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Nghién ciru

UNG DUNG NEN TANG PIEN TOAN PAM MAY GOOGLE
EARTH ENGINE VA DU LIEU ANH SANG BAN PEM
TRONG LAP BAN PO ANH HUONG CUA LU LUT TAI

QUAN PAO CAT BA
Phan Thj Mai Hoa'?>", Nguyén Quéc Phi', Nguyén Thi Crc!
'"Truong Dai hoc M6 - Dia chit
*Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Tém tit
Thién tai nhu bdo, lii lut va cdac hién twong thoi tiét cuc doan thuong gady ton
that nghiém trong vé ha tang va doi séng, doi héi cdc phwong phdp danh gid nhanh
va chinh xdc d@é hé tro img phd, phuc hoi. Trong béi canh @6, dit liéu dnh sing ban
dém (Night Time Light - NTL) néi 1én nhw cong cu hiéu qua trong gidm sat téc dong
thién tai trén pham vi rong. Nghién cuu nay phan tich truong hop bao Yagi nam 2024
tai quc”in dao Cat Ba, noi mat dién dién rong la mot tac dong néi bat. Sir dung dir liéu
NTL hang ngay tir VIIRS Black Marble (VNP4642) trén nén tang dién todn dam mady
(Google Earth Engine - GEE), chi sé mitc dé thay déi dnh sang ban dém (Normalized
Change Ratio - NCR) duwoc tinh ¢ cap pixel cho giai doan truée (01 - 10/08/2024) va
sau bao (20 - 30/09/2024), dong thoi kiém dinh véi diF liéu ngdp lut Sentinel-1 SAR.
Két qua cho thdy dién tich nhém rat thap tang 26,5 %, trong khi nhom cao va rit cao
giam trén 60 %. Cdc tic dong nang nhat tdp trung tai thi tran Cat Ba, Phu Long va
Viét Hai; Riéng phia TAy Phu Long ghi nhan NCR thip nhét (-0,83 nWW-cm >sr),
tring khép viimg ngdp sau. Phirong phdp ndy khang dinh tiém nang két hop NTL va
GEE trong giam sat nhanh hdu qua thién tai, hé tro xdc dinh khu viee wu tién ung pho
& viing ven bién va hai dao.
T khoa: Cat Ba; Dir liéu anh sang ban dém; Chi s6 mirc do thay ddi: Google
Earth Engine; L1 lut.
Abstract
Night-Time Light Remote Sensing and Google Earth Engine
Jor flood impact mapping: A case study of the Cat Ba island
Natural hazards such as typhoons, floods, and other extreme weather events often
cause severe damage to infrastructure and human livelihoods, necessitating rapid and
accurate assessment methods to support disaster response and recovery. In this context,
Night-Time Light (NTL) data have emerged as an effective tool for monitoring the
impacts of natural hazards over large areas. This study examines the case of Typhoon
Yagi in 2024, which caused widespread power outages across Cat Ba island. Using
daily NTL data from the VIIRS Black Marble product (VNP46A42) on the Google Earth
Engine (GEE) cloud platform, the Normalized Change Ratio (NCR) was computed at
the pixel level for the pre-event (01 - 10 August 2024) and post-event (20 - 30 September
2024) periods, and validated against flood extent data derived from Sentinel-1 SAR
imagery. Results indicate that the area classified as very low illumination increased
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Nghién ciru

by 26.5 %, while the “high” and “very high” categories decreased by over 60 %. The
most severely affected areas were Cat Ba, Phu Long, and Viet Hai. Notably, Western
Phu Long recorded the lowest NCR value (-0.83 nW-cm™2-sr™), coinciding with the
deepest inundation zones. These findings highlight the potential of integrating NTL
data with GEE for rapid post-disaster impact assessment, enabling the prioritization

of response efforts in coastal and island regions.

Key words: Cat Ba island; Night-Time Light; Normalized Change Ratio; Google

Earth Engine; Flood.

BBT nhan bai: 25/8/2025; Phan bién xong: 03/10/2025; Chéap nhan ding: 30/10/2025
*Tac gia lién hé, Email: phanthimaihoa@humg.edu.vn
DOI: https://doi.org/10.63064/khtnmt.2025.748

1. Giéi thi¢u

Bao Yagi nam 2024 la mot trong
nhiing con bao manh gay tac dong nghiém
trong dén khu vuc ven bién va hai dao
Mién Bic Viét Nam. Sau khi d6 b, bio
kém theo mua 16n da gay ra tinh trang 10
lut va gian doan nghiém trong céc hoat
dong kinh té - x4 hoi, dic biét tai quan dao
Cét Ba (thanh phd Hai Phong). Hé thong
ha tang thiét yéu, bao gdm dién va vién
thong, bi anh huong déng ké, khién nhu
cdu danh gia nhanh va chinh x4c mirc do
thiét hai tré nén cép bach. Trong bdi canh
do, viéc ung dung dit liéu vién tham, dic
biét 1a dir liéu anh sdng ban dém (NTL)
tir vé tinh, md ra hudng tiép can moi cho
viéc gidm sat va phan tich tac dong cua
thién tai trén pham vi rdng, hd tro hiéu
qua cho cong tac tng pho va phuc hdi sau
tham hoa.

Céac phuong phap khao sat thuc dia
truyén thong trong danh gia thiét hai sau
tham hoa thuong cham va kho trién khai
¢ nhiing khu vuc bi anh hudng nang.
Nguoc lai, dir liéu vién tham, dic biét 1a
NTL, cho phép gidm sat nhanh trén di¢n
rong va cung cap géc nhin doc ddo vé
muc do hoat dong cua con nguoi va ha
téng dién [17]. Su suy gidm 10 rét dO sang

ban dém thuong phan anh cac khu vuc bi
anh hudng, giup phat hién nhanh vung
chiu tadc dong cua thién tai va da dugc Gng
dung rong rii trong nhiéu nghién ciru trén
thé gioi.

Mic du dir liéu NTL hiru ich trong
danh gia tac dong thién tai, viéc st dung
van gip thach thirc do anh huéng ciia may,
khi quyén va chu ky anh tring [13. Dit
liéu NTL hang ngay tir VIIRS phéan anh rd
hon céc bién dong tirc thoi nhung van han
ché khi thoi tiét nhiéu may [18]. Dé khic
phuc, NASA d3 phét trién bo san pham
“Black Marble” (VNP46A2) v6i d§ phan
giai 500 m, duoc hiéu chinh loai bo nhiéu
mAy va anh tring [12]. Nhiéu nghién ctru
da chimg minh dir liéu nay giap nhan dién
chinh xé4c cac khu vue mat dién va hd tro
hiéu qua cho cong tac cuu trg sau tham
hoa[11, 15].

Déi v6i thién tai 1di lut, dit liéu NTL
dac bi¢t hiru ich trong danh gia tdc dong
xa hoi vuot ra ngoai pham vi ngdp nudc
truc tiép, phan anh cac gian doan vé dién
va sinh hoat ctia cong dong [19]. Nghién
ctru gan ddy cho thay phan 16n khu vuc bi
anh huong thé hién qua NTL khong tring
v6i ving ngap duoc quan tric bang vé
tinh, cho thdy phwong phap nay b sung
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thong tin quan trong cho gidm sat thién
tai [3]. Quan diém nay duoc cing ¢ boi
nhiéu nghién ciru qudc té, cho thay dir liéu
NTL c6 thé phat hién cac tac dong gian
tiép cua thién tai, tir mat dién quy mo lén
dén thay ddi m6 hinh hoat dong ban dém,
giip nang cao hi¢u qua danh gié thiét hai
va hd trg cong tac img pho [5, 12, 17].

2. Phuong phap nghién ciru

2.1. Khu vwe nghién ciru

Quan dao Cat Ba thudc huyén Cat
Hai, thanh ph6 Hai Phong, nam & phia Tay
Nam vinh Ha Long trong khoang 20°44’
- 20°55' vi d6 Bic va 106°52' - 107°07"
kinh d6 Pong. Khu vuc bao gdm hon 360
dao da voi, trong d6 dao Cat Ba la dao

Xuat phat tir boi canh trén, nghién 14n nhit véi dia hinh karst dic trung, xen
ctru nay ing dung dir liéu NTL héf}g ngay kg cac thung liing va ddm pha ven bién
VNP46A2 (NOAA/VIIRS) trén nén taing  [7]. Pao Cat Ba nam trong vung khi hau
Google Earth Engine dé phan tich swthay  nhi¢t d6i gi6 mua véi mua he néng am,
doi d sang trudc va sau bdo Yagi ndm  mura nhiéu (tir thang 5 - thang 10) va mua

2024, qua d6 danh gia nhanh mirc d¢ anh

dong lanh, it mua (tir thang 11 - thang 4

huong khong gian cua 1i tai quan ddo Cat  npim sau). Nhiét do trung binh dao dong
Ba. Két qua duoc dbi chiéu véi thong tin - khoang 25 - 28 °C, chiu anh huéng manh
thiét hai tir cdc ngudn chinh thong nhdm  cua bio va thuy tridu nhat triéu c6 bién do
kiém chung, gop phan lam 1o tiém ning 3 - 3,5 m [2]. Trai nghiém lich st, kinh té

ctia NTL trong giam st va hd trg tmg pho
thién tai & khu vuc ven bién dao.
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254

nhu sat 16 nghiém trong tai Mién Béc Viét
Nam, trong d6 quan dao Cat Ba chiu anh
huéng ning né vé ha tang va sinh hoat
nguoi dan [10]. Béo chi trong nudc ghi
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nhan mai nha bj thdi bay, cay giy do va
ndi that vuong vai khép noi tai thi tran Cat
Ba; Cac hé théng dién, nudc va vién thong
bi ngat trong nhiéu ngay, khién dan cu gip
kho khan sinh hoat nghiém trong [1].

Trén co s¢ do, khu vuc nghién ctru
duoc xac dinh la toan bo dia ban dan cu
va ha ting d6 thi tai thi trdn Cat Ba va
vung lan can, noi ¢c6 mat d§ dan cu cao
va hoat dong du lich dang ké (nhu nha
hang, khach san, cang va chg dém). Viéc
lga chon khu vuc nay nham muc tiéu phan
tich mure d§ gian doan hoat dong qua thay
ddi NTL trudc va sau bdo, phan anh tac
dong x4 hoi - kinh té cua 1i lut.

2.2. Phwong phdp nghién ciru

Dit liéu vién tham st dung trong
nghién ctru duoc ldy tir sin pham NOAA/
VIIRS/001/VNP46A2  (VIIRS  Black
Marble) do NASA/NOAA cung cip trén
nén tang dién toan dam may Google Earth
Engine (GEE) [14]. San pham niy cung cip
dir liéu NTL hang ngay ¢ do phan giai 500
m, da dugc hiéu chinh BRDF, loai bé anh
hudng ctia nh tring va khi quyén [12]. Phan
tich tdp trung vao hai giai doan: Trudc bao
(01-10/8/2024) vasaubao (20 - 30/9/2024).
Céc anh NTL trong tirng giai doan dugc loc
theo thoi gian va pham vi ranh gidi Cat Ba,
sau d6 tinh gi4 tri trung binh dé giam nhiéu
va loai bo anh bét thuong.

Pé danh gida muc do thay doi anh
sang, nghién ctru str dung chi s6 muc do
thay doi NTL NCR (Normalized Change
Ratio) [3] dugc tinh cho tirng pixel theo
cong thuc:

TLsqu biao~NTLtrwsc bio (1)

NTLtrvéc bio

Chi s6 NCR cho phép dinh luong su
thay doi tuong ddi ctia NTL tai mdi vi tri,

N
NCR =

Nghién ciru

trong d6 gia tri &m phan anh su suy giadm
(thudong do mat dién hoic giam hoat dong
ban dém), gia tri dwong thé hién sy gia
tang anh sang va gia tri gan 0 cho théy it
bién dong [15]. Két qua duogc truc quan
hoa dudi dang ban do raster, str dung bang
mau phan ky dé thé hién rd cac ving giam
manh, dn dinh, hodc tang sang.

Phén tich dugc thuc hién ¢ cip do
pixel nham phat hién chi tiét khong gian
cac khu vuc bi anh huong. Pong thoi, gia
tri NTL trung binh cua toan bg khu vuc
nghién ctru dugc tinh cho ca hai giai doan,
tor d6 xac dinh mac gidm anh sang trung
binh toan ving. Pay 1a chi bao tong quat
phéan anh mirc d gidn doan hoat dong ban
dém do bao gay ra.

D¢ kiém dinh tinh chinh xéc clia két
qua, dir liéu NTL dugc ddi chiéu véi bang
chung thyuc dia thu thap tir cac ngudn bao
chi chinh théng va bao cdo cta co quan
quan ly. Nhimng hinh anh va bai viét ghi
nhan canh mat dién, hu hai ha tang sau bio
dugc so sanh tryc tiép véi ban d6 NCR
nham x4c nhan tinh hop 1y cta cac ving
suy giam anh sang. Phuong phap nay dam
bao tinh minh chtng cua két qua phan tich,
dong thoi gitip loai trir nhitng thay doi 4nh
sang khong lién quan dén bao.

Pé dam bao do tin cdy ctia phan tich,
két qua ban do thay d6i NTL duoc kiém
dinh chéo véi cac nguén dir li¢u doc lap.
Cu thé, dit liéu pham vi ngap lut duoc trich
xuét tir anh radar Sentinel-1 SAR vao thang
9 ndm 2024 nham so sanh va danh gia muc
do trung khédp voi cac khu vuce co gia tri
NCR am 16n. Quy trinh nay khong chi giup
xac nhan tinh hop 1¢ cta ban d6 NCR ma
con cho phép phén biét tac dong truc tiép
cua 1 Iut v6i cac yéu t6 nhiéu khac nhu
mAy, swong mu hodc bién dong theo muia.
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3. Két qua nghién ctru

Phan tich dir liu NTL tir san pham
VIIRS Black Marble [16] cho thay su thay
d6i 16 rét vé cudong do chiéu sang tai quan
dao Cat Ba gitra giai doan trudc bao (thang
8/2024) va sau bao (thang 9/2024). Dix li¢u
duogc phan loai thanh nim nhom gia tri (rat
thap, thap, trung binh, cao va rat cao) bang
phuong phap phén 16p théng ké tu nhién

(Natural Breaks - Jenks) trong phan mém
ArcGIS. Phuong phap nay cho phép tdi uu
hoéa su khac biét gitra cac 16p va giam sai
léch ng1 nhdém, nho @6 phan anh trung thue
su bién thién khong gian cua dir liéu NTL
[4, 6]. Dt liu sau khi da phan nhom phan
anh muc d§ hoat dong ban dém va di¢n
tich phan vung gia tri NTL trong ting xa
trude bao va sau bao Yagi (Bang 1, 2).

Bdng 1. Dién tich phédn vang gid tri anh sang ban dém tgi cdac xa trén ddo Cat Ba,
thang 8/2024 (trwdc bao Yagi)

Xi . ] Dién tich (km?) ]
Rat thap Thap Trung binh Cao Rit cao

Cat Ba 3,47 5,89 2,33 3,49 1,22
Gia Ludn 2,79 0,00 0,00 0,00 0,00
Hién Hao 0,20 7,18 1,11 0,00 0,00
Phu Long 53,36 12,81 3,54 3,49 2,35
Tran Chau 29,91 3,50 1,55 2,31 0,12
Viét Hai 2491 10,87 2,75 0,86 0,36
Xuan Pam 5,73 3,24 0,00 0,00 0,00

Tong 120,37 43,50 11,28 10,15 4,05

Bdng 2. Dién tich phdn vang gid tri anh sang ban dém tgi cdc xa trén ddo Cat Ba,

thang 9/2024 (sau bao Yagi)
Xi o ] Dién tich (km?) ]
Rat thap Thap Trung binh Cao Rat cao
Cat Ba 8,16 429 3,34 0,52 0,08
Gia Luan 2,79 0,00 0,00 0,00 0,00
Hién Hao 2,89 5,52 0,07 0,00 0,00
Phu Long 58,01 9,37 3,94 2,79 1,46
Tran Chau 32,88 2,53 1,97 0,01 0,00
Viét Hai 38,62 1,00 0,13 0,00 0,00
Xuan Dam 8,93 0,04 0,00 0,00 0,00
Tong 152,29 22,74 9,45 3,31 1,55

Hinh 2(a) biéu dién ban d6 cudng do
NTL thang 8/2024 (trudc bao Yagi), trong
khi Hinh 2(b) thé hién sy thay doi sau bdo
thang 9/2024. Két qua cho thiy tong dién
tich thuéc nhom “rat thip” ting tir 120,37
km? 1én 152,29 km?* (tang 26,5 %), trong khi
cac nhom “cao” va “rat cao’ lén luot giam
tr 10,15 km? va 4,05 km? Xuong 3,31 km?
va 1,55 km?. Xu hudéng nay phan anh su suy
giam dang ké cuong do chiéu sang tai cac khu
vuc dan cu sau bao Yagi. Cac xa Cat Ba, Phu
Long va Viét Hai, von 13 trung tam kinh té -
xa hoi cia huyén dao, chiu anh huéng nang
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né nhét. Tai thi tran Cat Ba, dién tich nhom

“rat thap tang gép doi, trong khi nhom ‘rt
cao” gan nhu bién mat. Xa Phu Long, dic
bi¢t khu vuc phia Tay, ghi nhan gia tri NCR
(Nighttime Change Ratio) thdp nhat (-0,83
nW-cm ?-sr™'), trung khép véi ving ngap sau
theo ban dd ngap lut thang 9/2024. Tai Viét
Hai, xu hudng tuong tu dugc ghi nhan véi su
gia tang dién tich “rat thdp” va giam manh
nhém NTL cao. Nguoc lai, Gia Luan va Tran
Chau duy tri mirc NTL thap 6n dinh cé trudc
va sau bio, pht hop véi mat do dan cu thip
va hoat dong ban dém han ché.
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Hinh 3 thé hién mbi twong quan
khong gian gitta ban dd pham vi ngap lut
va mirc do thay doi cuong do NTL thong
qua chi s6 NCR, dugc thé hién bﬁng hé
mau tir xanh lam dam (gidam manh NTL)
dén d6 cam (tang NTL). Két qua cho thay
cac vung ¢6 NCR am 16n (mau xanh lam
dén xanh luc) tap trung chu yéu & phia
Tay ddo, dac bi¢t tai Phu Long, Hién Hao
va mot phan Xuan Pam, trung khép rd
rét vdi cdc mang mau dd va cam trén ban
dd ngép lut - tuong tmg véi cac khu vuc
c6 nguy co ngap cao va rat cao. Piu nay
ching to cuong do NTL tai cac vung chiu
ngap bi suy giam dang ké, phan anh su
gian doan hoat dong dan sinh va kinh té
trong thoi gian mua 1a.
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Nguoc lai, mot sé khu vuc gidm manh
NTL nhung khong ndm trong vung ngap co
thé do anh huong gian tiép ciia g6 bdo gy
hu hong duong day di¢n, lam mat dién cuc
bd. Trong khi d6, khu vyc thi tran Cat Ba
va vung phu can, mac du nam trong pham
vi ngép, nhung chi ghi nhdn NCR giam nhe
(vang nhat dén cam nhat), cho thiy kha
nang phuc hdi nhanh hé théng dién va ha
téng do6 thi, hodc co ngué)n dién du phong
phuc vu khu du lich va dan cu tép trung. Xu
huéng nay phu hop véi két luan ciia nhom
tac gia [8], ring bién dong NTL sau thién
tai khong chi phan anh tac dong truc tiép tir
ngap lut ma con bi chi phéi boi cac yéu t6
gian tiép nhu mét dién, hu hai ha tﬁng hoac
suy giam hoat dong kinh té - xa hoi.
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Hinh 3: Mirc dj thay doi cwong dj chiéu sang (NCR) tai cdc xi trén dio Cdt Ba
sau bdo Yagi
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Két qua nghién ciru ndy tuong dong
v6i cac nghién ctru qudc té, dir liéu NTL
la cong cu hi¢u qua trong danh gia nhanh
pham vi va mac do anh huong cua thién
tai. Nhom tac gia [15] da st dung phuong
phép tuong tu dé theo doi mat dién sau
bao Maria tai Puerto Rico va nhém téac gia
[3] ching minh kha nidng xac dinh viung
chiu tac dong sau 1l lut & Nam A béng
NCR tur di¥ li¢u VIIRS.

Hinh 2 va 3 két hop vé6i bang s licu
phan vung gia tri NTL cho tirng xa da cung
cap bang ching truc quan va dinh luong
16 rang vé tac dong ctia bio Yagi dén hoat
dong tai Cat Ba, dong thoi khang dinh gia
tri cua phuong phap nay trong gidm sat va
wu tién hoa cong tac phuc hoi sau thién tai
& khu vuc ven bién va hai dao.

4. Thao luan

Két qua phén tich dit liéu NTL VIIRS
cho thiy su suy giam manh do sang ban
dém tai Cat Ba sau bao Yagi, phan anh
truc tiép tac dong cua thién tai dén hé
thong dién va hoat dong kinh té - xa hoi.
Viéc suy giam 10 rét ¢ cac khu vuc dan
cu tap trung, dic biét tai thi tran Cat Ba
va cac tuyén dudng ven bién, phit hop vai
thong tin tr cac bao cdo thiét hai va hinh
anh hién truong ghi nhan tinh trang mat
dién dién rong [1].

Két qua nay twong dong véi cac
nghién ctru trude day st dung NTL dé
gidm sat mat dién va danh gia tic dong
thién tai. Nhém tac gia [15] da ching
minh rang chi s6 thay doi twong d6i NTL
c6 thé phan anh chinh xac cac khu vuc
méat dién do bdo Maria tai Puerto Rico.
Tuong tu, nhoém tac gid [3] khi nghién
ctru 1 lut tai Nam A da cho thiy rang céac
ving ¢6 NCR am 16n tring khop déng ké
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v6i khu vuc chiu tac dong truc tiép cua lu.
Diéu nay cho thdy phuong phap ap dung
tai Cat Ba c6 tinh khai quat cao va c6 thé
nhan rong sang cac khu vuc khac chiu anh
huodng cia thién tai.

Tuy nhién, mot s6 khu vuc c6 NCR
thap nhung khong ndm trong ving ngap lut
theo dir liéu Sentinel-1 SAR, c¢6 thé xuat
phét tir cic nguyén nhan gian tiép nhu gié
manh lam dat duong day dién, hu héng ha
tang phan phdi, hodc ngudi dan chi dong
cat giam st dung dién. Nguoc lai, mot sO
pixel c6 NCR dwong hoic it thay d6i di ndm
trong ving ngp c6 thé do hoat dong phuc
hdi nhanh, sy tdn tai ctia cac nguén dién du
phong (may phat), hoac do dic diém cia
anh NTL bi anh hudng béi nhidu khi quyén
cuc bd. Didu nay phit hop v6i nhan dinh ctia
nhom tc gia [13] rang khong phai tat ca cac
bién dong NTL déu bét ngudn tir tic dong
triec tiép cua thién tai.

Tu géc d6 tng dung, phuong phap
nay mang lai mot cong cu giam sat nhanh
va chi phi thap, dic biét hiru ich trong giai
doan ngay sau thién tai khi thong tin thuc
dia con han ché. Viéc trién khai trén nén
tang GEE cho phép tu dong hoa xur ly dir
liéu, tao diéu kién cho cac co quan quan ly
dia phuong, don vi ctru ho va to chire nhan
dao nhanh chong xac dinh céc khu vuc uu
tién hd trg. Hon nira, két qua nghién ctru
cling mo ra kha nang tich hop NTL voi
céc nguon dir liéu vién tham khac (SAR,
quang hoc da phd) dé xay dung hé thong
canh bao va danh gia ton thuong do tai
bién thién nhién toan dién hon.

5. Két luin

Nghién ctru da chung minh hi¢u qua
cua viéc ung dung dir liéu NTL VIIRS
Black Marble (VNP46A2) trén nén tang
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Google Earth Engine trong danh gia nhanh
muc d) anh hudng khong gian cua thién tai.
Trudng hop bio Yagi nim 2024 tai quan
dao Cat Ba cho thiy phuong phap tinh toan
chi s6 NCR & cép do pixel, két hop doi
chiéu voi dit liéu ngap lut Sentinel-1 SAR,
da phat hién ro rét sy suy gidm cuong do
chiéu sang tai cac khu vyc dan cu trong
diém, dic biét & Cat Ba, Phu Long va Viét
Hai. Két qua c6 sy twong quan chit ché vai
thuc dia va phu hop voi cac nghién ctu
qudc té, khang dinh NTL 13 chi bao tin cay
phan anh gidn doan hoat dong sau thién tai.

Tuy nhién, phuong phap con bi anh
huong boi didu kién may, suong mu va
cac yéu to phi thién tai. Do d6, can tiép
tuc tich hop dir liéu vién tham da ngudn
(SAR, quang hoc da phd) va cac k§y thuat
hoc may dé ty dong phan loai nguyén nhan
thay d6i NTL. Ngoai ra, két qua nghién
ciru goi mé kha nang tich hgp phuong
phap nay vao cac chuong trinh gidm sat
thién tai & quy mo quéc gia, dic biét tai
cac khu vuc ven bién va hai dao - noi
thuong xuyén chiu tic dong truc tiép cta
bdo, 1i. Viéc ap dung c6 hé thong s& gop
phan hd trg qué trinh vu tién Gng pho va
phan bd hop 1y ngudn luc phuc hoi. Dé t6i
uru hoa hidu qua trién khai, can xay dung
co ché chia sé dir lidu giira cac co quan
lién quan, dong thoi ting cuong ning luc
cho doi ngii ky thuat trong vi¢c khai thac
va phan tich dir liéu NTL.

Loi cdm on: Nghién clru nay dugc
hd tro boi Dé tai khoa hoc va cong nghé
cép Co s¢, Truong Bai hoc M6 - Dia chét
nam 2025, ma s T25-32.
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