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PHAN LOAI SU DUNG PAT BANG MANG NORON TiCH CHAP
TRONG NGHIEN CUU THUY VAN CHO HUYEN MU CANG CHAI

‘ Lé Van Thin
Phong Thi nghiém trong diém Quoc gia vé dong lwc hoc song bién

Tém tit: Nghién ciru nay xdy dung mé hinh hoc sdu sir dung mang no-ron tich chdp (CNN) dé
phan loai sir dung ddt va che phii dat (LULC) huyén Mt Cang Chdi thanh bay 16p, nham hé tro
nghién ciru dong chay thiy van. Dit liéu ddau vao bao gom 16 tham sé tir anh vé tinh Sentinel-2
va dit liéu radar Sentinel-1, dwoc xir Iy dé phdan dnh cdc ddc trung thuce vit, do d)m va bé mdt
khéng tham nwéc. Cdc 16p LULC dwoc dinh nghia diea trén tai liéu ciia Cuc Bdo ton Tai nguyen
Thién nhién Hoa Ky (NRCS), ¢6 lién quan chdt ché dén cdc diéu kién thiy van nhw dg tham thdu
va dong chay bé mat. M6 hinh CNN dwoc thiét ké véi cdc I6p tich chdp gidn né va kernel I6n dé
nam bdt moi quan hé khéng gian, dat dg chinh xdc xdc thwce 98.3% sau 50 epoch. So voi cac san
pham LULC hién c6 nhw ESRI Land Cover va JAXA ALOS, phwong phap nay cung cap cdc I6p
phdn logi phii hop hon véi nghién ciru thiy van. Két qua cé tiém ndng vmg dung trong quan 1y
tai nguyén nuwoc va du bao lii lut.

Tw khéa: Mang no-ron tich chap, CNN, LULC, Mu Cang Chai, thuy van.

Summary: This study develops a deep learning model utilizing convolutional neural networks
(CNNs) to classify land use and land cover (LULC) in Mu Cang Chai District into seven
categories, aimed at supporting hydrological runoff studies. The input data consist of 16
parameters derived from Sentinel-2 optical imagery and Sentinel-1 radar data, processed to
reflect vegetation characteristics, moisture levels, and impervious surfaces. The LULC classes
are defined based on guidelines from the United States Natural Resources Conservation Service
(NRCS), closely tied to hydrological conditions such as infiltration and surface runoff. The CNN
model is designed with dilated convolutional layers and large kernels to capture spatial
relationships, achieving a validation accuracy of 98.3% after 50 epochs. Compared to existing
LULC products such as ESRI Land Cover and JAXA ALOS, this approach provides
classifications more suited to hydrological research. The results hold potential for applications
in water resource management and flood forecasting.

Keywords: Convolutional neural network, CNN, LULC, Mu Cang Chai, hydrology.

1. GIOI THIEU LULC dugc phén loai dya trén diéu kién thay
St dung dat va che phit dat (LULC) déng vai van, chang han nhu "Good", "Fair", hodc
trd quan trong trong nghién ctru thity van, dic "Poor", phét} anh kha nang tham thau C}ia dat
biét 1a trong Viéc udc lu’qng d(‘)ng chéy bé mét [2] Tuy nhlén, cac san phém LULC h1én co
va thim théu [1]. Cc ddc trung LULC anh Dhu ESRI Land Cover [3] hodc JAXA ALOS
huodng truce tiép dén cac qua trinh thily vin nhu  [4] thuong tap trung vao cac muc dich chung
tdc do dong chay, kha ning giit nuée, va nguy nhu giam sat moi truong hodc do thi hoa, thiéu
co lii Iut. Theo tai lidu cua Cuc Bao ton Tai SY tap trung vao cac ddc trung thuy van can
nguyén Thién nhién Hoa Ky (NRCS), c4c 16p thiet cho m6 phong dong chay.

Nghién ctru nay xay dung mo hinh phan loai
LULC s i g mang o (5 i
Ngay thong qua phan bi¢n: 04/5/2025 L oS j o
Negay duyét dang: 02/6/2025 Sentinel-1 va Sentinel-2. Phuong phép nay st
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dung 16 tham sé dau vao, bao gém céac chi sb
c6 lién quan dén thuc vat va xay dung (NDVIL,
EVI, GNDVI, GRVI, BSI, NDBI), chi s6 lién
quan dén nudc (NDWII, NDWI2, NDWI,
GSI), chi s6 mau tu nhién (RED, GREEN,
BLUE), d6 déc, va dit liéu radar (VV, VH). Dé
phan loai LULC thanh bay 16p c6 lién quan
tryc tiép dén nghién ctru thity van. Cac 16p nay
duogc thiét ké dya trén tai lieu NRCS [2], dam
bao kha nang ap dung trong mé phong dong
chay va quan ly tai nguyén nudc. So voi cac
san pham LULC hién c6 [3, 4], phuong phap
nay cung cip do phéan giai khong gian cao hon
va cac 16p phan loai va phu hop hon véi cac
diéu kién thity van.

Khu vuc nghién ciru phan 16n 1 huyén Mu Cang
Chai trong nd lyc xac dinh chi s6 CN tir phan
loai LULC va nhom dét thuy van (HSG) nham
danh gia tot hon vé dong chay, qua d6 danh gia
kha nang hinh thanh 1l trong khu vye. Khu vuc
nghién ctru dugce thé hién trong Hinh 1.

Hinh 1: Khu viec nghién cuu

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu sir dung

Dir liéu dau vao dugc thu thap tir hai ngudn
chinh: anh quang hoc Sentinel-2 [5] va anh

radar Sentinel-1 [6], ca hai déu c6 d6 phan giai
khéng gian 10m. Sentinel-2 cung cp cac biang
quang hoc (Red, Green, Blue) va cac chi $6
thuc vat nhu NDVI (Normalized Difference
Vegetation Index), EVI (Enhanced Vegetation
Index), GNDVI (Green Normalized Difference
Vegetation Index), va GRVI (Green-Red
Vegetation Index). Cac chi s nuéc nhu
NDWI (Normalized Difference Water Index),
GSI  (Green-SWIR Index), NDWII, va
NDWI2 duge tinh toan dé phat hién cac ving
nuéc va d6 am. Chi s6 xiay dung NDBI
(Normalized Difference Built-up Index) va chi
s dat trong BSI (Bare Soil Index) duogc sir
dung dé xac dinh cac khu vuc d6 thi va dat
khong co6 thuc vat. Dir liéu radar tir Sentinel-1
(VV va VH) cung cép thong tin vé cdu triic bé
mit va do am, dic biét hiru ich trong diéu kién
thoi tiét xau.

Dir lidu d6 doc (Slope) duoc trich xut tir mo
hinh d6 cao s6 (DEM) cua ALOS [7] ¢ do
phan giai 12,5m, phan anh anh hudng cua dia
hinh dén dong chay. Tong cong, 16 tham sb
duge xir 1y thanh cdc mang 5x5 pixel, v&i moi
pixel chra 16 kénh tuwong tng. Dir li¢u duoc
thu thap tor huyén Mu Cang Chai, trong
khoang thoi gian tir thang 1 dén thang 12 nim
2023, d& dam bao bao quat ciac mua khac
nhau. Nhin dau ra duoc gin thi cong dua trén
khao sat thuc dia va tham chiéu tai liéu NRCS
[2], duoc trinh bay chi tiét trong Bang 1. Bén
canh do, dé phan loai cac nhan trong két qua
dau ra, nghién ctru s dung dir liéu st dung dét
két hop véi dir lidu rimg cta huyén Mu Cing
Chai [8]. Rung ram thudc 2 nhéom “rung giau”
va “rimg rat giau” va rimg thua thudc 2 nhém
“ring trung binh” va “rirng nghéo” theo co s¢
dir liéu tai nguyén rung [8].

Bang 1: Cac 16p LULC va méi lién hé véi thity vin

Lé Piéu kién thiy | . <
pU Mo ta v;zu ten Y Knn hwéng den dong chay

1 Mat nudce (H(‘S, song, dim léy)

Bé mat nuoc

Tao dong chay truc tiép, khong
thdm thau

2 | Rung ram (Rung day, didu kién Good)

Good

Tang thim thiu, thim thiu tdt

3 | Dat trbng (Fallow hodc dat khong co

Poor

Tang dong chiay bé mit, giam
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p van
thuc vat) tham thiu
4 Khu xdy dung (Bé mat khong tham Impervious T%O dong chay nhanh, khong tham
nuaoc) thau
5 Ru'ng thua (Rung thua, diéu kién Fair/Poor Tham ‘thau trung binh, dong chay
Fair/Poor) trung binh
6 Rudng bac thang (Dit canh tic voi hé | Contoured/terrace | Giam dong chay nho luu trit
thong terracing) d nudc trong rudng
7 | Dat trong lta (Pét canh tac ngap nudc) | Wet meadow gllgmnuoc lau dai, dong chay

2.2. M6 hinh mang no-ron tich chip (CNN)

M5 hinh CNN Ia m hinh hoc sau duoc thiet
ké dé tan dung mbi quan hé khong gian gitra
cac pixel 1an can, mot yéu to quan trong trong
phan loai LULC do su khac biét vé ciu trac bé
mit gitra cac 16p. M6 hinh bao gém ba 16p tich
chap chinh:

Lép tich chdp ddu tién: St dung kernel 5x5
dé nam bat cac dic trung khong gian rong hon,
chang han nhu ranh giéi gitta rimg va dat
trbng. Ham  kich hoat LeakyReLU
(negative_slope=0.1) dugc st dung dé tranh
van dé "dying ReLU", trong khi binh thuong
hoa hang loat (batch normalization) gitp on
dinh qua trinh huan luyén.

Lép tich chap gian né (thie hai): Ap dung
dilation rate 2x2 dé md rong truong tiép nhan
ma khong tang s6 lugng tham sb, cho phép mo
hinh phat hién cdc mau khong gian 16n hon
nhu cic vung nudc hoac khu xay dung. Lop
nay su dung kernel 3x3 va cling dugc theo sau
boi LeakyReLU va batch normalization.

Lép tich chdp thir ba: Str dung kernel 3x3 dé
xt 1y cac dic trung két hop tir cac 16p trudc,
tap trung vao cac chi tiét nho hon nhu ranh
gidi gitra rudng bac thang va dit trong lua.

Sau cac 16p tich chap, mét 16p tong hop toan
cuc (global average pooling) duoc sir dung dé
giam s chiéu, tiép theo 1a hai 16p day dic
(dense) voi 64 va 7 no-ron, tuong tmg véi sd
16p dau ra. Lop dropout (0.2) dugc thém vao

dé ngan chin qua khép. M6 hinh duoc tdi uu
hoa béng thuat toan Adam véi toc d6 hoc ban
dau 0.00005 va clipnorm=1.0 dé kiém soat
gradient 16n. Ham mét mat sparse categorical
crossentropy duoc st dung do nhan Ia cac gia
tri nguyén. CAu tric mé hinh duoc minh hoa
trong Hinh 2.

Perrrate - rave
anan AT e LW nooy P o

Hinh 2: Cdu triic mang CNN

Trong thiét ké mo hinh CNN, s6 luong dic
trung (feature maps) duoc ting dan qua céac
16p tich chap, tir 32 & 10p dau tién 1én 48 & 16p
gian no va 64 ¢ lop cudi cing. Chién lugc nay
nhim muc dich hoc cac dac trung phuc tap
hon & cic tang sau, tdn dung mdi quan hé
khong gian gitra cac pixel lan can dé phan biét
cac 16p LULC c6 cau trac bé mat da dang,
chang han nhu ranh gi6i gitra ring ram va dat
tréng hodc cac miu khong gian 16n cta khu
xdy dung. So v6i cac phuong phéap thu hep dan
(vi du: st dung cac 16p max pooling hoac
stride 16n dé giam kich thuéc khong gian),
cach tiép can ting dan dic trung giit nguyén
do phan giai khong gian qua cac 16p tich chap,
cho phép mo hinh duy tri thong tin chi tiét vé
ranh gigi va két ciu bé mat. Dicu nay dic biét
quan trong trong phan loai LULC, noi cac dac
trung khong gian nhu ranh gioi gitta rudng bac
thang va dat trong lta c6 thé anh huong dén
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két qua thuy vin. Ngoai ra, viéc sir dung 16p
téng hop toan cuc (global average pooling)
thay vi cac 16p thu hep dan & giai doan sau
giip giam so chiéu ma khong 1am mat thong
tin téng quat, dong thoi giam nguy co qua
khop so voi cac 16p day dac truyén théng. Tuy
nhién, nhuoc diém cua chién luge nay la yéu
cau tinh toan cao hon do kich thudc khong

|  KHOA HOC

gian dugc gitr nguyén qua cac 16p, co the lam
tang thoi gian huan luyén va tiéu ton tai
nguyén trén cac tap dur liu 16n. Hon nira, viée
tang s dic trung c6 thé dan dén nguy co hoc
cac dic trung du thira néu khong duoc kiém
soat chat ch€ boi cac ky thudt nhu dropout va
binh thuong hoa hang loat.

Bang 2: M6 ta m6 hinh CNN

Kich S6 Kich
TT Lép Loai , filter/ Pic diém diic biét thuéc dau
thwéc .
units ra
0 | Input Input - - 16 bands, patch 5x5 (16,5, 5)
Chuyén  (16,5,5) —
1 | P Resh: - - 1
ermute eshape (5.5.16) (5,5,16)
2 | Conv2D Tich chap 5%5 3p | padding=same’, ndm bat | s 5 5,
lan can
3 | LeakyReLU | Kich hoat - - negative slope=0.1 (5,5,32)
4 | BatchNorm Chuén hoa - - Chuén hoa theo batch (5,5,32)
5 | Conv2D T}ch chap gian 333 48 d}latlon_‘rate=-£2,2),A mo (5. 5. 48)
nd rong truong tiép nhan
6 | LeakyReLU | Kich hoat - - negative slope=0.1 (5, 5,48)
7 | BatchNorm Chuin héa - - Chuin hoa theo batch (5,5,48)
T "t 1V da
8 | Conv2D Tich chap 3x3 64 | Padding=same’, xtrly dic | 5 5 o)
trung ket hop
9 | LeakyReLU | Kich hoat - - negative slope=0.1 (5, 5,64)
10 | BatchNorm Chuan hoa - - Chuan hoa theo batch (5, 5,64)
lobalAvgP .
11 oGl obalAvgPo Pooling - - Trung binh toan cuc (64)
12 | Dense Két ndi day du - 64 | Tang an (64)
13 | LeakyReLU | Kich hoat - - negative slope=0.1 (64)
14 | BatchNorm Chuan hoa - - Chuan hoa theo batch (64)
15 | Dropout Regularization - - rate=0.2, gidm overfitting (64)
16 | Dense Két ndi day du - 7 aCtl.Vatl?n: softmax’, phan (7)
loai 7 lop

Tap dir liéu bao gdm 100,000 mau (trén tong
s6 122,393 mau dya trén thuat toan khéng ché
s6 luong mau tbi da) duoc chia thanh tdp huén
luyén (80%) va tip xéac thuc (20%) bang
phuong phap phan chia ngau nhién c6 phan
tang de dam bao phan b nhan dong déu. Toan
bd miu dugc 1dy ¢ dang ving va chuyén vé
dang diém thoéng qua cong cu rasterize trong
QGIS. M6 hinh dugc hudn luyén trong 50
epoch véi kich thudce batch 1a 32. Cac callback

dugc sir dung bao gdm:

EarlyStopping: Ding huan luyén néu ham mat
mat xdc thyc khong cai thién sau 5 epoch,
dong thoi khoéi phuc trong so tot nhat.
ReduceLROnPlateau: Giam tdc do hoc xuéng
50% néu ham mat mat xac thuc khong cai thién
sau 3 epoch, vdi toc do hoc t6i thiéu 1a 1e-6.
Phan b nhin trong tap dit liéu dugc trinh bay
trong Bang 3, phan anh sy da dang cua cac 16p
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LULC trong khu vuc nghién ctru. Bai béo
khong trinh bay ban d6 tap dit liéu huan luyén
va kiém tra cia mé hinh do cac miu duogc ldy
& dang vung, sau d6 chuyén vé dang diém voi
d6 phan giai 13 12,5m (quéa nho va gan nhau so
véi kich thude khu vuc nghién cuou) gay ra
hiéu tmg chong 14n va thé hién khong rd rang
trong cac ban do.
Bang 3: Phin bd nhin trong tip dir liéu
huin luyén

Lép | Tén S6 miu | Ty I¢

1 Mit nude 4,929 | 4.93%
2 Rung rim 24,223 | 24.22%
3 Dit trong 17,784 | 17.78%
4 Khu xay dyng | 25,505 | 25.51%
5 Rung thua 4,986 | 4.99%
6 | Ruong  bac| 5615 | 17010

thang
7 Pattrong lia | 5,561 | 5.56%

Tap dit liéu huan luyén thé hién sy mat can bang
dang ké giita cac 10p, voi cac 16p nhu "Khu xay
dung" (25.51%) va "Rimg ram" (24.22%) chiém
ty 1€ 16n, trong khi cac 16p nhu "Mat nudc"
(4.93%) va "Rung thua" (4.99%) c6 s6 mau it
hon (Bang 3). Tuy nhién, mé hinh CNN van dat
dd chinh xac xac thuc cao (98.32%) nho vao céac
chién lugc thiét ké hiéu qua. Tht nhit, viéc st
dung phan chia ngiu nhién c6 phan ting
(stratified random splitting) dam bao rang ty 18
cac 16p duogc duy tri trong ca tap huan luyén va
xac thyc, gitip md hinh hoc dugc cac dac trung
ctia cac 16p thiéu sb. Thir hai, cac 16p tich chap
gidn nd va kernel 16n cho phép mé hinh nim bt
cac mau khong gian phirc tap, dic biét 1a & cac
16p hiém nhu "Mt nudc", von co6 dic trung
quang hoc ro rét (NDWI, NDWII). Ngoai ra,
ham mat mat sparse categorical crossentropy va
k¥ thuat dropout (0.2) giup giam thiéu tinh trang
quéa khép ddi véi cac 16p chiém uu thé, dam bao
md hinh tong quat hoa t6t trén tit ca cac 16p.
Nhimg yéu td nay da giam thiéu tac dong cua dir
liéu mat can bang, dan dén hiéu suat phan loai
d@)ng déu, nhu dugc thé hién trong ma tran nham
lan (Hinh 4).

3. KET QUA VA THAO LUAN

3.1. Hiéu suit mé hinh

EECCEICEN  CONG NGHE
Mo hinh CNN dat d6 chinh xac huén luyén 1a
98.68% va do chinh xac xac thuc la 98.32%
sau 50 epoch. Qua trinh héi tu duogc thé hién
trong Hinh 3, cho thdy ham mit mat giam déu
va 6n dinh, ddc biét sau khi toc do hoc dugc
diéu chinh ty dong. Ma tran nhdm 1an (Hinh 4)
cho thdy mé hinh phan loai chinh xac hau hét
cac 16p, véi mot s6 nham 14n nho gitta rudng
bac thang (16p 6) va bii trong lta (16p 7) do su
tuong déng vé mat do thuc vat.
Ham mat mat

0.4 - —8— Tap huan luyén
—— Tap kiém tra
2 0.3
o
Rl
£
£ 0.2 1
]
T
0.1
0 10 20 30 40 50
Epoch
D¢ chinh xac
0.975
o 0.950 -
T
b3
Z 0925
% 0,900 -
e
0,875 - ~&~ Tap huan luyén
Tap kiém tra
0.850 1.9 : . - ; :
10 20 30 40 50

Epoch

Hinh 3: Do thi ham mat mat va do chinh xac
trong quda trinh huan luyén
Ma tran nham lan

5000
Mat nutx -981 0 1 2 0 0

Rung ram - 0 0 0 1 0 0 - 4000
Dattréng - 0 4 ﬂ 7 1 R 2
o - 3000
g Xay dung - 0 ) o 1 40 10
=
g - 2000
Rimgthua- @ & 2 2 848 36
Aupng bac thang - © g 16 33 21 !!ill 2 - 1000
B& réng lue - 3 0 11 3 42 1050
! ' ' -0
3 E O 2 & ¢ =
ES§FE3§F2
c S 9 5 2 o
& TN ek
A 5 w & & X B
T 2 o x g 3 2
”
e m
=
3
ks
Dy Goan

Hinh 4: Ma trdn nham lan ciia mé hinh CNN

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 90 - 2025 43



|  KHOA HOC

|__CONG NGHE |

trén tdp kiém tra

Bang 4: D¢ chinh xac va d nhay caa tirng 16p

, N Do chinh | D) nhay
Lop Ten xéc (%) (%)
1 | Mt nuée 99.7 99.49
2 | Rung ram 99.79 99.98
3 | Péttrong 99.18 98.71
4 | Khu xy dung 98.88 98.84
5 | Rung thua 97.13 94.88
6 |Ruong bl o5 6 96.94
thang
7 | Dat trong laa 95.37 94.42

3.2. So sanh véi cac san pham LULC khac

Céac san pham LULC hién c¢6 nhu ESRI Land
Cover (do phan giai 10m) va JAXA ALOS (do
phan giai 10m) cung cép cac 16p phan loai
chung nhu rimg, dat néng nghiép, va khu do
thi. Tuy nhién, chung thiéu cac 16p chuyén biét
nhu rudng bac thang hodc dat tré)ng laa, vbn co
anh huong dang ké dén dong chay thiy van.
Vi dy, ESRI Land Cover phan loai dit nong
nghiép thanh mot 16p duy nhét, khong phan
biét giita dat canh tac ngdp nudc va dat canh
tac kho, dan dén khé phan loai trong mo phong
dong chay. Tuong tu, JAXA ALOS khong
cung cap thong tin vé diéu kién thuy van nhu
"Good" hodc "Poor", 1am han ché kha ning ap
dung trong nghién ctru thuy van.

Phuong phap d¢ xuit trong nghién ctru nay
khic phuc cac han ché trén bang cach st dung
cac 16p LULC duoc thiét ké dya trén tai lidu
NRCS, tap trung vao cac dac trung thuy van
nhu kha nang tham thau va luu trir nuéc. Bang
5 so sanh cac 16p LULC cua phuong phap nay
v6oi ESRI Land Cover va JAXA ALOS.

Bang 5: So sanh cac lop LULC véi cac
san pham khac

Lép Ph’u’(m‘g E:ll:; JAXA
phap nay Cover ALOS
Matnuéc |Co Co Co
Rimgram  |C6 (Good) |C6 (Trees)|<°.  (chua
i phén loai)
Pat tréng  |C6 (Poor) |C6  (Bare|Co

Lép Phuong E:E JAXA
phap nay Cover ALOS
ground) |(Barren)
Khu xay|Co C6 (Built-| ,
dung (Impervious)|up) C6 (Urban)
. Cé (Fair/| . . C6 (chua
Rimg thua Poor) Khong phan loai)
Rudng bac|Co A A
thang (Contoured) Khong Khong
Pat  trong|Co (Wet|_. . oy
lta meadow) Khong Co (rice)
3.3. Y nghia thiiy vin

Céc 16p phan loai sir dung dat va che phu dat
(LULC) duoc d& xuét trong nghién ciru nay ¢
mdi lién hé chit ché véi céc qué trinh thuy
van, dong vai trd quan trong trong viéc mod
phong dong chay bé mit, thim thiu, va quan
ly tai nguyén nudc tai huyén Mu Cang Chai.
Ngoai cac 16p phd bién duoc phan loai & nhiéu
nghién ctu nhu méat nudc, dat tréng, khu vuc
xdy dung, 16p rimg dugc phan loai chi tiét hon
theo thity van "Ring rdm" véi diéu kién thay
vin "Good" thé hién kha ning tham thau cao
nho mat do thuc vat day va t?lng dat hiru co
phong phu va 16p “Rimg thua” véi diéu kién
thity van “Fair/Poor” thé hién kha ning thim
thiu thap hon, phan anh sy két hop giita cac
khu vuc c6 thyc vat thua thét va dat bi suy
thoai. Lop nay c6 vai tro chuyén tiép gitra rimg
ram va dat tréng, anh huong dén dong chay bé
mit & mirc d6 vira phai nhung van déng goép
vao viéc giam x6i mon so véi dat trong. Pac
biét, hai 16p "Rudng béc thang" va "Dat trong
laa" mang y nghia thuy van quan trong trong
bbi canh mién nai phia Bic, ddc biét 1a tai Mu
Cang Chai, noi ndng nghi¢p bac thang la dac
trung van hoa va kinh té. Lép "Rudng bac
thang" hoat dong nhu mdt hé théng luvu trir
nudc ty nhién, gilt nudc mua trong cac bac
thang va lam cham dong chay, tor d6 gidm
thiéu nguy co 1ii quét va x6i mon dat doc. Hé
thdng nay ciing hd tro viée tudi tiéu bén viing,
duy tri 40 4m dat trong mua kho. Tuong tu,
16p "Dat trong lua", véi dac diém ngap nudc
thuong xuyén, dong vai trd nhu mot vang dém
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thuy van, luu trit nudc va lam cham dong
chay, dong thoi giam 4p luc 1én cac hé théng
thoat nuéc ty nhién. Nhimg dic diém nay
khong chi gitp kiém soat 1i ma con cai thién
kha ning thich tng v6i bién d6i khi hau, dic
biét trong cac khu vuc dé bi anh hudng boi
mua 16n va han han xen k& Ban d6 LULC
duoc tao ra tir mo hinh CNN, nhu dugc minh
hoa trong Hinh 5, cung cip mét cai nhin chi
tiét vé su phan bd khong gian cta cac 16p nay
tai Mu Cang Chai.

Hinh 5: Ban do LULC duoc tao ra
) tir mo hinh CNN
4. KET LUAN

Nghién ctru nay da xay dung mo hinh phan loai

TAI LIEU THAM KHAO

CONG NGHE

LULC moi stt dung mang no-ron tich chap, dat
dd chinh xac cao va phu hop vdi nghién cuu
thily van. Bang cach sir dung 16 tham sé dau
vao tur Sentinel-1, Sentinel-2 va ALOS, md
hinh CNN da phan loai thanh céng bay 16p
LULC, mdi 16p c6 mdi lién hé rd rang véi cac
qua trinh thity vin nhu thim thiu va dong chay.
So véi cac san pham LULC hién c6 nhu ESRI
Land Cover va JAXA ALOS, phuong phap nay
cung cp cac 10p phan loai chuyén biét hon, dic
biét 1a ruong bac thang, dat tréng laa va chat
luong rimg (thong qua CSDL ring), vén quan
trong trong md phong dong chay & cac khu vuc
néng nghiép mién niii phia Bac Viét Nam. Két
qua c6 tiém niang ung dung trong quan 1y tai
nguyén nudc, du bao 11 lut, va quy hoach nong
nghiép bén viing.

LOI CAM ON: Bii bao nay 1a mot phan cua
dé tai: “Nghién ciru g dung tri tué nhdn tao
va dit liéu dia khong gian dé phan ving lii quét
quy mé cdp huyén” thuoc chuong trinh khoa
hoc cong nghé tiém ning cip bd. Chung toi
xin chan thanh cdm on B Nong nghiép va
Phat trién nong thon (nay la Bo Nong nghiép
va Moi truong) di cép kinh phi tai trg cho
nghién ctru nay.
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