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Ung dung thuit toan hoc may theo déi 16p phii mit nwéc
phuc vu dao tao, nghién ctru trong linh vue quan ly dat dai
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Abstract: Machine learning algorithms have effectively contributed to monitoring changes in land use
land cover, including water bodies. This study uses the Classification and regression tree (Cart) algorithm
to classify land cover and monitor water bodies layer changes in Ba Vi district, Hanoi from 2018 to 2023.
Results of the study has shown a decline in water bodies in the last 5 years, the total water surface area
has decreased by about 1% compared to the total natural area.
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1. Pit vin dé

Viéc xac dinh va theo dbi bién dong dién tich mat
nudc bang anh vé tinh ¢6 thé dung chi s nhu NDWI,
MNDWI, WNDW dé phat hién cac pixel 1a mat nudc
va cac pixel khong phai 1a mat nudce [1, 2]. Ngoai ra
ciing co thé sir dung cac phuong phap phan loai cac
16p phi bé mit, trong d6 ¢ 16p phi 1a mat nudc,
phuong phép nay ciing di dugc ching minh vé do
tin cdy va tinh hiéu qua trong viéc theo ddi cac bién
dong 16p phi bé mit [3].

Hién nay, viéc su dung nén tang dién todn dam
may cua Google Earth Engine (GEE) c6 kha nang
xtr 1y dir lidu vién tham online dap tng kip thoi cac
yéu cau cung cip thong tin, dit lidu phuc vu theo
ddi, giam sat bién dong 16p phi bé mat, trong do
6 viéc theo ddi bién dong 16p phu mat nudc mot
cach lién tuc theo thoi gian gan thuc. C6 nhiing
nghién ctru st dung mot s6 thuat toan nhu Maximum
Likelihood Classifier (MLC), Minimum Distance
Classifier (MDC), K-Nearest Neighbor (KNN),
Support Vector Machine (SVM), Random Forest
(RF) va Classification and regression tree (Cart) [4]
dua trén cac phan mém thuong mai dé phan loai 16p
phii bé mat dat tir anh vé tinh. Cac hé théng phan
mém nay da ching minh duoc hiéu qua cia minh,
tuy nhién kinh phi 16n va kha nang xir Iy truc tuyén
chua thuén loi. Trong nghién ctru ndy, nhém nghién
ctru st dung md hinh tri tu¢ nhan tao (Al - Artificial
Intelligence) voi thudt toan hoc may (Machine
Learning) Classification and regression tree (Cart)
dé viét code chuong trinh tu dong héa viéc phan loai,
giam sat bién dong cac 16p pha mit nude. Cac dir
liéu anh vé tinh va cac két qua phén tich dugc thuc
hién trén nén tang dién toan dam may GEE véi ngon
ngtr 1ap trinh Javascript.

2. N§i dung nghién ciru
2.1. Dir liéu va khu vuc nghién ciru

Tir khi Ha Noi mé rong cho dén nay di c6 nhiéu
co s ha ting dugc bd sung, phat trién, di c¢6 nhiing
bién dong 16 rét vé cac loai hinh st dung dat, gop
phan vao sy phat trién kinh t&, x4 hoi cua khu vuc tuy
nhién qua d6 ciing phan nao giy suy giam dién tich
mit nude, anh huong dén méi trudng chung cua tha
d6. Khu vuc Ba Vi ciing chiu anh huéng nhat dinh
theo xu hudng bién dong chung cua ving tha do.

Dir liéu nghién ctru st dung tu liéu anh v¢ tinh
Sentinel 2 tir nam 2018 dén 2023 dugc khai théc truc
tuyén trén nén tang GEE. Céc dit liéu anh vé tinh
duoc lua chon dam bao c6 chat luong 1o rang, do phu
may thdp nhat. Két qua da lya chon anh Sentinel 2
1a dir lidu tong hop clia cac anh co do phi may thap
nhit trong khoang thoi gian tir thang 3 t6i thang 6
hang nim. La thoi gian cubi mua xuan va dau mua
hé, thoi tiét chuyén muia tir mura phin suong mu sang
thoi tiét quang dang hon, it c6 mua 1a diéu kién thuan
loi dé c6 dugc chit lwong anh vién tham quang hoc
tot. Trong d6 anh Sentinel 2 c6 d6 phan giai khong
gian 10m c6 che phi may rat thip, dam bao chat
luong dé phan tich, tinh toan két qua..
2.2. Phwong phdp nghién ciru

Nghién ctru nay tién hanh phan loai anh vé tinh
bang ngdn ngir lap trinh JavaScript trén nén tang dir
liéu dién todn dam may GEE. Trong do, thuat toan
hoc mé Cart dugc dung dé tinh toan, phan loai 16p
phi1 bé mit cho dit liéu dau vao 1a anh vé tinh Landsat
8, Sentinel 2. Trong nghién ctru tai khu vuc nay, tac
gia lia chon 4 16p co phu co ban dé phan loai lan lugt
bao gdm: 1) 16p phu Pét tréng, 2) 16p phi Mt nude,
3) 16p phu Rung, 4) 16p phu cay nong nghiép 5) 16p
phu Cong trinh xay dung, 6) 16p phu Giao thong co
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ban. Cac 16p pha duoc lya chon dé phan loai 1a hién
trang tai thoi diém thu nhan anh, trong d6 véi 16p Dat
trong cac diém 1dy mau phan loai duoc chon 1a cac
khu vuc nhu bai dit, cat, bai boi, khu vuc dang san
lap, cac khu vuc dét tréng mai san lip chuan bi xay
dung. Lop phu Mat nude gdm céac khu vuc ao ho
song sudi, kénh muong. Lép phu Rimg vat bao gém
nhing khu vyc ¢6 cdy coi, day dac, rung. Lép phu
Cay nong nghiép bao gom bai co, ruong vuon tai thoi
diém thu nhan anh dang c6 cy trdng. L6p phu Cong
trinh x4y dung gdm nha cira, cong trinh xdy dung
doc lap, va cac khu vuc nha ctra, cong trinh xay dung
tai lang mac, khu chung cu, cac tda nha cao téng.
L6p pha Giao théng co ban gom cac loai dudng 16n,
duong chinh trong khu vuc nghién ctru.

Thuat toan CART dugc st dung trong nghién ctru
1a mot thudt toan hoc may co6 giam sat trong hé thong
phan loai dya trén cay quyét dinh (Decision tree) va
str dung cac mau huin luyén dé xdc dinh, nhan dang,
phan loai dbi twong trén anh vién tham CART dugc
su dung rong rai dé phan loai vién tham, n6 con duogc
goi la cay phéan loai va hdi quy [3,4]; Thuat toan RF
la mdt thuat toan hoc tich hop co thé tich hop nhiéu
cdy quyét dinh va sau d6 tao thanh mot khu ring.
Thuét toan két hop céc tinh ning ngiu nhién dé tao
ra mot cay.

2.3. Két qud nghién cieu va théio ludn

Két qua sau phan loai bao gdm 6 16p phii co ban
1a 16p phu Dt tréng, 16p pha Mit nudce, 16p pha
Rung, 16p phu Nong nghiép, 16p phu Cong trinh xay
dung, 16p phu Giao thong. Trong nghién ctru nay, 16p
phi mat nudc duoc st dung dé theo doi bién dong

trong giai doan 2018-2023.
ﬁ‘k
Coms
(B

b. Mat nuéc 2023

a. Mat nuoc 2018

Hinh 2.1. Cdc san pham [6p phii mat nuwde dwoc phan logi véi
thudt toan Cart

Két qua giam sat bién dong 16p phu mit nude
giai doan 2018-2023 tai khu vuc Ba Vi cho thiy ring
c6 su suy giam dién tich mat nudc qua giai doan 05
nam nghién ctu. Lop pht Mit nude cd dién tich
giam khoang 1% so véi tong dién tich ty nhién cua
khu vue.
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Lép phu Mat nwoc giai doan 2018-2023

Hinh 2.2. Két qua bién dong dién tich mat nwéce

tai khu vuc nghién cvuru

Tong thé, tir ndm 2018 dén 2023, xu hudng giam
di¢n tich cua 16p phu la Mat nudc 1a rd rang. Theo
két qua phén tich, trung binh hang nim trong giai
doan nay, tdc do suy giam dién tich cua 16p Mt nude
trong giai doan tir 2018 dén 2018 giam trung binh
khoang gan 0.2%/nam.

3. Két ludin va dé xuat

Phuong phap nghién ctru di dua ra cac két qua
mot cach nhanh chong, dam bao do tin cay va cac dir
liéu phén tich thudng 13 c6 chat lugng cao, dam bao
yéu cau phan tich dit lidu, thoi gian thu nhén dir liéu
anh vé tinh dwoc lya chon tuy y dé phu hop yéu cau
nghién ctru. Két qua ciing cho thay 13 rang vé toc do
suy giam 16p phu mat nude 1a gan 0.2%/nam, sau 10
nim theo di tir 2018 dén 2023, dién tich cua 16p phu
mat nudc giam khoang 1%.

Céc két qua phan loai anh da dugc danh gia va
thé hién dugc do tin cdy, tuy nhién dé co nhitg can
ctr chic chin hon nira, cac nghién ciru sau nay nén
¢6 su so sanh véi cac loai ban dd nhu 12 ban dd hién
trang sir dung dit qua cac thoi ky va cac s6 liéu do
dac phan tich vé mit nude tai thue dia.
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