BAI BAO KHOA HOC

NGHIEN CUU UNG DUNG ANH VE TINH SENTINEL 2 PE XAC PINH VI
TRI TRUOQT LO PAT BANG MO HINH PHAN LOAI RANDOM FOREST

Doan Viét Long', Nguyén Chi Cong', Pham Thanh Hung', Nguyén Tién Cwong’

Tom tat: Trong nghién ciru vé tricot 16 dat ¢ Viét Nam, Hgmfn dir liéu vé hién trang trieot Io' chira diroc
thu thap ﬁf})-' dii do khé khan trong cong tac do dac xdac dinh vi tri va thoi gian trieot lo. Véi sie phat
trién ciia khoa hoc quan sat Trai ddt va khoa hoc maéy tinh, céng nghé xir Iy anh vién tham cé thé giai
quyét van dé nay. Nghién ciru nay sir dung ky thudt phan tich anh vién tham Sentinel 2 dé nhan dang vi
tri tricot lo. Hai anh vé tinh trieéc va sau khi xay ra trieot lo diroc sir dung dé phan tich. Vi tri cac diém
trieot lo diroc xac dinh dira trén phan tich sir thay déi ciia chi sé tham thirc vat NDVI sir dung mé hinh
phan loai Random Forest (RF) va ky thudt chong chdp ban do. Két qua kiém dinh cho thay mé hinh RF
cho dé chinh xac toan cuc dat 98.2% va chi sé Kappa dat 0.95. Két qua kiém chimng tai 2 vi tri tricot lo

béng dit liéu anh chup thiee té da cho thay kha ndng ap dung ciia mé hinh nay.
Tuw khéa: Truot 16 dat, Sentinel 2, phﬁn mém SNAP, Random Forest, NDVI

1. GIOI THIEU CHUNG

Trwot 1& dat dwoc dinh nghia la sw dich chuyén
cta khdi dat, da trén suwon doc dudi tac dong cua
trong hrc (Cruden & Varnes, 1996). Pay la loai
hinh thién tai kha phé bién & trén thé gidi, gay hau
qua hét sttc nghiém trong (Reichenbach et al.,
2018). Trong nghién ctru vé hién twong nay, cong
tac thu thap dir liéu cac vu trwot 1o (vi tri, thoi
gian, loai hinh, quy mé ...) da xay ra la rat quan
trong. Viéc nay co thé dwoc thue hién bﬁng khao
sat do dac thwe té hodc thong qua phan tich dir liéu
anh tr may bay (Scaioni et al., 2014). Qua trinh
nay tiéu ton kha nhiéu thoi gian khi phai thue hién
trén mot pham vi rat rong va1 dia hinh phre tap
(Qin et al., 2018). Ngay nay, v&i su phat trién cia
khoa hoc quan sat trai Trai dat, ky thuat vién tham
da duoc tng dung gmp nhan dién nhanh cac vu
trueot 10 dat (Guzzetti et al., 2012). Anh vién tham
6 thé thu thap tir nhiéu nguén vé tinh khac nhau,

! Khoa Xav dimmg Cdng trinh thitv, Trireng Pai hoc Bdach
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Phenikaa

¢6 thé phan chia lam 2 nhom: anh quang hoc va
anh radar. Anh quang hoc c6 thé lay tir cac vé tinh
nhu: Landsat 4, 5. 7 va 8, Sentinel-2A/B (Amatya
et al., 2019; Budha & Bhardwaj, 2019; Li et al.,
2016: Qin et al., 2018; Zhao et al., 2017). Trong
khi d6, anh radar c6 thé thu thap fir vé tinh radar
khau do téng hop (Synthetic Aperture Radar
SAR) nhu Sentinel-1A/B, ERS-1/2, ENVISAT,
ALOS PALSAR., RADASAT-2 (Barra et al.,
2016; Liu et al., 2018; Plank et al., 2016; Strozzi
et al., 2018). Uu diém cua anh quang hoc so véi
anh SAR la c6 do phan giai cao hon, cac budc tién
xut ly va phan tich don gian hon. Do do, anh
quang hoc dwoc st dung nhiéu hon trong cac
treong hop phan tich mi ro thién tai khi can két
qua nhanh chéng.

C6 nhiéu phrrong phap nhan dang vét truot 1&
dat tir anh khong gian, c¢é thé chia lam 5 nhom:
(1) Duwa vao truc quan (visual interpretation-
based), (i1) dwa vao dac trung (feature-based),
(111) dwa vao phat hién su thay doi (change
detection-based), (iv) dwa vao moé phong dia

hinh (topographic model-based) va (v) phuong
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phap hoc may (machine learning-based). Trong
do, tuy thudc vao loai dir liéu anh va dac trung
cua timg khu vire nghién ctru dé chon phuwong
phap phan tich phu hop (Li et al., 2016). Zhao et
al. (2017) da ttng dung phwong phap phat hién
st thay doi dé phat hién cac vu truot 16 sau
dong dat dua trén dit liéu anh Landsat 8, két qua
thu dwoce kha chinh xac khi so sanh véi die liéu
anh c6 do phan giai cao tir Google Earth, tuy
nhién d6 phan giai ctia anh van kha thé (30m x
30m). Qin et al. (2018) da st dung anh Sentinel
2 c6 d6 phan giai tét hon (10m x 10m) va
phwong phap CDRMF (Change Detection-based
Markov Random Field) dé phat hién su thay déi
dit liéu anh vé tinh & thoi diém truede va sau cac
vu trot 16, két qua thu duge kha tét véi nhiéu
diém treot 16 nho da duoc xéac dinh. Phwong phap
nhan dang vét truot 16 duwa vao phan tich dia hinh
dwoc tmg dung cho cac ngudn anh cé chat hrong
tot va do phan giai cao. Nhiéu nghién ctru da si
dung nguédn dir liéu LiDAR trong phan tich va thu
dwoc két qua tot, tuy nhién dit liéu anh nay thwrong
khong phdé bién va c6 chi phi cao (Bernat
Gazibara et al., 2019; Bunn et al., 2019; Goriim,
2019: Pradhan et al., 2020). V&1 su phat trién cia
khoa hoc may tinh, k¥ thuat hoc may ctng da
duge tng dung va cho thay sy hiéu qua cao trong
viéc nhan dang cac vu truot 1o dat. Cac mé hinh

hoc may dwgce st dung trong cac nghién ctru nay

c6 thé ké dén nhw MLP-NN (Multilayer
Perceptron Neural Network), RF (Random
Forest), SVM (Support Vector Machine).

(Ghorbanzadeh et al., 2019; Prakash et al., 2020;
Tavakkoli Piralilou et al., 2019).

O Viét Nam, tng dung anh vién tham dé khoi
phuc dir liéu truot lo dat da duoc mot sd nghién
ctiru thye hién (Le & Kawagoe, 2017; Van et al.,
2017). Le & Kawagoe (2017) da st dung anh
Landsat 8 (d6 phan giai 30x30m) va tinh toan

chi s6 NDIs (Normalized Difference Indices) dé
xac dinh cac diéu kién cua thuc vat, dat va
nurde. Qua do nhan dang cac diém truot 16 & cac
tinh mién nui phia Bic cua Viét Nam. Két qua
nghién ctru da chi ra cac diém trwot 16 va phan
nhém dwa vao nguyén nhan gay trugt. Tuy
nhién do phan giai cia anh vé tinh van con &
muc tho (30x30m). Van et al. (2017) da thuc
hién lap ban dd hién trang trueot 1o dat & 14 tinh
mién nui phia Bic - Viét Nam bang phwong
phap khao sat, dir liéu anh k¥ thuat sb va anh vé
tinh. Tuy nhién nghién ctru nay ciing nhan thay
mot s han ché vé thiéu ng11611 dw liéu anh, thiéu
chuyén gia phan tich, khé xac minh thong tin 1o
dat tai cac vi tri kho tiép can va kho khan trong
khau cap nhat sd liéu.

Truot 16 dat & Viét Nam chu yéu Xay ra 0 cac
tinh mién nui phia Bic va khu virc mién Trung —
Tay Nguyén (Poan Viét Long, 2020). Pac biét,
truot 1o dat da xay ra vol muc do chuwa ting
thay, gay hau qua nang né cho khu vire céc tinh
mién Trung trong nam 2020. V&i muc tiéu cung
cﬁp thong tin vé vi tri xay ra cac vu truot 1o dat
bang cac ngudn dir liéu tiép can mién phi, bai
bao nay ap dung ky thuat phan tich anh vé tinh
Sentinel 2 va thuat toan phan loai Random
Forest trong viéc xac dinh vi tri trweot 1o dat.

2. KHU VUC NGHIEN CUU

Khu vwe nghién ciru la ving mii thudce xa
Phude Loc, huyén Phuwdc Son - tinh Quang
Nam, noi xay ra rat nhiéu vu truot 1& dat vao
thang 10 nam 2020. Pay la khu vue co6 dia hinh
hét sirc phire tap véi 95% dién tich la rirng nui,
do @6 rat khé tiép can dé khao sat thue dia. Mot
khu vue co6 dién tich khoang 17,837 km? (toa do
dia ly tir 107°49'25"- 107°52'03" d6 kinh Dong
va tir 15°15'10" - 15°17'10" d6 vi Béc), cao do
dia hinh tir 462m - 1.179m dwoc lwa chon dé
phan tich (Hinh 1).
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Hinh 1. Vi tri khu viee nghién ciru

3. PHUONG PHAP NGHIEN CUU

Anh vé tinh Sentinel 2 ¢6 chat lwong tét it bi
anh rong boi may duwge thu thap & cac thoi diém
trirde va sau vu triegt 16, Nghién ciru sir dung ph?m
mém SNAP dé xw Iy anh, tinh toan chi s6 NDVL
Sau do, thuat toan phan loai RF (tich hop trong
phan mém QGIS) dwge stt dung dé phan loai ban
@5 NDVI thanh 2 nhom: ¢6 tham phu va khong c6
tham phu. Cac vét truot 16 dwoc nhan dang duva
vao ky thuat chéng chap ban a6, dwoc thuc hién
trén phan mém QGIS. So d6 nghién ctru dugc
trinh bay ¢ Hinh 2.

{ | Anh Sentinel 2

Anh Sentinel 2

trirde triegt 1o sau trirgt 1o %
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‘ Ky thust chdng chap ban db ‘ £
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‘ Vi trf truot 16 dét ‘

Hinh 2. So' dé phieong phdp nghién ciru

3.1. Thu thip va xit Iy Anh vé tinh Sentinel 2
Vé tinh Sentinel-2 la mot hé théng quan sat
Trai dat da quang phél duwoe thue hién bai td chire

Giam sat Moi trwong va An ninh toan cau
(GMES) va duge dong té chire boi Uy ban Chau
Au (EC) va Co quan Vit tru Chau Au (ESA) (Qin
et al, 2018). Hé thong nay bao gom hai vé tinh
quay quanh cwc (titc la Sentinel-2A va Sentinel-
2B) trén cung mot quy dao nhung léch pha nhau
180°. Cac vé tinh mang thiét bi da quang pho
(MSI) tao mau goém 12 dai pho (dai 10 m, 20 m,
60 m) tir dai nhin thay va hong ngoai gan (VNIR)
dén dai hong ngoai song ngan (SWIR). Do phan
giai vé thoi gian la 5 ngay néu két hop ca hai veé
tinh. Cac cap san pham Cap-1C va Céap-2A dwoc
cung cap mién phi cho ngudi ding dé giam sat dat
dai, quan Iy khan cap va lap ban d6 mi ro.

Péi véi khu vue nghién ctru nay, dit liéu anh
Cap-1C dwoc thu thap tir web-site ctia Co quan Vil
tru Chau Au (ESA) https:/scihub.copernicus.ew/ .
Dur liéu anh vé tinh Sentinel-2B vé1 do phan giai
cao nhat 10mx10m va chu ki lap lai 1a 10 ngay sé
dwoc thu thap dé phan tich. Pé dam bao chat
lwrong trong qua trinh phan tich, nghién ctru chi
Irra chon nhitrng birc anh c6 ty 1é may che phu dudi
20%. Ngay 28/10/2020, lién tiép nhiéu vu trwot 1o
dwoc ghi nhan trén dia ban huyén Phuée Son do
anh hwong cia mwa 16n. Trén co sé do, nghién
ciru nay da hra chon 2 anh vé tinh Sentinel 2 co
chat lwong tét va dwoc chup vao thoi diém trude
trwot 16 (ngay 14/09/2020, cap 1C) va sau thoi
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diém truot 16 (ngay 28/12/2020, cap 2A) dé phan
tich (Hinh 3 va Hinh 4)
Bing 1. Théong s6 chinh cic dai phé dung dé
phéin tich NDVI cia anh vé tinh Sentinel 2B

Budérc
2 Do pha
Dai pho song c:ﬂp n
(nm) gidi (m)
Band 4 — Red 664.9 10
Band 8 — NIR 8329 10

Hinh 3. Anh Sentinel 2 trieéc vu tricot 16
(ngay 14/09/2020)

Hinh 4. Anh Sentinel 2 trieéc vu tricot 16
(ngay 28/12/2020)

Anh Sentinel 2 thu thap dwoc tir dir liéu vé tinh
méi & dang the. Pé dap vng muc dich sit dung
trong nghién ctru nay, anh vién tham phai trai qua

cac cong doan xit Iy sau: (i) hiéu chinh khi quyén
(Atmospheric correction) ddi véi anh cap 1C, (ii)
hra chon khu vire can phan tich, (iii) phan tich va
trich xuat anh NDVI ¢é d6 phan giai 10m x 10m.
Tuy thuoc vao dac diém bé mat, chi sé NDVI cua
anh sau khi dwgc phan tich sé nhan gia tri trong
khoang (-1, 1). So db cac bwdc thue hién trén
phf‘m mém SNAP duoc thé hién trong Hinh 5.

|Ba11dMa‘rhs |‘_| Subset |<_| Read |

Y

—>| BanMerge |—>| Write |

Hinh 5. Cac bieée thiec hien phan tich NDVI

Ch thich cac bwdec:

Read: doc dir liéu tir anh Sentinel-2 Level 2A
(sau khi chuyén tir Level-1C).

Subset: chon viung nghién ciru dwa vao region

of interest (ROI).

BandMaths: Tinh toan chi sé6 NDVI, theo cong
thixe (1):

NDVJ — ViR-Red _ 5854 (1)

NIR+Red  BS+B4

Véi: NIR va Red lan luot 1a phé phan xa cua
bude song can hong ngoai va bude séng mau do,
thong s6 cac dai nay dwoc cho & Bang 1.

BandMerge: ghép cac bands vao thanh mot tép
dur liéu.

Write: xuat két qua cua qua trinh xir Iy.

3.2. Phan loai anh bing thuit toan RF

Thuat toan RF duwoc dé xuat boi Breiman
(2001). Pay la mot thuat toan hoc c6 giam sat,
dwoe st dung cho ca phan 16p va héi quy dwa
trén cay quyét dinh. Chi tiét thong tin vé thuat
toan nay cé thé tham khao trong nghién ctru cia
Breiman, (2001).

Trong nghién ctru nay, vét trwot 16 s& duoe
nhan dang dwa vao su thay déi chi s6 NDVI cua
anh trude va sau sw kién. Do dia hinh khu vue
nghién ctru ¢6 d6 doc 1én, cac sudi nho va doc,
bai bao nay chi thwe hién phan tich su bién dong
thong qua 2 dac trung: (1) c6 tham phu thuwc vat,
(11) khong c6 tham phu thuc vat. Dt liéu dung
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dé xay dung moé hinh dwoc lay tir 2 ving duoc
lwra chon va da duwoc kiém chirng va1 dir liéu anh
tir Google Earth, bao gdm: (i) ving ¢6 tham phu
& toa d6 (15°16°45”° d6 vi Bac, 107°50°36” do
kinh Pong) va (i1) vung khong c6 tham phu &
toa do6 (15°16°45>° d6 vi Bac, 107°50°36” do
kinh Péng) (Hinh 6). Trong d6, 50% sb diém
(154 diém co6 tham phu va 73 diém khong cé
tham phi) dwge chon ngau nhién dé huan luyén
va tao ra bo thong s6 cho m6 hinh dv bao. Viée
kiém dinh mé hinh dwoc thuwe hién dwa trén 50%
s6 diém con lai. Qua trinh xay dung mé hinh
béng thuat toan RF duoc thuc hién trén cong cu
Train algorithm trong phan mém QGIS
(https://github.com/lennepkade/dzetsaka).  Chi
$6 @6 chinh xac toan cuc va chi sd Kappa duoc
st dung dé danh gia do chinh xac cua moé hinh
du bao. M6 hinh c6 do chinh xac cao sé duoc ap
dung aé phan loai cho toan b anh truedc va sau
st kién. Qua trinh nay dwoc thwc hién bfmg
cong cu Predict model trong QGIS.

(308 pixel)
(NDVI=0.67-0.92)

Khu vue khong co tham
phu (146 pixel)
(NDVI=-0.35-0.69)

Cha thich:
@ Mitna ving co thim phu
C] Mat na ving khong co tham phu

Hinh 6. Lira chon dir liéu xav dung mo hinh:
(i) Co tham phi (mau tim, ID=1);
(ii) Khong co tham phi (ma xanh Ia, ID=0).

3.3. Xiac dinh vi tri trwot 16
Cac anh truée va sau su kién truot 1o khi

dwoc phan loai sé duoc chf’mg chap vd1 nhau dé
nhan dién sy thay déi. Ving mat di tham phu
xuat hién & anh sau su kién so véi anh trude su
kién dwoc nhan dién la 1 vét truot 16. Ky thuat
phan 1ép va chf’mg chap anh dwgc thwc hién
bang phan mém QGIS.

4. KET QUA VA THAO LUAN

Két qua phan tich NDVI véi d6 phan giai
10mx10m truede va sau su kién truot 16 duoc
thé hién lan lwot trong Hinh 7 va Hinh 8. Gia
tri NDVI thay d6i trong khoang tir -0.40
(biéu thi mat nudce) dén 0.92 (biéll thi dat
ring). Suw khac biét gitta két qua phan tich
NDVI trude va sau su kién cho thé‘\y su thay
dbi vé tham phu thuce vat truede va sau suw kién
treot 16. Vi @6 phan giai 10m x 10m, cac vét
treot 16 nho tr 100m’ c6 thé dwoe xac dinh.
bay co thé xem 1a mét wu diém 16n cua anh
Sentinel 2 so vdi1 anh Landsat 8 vdi do phan
giai thé hon (30m x 30m) da ap dung trong
mot s6 nghién ctru trwede day (Le & Kawagoe,
2017, 2018). Ngoai ra, anh Sentinel 2 A/B co
chu ki lap lai 1a 5 ngay s& ciing cap nhiéu di
liéu anh hon so vé1 anh Landsat 8 vé1 chu ki
lap lai la 16 ngay.

Mot han ché cua anh quang hoc la bi che
khuat boi may. Vét may va bong may co thé
quan sat duoc trong anh da xw Iy NDVI (6
vuong den & Hinh 7 va Hinh 8). Ving che khuat
bo1 may sé duwge mo hinh phan loai thanh ving
khong c6 tham phu. Do do, nguoi st dung mo
hinh can ddi chiéu anh NDVI dé loai bo nhung
vung nay ra khoi phan tich truot 16.

K ét qua kiém dinh mé hinh bﬁng ma tran
twong quan & Bang 2 cho thay rang phwong
phap RF dwoc sw dung cho do chinh xac cao
v§1 d6 chinh x4ac toan cuc dat 98.2% va chi
so Kappa dat 0.95. Do d6, bo tham s cua
moé hinh nay dwge wng dung dé phan loai
vung c6 tham thuc vat va vung khong co
tham thwe vat cho toan bd anh trude va sau
su kién truot 10.
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Hinh 8. Anh da xir Iy NDVI (sau trirot lo)

Bang 2. Ma trin twong quan cia mé hinh RF

Gt the té
T C6 tham phu Khoéng c6 tham phu
Gia tri du bao -
Co tham phu 153 3
Khéng ¢6 tham phu 1 70

Anh sau khi dwoc phan loai thé hién bai hai
dac trung: (1) c6 tham phu va (i1) khong c6 tham
phu hoac bé mat nuée hodc bi anh hwong bai
may (Hinh 9 va Hinh 10). Vung khong cé tham

phi & anh triede su kién biéu thi bﬁng mau xanh

(Hinh 9) va ¢ anh sau su kién truot 1o biéu thi
bang mau d6 (Hinh 10). Nhitng ving bi che
khuat boi may (Hinh 7 va Hinh 8) dwoce mé hinh
du bao la viang khong c6 tham phu sé khong st
dung dé phan tich trwot 1& (cac 6 vuong & Hinh
9 va Hinh 10). Két qua phan loai viing khong c¢6
tham phu (Hinh 9 va Hinh 10) kha phu hop vé1
nhitng vung khong cé cay xanh, duong bo, khu
dan cu va song sudi & anh vé tinh Sentinel 2
(Hinh 3 va Hinh 4).

Két qua phan loai ving co6 tham phu va
khong co6 tham phu cua anh triede va sau s kién
dwoc chéng chap 1én nhau dé xac dinh vung bi
trwgt 16 (Hinh 11). Két qua ¢ Hinh 11 cho thay
c6 rat nhiéu ving khong c¢6 tham phu (mau do)
xuat hién sau su kién so vdi truede su kién truot
16, day la nhirng viung c6 kha nang cao da xay ra
truot 16 dat, phan anh sat thuc trang dién ra &
khu vuc nghién ctru. Vi tri cac diém truot 16 tap
trung chu yéu trén tuyén dwong bo chay doc
theo song va tai vi tri cac duong tu thuy tir swon

dbc chay ra long song.
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Cha thich: ‘ !
[(Jvung 6 tham phu )
.Vl‘mg khéng co tham pha ;

Hinh 9. Anh trieéc tricot 16 da phan loai:
(i) c6 tham phi (mau f?‘(jng);
(ii) khong co tham phi (mau xanh).

Viing bi che khudt boi may (6 vuéng den)
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thay dwoe cac bién dong nhw ngap Iut (rimg ->
mdt nrée) hay bién dong truot 1& (dat trong -> vét
treot) vi NDVI cua dat trong va mat mrde trong
phan loai 2 16p la nhw nhau. Tir két qua phan tich
trén, nghién ctru dé xuat can két hop so sanh két
qua phan tich ving trwot 16 véi ban @6 dia hinh
va anh géc vé tinh dé danh gia va nhan dinh ding
vét truot 16.

Két qua phan tich tir mé hinh dwoc so sanh véi
anh chup thuc té vao ngay 04/11/2020 tai 2 vi1 tri:
sO 1 (c6 toa d6 15°17°04> do vi Béc, 107°49°42”
do kinh DPoéng) va sb2 (c6 toadd 15°16°23" do vi
Bic, 107°49°59” @6 kinh Pong) (Hinh 11). Qua so
sanh vé hinh dang, s6 lwrong ciing nhw vi tri cac
vét treot 16 & Hinh 12 va Hinh 13, c6 thé thay
rang mo hinh cho két qua phu hop thuee té.

Chi thich:
(Jving e6 tham phi
(@ Ving khong co tham pha | |

Hinh 10. Anh sau tricot 16 da phan loai: (i) co
tham phii (mau tréng); (i) khéng cé tham phii
(mau do). Viing may (6 vuong den)

Chu thich: . L VAL T e
Viing c6 kha ning di e, Tel
xay tra trwot 1& dit A q o 'fi--" . Ly

Hinh 11. Chéng chap anh trirée trieot 16 (Hinh 9)
va sau trirot o (Hinh 10)

DPéi véi mot so khu vue, két qua chf"mg chap 2
anh can duoc phan tich thém dé loai trir nhting
diém khong chac chan. Ving cé tham phu thuc
vat trwede su kién da bi chuyén thanh vung khong
co tham phu thue vat sau sy kién (vong ellipse
mau den & Hinh 11) c6 thé khong phai 1a ving
trieot 16. So sanh d6i chiéu két qua Hinh 11 va anh
géc vé tinh trude va sau su kién & Hinh 3 va Hinh
4 cho thay tham phu nim giirta tuyén dwong va
long song da bi pha hoai va vui lap béi dat da sau
tran 10 lut. Ngoai ra, viéc phan tich 2 16p s& khong Hinh 13. Vi tri sat 16 thiee 16 56 2
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5.KET LUAN

Bai bao nay ap dung ky thuat phan tich anh vé
tinh Sentinel 2 va thuat toan phan loai Random
Forest trong viéc xac dinh vi tri trweot 1o dat. Pau
tién dir liéu anh vé tinh trwde va sau su kién trurgt
16 dwoc thu thap, xi Iy va phan tich chi s6 NDVL
Sau do6, anh NDVI dwoc phan loai thanh viing co
tham thwc vat va khong c6 tham thwe vat bﬁng
thuat toan RF. Cudi cung, vét truot 16 duoc xéac
dinh va danh gia bang cach chéng chap ving
khong co6 tham phu trede va sau sw kién trueot 1o.

Nghién ctru da cho thay wu diém cua viée st
dung anh vé tinh Sentinel 2 trong viéc xac dinh vi
tri treot 16 dat tai nhitng ving rong lén cé dia hinh
phite tap va kho tiép can. Két qua kiém ching tai 2
vi tri trweot 1& bﬁng dw liéu anh chup thue té da cho
thay duoc kha nang ap dung ciia phrong phéap nay.
Bén canh d6, két qua vé phan 16p tham thue vat va
khong 6 tham phu thye vét ciing chi ra rang ¢

TAI LIEU THAM KHAO

nhiéu yéu t6 khong chic chin dan dén sai léch
trong két qua phan loai nhr anh hwéng cia may,
ving dat trong do hoat dong cua con ngudi hay
ving tham thwe vat bi tan pha boi 1o lut. Do do,
phwrong phap nay can két hop véi phan tich ban d6
dia hinh dé xac dinh tét hon vung truot 16. Viée su
dung anh SAR véiwu diém la khong phu thuéc vao
cac yéu to thoi tiét trong phan tich xac dinh ving
trueot 16 ¢6 thé 1a mot nrdéng nghién ctru tiép theo.
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Abstract:
STUDY ON THE APPLICATION OF SENTINEL-2 OPTICAL IMAGERY TO INVENTORY
LANDSLIDES USING RANDOM FOREST CLASSIFICATION MODEL

In the study of landslides in Vietnam, the inventories of landslide has still been insufficient due to the
difficulty in measuring and detecting location and time of landslide sites. With the development of the
Earth - Observing Science and Computer Science, remote sensing technology is considered a solution to
this problem. This study utilised optical imagery Sentinel 2 for landslide detection, analysed by SNAP
and QGIS sofiware. The pre-event and post-event Sentinel 2 images acquired at the same study area
were selected for the analysis. Location of landslide points is determined based on the change of NDVI
index, using Random Forest (RF) classification model and overlay mapping technique. The validation
results showed that this model has performed well with the accuracy and kappa values are 98.2% and
0.95 respectively. In addition, the test results at 2 actual landslide locations have shown the
applicability of this method.

Keywords: Landslide: Sentinel 2; SNAP software; Random Forest, NDVL
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