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Nghién ciru - l7ng 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
Truong Pai hoc M6 - Pia chat

Tom tat:
Day la nghién ciru nhu cau thuc té trong link vuee vién tham dé xay dung co so dit liéu lop

phi mat ddt phuc vu theo déi sir bién dong cdc doi twgng trén bé mat Trdi dat trong cdc tmg
dung da linh vuc.

Trong gidm sat tai nguyén moi trrong néi chung 1ai nguyén nudc trong cac leu viee song
noi riéng, su két hop giita thong tin, dit ligu vién tham va mé hinh tinh toan tai nguyén nuoc
trong lueu vuee d@é xdy dung cdc kich ban tai nguyén nuwoc phuc vy tryc tzep cho viéc giam sat,
hé tro quyét dinh cho thich img thién tai ciing nhw quy hoach phat trién kinh té - xa hoi phu
thugc nhiéu vao yéu 16 [6p phii. Lop phi la suw két hop cua nhiéu thanh phan nlm thuc phi, tho
nhudng, dd géc va mat nudce chiu sw tac dong cua cac nhan t6 tu nhién nhir ndng, gié, mwra bio
va anh hirong truc tiép dén dong chay trong luu viee. Dong chay trong luu viec sono bén canh
chiu anh hlm'ng cua lop phu, con chiu anh huong cia dia hmh Thuec té, ton tai moi quan hé
giita phan b6 16p phi va bé mét dia hinh, véi céc dac trung vé dang dia hinh, thé nhuwong va
diéu kién khi hdu.

Dé tdn dung 16i da tinh hiru dung dung phwong phap phan loai dit liéu vién tham quang
hoc trong xdy dung ban do 16p phii mat dat bai bao gidi thiéu phwong phdp xdy dung co sé dir
liéu, ban do lop phii m@t dat tir di liéu vién tham Sentinel-2 theo phwong phap phan loai random
Jorest trén nén tang dién toan dam mdy Google Earth Engine. Thuc nghiém sur dung dir liéu
Sentinel-2 thu nhan nam 2020 tai khu vuc tinh Louangphabang, la mét tinh dau nguén heu vue
song thugc lanh thé cia CHDCND Lao.

Tir khéa: Lop phu mat dat; random Jorest; Sentinel-2.
1. Dit van dé phéap chu dong phong, tranh, giam nhe, han
Luat Tai nguyén nuéc [7] quy dinh ring ché tac hai do nuéc gdy ra; bao dam két hop

viéc phong, chdng va khic phuc hdu qua tac  hai hoa giira lgi ich ciia ca nude véi cac vung,
hai do nuéc gay ra phai c6 ké hoach va bién  ¢4c nganh; giita khoa hoc, cong nghé hién dai
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Nghién citu - Ung dung

véi kinh nghiém truyén théng cua nhf{n dan va
phua hgp voi kha niang cua nén kinh té.

Viéc xur 1y, chiét tach théng tin 16p phu tir
dir liéu vién tham quang hoc lam dau vao cho
cdc mo hinh thuy van thuy luc trén co SO két
hop s6 liéu thity vin da dugc khai thac khé ph6
bién trong nhitng nam gan day. M6 hinh hoa
dong chay, ngap 1, xdm nhap man va xéi 10
bdi ling, cho dén bai toan tinh toan nghién ciru
dong chay luu vue vue song cho thay (mg
dung cong nghé vién tham la can thiét [4].

Hién nay, cic mé hinh Mike 11,
MikeFLOOD, MikeSHE, GeoSFM, SWAT
... ¢6 giao dién than thién va c6 kha nang giai
nhiéu bai toan dong chay tich hop nhiéu loai
dir liéu. M6 hinh thuy van thuy luc thuong mé
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
vuc thuong tai khu vuce dbi nui trén ving rong,
phuong phap do dac truc tiép khong hiéu qua,
viéc giam sat luu vuc song c6 su tham gia cua
dir liéu vién tham néi chung, thong tin 16p phu
miit dat chiét tach tir di liéu vién tham [4] ndi
riéng gitp ich nhiéu cho kha ning du béo va
han ché cic tac dong cla viéc thay doi dong
chay thuong lwu [5], [14]. Hon nita, vn dé
chiét tach théng tin 16p phii mat dat phuc vu
giam sat tai nguyén nudc trong luu vuc la can
thiét.

Anh vién thdm quang hoc Sentinel-2 keé tir
khi thu nhin dugc tir nam 2015 to Chuong
trinh Copernicus (cua Co quan hang khong vii
tru chau Au) di duoc dua vao img dung trong
nhiéu nganh, linh vuc. Trude day, dé xay dung
ban db 16p phu mat dat, thuong sir dung
phuong phap giai doan bang mat, nhimg nim
gén day,

Nghién ciru phuong phap chiét tach thong
tin 16p phu mat dat tir dir liéu vién thim quang

hoc Sentinel-2 bang cich sir dung phuong
phéap random forrest (RF) gop phén giam thiéu
chi phi ciing nhur déy nhanh toc d6 thanh lap
ban do 16p phu mit dat 1am dau vao cho mé
hinh thuy van thuy luc phyuc vu bai toén giam
sat tai nguyén nudc noi riéng, gidm sat tai
nguyén thién nhién va méi truong néi chung.

2. Phwong phép nghién ciru

2.1. Co s Iy lugn sir dung cong nghé
vién tham quang hoc trong chiét tach thong
tin lop phit mat dit

Pé xay dung 16p phu mat dat, dac biét la
& viing nti thi cong nghé vién tham la tdi wu.
Céng nghé vién tham cd nhiéu loai dir liéu
khéc nhau, méi loai di liéu lai cung cap nhimng
thong tin khac nhau voi do chinh xac khac
nhau. Do do, cong tac danh gia phai gan voi
nhirng ddi tuong cy thé cling nhu voi timg loai
anh cu thé [12]. Nguyén tic co ban dé phan
biét cac déi tuong 16p phu mat dét trén anh vé
tinh 1a dua vao su khac biét vé dic tinh phan
xa cua chung trén cac kénh pho. Viée chiét
tach thong tin 16p phu tai ving nii sir dung dir
liéu vién tham quang hoc can tap trung vao:
(1) d6 16n cua ddi tugng co thé chiét tach trén
anh, (2) dic trung yéu to thiy van trén anh, (3)
dac trung yéu td thuc vat trén anh, (4) dic
trung yéu t6 dan cu trén anh, (5) déc trung yéu
t6 dét trong va cac cong trinh xdy dung trén
anh [2]. Trong d6, can chu trong sir dung cac
mau giai doan anh phuc vu bai toan phan loai
c6 kiém dinh dua vao cac dau hiéu trén anh,
bao g(“)m cac diu hiéu truc tiép (Hinh dang,
hinh mau, kich thudc, mau, bong dia vat, ciu
triic va vi tri), cac du hiéu gian tiép (Vat thé
¢6 hinh anh giéng cac vt xung quanh nhung
¢ thé nhin thay tir bong, dudng éng dudi 1ong
dat c6 thé nhin thiy trén mat dat do bién déi
cua ving dat cac dau vét dao boi dé lai, cac
hién tugng trong qua khir hoac cac du vét cua
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Nghién ciru - Ung dung

chu ky song dé lai trén viing dét. ..) va céc diu
hiéu tong 'hqp (Dia hinh, thyc vat, hién trang
su dung dat, mang ludi thuy vin, song subi, hé
thong cac khe nirt va céc yéu tb dang tuyén)
(1], [4].

2.2. Phuwong phap thanh ldp b dir li¢u
[6p phii mat dét tir dii ligu Sentinel-2

Véi tinh da dang vé d6 phan giai, da dau
thu, d¢ phu rong va khach quan, dé tiét kiém
thoi gian va chi phi, cac ddi tugng trén bé mat
Tréi dat thuong dugc chiét tch tir dir liéu vién
tham [3], [6] [11]. Phuong phép chiét tach va
thanh lap b6 dit liéu 16p phu mat dat tir dit liéu
vién tham quang hoc thé hién tai Hinh 1.

Trong do, cic budc can chi y sau:

a) Thu thdp dir héu vién tham

Phu thudc pham vi khu vire nghién ciru va
dam bao nguyén tic déng nhét, nhat quan vé
dir liéu, do d6 viéc thu théap dir liéu Sentinel-2
phai bao gbém céc thong tin: (1) phan xa pho
bé mit (OLI/Sentinel), (2) nhiét d6 bé mat
(Sentinel), (3) 44 duoc dénh gia chat lugng gia
trj diém anh (Sentinel), (4) pham vi khu virc
nghién ctru (hé toa do, vung thuc nghiém) va
(5) thong tin thoi gian thu anh (ngay bat dau
va két thiic). Dir liéu Sentinel-2 thu thap va xur
Iy sir dung thuét todn cua Zhu va Woodcock
[17], dam bao d6 che phu may dudi 25%.

Dir liéu vién tham
Sentinel-2

y

Thiét ké Lay mau, xay
ldy mau > dung khoa giai
doén anh
Khong dat
y y
: Miu kiém
Mu phan loai s
ching

v

Phan loai theo phuong
phép random forrest

l Danh gia do tin ciy két qua
phan loai

A\ 4

v

Bén d6 16p phu mat dat trong
moi truong GIS

Hinh 1: So dé thanh lap bo dir licu lop phu mat dat tir div liéu Sentinel-2
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Nghién cieu - Ung dung

b) Phuong phap lay mau

Liy mau dugc thyc hién theo phuong
phip chon miu ngau nhién phan tang
(Stratified Random Sampling - SRS(Eq)), la
cach chon ngau nhién mot s6 mAu nhat dinh
cho tung: déi tugng 16p phu (tdng) S6 diém
ldy mau chon d01 tugng bing tong sb diém lay
mau chia cho s6 dbi tugng 16p phu.DOI VOl
phuong phap ldy mau SRS(Eq), danh gia anh
huong cua kich thude cac diém lay mau doi
voi két qua phén loai ciing dugc thuc hién. pé
¢b dinh kich thudc diém ldy mau ban dau,
cong thire cia Cochran [16] duoc sir dung vai
gia dinh khong biét trude ti 1¢ kich ¢d cua moi
dbi tugng.

ZZ
ng == (1)

Trong do: ny — la kich c¢& cho timg 16p; Z—-
la gia tri cho mot do tin cay nhat dinh; p — 1a
ty 1é cua lop trong dén s6;q—la bang (1-p)
va e? — 1a bién do 16i.

Véi kha nang linh hoat tdi da, gid tri cua
p =05, gia tri cha e = 0,05, va Z = 1,96 cho
d6 tin cdy 95%. Luu ¥, tong s6 diém ldy mau
bao gdm ca cic diém danh cho huin luyén
may phuc vu phan loai (70%), va céc diém
dung dé danh gia do tin cdy két qua phan loai
(30%).

¢) Phan loai theo phuong phdp random
forrest

Phan loai 16p phu st dung phuong phap
RF trén nén tang dién toan dam may Google
Earth Engine (GEE). RF cho thdy hiéu qua
hon so véi cac phuong phép phan loai thuong
duoc sir dung vi ¢6 kha nang tim ra thugc tinh
nao quan trong hon so vai nhirng thudc tinh
khéc. 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 ciac muc dich phan
loai, tinh hoi quy va cac nhiém vu khac bz"mg

cach xay dung,nhlcu cay quyu dinh (Decision
tree). Cay quyét dinh bao gom ba thanh phan:
nut quycl dinh, nat 1a va nat goc. Thuat toan
cay quyét dinh chia tap dir li¢u huan luyén
thanh céc nhénh, tap dir liéu nay sé tach biét
thanh cac nhanh khac. Trinh tu nay llt.p tuc
cho dén khi dat dugc mot nut 1. Nut 13 khong
thé duqc phan tach thém. Cac nut trong cay
quyet dinh dai dién cho cac thugc tinh dugc sur
dung dé du doén két qua. Cac nit quyct dinh
cung cap mot lién két dén cac 1a Mot khéi
lugng cay quyet dinh san sinh ra boi phuong
phap RF, dugc huan luyén thong qua ki thuat
bagging. Trong d6, bagging la mot thudt toan
tong hop gitp cai thién d¢ chinh xdc cua cac
thuat toan hoc may. }\y thudt bagging bao gbém
viéc sir dung cac mdu khac nhau thay vi chi
mot mau dir liéu. Tap du licu huan luyén bao
gdm céc dic trung duge st dung dé duara dy
doan.

RF thiét lap két qua dua trén cac du dodn
cua cay quyét dinh, du doan bang cach liy gia
tri trung binh hodc gia tri trung binh cua két
qua tir cac cdy khac nhau. Tang s6 luong cay
lam ting do chinh xac két qua cua phuong
phap RF. RF lam giam viéc phai thu thip qua
nhiéu bo dir liéu, tao ra cac du doan ma khong
yéu cau nhiéu cau hinh may.

Qué trinh huan luyén cia RF cho céc ciy
ra quyét dinh dién tra trong may phan loai RF.
Moi cdy ra quyét dinh déu bao gbém cac nut
quyét dinh, nit nhanh va nut gbc. Nut nhanh
cua mdi cdy la dau ra cudi cung do cdy ra
quyét dinh cu thé tao ra. Viéc lya chon dau ra
cudi cung tudn theo da sd. Phuong phap hoat
dong theo bon bude: (1) chon cac mau ngau
nhién tur tap dir licu da cho, (2) thiét lap cay
quyét dinh cho timg ddi trong va nhan két qua
dur doan tir mdi quyét dinh cay, (3) xac lap két
qua du doédn va (4) chon két qua dugc du doan
nhiéu nhat la két qua cudi cung.
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Hinh 2: So do biéu dién cdc cdy quyét dinh trong phirong phdp random forest

Dai voi nghién clru nay, cic doi tuong 16p
phu cén cung cap trong moi truong GEE dé
phan loai theo phuong phap RF bao gom:
rimg, dit cay trong, ¢o, mat nudc, dan cu va
co so ha tang, dat khac.

c) Danh gia d¢ tin cay cua két qua phén
loai

St dung 30% mau giai doan lam mau
kiém chimg (validation data) dé danh gia do
chinh xac két qua phan loai. Do chinh xac téng
thé tir 60% trd 1én 6 thé chip nhan duogc két
qua phan loai. Céc budc thuc hién nhu sau:

- Xéc dinh s6 luong mau can dé danh gia,
) lugng mau phu thudc vao d¢ chinh xac gia
dinh can dat dugc khi danh gia. g chinh xéc
gia dinh cang cao thi sb lugng miu can phai
Iém va nguoc lai. Dung lugng mau danh gia
duge xac dinh bang cong thirc sau [16] :

20(1—-
_z o; 0) 2)

Trong dé: O la d¢ chinh xac tong thé gia
dinh can dat dugc, z: 1a phan tram so v&i phan
b6 chuin chuan (z = 1,96 cho khoang tin cay
95%, z = 1,645 cho khoang tin cay 90%); d la
nira gia tri cua O.

- Thiét ké lay mu: sir dung phuong phap
ldy mau ngau nhién phan tAng dé danh gia
duoc dg chinh xac cua tat ca cac 16p phan loai.

- Thiét ké phan hoi sir dung.

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

Qua trinh danh gia d6 d¢ tin cay trudce tién
phai thuc hién xdy dung ma trdn sai sb
(Confusion matrix) giita két qua phén loai véi
mau kiém ching [8]. Mdi trang thai 16p phu
can dam bao t6i thiéu c6 50 diém kiém tra.

d) Thanh lap ban do 16p phu sir dung dat

Céc d6i twong 16p phu sau khi da duoc
phan loai, danh gia d¢ tin cay dugc dua sang
moi trudong GIS dé khai quat hoa, gop céc
polygon nho, d§ 16n theo quy pham tuong tmg
ty 1& ban d6 giam st va dugc bién tap thanh
ban d6 chuyén dé 16p phu mat dét.

3. Két qua va danh gia két qua

3.1. Khai quat khu viee nghién ciru

a) Dia ly

Vi tri dia ly khu vuc nghién ctu tr
101°41'50" dén 103°25'02" do kinh Dong, tr
19%02'31" dén 21°08'36™ d¢ vi Bic, dién tich
16.875 km?, gidp tinh Phongsaly (Lao) vé phia
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Nghién ciru - Ung dung
nam, tinh Vientiane (Vién Chin, Lao) vé phia

Bic, tinh Dién Bién va Son La cta Viét Nam
nam, tinh Xaignabouli (La0) vé phia tdy nam,

phia dong béc, tinh Houaphan (Lao) vé phia
doéng, tinh Xiangkhouang (Lao) vé phia déng

va tinh Oudomxay (Lao) & phia tay.
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Hinh 3: Vi tri khu vuee nghién ciru
b) Pia hinh chay tir phia dong nhung ¢ goc phia bac ngay

Khu vurc nghién ctru ¢6 dia hinh da dang,
bao gbm nui dit va nii da c6 d¢ doc 16n, xen
ké v&i thung liing va nti non hiém tro. Nti cao
nim & phia béc thoai dan xubng phia nam. N6i
bat vé dia hinh trén khu vuc nghién ciru la day
nuai Louangprabang chay gén nhu theo hudng
Béc - Nam. Dy nti 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 vuc nghién ciru c6 hé thong song
sudi day dic va déu thudc luu vuc séong Mé

Koéng; gidi han dong thoi boi séng Mekong
chay theo huéng nam doc theo phia tdy va
séng Mae Kok, mét nhanh cua song Mekong

trude chd hop luu gitra hai con song.

3.2. Dit ligu dau vao

- Dit liéu vién tham Sentinel-2 cua Co
quan hang khong vi tru chiau Au (ESA)dugc
thu thap dé tién hanh phan thuc nghiém. Viéc
lwa chon dir liéu vién tham Sentinel-2 cho
phén thuc nghiém vi dir liéu Sentinel-2 ¢6 do
phén giai 10 m, phu hop cho vi¢c thanh lap
ban do 16p phi mat dat ¢ ty 1& 1:50.000, tan
suat chup lap trung binh la 4 ngay (chup xen
k& vé tinh Sentinel 2A va 2B 14 5 ngay; mot s6
viing giao 2 dai ¢6 thé 1a 3 ngay) [13]. Di liéu
Sentinel-2 vdi d6 mdy che phu dudi 20%,
ngay 12/12//2020 [18] thu nhan duoc tan dung
thé manh cua vé tinh theo thiét ké trong giam
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sat cac hoat do canh tac ndng nghi¢p, rimg, su
dung dat, thay dbi thyc phi/ str dung dat.

- Ban d6 dia hinh khu vuc tinh
Louangphabang, CHDCND Lao, ty I¢
1:50.000 thu thap dugc tir két qua Chuong
trinh Viét Nam giap d& chinh phu Lao hién
chinh ban d6 dia hinh UTM ty 1§ 1:50.000
bang dif liéu vién tham SPOT 4.

3.3. Két qua nghién ciru

a) Két qua xir 1y anh Sentinel — 2 nim
2020:

Danh gid do tin cdy két qua phéan loai anh
Sentinel-2 cac dbi tugng trong nghién ciru sir
dung phuong phap ma tran sai s6 Kappa Khat.
Budc dau tién trong qua trinh kiém dinh la xac
dinh cac khu vire kiém tra trén Google Earth
nam 2020. Diém kiém tra dugc tao ngau nhién

trong phfm mém GIS, sau d6 dugc tao thanh
chc ving dém kich thude Tha. Cac vang dém
nay dugc trich xudt va nap vao Google Earth.
Qua cac phén tich tryc quan trén anh, tinh chat
cia 16p phu duge gan vao cac diém kiém tra
nghu nhién. S6 lugng diém kiém tra nay sau
d6 dugce kiém dinh thudce tinh mot lan nira vén
dir liéu ban dd dia hinh thu thap dugc. Quéa
trinh kiém dinh dugc thyc hién cho toan khu
vuc trén tong s6 191 diém lay mau cho nim
tai thoi ky 2020. Két qua dat dat do tin cay dén
69%, cho thdy phuong phap nay dat gidi han
do chinh xac kh4 cao. Két qua xay dyng bo dir
liéu 16p phu thé hién ddy du toan by cac doi
tugng phu mat dat chinh, cac doi tugng nay
déu d& dang thu nhan dugc tir dir liéu vién
tham quang hoc noéi chung, anh Sentinel-2 not
riéng.

Bang 1: Két qua danh gid d¢ tin cdy phan logi 16p phi khu vuee nghién ciru

1 2 3 4 5 6
Dan
Mi o
STT | phén : Ciy | Mat| Y | pat | Téng | PA | UA | OA | Kappa
: Rirng s Co : co ;
loai trong nude ; khac
SO
ha
t?mg
1 | Rimg 38 1 5 3 5 5 57| 88% | 92% | 85% | 0.69
g {0 T ) 6 22| 82% | 88%
trong
3 |4 2 18 5 5 30| 86% | 81%
at
4| 3 gl s T 3| 29| 74% | 87%
nuoc
Dén cu
5 va co s¢ 3 3 15 8 29 | 90% | 85%
ha tang
Piat
6 ) 3 1 5 1 4 10 24| 76% | 68%
khac
Tong 50 30t 3z 31| 191
92% | 88% | 81% | 87% | 85% | 68%
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b) Két qua thanh lap ban do 16p phi khu
vuc nghién clru

Két qua thanh 1ap ban d6 16p phii khu vyre
tinh Louangphabang nam 2020 sir dung dir
liéu Seltinel 2 thé hién tai Hinh 4, bao gém:

- Hé thdng giao thong va ghi cha, dugce lay
tir ban do dia hinh da thu thip, hién chinh theo
anh Sentinel-2 da xu ly, tuong ung ty 1¢
1:50.000;

- Hé théng thiy hé dugc chiét tach ndi
dung chuyén dé 16p phu trén co s& phan loai

anh Sentinel-2, hé théng ghi cht duge ly trén
bin db dia hinh ty 1¢ 1:50.000 thu thap dugc;

- Hé thong dja hinh va ghi chi, hé théng
nay dugc 1y tir ban d dja hinh ty 1¢ 1:50.000
thu thap dugc;

- Ghi chii dan cu duge lay tir ban b dia
hinh ty 1€ 1:50.000 thu thap dugc;

- Puong ranh gidi céc cip duge cip nhét
méi ranh gioi méi nhat da dugc cong bo;

- Hé théng cac dbi tugng chuyén dé 16p
phii mét dat dugc chiét tach tir anh Sentinel-2
daxuly.

BAN DO LOP PHU DUQC THANH LAP
TUDC LIEU ANR VE TINI SENTINEL-2
CHUPNAM 2020
DO PHAN GIAL 10 MET

Ban &) lop phei bns v hrvion | sy Probamg.
Chomphet. Xiengmgeun, Pat (v
thwc timh [ uang Probong - 1 éo

‘CHU GIAI ]
[} oagoran
|| Dol huyin [
+ Vil @ém dan o
—— Gisotheng
LGP PHU
B F rUNG

C' CAY TRONG
. Gco
[ wMATNUOC
: B DAN CU VA CO 50 HA TANG
[ O.DATKHAC |

Hinh 4: Ban do 16p phii mat dat khu viee Louangphabang nam 2020
(St dung dit liéu vién tham Sentinel - 2)

4. Két luin

V6i tan suat chup lap 1a 04 ngay, dir liéu
Sentinel-2 cho phép chiét tich thong tin 16p
phu mit dat néi chung, khu vuc ¢6 dic trung

vung nai phuc vu gidm sat tai nguyén nudc
thuong ngudn luu vuc song.

Két qua phan loai cac déi twong 16p phu
bang phuong phap RF, sau khi danh gia dg tin
cdy dat duoc 1a 68%, cho phép xay dung dugc
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bo dir liéu 16p phu dat yéu ciu thanh 1ap co s&
dit liéu/ban do 16p phu ty 18 1:50.000, déy 14
by thong s6 dau vio quan trong cho mb6 hinh
thuy van thuy luc da qua qua trinh hiéu chinh
va kiém dinh mo hinh tai tram thuy van khu
vuc nghién ctru, theo sé liéu dong chay lich
str.

Nhu vdy, phén loai tir dong theo phuong
phap Random forest da tr¢ thanh cong cu hiru
dung thanh 1dp bg dir liéu lop phu phuc vu bai
todn gidm sat tai nguyén nudc, dya vao tinh
hiru dung cia dir ligu vién tham quang hoc vé
do chinh xac, da thoi gian, do phu rong phu
hop véi céc khu vuce khé tiép cin nhu thugng
nguon céc luu ve séng.

Viée dé xuat va thyc nghiém quy trinh néu
trén cho thdy théng tin 16p phu mat dat chiét
tach tir dir liéu vién tham quang hoc Sentinel-
2 noi riéng, dir liéu vién thim quang hoc noi
chung dat d¢ chinh xéc cao, hiru hiéu xac dinh
bién dong cua cac déi tuong 16p phu trén bé
mat trai dat ndi chung, tai cac khu vuc thuong
ngudn luwu vire song noi riéng. Viéc ap dung
cong nghé vién thdm con gitp thuc hién cac
hoat dong gidm sat, theo ddi bién dong 16p phu
va tai nguyén nudc trong qué trinh hoach dinh
stir dung hop ly tai nguyén nude.Q
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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.O

Keyword: Landcover; random forest; Sentinel-2.
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