate change, there have been many
researches to establish the flood-related map in the country. Among the
methods of creating flood maps, the application of Al (Artificial
Intelligence) combined with GIS (Geography Information System) has
outstanding advantages due to its ability to handle a mixture of many
types of input data in a geographical space unification. This method is also
used widely in the world in general and Vietnam in particular. When
applying the aforementioned method, building the input database of
machine learning and artificial intelligence models is an essential issue.
Based on the Sentinel-1, Landsat 8/9 images, digital elevation model
(DEM), and soil maps, the authors have built the input database for
modeling by using Al models. This paper introduces the method of
building the input database for making flood maps using machine
learning, and artificial intelligence combined with GIS. The computation
process is divided into two steps: (1) Editing the component data layers
from input data and (2) Standardization of data to transfer the
component data layers into the same unit with the standard data format
of Weka software. The research’s results are 11 data layers including the
flood map in the past, elevation, slope, slope direction, curvature, terrain
energy, geology, land use, soil, NDVI, NDWI for Quang Nam province.
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Phwong phap xay dung co s& dit liéu phuc vu thanh lap ban
d6 ngap lut cho cac vung ven bién st dung két hop tri tué
nhan tao va cong nghé GIS
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THONG TIN BAI BAO TOM TAT

Qud trinh: Lamé N e gy N RS P ” ~
a moét ia c6 dwong bor bién trdi dai tir Ba ng Nam, trong nhirn

Nhan bai 20/3/2023 Ot quéc gia cé dwong bo tr Bac xudng , trong nhitng

\ ndm gdn ddy, thién tai, ddc biét la I lut, ngdp lut da gdy dnh hwéng ndng né
Stra xong 23/7/2023 vé nguwoi va tai sdn tai Viét Nam. D€ phuc vu cho cong tdc phong, chéng thién
Chap nhan dang 17/8/2023  qj, thich ting véi bién d6i khi hdu, dd cé nhidu céng trinh nghién ctiu thanh
Tir khéa: Iép,cdc l‘oai bAén 61:6 lieln quan dén ngdp lut 6: nl{é'c ta. Trong S(A')’ cdf phu’ong
phdp thanh Idp ban dé ngdp lut, phwong phdp tng dung tri tué nhdn tao két

o iy hop véi cong nghé GIS c6 wu diém néi tri do c6 khd nang xik Iy hén hop

S ’ nhiéu loai di¥ liéu ddau vao trong mgt khéng gian dia ly théng nhdt. Ddy la
Nedplut, phwong phdp dang dwoc sir dung mot cdch phd bién trén thé gidi va tai Viét
Nhay cam Iii lut, Nam. Khi trng dung phwong phdp néu trén, mét vdn dé hét strc quan trong
Tri tu¢ nhan tao, la phdi xdy duwng dwoc co sé dir liéu ddu vao cta cdc mé hinh hoc mdy, tri
Weka. tué nhdn tgo. Bai bdo gidi thiéu phwong phdp xdy dwng co s& dir liéu la div

liéu ddu vao khi thanh Idp bdn do ngdp lut str dung hoc mdy, tri tué nhdn tao
két hop véi cong nghé GIS. Trén co sé dir liéu dnh vé tinh Sentinel-1, dnh vé
tinh Landsat 8/9, mé hinh sé dé cao (DEM), bdn do thé nhwéng, cdc tdc gid
da xdy dung duoc bo co sé div liéu diu vao dé€ mé hinh héa bdng cdc mé hinh
tri tué nhan tao. Quy trinh tinh todn dworc chia lam 2 bwéc: (1) bién tdp cdc
Iép diF liéu thanh phan tir di liéu ddu vao; (2) chudn héa dé dwa cdc lop div
liéu thanh phdn da xdy dwng vé ciing mét don vi véi dinh dang dir liéu theo
chudn ctia phdn mém Weka. Két qud nghién ctru da xdy dung dwoc 11 I6p
dir liéu bao gom bdn do lii trong qud khit, do cao, do doc, hwong doc, do cong,
ndng lwong dia hinh, dia chdt, st dung ddt, thd nhwdng, NDVI, NDWI cho
tinh Qudng Nam.

© 2023 Trwdng Pai hoc Mo - Dia chit. TAt ca cac quyén dwoc bao dam.
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1. M¢& dau

Sw tang 1én cda nhiét d6 toan ciu dd lam tram
trong thém anh hwdng cia cic tai bién thién tai
nhu bio, ap thap nhiét d&i, ngap lut,... La mot quoc
gia trai dai theo dwdng b bién, trong nhirng nam
qua Viét Nam da chiu anh hwdng nang né do i lut
gay ra. Do d6, thanh 14p cic ban d6 canh bao, dw
bao, nhay cam véi 10 lut 1a viéc 1am hét sirc cin
thiét phuc vu ra quyét dinh nham lam gidm thiéu
thiét hai do anh hwdng cta thién tai cling nhw cong
tac tim kiém cttu hd ctru nan.

Theo thong ké, hién nay c6 khoang 40% dan
s0 thé gidi sinh séng trong ving 100 km tinh tir bor
bién do d6 cac nghién ctru vé mé hinh ngép lut da
dién ra tir 1au v6i nhiéu cht dé khac nhau. Cac mo
hinh nghién cru ngip lut trén thé gidi cé thé chia
ralam cac nhém co ban nhw: cac m6 hinh ngdp lut
ven bién, cAic mo hinh xam 14n nuwéc bién dam lay,
cac mo hinh mo phéng khong gian canh quan sinh
thai, cic m6 hinh danh gia tén thuwong tac dong,
nhém st dung phan mém mo hinh héa hé thong
(phdn mém SimCLIM), cdc mé hinh thiy van va
thiy lwc va nhom phéan tich quyét dinh da tiéu chi
(McLeod va nnk., 2010). Trong nhitng nam gan
day, hoc may va tri tué nhan tao dwoc ng dung
rong rii trong nghién cru vé tai bién thién tai néi
chung va ngép lut ven bién ndi riéng. U'u diém cia
viéc tich hgp hoc may, tri tué nhan tao véi cong
nghé GIS cho phép xtr Iy hon hop nhiéu loai dit liéu
dau vao khac nhau dé thanh lap ban do6 ngip lut
do do gitp nang cao do chinh xac va do tin cdy cia
ban d6 dwoc thanh lap.

Thanh 14p ban d6 ngip lut trén co s& rng
dung hoc mdy, tri tué nhan tao két hop cong nghé
GIS str dung nhiéu loai di¥ liéu dau vao khac nhau
can thiét phai c6 mét phwong phap xay dung co
s& dir liéu dau vao mot cich thdng nhit.

Khi nghién cru danh gia mic d6 nhay cam
véi 1 lut tai Bangladesh, Rahman va nnk. (2019)
da st dung két hop hoc may, phan tich quyét dinh
da tiéu chi va GIS. Dit liéu thyc nghiém ma cac tac
gid st dung la lwong mwa, mé hinh sé do cao
(DEM), ban d6 st dung dat, ban doé dia chat, ban
d6 thé nhwdng, khu vure thodt nwérc,... Tl cac di
liéu dau vao néu trén, str dung coéng cu GIS da
thanh lap dworc cic 16p dir liéu diu vao cia mod
hinh tri tué nhan tao bao gobm lwong mwa, do cao,
dd déc, ban do st dung dat, ban do dia chat, ban
d6 dwong dat, viung thoat nwéc, dd sdu ngip nuwéc

va thoi gian ngap nuéc. Costache va nnk. (2020a)
da xay dung cac 16p co s& dir liéu bao gom: vi tri
14 trong qua khi, d6 doc, chi s6 nang lwong dia
hinh (TPI), st dung dAt, d6 cong, chi s6 d6 4m dia
hinh (TWI), hwéng déc (aspect), chi s6 hoi ty,
nhom dat thiy van, khoang cach téi séng, do cao
va thach hoc.

Khi thanh 1ap ban do vé tinh dé bi tén thwong
do 11 lut v&i khu vuc thuc nghiém tai An Do,
Akshayasimha va Chandra (2023) da s dung 16p
mat do thoat nwéc va mat do dan sé cung véi cac
16p dir liéu khac.

Dodangeh va nnk. (2020) da st dung 16p co
s& dir liéu chi s6 thuc vat khac biét (NDVI), thach
hoc cling véi cac 16p co s& dir liéu khac d€ 14y mau
lai phuc vu dw doan tinh nhay cam cda li lut.
Trong cac cong bo cia Costache va nnk. (2020b),
Diaconu va nnk. (2021), cac 16p co s& dir liéu vé
co ban twong tw nhw cic cong bo da dworc liét ké
trwéce do.

Tai Viét Nam, c6 28 tinh, thanh phé truc
thudc trung wong giap bién va c6 téi hon 50% dan
s6 sinh sdng ven b& bién. Vi viy, nghién ciru vé
ngap lut cho cac ving ven bién la mét chi dé dwoc
quan tam nghién ctru.

Pham va nnk. (2021) da danh gia rui ro lii lut
bang mo hinh tri tué nhan tao lai tich hop véiphan
tich quyét dinh da tiéu chi tai tinh Quang Nam. Cac
16p dir liéu dau vao ctia mé hinh tri tué nhan tao
ma cac tac gid st dung & day bao gom: do doc, do
cong, do cong du kién, bién d6 cong, tich tu dong
chdy, d6 cao, chi s6 d6 4m dia hinh, chi s6 van
chuyén tram tich (STI), chi s6 ning lwgng dong
chay (SPI), mat do song va khoang cach t&i song.
Trong cac nghién ctu cia minh, Luu va nnk.
(2017), Luu va Von Meding (2018) da dwa vao mo
hinh s6 dd cao, ban d6 st dung dat, mat do dan s6
két hop diéu tra thuc dia dé danh gia 1a lut, nguy
co lii lut cho tinh Quang Nam. Chau va nnk. (2015)
da str dung ban db6 li lich str dé€ danh gia tac dong
cua ld lut doi véi kinh té€ ndong nghiép cho tinh
Quang Nam.

Khi trng dung mang no ron nhan tao da lép
trong thanh 13p phan vung li quét cho tinh Yén
Bai, Nghia va Cwong (2020) da xay dung co sé dir
liéu dau vao twong tw nhw cac nghién ciu khac
trén thé gi¢i va tai Viét Nam.

Mic du da c6 cac cong bo vé két qua thanh lap
ban d6 ngap lut, bAn d6 nhay cam v&i li lut trén cor
s¢ g dung tri tué nhan tao, may hoc két hop
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cong nghé GIS tai Viét Nam. Cac nghién ctru chwa
trinh bay ré vé phwong phap xay dwng co sé dir
liéu dau vao phuc vu huin luyén, kiém tra cac mo
hinh tri tué nhan tao dwoc st dung. Bai bao nay
gidi thiéu vé phwong phap xay dung co s& dir liéu
d4u vao phuc vu huin luyén, ki€ém tra mé hinh tri
tué nhin tao trong thanh 14p ban d6 ngip lut ven
bién.

2. Dir liéu va phwong phap nghién ciru

2.1. Gii thiéu vé khu vurc va div liéu thuwc nghiém

Khu vuc thyc nghiém ctia nghién ctru nay la
tinh Quang Nam, noi c6 hai lwu vic song thwong
xuyeén xay ra hién twong 11 lut hang nam la song
Vu Gia va song Thu Bén (Hinh 1).

107°20'E 107°30'E

107°40'E 107°50'E

15°20'N 15°30'N 15°40'N 15°50'N 16°0N

15°10N

12 Quén dao
Hoang Sa
(Pa Nang)

15°0N

Quén dao
Trudng Sa
(Khanh Hoa)
Thanh Phé
Hé Chi Minh

2594.1

14°50'N

107°20'E 107°30'E 107°40'E 107°50'E

108°0'E

D6 cao dia hinh'(m)

o

108°0'E 108°10'E

Cacdir liéu dau vao str dung trong nghién ctru
nay bao gom:

- M6 hinh s6 d6 cao: trong nghién cru mé
hinh s6 d6 cao c6 dd phan gidi 30 x 30 m dwoc
cung cip bdi Co quan tham hiém hang khong vii
tru Nhat Ban (JAXA).

- Lwong mwa: Bén canh cac yéu té khac,
lwong mwa la yéu to quyét dinh c6 xay ra li lut hay
khéng. Khi nghién ctru vé 1i lut, cin xac dinh dworc
lwong mua 16n nhit trong thoi diém xay ra li lut.
Dit liéu vé lwgng mua c6 thé thu nhin théng qua
Trung tAm thong tin cia Téng cuc Khi twgng thiy
van hodc thu nhén tlr cac co quan khi twong trén
thé giGi. Trong nghién cliru nay, lwong mwa dwoc
thu thap tir Co quan Hang khong va Vii tru qudc
gia Hoa Ky chi tiét & Bang 1.
108°20E  108°30E

108°10° 108°40'E

1R°10'N 1R°920'N 1R°30'N 1R°40'N 1R°AN'N 1R°0'N

1R°0'N

12.5 29

Kilometers

14°R0'N

108°20'E 108°30'E 108°40'E

Hinh 1. Vi tri va dia hinh ctia tinh Qudng Nam.
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- Ban d6 st dung dat: ban d6 st dung dat c6
thé thudong xuyén cip nhit thong qua xir ly dir liéu
anh vé tinh va c6 thé dwoc cung cip bai mot s6 co
quan nghién ctru trén thé gi¢i. Bai bdo str dung
ban d6 str dung dat dwoc cung cip bdi JAXA.

- Ban d6 thd nhuwdng va ban d6 dia chat duorc
thanh 13p béi Cuc Dia chit va Khodng san Viét
Nam.

- Dit liéu 1d trong qué khir: D€ thanh 14p dir
liéu 1d trong qua khit, st dung dit liéu anh vé tinh
Sentinel-1 cung cap b&i Co quan Vil tru Chau Au
(thong tin chi tiét trong Bang 2) va str dung phan
mém SNAP dé xac dinh cac khu vwe bi ngép lut.

- Chi s6 khac biét thuc vat (NDVI): Dwoc xac
dinh bang anh vé tinh Landsat 8/9 st dung phan
mém ArcGIS Pro. Théng tin vé cic anh vé tinh
Sentinel-1 va Landsat 8/9 da st dung dwoc néu
trong Bang 2.

Bdng 1. Binh dang dir liéu lwong mwa cung cdp

béi NASA.

bo < . . Lwon,
kinH(O) Nam | Thang | Ngay A (m%n )
106.75 | 2019 3 1 0,00
107.25 | 2019 3 1 0,00
107.75 | 2019 3 1 0,00
108.25 | 2019 3 1 0,02
108.75 | 2019 3 1 0,04
109.25 | 2019 3 1 0,08
106.75 | 2019 3 1 0,00
107.25 | 2019 3 1 0,00
107.75 | 2019 3 1 0,01
108.25 | 2019 3 1 0,02
108.75 | 2019 3 1 0,06
109.25 | 2019 3 1 0,11
106.75 | 2019 3 1 0,00

2.2. Phwong phdp nghién ciru

DE thanh 14p dwoc ban d6 ngép lut trén co s&
g dung tri tué nhan tao két hop véi cong nghé
GIS, can phai xay dung co s& dir liéu dau vao cua
cac mo hinh trf tué nhan tao trong mét khong gian
thong nhat, dong nhat vé don vi tinh.

Phuwong phap thanh 1p co sé dit liéu trong
nghién ciru nay bao gobm cic budc nhw sau: (1) tir
cac dir liéu dau vao bao gom ban do dia chat, DEM,
anh vé tinh bién tap thanh cac 16p dit liéu thanh
phén va (2) chudn héa dé dong nhat don vi ctia cac
16p dit liéu thanh phan véi ddu ra la co sé di liéu
theo dinh dang ctia phan mém Weka dé c6 thé mo
hinh héa bang cdc m6 hinh hoc may, tri tué nhan
tao.

DE 6 thé thong nhit vé mat khong gian cia
caclép divliéuy, trong nghién ctru nay str dung cong
cu ArcGIS Pro. ArcGIS Pro 1a phin mém phén tich
dir liéu dia khong gian manh, dwgc tich hop nhiéu
cong cu hoc may va tri tué nhan tao. Trinh ty xay
dung co s& dir liéu dau vao cia cac md hinh tri tué
nhéan tao phuc vu thanh 14p ban do6 ngip lut nhw
sau:

2.2.1. Thanh ldp cdc lép di liéu tir dnh vé tinh

- Xac dinh khu vwre ngdp lut trong qua khir: Str
dung dit liéu anh vé tinh Sentinel-1, xac dinh dworc
khu vwe ngp trong qua khir st dung phin mém
SNAP theo chu trinh nhw trong Hinh 2.

Két qua xtr ly xac dinh dwoc viing ngap lut cho
tinh Quang Nam nhw trong Hinh 3.

Sau khi da xac dinh dwoc khu vuwe ngap lut
qua cAc nam, tién hanh s hoa bang cach vé cac
polygon cho cac vung bi ngép lut st dung phin
mém ArcGIS Pro (Hinh 4).

Bdng 2. Théng tin vé dnh vé tinh dworc st dung dé tinh thuc nghiém.

TT | Loai anh vé tinh

Anh vé tinh Sentinel-1

1 | S1A_IW_GRDH_1SDV_20181208T224356_20181208T224421_024940_02BF81_E5F8
2 | S1A IW_GRDH_1SDV_20181211T105627_20181211T105652_024977_02CODE_F3DA
3 | S1A_IW_GRDH_1SDV_20201001T105641_20201001T105706_034602_04074E_F12E
4 | S1A_IW_GRDH_1SDV_20201013T105641_20201013T105706_034777_040D6B_2EDD
Anh vé tinh Landsat 8/9

1 | LCO8_L2SP_124050_20230429_20230509_02_T1

2 | LC0O8_L2SP_125049 20230114_20230130_02_T1

3 | LC09_L2SP_124049_20230421_20230423_02_T1
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- Xac dinh chi s6 thwc vat: D€ xac dinh chi s6
thuc vat ¢ thé sit dung phan mém ArcGIS Pro.
Tuy nhién cin lwu y rang trong treomg hop khu
vurc thue nghiém 16n thi 1 dnh vé tinh c6 thé khong
bao trum dwgc toan bd ca khu vire thue nghiém.
Trong trudng hop nay, cin phai tim kiém cac dnh
lién ti€p nhau vé mat khong gian bao phi hét toan
bd khu virc da chon. D€ ghép dir liéu d4u vao trong
ArcGIS Pro, stt dung 1énh mosaic trong céng cu
Geoprocessing. Trong trweong hop can cit bo dir
liéu & dang raster st dung l1énh Extract by mask.

2.2.2. Thanh ldp lop dir liéu lwvong mwa

bé thanh 14p dugc lwong mua, trude tién can
phai xac dinh dwoc lwong mwa 16n nhat tai thoi
diém c6 xay ra lii lut tai cic diém quan traic mua.
Trong trueomg hop dir liéu dwoc 14y tir cic co quan
khi twgng thé gidi cung cp theo vi tri mat lwdi thi
can phai thong ké lwong mwa lén nhét tai cac diém

mat lwdi. Sau khi da c6 lwgng mwa 16m nhit, tién
hanh bién tap co sé dir liéu lwgng mura.

2.2.3. Thanh Idp cdc 16p div liéu lién quan dén mé
hinh s6 dia hinh

Cac 1ép dir liéu lién quan dén mo hinh so dia
hinh nhw d6 cao, dd doc, d6 cong, nang lwong dia
hinh, chi s6 d6 4m dia hinh c6 thé 4p dung phvong
phap phan tich khong gian st dung cong cu
Geoprocessing trong ArcGIS Pro véi cac tuy bién
khac nhau.

2.2.4. Thanh Idp cdc lép div liéu khdc

Lop dir liéu dia chit, thé nhudng dau vao
thwong c6 s6 lwong cac thanh phan dit da, loai dat
rat nhiéu trong dé cé nhirng thanh phén chiém sé
lwong va phan bo it va it &nh hudng dén 1a lut.
Trong truedmg hop nhw vy, cin tién hanh bién tip
lai di¥ liéu dau vao bang cach gop cac thanh phan
c6 phén bo it vao cac thanh phan twong tw c6 phin
b6 nhiéu hon.

Poc dit ligu | w= Lachonkhu | _| Luwachonlich | Chuyén déi loai
vire tinh todn ve tinh dirliéu ctia anh
K&t qua |<e Chuyén gia trj tir cwdrng| Hiéu chinh Hiéu chinh nhidu va
d do sangdonvidB | hinh hoc cho anh lam muwot dit lidu

Hinh 2. Quy trinh xdc dinh khu vurc ngdp lut stt dung dnh vé tinh Sentinel-2 bang phdn mém SNAP.

3

Hinh 3. Khu vuc ngdp lut trong qud khir tai Qudng
Nam xdc dinh dwoc st dung dnh Sentinel (2018).

Hinh 4. Két qud s6 héa cdc viung ngdp trong lich st

ttr ndm 2018 - 2020.
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2.2.5. Chudn héa cdc I6p div liéu

Cac 16p dit liéu thanh phan dwoc xay dung
nhu da trinh bay & trén c6 gia tri biéu thi rat khac
nhau. D€ c6 thé dwa cac thanh phin vao trong
cung mot bai todn cin phai quy do6i don vi twong
dwong v&i nhau. Cong thirc xac dinh don vi twong
dwong trong treong hop nay dwoc cho nhw sau:

FRij—Min(FR;j)

u(Cy) = Max(FRy)-Min(FR) [Max(u(Ci)) —
Min(u(Cy))] + Min(u(Cy)) (1)
Trong dé: p(Cij) - gia tri thanh vién mo;

Max(u(C;)) va Min(u(Cy)) - gi¢i han chuin héa trén
va duwdi twong tng.

107°20E 107°40'E 108°0'E 108°20'E 108°40'E

15°50'N 16°0'N 16°10'N

15°0N 15°10N

2594 1
107°20'€

Kilometers

107°40'E 108°0E 108°20€

108°40E

Hinh 5a. Lép div liéu thanh phdn dé cao.

107°20°E 107°40'E 108°0°E 108°20'E 108°40'E

15°50'N 16°0'N 16°10'N

15°30N

Flat 3» E

N -3 SE
BN S
107°20€

15°0N 15°10N

Kilometers

107°40E 108°0'E 108°20 108°40€

Hinh 5c. Lép dit liéu thanh phdn hwéng ddc.

=
=]
P
o
o
£z
4
-— O

©
§‘z
ol
- "

15°0'N 15°10N
15°0'N 15°10'N

15°50'N 16°0'N

15°0N 15°10N
15°0N 15°10'N

15°50'N 16°0'N 16°10'N

15°30'N

Nguyén Gia Trong va nnk./Tap chi Khoa hoc Ky thudt Mé - Dia chdt 64 (4), 12 - 21

Két qua cta bwdc nay sé la gia tri cta cac
pixcel cda cac 1op dir liéu da dwoc thanh lap. Gia
tri clia cac pixcel s& nam trong khoang tir 0,001
dén 0,999.

3.Két qua va thao luan

3.1. Két qud thanh Idp cdc lép dir liéu

Tlr phwong phap da lwa chon & trén, tién hanh
bién tip caclép dir liéu thanh phan nhw sau:

- Két qua s6 hoa vung ngip lut trong lich st
tai Quang Nam.

- Két qua xay dung cac16p dir liéu thanh phan
nhw Hinh 5.
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Hinh 5d. Lép dir liéu thanh phdn dé cong.
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Hinh 5e. Lép dir liéu thanh phdn ndng
lwong dia hinh.
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Hinh 5j. Lép di¥ liéu thanh phdn chi s6 khdc biét
nwéc dwoe chudn héa (NWDI).
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3.2. Két qud chudn héa cdc lép div liéu

Trén co s& cac ban d6 thanh phan da thanh
13p, st dung cong thirc (1) dé chuin hoa cac 16p
dir liéu lam dit liéu dau vao khi str dung cac mo
hinh hoc may, tri tué nhan tao. Két qua chuin hoa
nhw sau:

relation WekaExcel
@attribute Geol numeric
@attribute Soil numeric
@attribute Lulc numeric
@attribute NDVI numeric
@attribute NDWI numeric
@attribute Rainfall numeric
@attribute Ele numeric
@attribute Slop numeric
@attribute Aspect numeric
@attribute ReliefA numeric
@attribute FL {1,0}
@data
0.8410.0560.1120.2340.717 0.717 0.902 0.024 0.0150.325 1
0.841 0.056 0.112 0.246 0.700 0.700 0.903 0.024 0.011 0378 1
0.841 0.056 0.112 0.248 0.699 0.699 0.903 0.024 0.021 0449 1
0.841 0.056 0.112 0.262 0.715 0.715 0.902 0.024 0.015 0457 1
0.8410.0560.1120.2690.717 0.717 0.902 0.024 0.015 04311
0.8410.056 0.1120.276 0.718 0.7180.903 0.024 0.019 0351 1
0.841 0.056 0.112 0.260 0.631 0.631 0.901 0.024 0.019 0432 1
0.841 0.056 0.112 0.277 0.719 0.719 0.902 0.024 0.012 0.399 1
0.841 0.056 0.112 0.284 0.626 0.626 0.901 0.024 0.0160.346 1
0.841 0.056 0.112 0.289 0.620 0.620 0.901 0.024 0.012 0.364 1
0.841 0.056 0.112 0.292 0.632 0.632 0.902 0.023 0.016 0.547 1
0.841 0.056 0.112 0.294 0.605 0.605 0.902 0.024 0.025 0422 1
0.841 0.056 0.112 0.182 0.563 0.563 0.926 0.024 0.0190.325 1
0.841 0.056 0.112 0.183 0.636 0.636 0.926 0.024 0.012 0.408 1
0.841 0.0560.112 0.183 0.636 0.6360.926 0.023 0.0190432 1
0.841 0.056 0.112 0.183 0.561 0.561 0.926 0.023 0.027 0474 1

Két qua chuin héa nhu trén da dwoc chuin
héa vé dinh dang dit liéu cia phin mém Weka dé
c6 thé st dung cac ham sin c6 trong phan mém
nay. Trong cu tric dit liéu trén, moéi dong dit liéu
bao gbm 11 cOt twong ng véi 11 16p dirliéu dwoc
giai thich bang 11 hang bit diu bang ki ty @
(khong phai dong @data).

4.Kétluan

Thién tai, 1 lut dac biét la ngdp lut cac ving
ven bién tai Viét Nam dién ra thudmg xuyén gy anh
hwdng nghiém trong dén nguwoi va tai san do ¢
duwong bor bién dai va nam trong viing nhiét déi gié
muia 4m. Do d6, céng tic thanh 1ap ban d6 ngip lut
cho cac viing ven bién c6 tinh thoi sy va y nghia
khoa hoc.

Véiwu diém cho phép xtr Iy hon hop nhiéu loai
dit liéu dau vao trong mot khong gian dia ly thong
nhit, phwong phap két hop tri tué nhén tao véi
cong nghé GIS dang dwoc st dung mot cach phé
bién trong nghién ctru vé thién tai, 1i lut néi chung
va ngap lut b& bién noi riéng. Mudn vy, cin phai
xdy dung dwoc co s¢ dir liéu dau vao mot cach
théng nhat dé xir ly bang cdc mo hinh hoc may, tri
tué nhan tao.

Trong quy trinh xay dung bd co sé dir liéu do,
trwdce tién phai xay dung cac ban do6 thanh phan la
cic yéu t6 c6 anh hwdng dén ngip lut. Sau do, tién
hanh chuin hoa cac 16p ban do6 dé dwa cac ban do
vé cing mot don vi méi c6 thé xt Iy bang cac mo
hinh hoc mdy, tri tué nhan tao. Bai bdo nay da dé
xudt quy trinh va xay dung duoc bd co sé div liéu
gom 11 16p phuc vu thanh 14p ban d6 ngip lut cho
tinh Quang Nam trng dung mé hinh hoc may, tri tué
nhan tao két hop cong nghé GIS véi két qua cudi
cung la tép dir liéu & dinh dang cia phin mém
Weka.

Loi cam on

Tap thé tac gia xin giri 1o cAm on t&i dé tai cAp
BO Tai nguyén va Moi truong “Nghién ciru g
dung tri tué nhn tao xay dung hé thong canh bao
thién tai, 1{i lut cho cic viing ven bién Viét Nam cé
su tham gia twong tac clia cong dong, thir nghiém
tai 1 tinh thudc khu viec ven bién mién Trung” ma
s0 TNMT.2022.04.09 da cung cap tailiéu, dirliéu dé
thuc hién bai bao nay.
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