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Tém tit

Nghién ctru ciia chiing toi trinh bay viéc tmg dung nén tang dién toan dam may Google Earth Engine (GEE) trong
phén loai hién trang 16p phu dét va danh gia tac dong cua ngap lut tai khu vuc do thi ven bién thudc tinh Quang Ngai,
Viét Nam. Anh Sentinel-2 thu thap vao nim 2025 dugc xir Iy bang cac thuat toan hoc may, bao gdbm mé hinh rimg phéan
loai va cdy phan loai ting cudng. Hiéu suat ctia cac md hinh dugc danh gia théng qua phwong phép kiém dinh chéo, trong
d6 mo6 hinh céy phan loai taing cuong dat dd chinh xac trung binh khoang 94%, cao hon so vdi mo hinh ring phan loai
(92%). Dya trén md hinh cdy phén loai ting cudng, ban d6 hién trang 16p phii dat chi tiét cho nim 2025 da dugc xay
dyng. Dir liéu ving ngap tir nén tang Sentinel Asia dugc tich hgp nham phan tich anh hudng ciia dot mua 16n va ngap lut
xay ra trong giai doan 16-19 thang 11 nam 2025. Két qua phan tich gitp xac dinh cac khu vuc d6 thi bj anh huong boi
ngap lut va cho théy tinh hiru ich cua viéc két hop dit liéu vién tham véi hoc may va xir Iy dya trén dién todn dam may.
Két qua nghién ctru cho thay hiéu qua cua nén tang GEE trong viéc xac lap ban d6 hién trang 16p phu dat nhanh chong,
déang tin cay va danh gid mic do anh huong ctia mua Iii cho cac khu vuc do thi ven bién.

Tir khéa: vién tham, phan loai 16p phu dét, danh gia anh hudng cua ngap lut, hoc may, dién toan dam may
Abstract

This study presents an application of the Google Earth Engine (GEE) cloud computing platform for land cover
classification and flood impact assessment in an urban center of the coastal region of Quang Ngai, Vietnam. Sentinel-2
imagery acquired in 2025 was processed using machine learning algorithms, including random forest and gradient boosting
classification tree models. Model performance was evaluated through cross-validation, with Gradient Boosting achieving
the highest average accuracy of approximately 94%, slightly outperforming Random Forest (92%). Using the gradient
boosting classification tree, a detailed land cover map for 2025 was generated. Flood-inundation data from the Sentinel Asia
platform were incorporated to analyze the impacts of the heavy rainfall and flooding event that occurred between November
16-19, 2025. The analysis identified key urban areas affected by inundation and demonstrated the usefulness of remote
sensing data combined with machine learning and cloud-based processing. The results highlight the potential of the GEE
platform for rapid and reliable land cover mapping and inundation assessment in urban coastal environments.
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1. Giéi thiéu

Viéc 1ap ban d6 va giam sat 16p phu dat cung
cap thong tin khong gian quan trong cho quy
hoach d6 thi vi cac ban d6 nay hién thi sy thay
dbdi cua cac khu vuc trong do thi theo thoi gian
[1]. Bang cach truc quan hoa cac thay doi vé bé
mat xdy dung (nhu bé tong va duong nhua),
tham thuc vat va mat nudc, dir li¢u 16p phu gitp
xac dinh cac khu vuc ma qué trinh d6 thi hoa
nhanh dang lam gia tang dong chay mat, tir do6
tryc tiép lam ting tan suit va muc d6 nghiém
trong cua ngap lut d6 thi [2]. Viéc giam sat 16p
phu dét thuong xuyén hd tro cong tac danh gia
anh huong cta ngap lut bang cach lién hé thiét
hai quan sat duogc véi cac loai hinh sir dung dat
cu thé (vi du nhu dit & d6 thi hay dat trong trot),
qua d6 cung cip co s cho diéu chinh quy hoach
st dung dat, ban hanh cac quy dinh str dung dét
trong khu vuc ¢ rii ro ngap lut cao va xay dung
cac chién luge phat trién do thi thich ung khi hau
trong dai han [3, 4].

Céc cam bién trén vé tinh thu nhén céac quan
sat bé mat Trai Dt trén nhitng khu vuc rong 16n
v6i nhiéu d6 phan giai khong gian va thoi gian
khac nhau. Loi thé nay gitp dit liéu vé tinh rat
phu hop cho viéc gidm sat cac khu vuc do thi
rong 16n va c6 tinh bién dong cao. Cac cam bién
vé tinh da phd 1a nguon dir lidu chinh cho phéan
loai 16p phu dat. Trong sb d6, anh Sentinel-2
duoc cung cip mién phi va rat hiéu qua cho viée
1ap ban dd giam sat hién trang bé mit dat [5].
Véi luong dir liéu 16n thu thap tr cac vé tinh,
viée xtr Iy va trich xuét dir liéu 1a mot thach thirc
16n. Tuy nhién, trong nhilng nim gan day,
Google Earth Engine (GEE), mot nén tang xir 1y
dia khong gian dua trén dién toan dam may, ngay
cang dugc tng dung rdng rai trong viéc luu trir
va phan tich cac bo dir liéu nay [6]. GEE cung
cap cac kho luu trir 6 s6 anh vé tinh cung thu
vién phong phu vé cac cong cu xir Iy anh va thuat
toan hoc may. GEE di don gian hoa dang ké quy
trinh tién xur 1y va phan loai anh vé tinh, dan dén

viéc dugc tng dung rdng rai trong cac bai toan
nhu giam sat va 1ap ban dd 16p phu dit [5].

Phuong phap c6 giam sat thuong dugc s dung
cho phan loai 16p phu dat vi chiing thuong gitp dat
dugc do chinh x4c phan loai cao. Trong s6 cac
phuong phap nay, ring phén loai va cay phan loai
tang cudng duogc tich hop trong GEE va c6 thé
dugc st dung dé huin luyén cac mo hinh tinh toan
dua trén dit ligu trich xuat tir anh vé tinh Sentinel-
2. Rimg phan loai c6 uu diém nbi bat 1a xir 1y tot
dit liéu ¢6 s6 luong 16n bién dau vao va it nhay voi
d6 nhiéu trong dit liéu. Trong khi d6, cAy phan loai
tang cudng xay dung md hinh bang cach két hop
tuan tu nhiéu cay quyét dinh yéu dé dan giam sai
s6, nén thuong dat do chinh xac rat cao.

Trong bdi canh bién ddi khi hau, tan suit va
cuong d6 cac hién tuong thoi tiét cyc doan nhu
mua l6n kéo dai dang gia tang, gy ap luc ngay
cang lon 1én cac do6 thi ven bién mién Trung Viét
Nam, noi dia hinh hep, déc va hé thong song
ngoi day dic khién nguy co i lut va sat 16 dic
biét cao. Trong bdi canh do, viéc két hop lap ban
d6 va giam sat 16p phu dat véi danh gia anh
huong cua ngap lut & do thi dong vai tro then
chét. Ban d6 16p phu dat gitip nhan dién cac khu
vuc d6 thi c6 mat do xay dung cao cé nguy co
ngap lut. Nhimg thong tin ndy cung cip co so
khoa hoc cho diéu chinh quy hoach str dung dét
va ban hanh cac quy dinh kiém soat xay dung tai
cac khu vue d6 thi ven bién.

Trong nhitng nam gan ddy, su phat trién vuot
bac cua hoc may va dit liéu vién thAm mo da tao
ra budc tién 16n trong cong tac quan ly tai
nguyén va giam sat thién tai d6 thi. Doi v6i bai
toan phan loai 16p phu dat, cac thuat toan hoc
méay phd bién nhu Random Forest, Support
Vector Machine hay Gradient Boosting Machine
dd chung minh kha ning xu 1y xudt sic cac tap
dit liéu anh vé tinh da phd (nhu Sentinel,
Landsat) nho nang lyc ty dong trich xuét dic
trung va xir 1y tot tinh phi tuyén cua dit liéu [5].
Vi¢e xac dinh chinh xéc hi¢n trang va bién dong
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16p phui dat dong vai tro 14 co s¢ dau vao then
chét cho cac phan tich khéng gian. Dic biét,
trong bai toan phan tich ngap lut d6 thi, két qua
phan loai 16p phu dat tich hop cung dir lidu dia
hinh, chi s bé mat ngap va cac moé hinh hoc may
gitip nhanh chong khoanh ving bé mit ngap,
danh giad mac do ngdp lut va xéc dinh cac khu
vuc do thi hoa ¢o rii ro cao [7, 8]. Nho kha nang
xur 1y dit liéu 16n véi do chinh xac cao va thoi
gian phén tich nhanh, hoc may dang tr¢ thanh
cong cu hd tro dic luc gitp cac nha quy hoach
dua ra chinh xac cac quyét dinh tmg pho véi bién
d6i khi hau va phat trién d6 thi bén viing [9].
Bai b4o nay dong gop mdt quy trinh tich hop
toan dién tir trich xuét dit liéu vién tham dén
phan tich rai ro ngap lut d6 thi trén nén tang dién
toan ¢dam may GEE. Tinh méi ndi bat cia nghién
clru nam & viée giai quyét khoang trong dir lidu
va phuong phap danh gia ngap lut tai khu vuc do
thi ven bién thudc tinh Quang Ngii - noi cic tmg
dung tich hop hoc may trong giam sat thién tai
van con nhiéu han ché. Nghién ctru ching minh
su uu viét cia thudt toan Cay phan loai tang
cuong do dbc trong viéc thanh lap ban do 16p
phu dét véi d6 chinh xac cao, ma con 1a nghién
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cua Sentinel-2
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Tép dir licu

ctru két hop dir lidu 16p phu dat cap nhat nim
2025 voi dir liéu khong gian ngéap lut (Sentinel
Asia) tir dot mua 16n 16-19/11/2025. Két qua
dat dugc cung cdp co sé khoa hoc va cong cu
giam sat nhanh, chi phi thap, hd tro truc tiép cac
nha quy hoach trong viéc quan 1y rui ro thién tai
va phét trién d thi ven bién bén viing.
2. Phuwong phap nghién ciru

Quy trinh thyc hién nghién ctru dugc trién
khai qua cac budc chinh nhu moé ta trong Hinh
1. Dit liéu anh vé tinh Sentinel-2 dugc trich xuét
tryc tiép trén nén tang dién toan dam may GEE,
tr d6 ching t6i chon loc cac kénh phé lam dac
trung dé xay dung tép dit liéu vién tham dau vao.
Tiép theo, tép dir li¢u nay dugc dua vao cac mo
hinh hoc may dé tién hanh phén loai 16p phu dét.
Sau budc danh gia 6 chinh xac cua két qua phan
loai, ban d6 16p phu dat hoan thién s& duoc
chdng xép va két hop vai ban dd khu vuc ngip
lut dwoc xac dinh tir Sentinel Asia. Cudi cing,
su tich hop nay cho phép thuc hién phan tich vé
dién tich ngap lut twong ung vdi tirng loai 16p
phu dat. Tir cac phan tich trén, chung t6i khoanh
vung va nhan dién cac khu vuc trong do thi ¢
nguy co ngap lut cao.
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Hinh 1. Quy trinh thuc hién nghién ctru
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2.1. Khu vwe nghién civu va dir ligu vién tham
Khu vyc ven bién mién Trung c6 dia hinh hep
ngang, dai ddng bang ven bién thip triing bi kep
gifra ndi va bién. Thém vao d6, mang ludi song
sudi ngan, doc thudng gay tap trung dong chay
nhanh va lam gia tdng nguy co ngdp lut khi xay
ra mua 16n. Trong bai bao nay, mot khu vuc
trung tim d6 thi ven bién tai tinh Quang Ngai
(xem Hinh 2) dugc lya chon lam khu vuc nghién
ctru. Dé x4y dung ban d6 16p phu dt, nghién ctiru
st dung dir liéu anh Sentinel-2 trong giai doan
tir ngay 1/1/2025 dén 31/12/2025. Dit liéu dau
vao bao gdm cac kénh B2, B3, B4, B8 (d6 phan
giai 10 m) va B5, B6, B7, BSA, B11, B12 (do
phan giai 20 m), trong d6 cac kénh 20 m duoc

108°48.000'E

d6ng nhat vé do phan giai 10 m bang thuét toan
ndi suy lang giéng gan nhit (Nearest Neighbor
interpolation) trén nén tang GEE.

Quy trinh tién xir Iy bao gdm loc cac anh theo
khong gian va thoi gian, ddng thoi loai bo nhimng
canh c6 ty 16 may cao bang cach chi giir lai cac
anh c6 may bao phu dudi 10%, nham giam thiéu
anh huong cia miy va bong miy dén chit lugng
phan loai. Sau do, cac canh anh dap tng tiéu chi
dugc tong hop bang phép loc trung vi dé tao
thanh mot anh téng hop dai dién cho diéu kién
16p phui dat trong ca nam 2025, va cudi cing
duogc cét theo ranh gidi khu vuc nghién ctru dé
phuc vu cho budc phén loai 16p phu dat.
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Hinh 2. Vi tri khu vuc nghién ctru (anh t6 hop mau that tir Sentinel-2, ESA/Copernicus)
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Hinh 3. Khu vuc ngép lut
(Nguon: https://sentinel-asia.org/EO/EmergencyObservation.html)
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Trong nghién clru nay, chung t6i thu thap dir
liéu vé& cac vj tri ngap lut tai khu vuc nghién ctu
trong dot mwa rat 16n xdy ra tr ngay 16—
19/11/2025. Thong tin vé khu vuc bi ngap dugc
trich xuét tir két qua phan tich ngap lut do Co
quan nghién ciru phat trién Hang khong vil tru
Nhat Ban (JAXA) cung cip théng qua nén tang
Sentinel Asia (xem Hinh 3), trong d6 cac khu
vuc bi ngdp dugc nhan dién dya trén dir li€u
quan sat Trai Dat va cac k¥ thuat xir Iy anh vé
tinh. Sy kién mua cuc doan nay da gay ngap lut
16, 1am muc nude nhiéu song vuot dinh 1t lich
sir va gay ngap dién rong tai nhiéu tinh ven bién
mién Trung. St dung dit liéu ndy, chung toi
minh hoa kha ning tmg dung ban dd 16p phu dat
két hop véi dir liéu ngép lut trong phan tich rai
ro ngap do thi.

2.2. Cac phwong phap hoc mady

Nho vao kha ning phan tich dit liéu da phd
phi tuyén va han ché sy qua khop, cac thuat toan
hoc may dua trén cay quyét dinh nhu ring phan
loai (Random Forest) va cdy phan loai ting
cuong do dbc (Gradient Boosting Machine) rat
pht hop cho nhiém vu phén loai 16p phu dét tir
dir liéu vién tham. Sy khac biét c6t 13i giira hai
phuong phap ndm & co ché két hgp mo hinh. Mo
hinh rimg phan loai 4p dung k¥ thuat Bagging dé
xdy dung cac cdy quyét dinh doc 1ap va song
song, sau do 14y két qua dya trén sy bau chon da
s6 nham giam d6 bién dong. Thuat toan cay phan
loai ting cuong d6 ddc van hanh theo co ché
Boosting, xay dung cic cdy phan loai ndi tiép
nhau sao cho cdy sau tap trung sira chira 15i sai
cua cay trudc.

2.2.1. M6 hinh rieng phan logi

MO hinh rirng phén loai (Random Forest) [10]
la mdt thudt toan hoc may c6 giam sat dua trén
tap hop nhiéu cdy quyét dinh, trong d6 mdi cay
duoc huin luyén trén mot mau con va tap bién
con duoc chon ngau nhién, sau d6 két qua phan
loai cudi ciing dwogc xac dinh theo nguyén tic bo
phiéu da s6. Nho céu tric t6 hop nay, mé hinh

¢6 wu diém noi bat 1a kha nang mé ta tot cac quan
hé phi tuyén phirc tap giita tin hiéu pho thu thap
tir vé tinh va 16p phu dat. M6 hinh nay it nhay
v6i nhiéu va hién tugng quéa khop, ddng thoi cho
phép 1am viéc hiéu qua voi tap dir liéu co sb
lwong 16n kénh anh va chi sé pho.

Rung phan loai phu hop cho bai toan phan
loai 16p phi dat tir dir liéu vién tham da phd nhu
Sentinel-2, noi cac 16p phu dat thuong co phd
chdng 1an, diéu kién quan sat thay d6i theo
khong gian va thoi gian, va can mot mé hinh vira
linh hoat vira 6n dinh dé tao ra ban dd 16p phu
dat. Trong GEE, mé hinh nay c6 thé dugc sir
dung thong qua
ee.Classifier.smileRandomForest() dé huan
luyén bd phan loai Random Forest tir tdp mau
huén luyén.

ham

2.2.2. M hinh cay phan logi ting cuong dé doc

Mo hinh cdy phén loai ting cuong do dbc
(Gradient Boosting Machine) [11] 1a mét thuat
todn hoc may c6 giam sat dya trén viéc két hop
tudn ty nhiéu ciy quyét dinh yéu dé tao thanh
mot bd phan loai manh, trong d6 mdi cdy méi
duoc huén luyén nham giam dan sai s6 con lai
ctia toan b mo hinh. Nhd co ché ting cudng
theo tirng budc nhu vay, mé hinh c¢6 kha nang
mo ta rat tot cac quan hé phi tuyén phc tap giita
dic trung dau vao va nhan 16p, dong thoi linh
hoat trong viéc diéu chinh céc siéu tham sb nhu
s6 luong cay va téc d6 hoc dé kiém soat hién
tuong qua khép. Trong bai toan phan loai 16p
phu dat tir dit liéu vién tham, cay phan loai ting
cuong déc biét hiru ich nho kha nang tinh chinh
ranh gidi phan tach 16p mot cach dan dan va
chinh xac hon. Trong GEE, mé hinh cdy phan
loai ting cudng d6 dbc nay co thé duoc trién khai
théng qua ham
ee.Classifier.smileGradientTreeBoost(). Ham
nay cho phép hudn luyén va ap dung ciy phéan
loai tang cuong do dbc truc tiép trén nén tang
dién toan dam may dbi véi cac tap dit liéu anh
v¢€ tinh c6 kich thudc 16n.
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3. Két qua va thao luan

Trong nghién ctru nay, hai mé hinh rirng phan
loai (RF) va ciy phan loai ting cuong do ddc
(GBM) dugc danh gia dya trén cung mot tap dir
liéu mau huan luyén va kiém dinh. Nam 16p pha
dat bao gom dat trong, khu vuc xay dung, khong
gian xanh, dét trong trot va thuy vuc. Céac 16p
phu dét nay duoc lya chon dya trén dic tinh thAm
nudc phuc vu phan tich ngap lut do thi, déng thoi
phu hgp voi kha nang phan giai khéng gian 10
m cta anh Sentinel-2 nham tdi wu hoa qua trinh

71

gan nhan dir li¢u va ddm bao do chinh xac phan
loai cho md hinh. Mdi 16p duoc thu thap 200
mau, tong cong 1000 miu diém. Cac maiu nay
dugc gin nhdn thong qua quan sat tir anh c6 do
phan giai cao trén Google Earth Pro. Tap mau
ndy duoc chia ngiu nhién thanh 5 tap con va ap
dung quy trinh danh gia chéo: & mdi luot, bén
phﬁn dwr liéu dugc dung dé huan luyén mo hinh,
phan con lai dung dé kiém dinh, sau d6 chi so
phan loai chinh xac dugc tinh trung binh qua 5
luot.

Bang 1. Ty 18 phan loai chinh x4c theo 16p phu dat (%) ctia hai mé hinh RF va GBM

L&p phu dét RF  GBM
Dit trong 88,83 91,88
Khu vuc xay dung 89,55 90,05
Khéng gian xanh 95,16 97,31
Dit trdng trot 94,55 96,04
Thuy vuc 93,93 93,46

3 Khu vuc nghién ciu

Phan loai I&p pha dat
Dat trong

Il Khu vyc xay dung

I Khong gian xanh

[ | Dét trong trot

Il Thay vuc

Hinh 4. Ban d6 phan loai 16p phu dét

Mbd hinh rung phén loai dugc xay dung véi
200 cay quyét dinh; cac tham s6 con lai duoc giir
¢ gia tri mac dinh cia GEE. Vi mo hinh cay
phan loai ting cuong d6 dbc, sb lwong ciy quyét
dinh duogc str dung 1a 150 cay va tdc do hoc 1a
0,1; cac tham sb khac ctia mo hinh dugc léy theo

gi4 tri mic dinh cua GEE. Két qua danh gi4 (xem
Bang 1) cho thiy ca hai mé hinh déu dat d6 chinh
xéc phén loai theo 16p phu twong dbi cao, trong
d6 cac 16p khong gian xanh, dat trong trot va
thuy vuc dugc nhan dién tot nhét vai ty 1€ chinh
xac déu trén khoang 93-97%. Do chinh xac
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trung binh cho tit ca cac 16p phu ciia mo hinh
riung phan loai (RF) dat khoang 92%, trong khi
mo hinh cay phan loai ting cudng do déc (GBM)
cho gi tri cao hon, khoang 94%. Két qua nay
cho thiy GBM c¢6 hiéu ning nhinh hon RF trong
bai todn phan loai 16p phu tai khu vuc nghién
ctru. Ban dd 16p phu xay dung boi GBM duoc
cho trong Hinh 4.

Két qua phan loai duoc thé hién trong Bang 2
cho thay khu vuc xay dung chiém dién tich 16n
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nhét, khoang 53,98 km?, twong tmg 33,71% tong
dién tich khu vuc nghién ctru, phan anh muc do
d6 thi hoa cao tai khu d6 thi ven bién nay. Dat
tréng trot dirng thar hai véi 46,19 km? (28,84%),
cho thiy néng nghiép van 13 mét loai hinh sir
dung dit quan trong xen k& véi khong gian do
thi. Khong gian xanh chiém 24,88 km?, tuong
duong 15,53%, trong khi dat tréng va thiy vuc
1an lugt chiém 16,56 km? (10,34%) va 18,54 km?
(11,58%).

Béng 2. Dién tich va phan bd cac loai 16p phu dét

Loai l6p phu dit  Dién tich (km?) Ty 1& (%)
Dit trong 16,56 10,34
Khu vuc xay dung 53,98 33,71
Khéng gian xanh 24,88 15,53
Dit trong trot 46,19 28,84
Thuy vuc 18,54 11,58

Bang 3. Dién tich 16p phu dat trong khu vuc bi ngap

Loai l6p phu dit  Dién tich (km?) Ty 1& (%)
Khéng gian xanh 0,54 6,52

Dit trong 0,72 8,71

Dit trong trot 0,98 11,87
Khu vyc xay dung 6,02 72,90

[ Khu vuc nghién ciru

B Khu vuc I6p pha dat
xdy dung trong khu
vuc bj ngap

Hinh 5. Khu vyc xay dung bi ngép
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Két qua phan tich ban d6 16p phu dat voi cac
khu vuce bi ngap (xem Bang 3) cho thdy khu vuc
xdy dung chiém téi khoang 72,9% dién tich
trong ving bi ngap, trong khi dat trong trot, dt
trbng va khong gian xanh chi 1an luot chiém
khoang 11,9%, 8,7% va 6,5%. Ty 1¢ nay cho
thdy phan 16n dién tich chiu anh huong truc tiép
cua ngap lut trong vung duoc khao sat tap trung
O cac khu vuc d6 thi hoa véi mat do xay dung
cao, noi bé mat khong thdm nudc chiém wu thé
va hé théng thoat nudc tu nhién bi thu hep. Ban
d6 trong Hinh 5 minh hoa sy phan bd khong gian
cua céc dai, cum khu vuc xay dung bi ngap doc
theo bo song va trong khu vuc trung tam do thi.
Két qua phan tich c6 thé giup nhén dién cac diém
nong ngap lut d6 thi va méi lién hé gitra mo hinh
str dung dat véi rui ro ngap. Nhitng thong tin nay
c6 y nghia quan trong cho quy hoach va quan ly
d6 thi, vi chiing cung cip can cir khong gian dé
dé xudt cac giai phap wu tién nhu kiém soat mo
rong xay dung vao vung trling, tang cuong
khong gian xanh va mat nudc trit nudc, nang cap
hé thdng thoat nude, ciing nhu 16ng ghép rii ro
ngép lut vao quy hoach str dung dat va phat trién
do thi thich tmg khi hdu trong tuong lai.

Tuy vay, trong nghién ctru nay, khu vuc ngép
lut duoc trich xuét tir dit liéu cua Sentinel Asia
(dua trén anh vé tinh Sentinel-1), trong do6 cac
vung c¢6 kha nang cao bi ngap dugc xac dinh gian
tiép tr sy thay ddi tin hiéu phéan xa cua bé mat
nudc sau trin mua 16n. Ban d6 nay méi chi chi
ra cac khu vuc c6 kha ndng cao bi ngdp ma chua
dugc kiém chimg mot cach hé théng bang khao
sat thuc dia. Vi vay, cac khu vuc bi ngap thé hién
trén ban d6 van tiém an nhitng sai s6 nhat dinh.
Sai sb co thé phat sinh khi tin hiéu ra-da bi nhidu
& khu vuc d6 thi c6 nhiéu cong trinh cao ting
hodc bé mat kim loai, hay trong cic vung co
tham thyuc vat ram rap che phu mat nudc. Do do,
cac két qua phan tich dya trén ban dd khu vuce bi
ngap nay can duoc dién giai voi mirc do than
trong phi hop va can duge kiém ching bd sung
br:ing cac khao sat thuc dia. Thém vao do, cac

phén tich trong bai bao hién chi tap trung vao
viéc phan loai 16p phu dat va danh gia dién tich
16p phu dat trong khu vuc bi ngap. Nghién ctru
hién tai chua mé rong moé hinh hoac Kkét hop cac
kich ban bién d6i khi hau/thuy vin dé phuc vu
cho véan dé du bao ngap lut cho twong lai.

4. Két luan

Nghién ctiru nay da ching minh tinh hi¢u qua
cua viéc tich hop dit liéu vién tham, cac thuat
toan hoc may va nén tang dién toan dam may
trong 1ap ban do hién trang 16p phu dit va phan
tich tac dong ngdp lut tai mot d6 thi ven bién
mién Trung. Bang cach khai thac anh Sentinel-2
va ap dung hai mé hinh rung phan loai va cay
phén loai tang cuong, nghién ctu da xay dung
dugc ban d6 16p phu dt chi tiét cho khu vuc d6
thi dugc khao sat. Két qua cho thdy mo hinh cay
phan loai ting cudng cho két qua tot hon va duoc
sir dung dé mo ta phan bd cua cac loai hinh sir
dung dat nam 2025. Viéc két hop ban d6 16p phu
dat voi dir liéu ving ngép tir Sentinel Asia cho
thiy phan 16n dién tich bi ngip nim trong khu
vuc xay dung, qua d6 nhan manh vai trd ctia qua
trinh d6 thi hoa va gia ting bé mit khong tham
nudc trong viéc phan tich rai ro ngap lut do thi.

Vé mat ung dung, cach tiép can dugc trinh
bay trong bai bao co thé dugc mo rong cho cac
d6 thi ven bién khac nham cung cap thong tin
cap nhat, dang tin cdy phuc vu quy hoach st
dung dat, xac dinh cac diém néng ngap lut va uu
tién cac giai phap giam thiéu rai ro nhu kiém soat
mé rong xay dung, tang cuong khong gian xanh
va ha tang thoat nudc. Trong twong lai, cic
nghién ciru tiép theo c6 thé két hop dong thoi dir
lidu Sentinel-1 (SAR) va Sentinel-2 dé khai thac
t6t hon cac dir liéu vién tham dé phuc vu phéan
loai 16p phu dat va nhan dién vang ngip. Bén
canh do6, viéc tich hop thém dir liéu quan tric
mua, cac mo hinh thuy van — thuy lyc va bd dir
liéu ngap lut duoc kiém chung thyc dia, cling
nhu thir nghiém cac mé hinh hoc may tién tién
ngoai nén tang GEE, s& gbp phan hoan thién hon
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nlta d§ chinh xé&c va tin cay cua phuong phap
hién tai.
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