Nghién citu - Ung dung

KHA NANG XAY DUNG BAN PO LOP PHU MAT PAT
TU DU LIEU VIEN THAM SENTINEL-2 THEO
PHUONG PHAP PHAN LOAI RANDOM FOREST TREN
NEN TANG PIEN TOAN PAM MAY

VU THI PHUONG THAO, SOUKSAKONE SENGCHANH
Trueong Dai hoc Mo - Dia chat

TOm tit:

Pay la nghién ciru nhu cau thuc té trong linh vuc Vién tham dé xay dung co sé dir liéu 16p
phii mat dat phuc vu theo ddi sw bién dong cdc doi twong trén bé mat Trai dat trong cac ing
dung da linh vuc.

Trong giam sat tai nguyén mai truwong Noi chung, tai nguyén nudc trong cdc luu vuc séng
noi riéng, sw két hop gia thong tin, diz liéu vién tham va mé hinh tinh todn tai nguyén nwrdc
trong liew viee dé xay dung cac kich ban tai nguyén nwéc phuc vu triec tiép cho viéc giam sét,
hé tro quyér dinh cho thich ing thién tai ciing nhie quy hoach phét trién kinh té - xa hgi phu
thugc nhiéu vao yéu to 16p phi. Lép phai 1a su két hop cia nhiéu thanh phan nhu thuec phu, tho
nhwéng, da goc va mdt niedc chiu su tde dong cua cac nhan té tw nhién nhu néng, gio, mua bdo
VA danh hwong truc tiép dén dong chay trong luu vuc. DOng chay trong lwu vuc song bén canh
chiu dnh hweng cua lép phat, con chiu dnh hweng cia dia hinh. Thyc té, ton tai méi quan hé
giira phan bé 16p phu va bé mét dia hinh, véi cdc ddc trung vé dang dia hinh, thé nhwdng va
diéu kién khi hdu.

Pé tan dung toi da tinh hiru dung ding phwong phdp phdn loai dit liéu vién tham quang
hoc trong xay dung ban do 16p phi mét dat, bai bdo gidi thiéu phwong phép xdy ding co sé dir
ligu, ban dé 16p pha mét dat tir di liéu vién tham Sentinel-2 theo phwrong phdp phdn logi random
forest trén nén tang dién todn dam mdy Google Earth Engine. Thuc nghiém siz dung di liéu
Sentinel-2 thu nhdn nam 2020 tai khu viec tinh Louangphabang, 1a mét tinh dau nguon lueu virc
sgng thugc 1anh tho cia CHDCND Lao.

Tir khoa: Lép pha mdr ddt; random forest; Sentinel-2.

1. Pit van dé phép chi dong phong, tranh, giam nhe, han

Luat Tai nguyén nuée [7] quy dinh rang ché téc hai do nudc gay ra; bao dam két hop
viéc phong, chéng va khic phuc hau qua tac  hai hoa gitra loi ich cua ca nugce véi cac vung,
hai do nuéc gay ra phai ¢ ké hoach va bien  cac nganh; gitra khoa hoc, cong nghé hién dai
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véi kinh nghiém truyén thong ciia nhan dan va
phu hop véi kha ning cua nén kinh té.

Viéc xtr ly, chiét tach théng tin 16p phu tir
dix liéu vién tham quang hoc lam dau vao cho
cac mo hinh thay van thuy luc trén co so két
hop s6 liéu thuy van da dugc khai thac kha phd
bién trong nhitng nam gan day. M6 hinh hoa
dong chay, ngap 1i, xam nhap man va xai 16
bdi lang, cho dén bai toan tinh toan nghién ctu
dong chay Iuu vuc vuc sdng cho thiy tng
dung cdng nghé vién tham Ia can thiét [4].

Hién nay, cd&c mo6 hinh Mike 11,
MikeFLOOD, MikeSHE, GeoSFM, SWAT
... ¢0 giao dién than thién va c6 kha nang giai
nhiéu bai toan dong chay tich hop nhiéu loai
dix ligu. M0 hinh thay van thay lyc thuong mo
phong dong chay tir mua va cac dac trung 16p
phu trén luu vuc [8], [9], [15].

Do dic diém tai nguyén nudc trong luu
vue thudng tai khu viee d6i ndi trén ving rong,
phuong phap do dac tryc tiép khdng hiéu qua,
viéc giam sat luu vuc s6ng c6 su tham gia cua
dit liéu vién tham n6i chung, thdng tin 16p phi
mat dat chiét tach tir dir liéu vién tham [4] noi
riéng gidp ich nhiéu cho kha ning dy béo va
han ché cac tac dong cua viéc thay d6i dong
chay thuong Iuu [5], [14]. Hon nita, vin dé
chiét tach thong tin 16p pha mat dat phuc vu
gidm sat tai nguyén nudc trong luu vuc 12 can
thiét.

Anh vién tham quang hoc Sentinel-2 ké tir
khi thu nhan dugc tor nam 2015 tir Chuong
trinh Copernicus (cta Co quan hang khong vii
tru chau Au) di dugc dua vao tng dung trong
nhiéu nganh, linh vuc. Trudc day, dé xay dung
ban d6 16p phu mat dat, thuong st dung
phuong phap giai doan bang mat, nhitng nim
gan day,

Nghién ctru phuong phap chiét tach théng
tin 16p phu mat dat tir dix liéu vién tham quang

hoc Sentinel-2 bang cach st dung phuong
phép random forrest (RF) g6p phan giam thiéu
chi phi ciing nhu ddy nhanh tc do thanh lap
ban d6 I6p phu mat dat lam dau vao cho md
hinh thiy van thuy luc phuc vu bai toan giam
sat tai nguyén nudc ndi riéng, giam sat tai
nguyén thién nhién va moi trudng noi chung.

2. Phuong phap nghién ciru

2.1. Co so' |y lugn siv dung cong nghé
vién tham quang hoc trong chiét tich théng
tin I6p phii mdt dit

Dé xay dung l6p phu mat dat, dac biét 1a
& vung nai thi cdng nghé vién tham 1a tdi vu.
Cong nghé vién tham co nhiéu loai dir liéu
khéc nhau, mdi loai dit liéu lai cung cap nhiing
théng tin khac nhau véi d6 chinh x&c khac
nhau. Do d6, cong tac danh gia phai gan voéi
nhitng ddi twong cu thé ciing nhu véi ting loai
anh cu thé [12]. Nguyén tic co ban dé phan
biét cac dbi twong 16p phu mat dat trén anh vé
tinh 1a dua vao su khac biét vé dic tinh phan
Xa cua chdng trén cac kénh pho. Viéc chiét
tach théng tin 16p phu tai vung nui s dung dix
lieu vién tham quang hoc can tap trung vao:
(1) d6 1on cia ddi tuong co thé chiét tach trén
anh, (2) dic trung yéu td thiy van trén anh, (3)
dic trung yéu té thyuc vat trén anh, (4) dic
trung yéu td dan cu trén anh, (5) dic trung yéu
t6 dat trong va cac cong trinh xay dung trén
anh [2]. Trong d6, can chi trong st dung cac
mau giai doan anh phuc vu bai toan phan loai
c6 kiém dinh dua vao céc dau hiéu trén anh,
bao gom céc dau hiéu tryc tiép (Hinh dang,
hinh mau, kich thudc, mau, bong dia vat, cau
trdc va vi tri), cac dau hiéu gian tiép (Vat thé
c6 hinh anh gidng cac vat xung quanh nhung
cd thé nhin thay tir bong, duong éng dudi long
dat ¢ thé nhin thiy trén mat dat do bién doi
cua vung dat cac dau vét dao béi dé lai, cac
hién tugng trong quéa kha hoic cac dau vét cua
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chu ky sdng dé lai trén vang dét...) va cac dau
hiéu tong hop (Pia hinh, thuc vat, hién trang
su dung dat, mang ludi thay van, song subi, he
thdng cac khe nit va cac yéu té dang tuyén)
[1], [4].

2.2. Phwong phap thanh ldp bé dii liéu
l6p phai mét dit tiv div liéu Sentinel-2

V6i tinh da dang vé do phan giai, da dau
thu, d6 phu rong va khach quan, dé tiét kiém
thoi gian va chi phi, cac d6i tuong trén bé mat
Trai dat thuong duoc chiét tach tir dit liéu vién
tham [3], [6] [11]. Phuong phéap chiét tach va
thanh lap bo dit liéu 16p phit mat dat tir dix liu
vién tham quang hoc thé hién tai Hinh 1.

Trong do, cac budc can chd y sau:

a) Thu thap dir liéu vién tham

Phu thuoc pham vi khu vuc nghién ciu va
dam bao nguyén tic dong nhat, nhat quan vé
dir liu, do d6 viéc thu thap dix liéu Sentinel-2
phai bao gém céc théng tin: (1) phan xa phd
bé mat (OLI/Sentinel), (2) nhiét 46 bé mat
(Sentinel), (3) da duoc danh gia chat luong gia
tri diém anh (Sentinel), (4) pham vi khu vuc
nghién cuu (hé toa dd, vung thuc nghiém) va
(5) théng tin thoi gian thu anh (ngay bt dau
va két thac). Dir liéu Sentinel-2 thu thap va xi
ly str dung thuat toan cua Zhu va Woodcock
[17], dam bao d6 che phu may dudi 25%.

Dir liéu vién tham

Phén loai theo phuong
phap random forrest

Sentinel-2
\ 4
Thiét ké Lay méu, xay
4y miu »  dung khoa giai
doan anh
Khong dat
v - \ 4 -
MAU phan logi Mau kiém
au phan loai ching
\ 4

| Panh gia d6 tin cay két qua
phén loali

A 4

A

A\ 4

Ban d0 16p pha mat dat trong
moi trueong GIS

Hinh 1: So do thanh ldp bé diz liéu 16p phi mar dat tir diz lieu Sentinel-2
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b) Phuong phap 1y mau

L4y mau duoc thuc hién theo phuong
phdp chon miu ngiu nhién phan ting
(Stratified Random Sampling - SRS(EQ)), la
cach chon ngdu nhién mot sé mau nhat dinh
cho ting d6i twong 16p phu (tang). S diém
ldy mau chon dbi twong bang tong sé diém lay
mau chia cho sé d6i twong 16p phu.Béi voi
phuong phap 1dy mau SRS(Eq), danh gia anh
huong cua kich thude cac diém Iy mau déi
voi két qua phéan loai ciling dugc thuc hién. bé
¢d dinh kich thudc diém lay mau ban dau,
cong thirc cua Cochran [16] dugc st dung voi
gia dinh khong biét trudc ti 18 kich c& cua mai
dbi tuong.

ZZ
Ny = % 1)

Trong d6: ny — lakich ¢& cho ting l6p; Z—
la gia tri cho mot d6 tin cay nhat dinh; p — 1a
ty 1¢ cua 16p trong dan sé; g — labang (1-p)
va e? — 1a bién d¢ 19i.

V6i kha nang linh hoat t6i da, gi4 tri cia
p =0,5, gidtri cua e = 0,05, va Z = 1,96 cho
do tin cay 95%. Luu v, tong s diém iy mau
bao gém ca cac diém danh cho huan luyén
may phuc vu phan loai (70%), va cac diém
dung dé danh gia do tin cay két qua phan loai
(30%).

c) Phén loai theo phuong phap random
forrest

Phan loai 16p phu st dung phuong phap
RF trén nén tang dién toan dam may Google
Earth Engine (GEE). RF cho thay hiéu qua
hon so v6i cac phuong phap phan loai thuong
duoc sir dung vi ¢ kha nang tim ra thugc tinh
nao quan trong hon so véi nhirng thugc tinh
khac. RF theo Pham Minh Hai, Nguyén Ngoc
Quang [10], la mét phuong phap théng ké mo
hinh héa bang may (machine learning
statistic) dung dé phuc vu cdc muc dich phan
loai, tinh hdi quy va céc nhiém vy khéc bang

cach xay dungnhiéu cay quyét dinh (Decision
tree). Cay quyét dinh bao gém ba thanh phan:
nat quyét dinh, nat 14 va nat géc. Thuat toan
cdy quyét dinh chia tap dir liéu huan luyén
thanh cac nhanh, tap dir liéu nay s¢ tach biét
thanh cac nhanh khac. Trinh ty nay tiép tuc
cho dén khi dat dwoc mot nat 1a. Nat 1a khdng
thé duoc phan tach thém. Cac ndt trong cay
quyét dinh dai dién cho céc thudc tinh duoc st
dung dé du doan két qua. Cac nat quyét dinh
cung cdp mot lién két dén cac 14 Mot khoi
lugng cay quyét dinh san sinh ra boi phuong
phap RF, dugc huan luyén thong qua ki thuat
bagging. Trong d0, bagging la mot thuat toan
tong hop gidp cai thién do chinh xac cua cac
thuat toan hoc may. K§ thuat bagging bao gém
viéc str dung cac mau khac nhau thay vi chi
mot mau di liéu. Tap dit liéu huan luyén bao
gom cac dic trung duoc st dung dé dua ra dy
doan.

RF thiét 1ap két qua dua trén cac dy doan
cua cay quyét dinh, dy doan bang cach lay gia
tri trung binh hoic gia tri trung binh cua két
qua tir cac cdy khac nhau. Tang sé luong cy
lam ting do chinh xac két qua cua phuong
phap RF. RF lam giam viéc phai thu thap qua
nhiéu bo dit liéu, tao ra cac du doan ma khong
yéu cau nhiéu cau hinh may.

Quaé trinh huan luyén cua RF cho cac cay
ra quyét dinh dién tra trong may phan loai RF.
Moi cay ra quyét dinh déu bao gdom cac nit
quyét dinh, nat nhanh va nat goc. NGt nhanh
cua mdi cay 1a dau ra cudi cung do cay ra
quyét dinh cu thé tao ra. Viéc lra chon dau ra
cubdi cung tuan theo da sb. Phuong phéap hoat
dong theo bén budc: (1) chon cac mau ngau
nhién tir tap dit liéu da cho, (2) thiét lap cay
quyét dinh cho timg d6i trgng va nhan két qua
du doan tir mdi quyét dinh cay, (3) xé&c lap két
qua du doan va (4) chon két qua duoc dy doan
nhiéu nhét 12 két qua cudi cung.
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Tong hop dé phan lop hay chia trung binh dé tinh ho: quy

Hinh 2: So dé biéu dién cac cay quyét dinh trong phwong phdp random forest

Déi vai nghién ctru nay, cac d6i tuong 16p
pht can cung cip trong méi trudng GEE dé
phan loai theo phuong phap RF bao gom:
rung, dat cay tréng, co, mat nudc, dan cu va
co s& ha tang, dat khac.

¢) Panh gia d tin cay cua két qua phan
loai

Sir dung 30% mau giai doan lam mau
kiém chimg (validation data) dé danh gia do
chinh xac két qua phan loai. Bo chinh xéc tong
thé tir 60% trg 18n c6 thé chap nhan dugc két
qua phan loai. Cac budc thuc hién nhu sau:

- Xéc dinh s lugng mau can dé danh gia,
s6 lrgng mau phu thudc vao do chinh xéc gia
dinh can dat duoc khi danh gia. Do chinh xéac
gia dinh cang cao thi s6 lugng mau can phai
lén va nguogc lai. Dung lugng mau danh gia
dugc xé4c dinh bang cong thirc sau [16] :

2 -
_z 0; 0) @)

Trong dé: O 1a do chinh xéc tong thé gia
dinh can dat duoc, z: 1a phan trdm so véi phan
bd chuan chuan (z = 1,96 cho khoang tin cay
95%, z = 1,645 cho khoang tin cay 90%); d la
nua gia tri cua O.

- Thiét ké 1ay mau: st dung phuong phap
ldy mau ngau nhién phan tang dé danh gia
duogc d6 chinh xac cua tat ca cac 1op phan loai.

- Thiét ké phan hdi sir dung.

- Phan tich, danh gia do chinh xac, d¢ tin
cay.

Qua trinh danh gia o d6 tin cay trudc tién
phai thyc hién xay duyng ma tran sai sd
(Confusion matrix) giira két qua phan loai véi
mau kiém chang [8]. Mdi trang théi 16p phu
can dam bao tdi thiéu co 50 diém kiém tra.

d) Thanh Iap ban d6 16p phu sir dung dat

Céac dbi twong 16p phu sau khi di duoc
phén loai, danh gia do tin cay dugc dua sang
moi truong GIS dé khai quéat hoa, gop cac
polygon nhé, do 16n theo quy pham tuong trng
ty 1& ban dd giam sat va duoc bién tap thanh
ban d6 chuyén dé 16p phi mit dat.

3. Két qua va danh gia két qua

3.1. Khéi quadt khu vwc nghién ciru

a) bia ly

Vi tri dia ly khu vuc nghién cuau tir
101°41'50" dén 103°25'02" d¢ kinh Déng, tir
19°02'31" dén 21°08'36” d¢ vi Bac, dién tich
16.875 km?, giap tinh Phongsaly (L&0) vé phia
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Bac, tinh Dién Bién va Son La cta Viét Nam
phia déng biac, tinh Houaphan (L&0) vé phia
déng, tinh Xiangkhouang (Lao) vé phia déng

-
¢
l.

nam, tinh Vientiane (Vién Chan, Lao) vé phia
nam, tinh Xaignabouli (L40) vé phia ty nam,
va tinh Oudomxay (L&o) ¢ phia tay.
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Hinh 3: V} tri khu vic nghién cizu

b) Bia hinh

Khu vuc nghién ctru c6 dia hinh da dang,
bao gom nui dat va nui da c6 do déc 1on, xen
k& véi thung liing va niii non hiém trg. NUi cao
nam & phia bac thoai dan xung phia nam. Noi
bat vé dia hinh trén khu virc nghién cau la day
nii Louangprabang chay gan nhu theo huéng
Bic - Nam. DAy nui Louangprabang véi nhiéu
dinh cao nhu Phu Soi Dao (2 120 m), Phu Khe
(2 079 m), Doi Phu Kha (1 980 m).

c) Thuy hé

Trén khu vyc nghién ciru ¢ hé théng sdng
sudi day dic va déu thudc luu vuc séng Mé
Kong; gisi han dong thoi boi sdng Mekong
chay theo huéng nam doc theo phia tay va
song Mae Kok, mot nhanh ctaa song Mekong

chay tir phia dong nhung & goc phia bac ngay
trueéc chd hop Iuu gitta hai con song.

3.2. Dit ligu ddu vao

- Dit liéu vién tham Sentinel-2 cua Co
quan hang khong vii tru chau Au (ESA)duoc
thu thap dé tién hanh phén thuc nghi¢m. Viéc
lya chon dit liéu vién tham Sentinel-2 cho
phan thyc nghiém vi dit liéu Sentinel-2 c6 do
phan gidi 10 m, phu hgp cho viéc thanh lap
ban d6 16p phu mit dat o ty 1& 1:50.000, tan
suat chup 1ap trung binh 14 4 ngay (chup xen
k& vé tinh Sentinel 2A va 2B 1a 5 ngay; mot sb
ving giao 2 dai c6 thé 1a 3 ngay) [13]. Dit liéu
Sentinel-2 v6i do may che phu dudi 20%,
ngay 12/12//2020 [18] thu nhén dugc tan dung
thé manh ctia vé tinh theo thiét ké trong giam
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sat cac hoat dg canh tac nong nghiép, rung, st
dung dat, thay ddi thuc phi/ sir dung dat.

- Ban d6 dia hinh khu vyc tinh
Louangphabang, CHDCND Lao, ty 1¢
1:50.000 thu thap duoc tir két qua Chuong
trinh Viét Nam giup do chinh phu Lao hién
chinh ban d6 dia hinh UTM ty 1€ 1:50.000
bang dit liéu vién tham SPOT 4.

3.3. Két qud nghién ciru

a) Két qua xir ly anh Sentinel — 2 nim
2020:

Panh gia do tin cay két qua phan loai anh
Sentinel-2 cac dbi tugng trong nghién ctu sir
dung phuong phap ma tran sai s Kappa Khat.
Budc dau tién trong qué trinh kiém dinh & xac
dinh cac khu vuc kiém tra trén Google Earth
nam 2020. DBiém kiém tra duoc tao ngau nhién

Ung dung

trong phan mém GIS, sau d6 duoc tao thanh
cac vung dém kich thudc 1ha. Cac vang dém
nay dugc trich xuit va nap vao Google Earth.
Qua cac phan tich truc quan trén anh, tinh chat
cua lop phu duge gan vao cac diém kiém tra
ngau nhién. S6 lugng diém kiém tra nay sau
d6 dugc kiém dinh thudc tinh mot 1an nira voi
dir liéu ban d6 dia hinh thu thap duoc. Qua
trinh kiém dinh duoc thuc hién cho toan khu
vuc trén tong s6 191 diém ldy miu cho nim
tai thoi ky 2020. Két qua dat dat do tin cay dén
69%, cho thdy phuong phéap nay dat giéi han
d6 chinh xéc kha cao. Két qua xay dung bo di
lieu 16p phi thé hién day du toan bo cac ddi
tuong phu mat dat chinh, cac ddi twong nay
déu d& dang thu nhan duoc tir dit liéu vién
tham quang hoc ndi chung, anh Sentinel-2 ndi
riéng.

Bang 1: Két qua danh gid dg tin cay phan logi lép phu khu viec nghién cizu

1 2 3 4 5 6
Dan
M& cu
STT | phan Cay Mat | V2 P4t | Tong | PA | UA | OA | Kappa
. Rurng N Co i co ,
loai trong nudc \ khac
s
ha
tang
1 | Ring 38 1| 5| 3] 5 5| 57| 88% | 929% | 85% | 0.69
R 4l 12 6 22 | 829% | 88%
tréng
3 |Co 2 18 5 5] 30| 86% | 81%
g | Mat 3 1 71 13 2 3| 29| 74% | 87%
nuoc
Dan cu
5 va co sO 3 3 15 8 29 | 90% | 85%
ha ting
Dit
6 , 3 1 5 1 4 10 24 | 76% | 68%
khac
Téng 50 18 35 20 37 31 191
92% | 88% | 81% | 87% | 85% | 68%
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b) Két qua thanh Iap ban d I6p phu khu
vuc nghién cau

Két qua thanh I1ap ban d6 l6p pha khu vuc
tinh Louangphabang nam 2020 st dung di
lidu Seltinel 2 thé hién tai Hinh 4, bao gom:

- Hé thng giao thong va ghi chu, duoc lay
tir ban d6 dia hinh da thu thap, hién chinh theo
anh Sentinel-2 da xu ly, tuong Gng ty I¢
1:50.000;

- Hé théng thuy hé duoc chiét tach noi
dung chuyén d& 16p pha trén co so phan loai

anh Sentinel-2, hé théng ghi cha duoc |y trén
ban d6 dia hinh ty & 1:50.000 thu thap duoc;

- Hé théng dia hinh va ghi chu, hé théng
nay duoc lay tir ban d6 dia hinh ty I¢ 1:50.000
thu thap duoc;

- Ghi chu dan cu duoc lay tir ban dd dia
hinh ty I¢ 1:50.000 thu thap duoc;

- Puodng ranh gidi cac cap duoc cap nhat
mai ranh gidi mai nhat da dugc cong bd;

- Hé théng cac ddi tuong chuyén dé 16p
phu mit dat dwoc chiét tach tir anh Sentinel-2
daxu ly.

BAN DO LOP PHU DUQC THANH LAP
TU DU LIEU ANH VE TINH SENTINEL-2
CHUPNAM 2020
PO PHAN GIAI 10 MET

‘| Bdn @b Ip phii ki vaee huyén Luang Prabang,
Chomphet, Xiengngeun, Pak Ou
thuge tinh Luang Prabang - Lao

CHU GIAI
[ eiagioitinh
| Dia gi¢i huyén
+  Vitri Giém dan cu

Giao théng
LOP PHU
I F:RUNG
C: CAY TRONG
EidGco
[ | w:mATNUGC
| B:DANCU VA CO SO HA TANG
0: AT KHAC

Ti LE 1: 50.000
0 12525 5 75 10
-

Hinh 4: Ban do 16p phu mét dat khu viee Louangphabang nam 2020
(St dung dé liéu vién tham Sentinel - 2)

4. Két luan

Véi tan suat chup lap 12 04 ngay, dir lidu
Sentinel-2 cho phép chiét tach thong tin 16p

vung nai phuc vu giam sat tai nguyén nudc
thuong ngudn luu vuc sdng.
Két qua phan loai cac ddi twong 16p phu

phu mat dat noi chung, khu vuc c6 dic trung  bang phuwong phap RF, sau khi danh gia d6 tin

cay dat duoc la 68%, cho phép xay dung duoc
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bo dit liéu 16p phu dat yéu cau thanh 1ap co s
dir licu/ban b 16p phu ty 1¢ 1:50.000, day 14
b6 théng s dau vao quan trong cho md hinh
thay van thay luc da qua qua trinh hiéu chinh
va kiém dinh md hinh tai tram thay vian khu
vuc nghién ctu, theo sé liéu dong chay lich
su.

Nhu vay, phan loai tuy dong theo phuong
phap Random forest da tr¢ thanh cdng cu hiru
dung thanh lap bo dir liéu lop phu phuc vu bai
toan giam sat tai nguyén nudc, dua vao tinh
hitu dung cua dit liéu vién tham quang hoc vé
d6 chinh xac, da thoi gian, d phu rong phu
hop vai cac khu vuc kho tiép can nhu thuong
nguon cac luu vuc song.

Viéc dé xuit va thuc nghiém quy trinh néu
trén cho thay théng tin l6p pha mit dat chiét
tach tur dit liéu vién tham quang hoc Sentinel-
2 n6i riéng, dir lieu vién tham quang hoc noi
chung dat d6 chinh xac cao, hitu hiéu xac dinh
bién dong cua cac ddi tuong lép phu trén bé
mat trai dat n6i chung, tai cac khu vuc thuong
nguodn luwu vyc sdng noi riéng. Viéc ap dung
cong nghé vién tham con gilp thuc hién cac
hoat dong giam sat, theo ddi bién dong 16p phu
va tai nguyén nudc trong qua trinh hoach dinh
su dung hop ly tai nguyén nude.O
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Ability to build the landcover map from remote sensing data sentinel-2 based on
random forest classification method on cloud computing platform

Vu Thi Phuong Thao, Souksakone Sengchanh - Hanoi University of Mining and Geology

The study focused on actual demands in the field of remote sensing for building the
landcover map from remote sensing data Sentinel-2 based on the random forest classification
method. In the orientation of water resource monitoring, the combination of remote sensing
data and water resource computational model builds water resource scenarios for direct service
of monitoring and decision support for climate change adaptation as well as socio-economic
development planning. Land cover is the combination of many components such as vegetation
cover, soil and water surface under advantages of natural factors such as the sun, wind,
rainstorm, etc. Flows in the river basin are not only impacted by the land cover but also by
topographic impacts. In fact, there existed relationships between the distribution of land cover
objects and topographic surface with the characteristics of topography, soil and climatic
conditions. The article introduced the method to build the landcover database from remote
sensing data Sentinel-2 based on the random forest classification method on the cloud
computing platform Google Earth Engine. A case study using Sentinel-2 data collected in 2020
in Louangphabang province in northern part of Lao PDR.OQ

Keyword: Landcover; random forest; Sentinel-2.
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