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SO SANH PHUGNG PHAP PHAN LOAI THAM PHU SU DUNG PAT
BANG THUAT TOAN RANDOM FOREST sU DUNG CHi SO NDVI
v6I TO HOP CHIi SO NDVI, DEM, NDWI, NDSI TAI HUYEN PAK GLONG
VA HUYEN KRONG NO - TINH PAK NONG

Cao Thi Hoai, Nguyén Thi Thanh Huwong
Truong Dai hoc Tdy Nguyén

TOM TAT

Nghién ctru nay tép trung danh gia va so sanh hi€u qua phan loai 16p phu sur dung dét bang thuat toan Random
Forest (RF) v6i hai cach tiép can: (i) sur dung riéng chi s6 thuc vat chuan hoa (NDVI) va (ii) tich hop t6 hop chi
s6 NDVI, mé hinh s d6 cao (DEM), chi s6 nudc chuan hoa (NDWI) va chi s d4t chuan héa (NDSI) trén anh
Landsat tai huyén Bék Glong va Krong N9, tinh Dik Nong. Két qua cho théy, phuong phap sur dung riéng NDVI
cho d6 chinh xéc tong thé (OA) thip, dao dong tir 35,89% dén 59 ,35%, hé s6 Kappa (K) chi dat tir 0,24 dén 0,41.

Trong khi d6, phuong phap tich hop nhiéu chi sb da cai thién dang ké hiéu sudt mé hinh, véi OA tang lén 81,75 -
86,04% va K dat 0,75 - 0,78. Chénh léch OA giira hai phwong phap 1én téi 45,86%, con hé sé K tang trung binh
khoang 0,40 don vi. Viéc bé sung DEM, NDWI va NDSI da gitup khéc phuc hién tuong tron phd va ting kha
nang phan biét giira cac 16p phu c6 dac tinh twong tu. Trén co s¢ d6, nghién ctru khuyén nghi ap dung phuong
phap tich hop chi s6 NDVI, DEM, NDWI va NDSI dé phan loai 16p phu sir dung dét sir dung anh vién tham, dac
biét tai cac ving c¢6 dia hinh phc tap nhu T4y Nguyén, nhiam nang cao do chinh xac va do tin cdy cua san phim
ban do phuc vu cong tac quy hoach va giam sat tai nguyén dat, rimg bén vitng. Két qua phan tich bién dong 16p
phu dat tai huyén Dak Glong va Krong N6 cho thdy xu hudng suy giam manh dién tich rimg tu nhién, trong khi
rung tréng c6 su gia tang r3 rét, phan dnh qua trinh chuyén dbi sur dung dét theo hudng phat trién rimg san xuat

Ddng thoi, dién tich dét trong, dat n6ng nghiép va khu dan cu ciing c6 nhiéu bién dong do tac dong tir phat trién
kinh té - xa hoi va nhu cu sir dung dat ngay cang tang.

Tir khéa: Chi s dat chuan hoa, chi s6 nudc chuin héa, chi sb thuc vat chuan héa, mo hinh sé d6 cao, tham phu
sir dung dat.

COMPARISON OF LAND USE LAND COVER CLASSIFICATION METHODS
USING THE RANDOM FOREST ALGORITHM WITH NDVI VERSUS
A COMBINED INDEX APPROACH (NDVI, DEM, NDWI, AND NDSI)
IN DAK GLONG AND KRONG NO DISTRICTS, DAK NONG PROVINCE

Cao Thi Hoai, Nguyen Thi Thanh Huong
Tay Nguyen University
ABSTRACT

This study focuses on evaluating and comparing the classification performance of Land use and land cover
(LULC) using the Random Forest (RF) algorithm with two approaches: (i) employing only the Normalized
difference vegetation index (NDVI), and (ii) integrating a combination of NDVI, Digital elevation model
(DEM), Normalized difference water index (NDWI), and Normalized difference soil index (NDSI) derived from
Landsat imagery in Dak Glong and Krong No districts, Dak Nong province. The results indicate that the NDVI-
only approach yields relatively low overall accuracy (OA), ranging from 35.89% to 59.35%, with a Kappa
coefficient (K) between 0.24 and 0.41. In contrast, the integrated index approach significantly enhances model
performance, achieving OA between 81.75% and 86.04%, and K ranging from 0.75 to 0.78. The OA
improvement reaches up to 45.86%, while the average K increase is approximately 0.40. The inclusion of DEM,
NDWI, and NDSI effectively mitigates spectral confusion and improves the discrimination between spectrally
similar land cover classes. Based on these findings, the study recommends applying the integrated NDVI, DEM,
NDWI, and NDSI approach in LULC classification tasks using remote sensing data, especially in
topographically complex regions such as the Central Highlands, to enhance classification accuracy and the
reliability of land use maps for sustainable land and forest resource planning and monitoring. The analysis of
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land cover changes in Dak Glong and Krong No districts reveals a significant decline in natural forest areas,
while planted forests have increased markedly, reflecting a shift in land use towards the development of
production forests. At the same time, the areas of bare land, agricultural land, and residential zones have also
experienced considerable changes due to socio-economic development and the growing demand for land use.

Keywords: Normalized difference soil index, normalized difference water index, normalized difference
vegetation index, digital elevation model, land use and land cover.

I. DPAT VAN DE

Phén loai tham phu sir dung dat [ nén tang quan
trong trong quy hoach khong gian, giam sat tai
nguyén va quan ly mdi truong bén viing. Tai
cac khu vuc c6 dia hinh phuc tap nhu Tay
Nguyén, viéc phan biét ranh gidi giita cac loai
16p phu - ring tu nhién, dit nong nghiép, dat
tréng hay mat nudc - tré nén dic biét kho khan
do hién tugng tron phé phan xa va su thay d6i vi
mo dia hinh anh huéng dén tin hiéu vé tinh.
Trong bdi canh dé, cac phuong phap hoc may
hién dai, dac biét la thuat todn Random Forest
(RF), ngay cang dugc ung dung rong rai nho tinh
bn dinh va kha nang xu ly dir li¢u 16n vai do chinh
xac cao (Eduardo et al., 2024; Yibai Xiong et al.,
2022; Pelletier et al, 2016; Lowe, Kulkarni,
2015). Tuy nhién, hiéu qua cia RF khong chi phu
thudc vao cu traic md hinh ma con phu thude
dang ké vao chit lugng va su phi hop cua tap
bién dau vao (Dongping et al., 2016).

Chi s6 thuc vét chuan hoa (Normalized difference
vegetation index - NDVI) la mdt trong nhiing
chi s& phd bién nhét trong phan tich 16p phu
thuc vat nho don gian va hiéu qua. Tuy nhién,
nhiéu nghién ctru da chi ra rang viéc sir dung
don 1¢ NDVI khong du dé phan biét cac 16p phu
c6 phd phan xa twong dong, dic biét tai cac
viung ddi nui ¢o cdu tric canh quan phic tap
(Ibrahim, 2023). Viéc tich hop thém céc chi sd
nhu mé hinh sb d6 cao (Digital elevation model
- DEM), chi s6 nu6c chuin hoa (Normalized
difference water index - NDWI) va chi s6 dt
chuén héa (Normalized difference soil index -
NDSI) ¢6 kha nang cai thién dang ké hiéu suat
phén loai (Amoakoh et al, 2024; Eduardo et al.,
2024; Ur Rehman, 2021).
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Huyén Pik Glong va Krong N9, tinh Dak Nong
1a minh chung dién hinh cho su phiic tap trong
phan loai tham phu str dung dat: dia hinh chia
cit manh, tham phu da dang va tbc do bién dong
sir dung dat nhanh do phat trién noéng lam
nghiép va tac dong cua bién dbi khi hau. Tuy
nhién, chua c6 nhiéu nghién ctru dinh lugng nao
so sanh truc tiép hiéu qua cua RF khi chi sir
dung NDVI va khi tich hop véi cac chi s phd -
dia hinh tai khu vuc nay.

Xuét phat tir d6, nghién ciru nay duoc thuc hién
nhim so sanh d6 chinh xac phan loai 16p phu
dat bang thuat toan RF khi: (i) si dung chi sb
NDVI don 1é va (ii) tich hop t& hop chi sb
NDVI, DEM, NDWI va NDSI, trén anh v¢ tinh
Landsat tai khu vuc Dak Glong va Krong No
trong cac nam 2010, 2015 va 2023, nhim dé
xuat phuong phap phan loai phu hop cho khu
vue ¢6 tinh chét dia hinh va 16p phu phirc tap.

I1. KHU VUC VA PHUONG PHAP NGHIEN CUU

2.1. Khu vwe nghién ctru

Hinh 1. Ban d6 khu vuc nghién ciru
huyén Dak Glong va Krong N6
thudc tinh Pak Nong, Viét Nam
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Huyén Pik Glong va Krong N6 thudc tinh Pak
Nong, nam & khu vyc Ty Nguyén cia Viét
Nam. Hai huyén nay c6 tong dién tich khoang
1.880 km2, v¢i dia hinh da dang gdm nui, thung
ling va ving dat thdp doc theo cac con song,
dan dén su khac biét dang ké vé khi hau va 16p
phu dét.

2.2. Phwong phap nghién ctru
2.2.1. Dir liéu svi dung
Nghién ctru str dung anh vé tinh Landsat 5 TM

(ndgm 2010) va Landsat 8 OLI (nam 2015 va
2023) do USGS cung cap, voi mic may che phi
dudi 30%. Tong cong 55 canh anh dugc thu
thap trén nén tang Google Earth Engine (GEE),
dam bao phu kin khu vuc huyén Pik Glong va
Kroéng No, tinh Pk Nong. Ngoai ra, dir liéu
DEM tir SRTM va céc dit liéu thuc dia (diém
GPS) duoc str dung dé hd tro phan loai va kiém
dinh d6 chinh xac.

Thong tin chi tiét vé& dir liéu Landsat duogc trinh
bay ¢ bang 1.

Béang 1. Bang thong tin thu thdp anh v¢ tinh Landsat

TT | Nim Anh vé tinh Ngay bit ddu | Ngay két thuc E‘[v'(‘;l';z;’ 86 canh anh
1 | 2010 LANDSAT/LTO05/C02/T1_L2 01/01/2010 31/12/2010 30 10

2 | 2015 LANDSAT/LC08/C02/T1_L2 01/01/2015 31/12/2015 50 33

3 | 2023 LANDSAT/LC08/C02/T1_L2 01/01/2023 31/12/2023 26 12

2.2.2. Tién xi Iy anh trén GEE

Tién xur 1y anh vé tinh 1a budc quan trong nhim
nang cao chat luong dir lidu va loai bo cac yéu
t6 gdy nhifu trudc khi tién hanh phan tich. Co
nhiéu bién phap tién xir ly anh dé nang cao chét
lugng hinh anh cua anh v¢ tinh nhu hi€u chinh
hinh hoc, hi€u chinh dia hinh, ting cuong chét
lugng anh, ... (Schowengerdt, 2017; Nguyén Thi
Thanh Huong, 2015). Tuy vay, tuy theo muc
dich nghién ctru dé lwa chon cac budc hiéu
chinh cu thé. Trong nghién ctu nay, cic k¥
thuat tién xu ly trén duoc trién khai trong nén
tang GEE thong qua ma lap trinh, dam bao dir
liéu ddu vao chit lugng cho cac budc phén tich
tiép theo.

+ Hiéu chinh hinh hoc: St dung cac diém khéng
ché mat dit dé diéu chinh vi tri dia ly, dam bao
anh trung khdp vai hé toa dd0 UTM va hé quy
chiéu WGS-84.

+ Tang cudng chit luong anh:

K§ thudt tron anh: Két hop cac kénh phd riéng
biét nhu Red, Green, Blue, NIR (Cén héng

ngoai) va SWIR (Hong ngoai séng ngan) dé tao
ra anh téng hop c6 thong tin phd da dang, tang
kha nang phan biét cac dbi tugng.

Bién ddi cap d6 xam: Ap dung cac ham diéu
chinh d§ sang va d§ tuong phan (Contrast
Stretching) nhim 1am r3 cac chi tiét nho trén anh.

T6 hop mau: Tich hop cac kénh phd (Green,
Red, NIR) - RGB dé tao ra hinh anh gia mau,
gitip phan biét cac loai 16p phii dua trén mau sic
dac trung.

+ XU ly ving may che phu: Su dung mat na may
(Cloud Masking) tu dong tich hgp sin trong
GEE, dya trén thuat toan FMask (Landsat).

+ Khir nhiéu dém: St dung bd loc khong gian
(Spatial Filters) d& lam min anh, loai bo cac diém
nhidu roi rac ma khong lam maét chi tiét can thiét
(Haas, 2024).

+ Tinh toan chi s6 phd (NDVI, NDWI, NDSI):
GEE hd tro cac phép toan raster truc tiép trén
cac bang phd cua anh Landsat. NDVI, NDWI va
NDSI dugc tinh toan bing cac biéu thuc don
gian, sau d6 dugc gdp thanh anh t6 hop da 16p
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(multi-band composite) lam diu vao cho mé
hinh RF.

+ Tich hop dit liéu DEM: M5 hinh s6 do cao
SRTM (30 m) duoc truy xudt tor ngudn
USGS/SRTMGLI1_003 trong GEE, dong bd vai
anh Landsat theo ving nghién ctu dé bd sung
thong tin do cao va do dbc.

2.2.3. Thanh lap tip méu phén loai

Tap mau phuc vu phan loai dugc xay dung dua
trén su két hop nhiéu ngudn dir liéu nham dam
bao tinh dai dién va do chinh x4c. Cu thé, cac
diém GPS thu thap tir khao sat thuc dia duoc st
dung lam co s& xac thuc thong tin thuc dia hién
tai. Dong thoi, anh vé tinh do phan giai cao tur
Google Earth va kinh nghiém giai doan anh vién
tham duoc huy dong dé xac dinh dac diém 16p
pht trén toan khu vuc nghién ctru.

Déi vai cac mde thoi gian trong qua khi, viée giai
doan dugc thuc hién theo quy trinh suy dién
nguoc: (i) xac dinh trang thai hién tai thong qua
anh mdi nhéat va diéu tra thuc dia; (ii) d6i chiéu
v6i anh Landsat cac ndm trudc va ban do kiém ké
rimg gan nhat dé phat hién thay dbi; (iii) dua trén
chudi bién dong khong gian - thoi gian dé suy
luan trang thai 16p phu tai thoi diém muc tiéu
(Amani et al., 2020; Senf et al., 2013).

Dua trén dic diém phd phan xa va kha nang phan
biét trén anh Landsat td hop kénh Green, Red va
NIR, nghién ctru x4ac dinh 9 loai 16p pht chinh
gdm: (1) rumg 14 rong thuong xanh (RTX), (2)
ring ban thuong xanh (RBTX), (3) rung khop
(RK), (4) rung tréng (RTG), (5) cao su trudng
thanh (CAOSU), (6) dat nong nghiép (gdm cay
lau niam va ngin ngay) (NN), (7) khu dan cu
(DC), (8) mit nuéc (MN), va (9) cac loai dét khac
(trang co, cay bui, dat tréng, dat hoang, dét chua
thanh rimg,...) (DK). Trong nam 2023, téng cong
650 diém mau thuc dia thudoc 9 16p phu chinh
dugc thu thap, két hop véi khoang 4.000 diém
mau giai doan trén anh vé tinh ddm bao tinh dai
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dién cho 9 16p phu. Dir li¢u thuc dia dugc thu
tai cdc khu vuc kho phéan biét trén anh nhim
nang cao dg tin cay, vdi toa do ghi nhan b%lng
thiét bi GPS cam tay, tham chiéu theo hé toa do
UTM va hé quy chiéu WGS-84. Mdi diém duoc
liy tai trung tdm cua ddi tuong can khao sat dé
han ché sai sd khong gian, dong thoi dam bao
phan b déu trén toan bd ving nghién ciru.

Pbi voi cac nam 2010 va 2015, 1an luot 4.900
va 2.500 diém miu/nam dugc thiét 1ap thong
qua phuong phép suy dién tir hién tai - tirc 1a st
dung hién trang 16p phu dé truy hdi thong tin
qua kht. Cach tiép cén nay dua trén kinh
nghiém giai doan anh, két hgp ddi chiéu anh
Landsat da thoi gian va ban d6 kiém ké rimg
qua cac giai doan tuong tng (Senf et al., 2013).

Tap dir liéu mau duoc chia ngiu nhién thanh hai
phén doc lap: 70% dé phan loai, 30% con lai
diung dé kiém dinh do chinh xdc. Ngoai cac
diém miu dang diém (point), nghién ciru con
khoanh viing cac ddi tugng dudi dang polygon
dé tang dung lugng dir liéu phan loai, trong khi
danh gia do chinh xac cudi ciing chi sir dung tap
dir liéu dang diém.

2.2.4. Phan logi dnh bing thudt todn RF

Thuat toan RF duogc ap dung dé phan loai anh to
hop gdm cac bang phd RGB, NDVI, NDWI,
NDSI va DEM. M6 hinh dugc hudn luyén va
thuc thi hoan toan trén GEE. Hai siéu tham sé
quan trong la: ntree: SO cdy trong rimg (chon tir
100-500) va mtry: S& bién ngdu nhién tai mdi
node (t6i uu tiry thudc tap chi sé dau vao).

Hai phuong phap phéan loai dugc so sanh:

- Phuong phap 1: Chi sir dung NDVI (va RGB).
- Phuong phap 2: Sir dung t6 hop NDVI + DEM
+ NDWI + NDSI (va RGB).

Cdc chi s6 dwoc sir dung

- NDVI = (NIR - RED)/(NIR + RED): phan anh
mirc do xanh cua tham thuc vat (Nguyén Thi
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Thanh Huong et al., 2018; Poan Duy Hiéu,
Nguyen Tham, 2017)

- NDSI = (GREEN - SWIR)/(GREEN + SWIR):
dung dé xac dinh dat trong va dat canh tac (Xu
et al.,20006).

- NDWI = (GREEN - NIR)/(GREEN + NIR):
phat hién mét nudc (McFeeters, 1996).

- DEM: cung cip thong tin do cao dia hinh, hd
tro phan biét tham phu theo do déc va cao do
(Gan et al., 2023; Elumnoh, Shrestha, 2000).

2.2.5. Danh gid do chinh xdc két qud phdn logi

Do chinh xdc két qua phan loai dugc danh gia
thong qua ma tran sai s& (confusion matrix), so
sanh gitra cac pixel phan loai va pixel thuc dia.
Tir d6, cac chi sb danh gia bao gdm do chinh
xé4c toan bd (OA), do chinh xac nguoi san xudt
(PA), d6 chinh xac ngudi st dung (UA) va hé sd
Kappa (K) dugc tinh toan theo cong thic cua
Congalton va Green (1999).

D6 chinh xé4c toan bd (OA) thé hién ty 18 tong s6
diém phan loai dung trén tong sé diém kiém tra.

0A=22% 5 100 [1]

D9 chinh x&c nguoi st dung (Users accurary
- UA): phan anh d6 tin cay cua mot 16p trong
ban d6 phan loai.

Uazi‘—j x 100

T

2

D6 chinh xdc ngudi san xudt (Producer’s
accurary - PA): thé hién kha niang ctia mé hinh
phan loai ding mot 16p cu thé.

Xij

a X (3)

Pong thoi, hé s6 K duge sir dung dé do luong
mirc d6 phu hop gitra phéan loai va thuc té, ¢
hiéu chinh cho sai sé do ngau nhién. Gid tri ctia
K nam trong khoang tir 0 d&én 1, cang gin 1 thi
muc d0 phan loai cang chinh xac (Navulur,
2006). Cac murc danh gia theo K dugc thé hién
trong bang 2:

Nzr: X _zr: (X XXy
it : i1 )
N’ _Z (Xi+ XX i

i=1

X 100

Trong do:

Xii: s6 diém dugc phan loai dung & 16p i;

Xi+: tong sb diém thuc té ¢ 16p i (téng
theo hang);

X+i: tong s67diém duogc phan loai vao
16p i (tong theo cot);

N: téng s6 diém kiém tra;

r: 56 16p phan loai.

Bang 2. Bang danh gia do chinh xdc phén loai dua vao hé s6 K

TT Gia tri K Mtrc d6 phan biét
1 <0 Thép

2 0-0,20 Nhe

3 0,21-0,40 Vira

4 0,41-0,60 Twong dbi chat
5 0,61-0,80 Chat

6 0,81-1 R4t chat

(Navulur, 2006)

2.2.6. So sdnh lwa chon phwong phdp phin
logi phat hop vdi dp chinh xdc cao

Tir két qua nghién ciru do chinh xdc OA, UA,
PA va K, so sanh va lga chon phuong phap
phén loai phu hop véi dd chinh xéc cao.

2.2.7. Thanh ldp bin do thay déi I6p phii

Sau khi hoan tit phan loai, két qua raster dugc
xtr 1y loc nhiéu bang cong cu “Majority Filter”
trong trinh don Raster > Spatial Analyst Tools >
Generalization trén phdn mém ArcGIS 10.4.1,
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nham loai bo cac diém phén loai roi rac va tang
tinh lién két khong gian cho 16p phu.

Tiép theo, anh phan loai duoc chuyén sang dinh
dang vector bang cong cu Raster to Polygon, gitup
thudn ti€n cho viéc bién tap ban dd 16p phu va tinh
toan dién tich timg 16p. Dién tich cac ddi tuong
16p phu dugc tinh thong qua chic nang Calculate
Geometry, vaoi don vi chuén hoa 12 hecta.

1. KET QUA NGHIEN CU'U

3.1. So sanh va lwa chon phwong phap phan
loai phu hop véi do chinh xac cao

Nghién ctru tién hanh phan loai anh vé tinh da
thoi gian véi phuong phdp phan loai RF sir
dung chi s6 NDVI va st dung két hop nhiéu
chi s6 (NDVI, DEM, NDSI, va NDWI) nim
2010, 2015 va 2023. Tur d6 so sanh va rut ra
phuong phap phéan loai téi uu hoa do chinh
xéc. Két qua so sanh phuong phap phan loai
tham phu s dung dat bang thuét toan RF sir
dung NDVI véi st dung tich hgp NDVI, DEM,
NDSI, NDWI qua céc nam 2010, 2015 va 2023
tai huyén Dak Glong va huyén Krong No, tinh
Pik Nong thé hién trong bang 3.

Bang 3. So sanh phuong phap phéan loai tham phu sir dung dét bang thuat toan RF sir dung NDVI
voi su dung tich hgp NDVI, DEM, NDSI, NDWI qua céc ném 2010, 2015 va 2023
tai huyén bBak Glong va huyén Krong No, tinh BDak Nong

DPonvi: %
NDVI Tich hgp NDVI, DEM, NDSI, va NDWI
Trang thai 2010 2015 2023 2010 2015 2023
UA PA UA PA UA PA UA PA UA PA UA PA

RTX 47,95 | 43,75 | 78,59 | 81,57 | 45,54 | 40,00 | 86,76 | 80,17 | 94,26 | 93,28 87,95 81,74
RBTX 58,59 | 47,54 | 56,00 | 91,26 8,00 6,67 88,89 | 92,63 | 94,00 | 91,26 56,00 48,28
RK 0,00 0,00 | 12,50 9,09 13,64 | 19,35 | 66,67 | 70,00 | 62,50 | 76,92 65,91 78,38
RTG 40,25 | 39,51 417 2,94 22,92 | 23,74 | 88,05 | 89,74 | 54,17 | 59,09 88,19 90,71
CAOSU | 47,01 | 49,22 | 12,90 | 14,81 | 32,10 | 36,36 | 87,31 | 84,78 | 51,61 | 47,06 80,86 83,44
NN 40,23 | 45,26 | 16,67 | 15,91 | 22,61 22,61 87,36 | 83,52 | 59,52 | 62,50 81,74 81,74
DKH 26,19 | 33,33 | 19,61 | 24,39 | 43,58 | 39,39 | 71,43 | 76,92 | 52,94 | 58,70 84,92 77,55
DC 59,09 | 53,53 | 46,67 | 26,92 | 50,00 | 60,76 | 83,12 | 87,07 | 46,67 | 41,18 64,58 83,78
MN 73,21 | 77,27 | 100,0 | 100,0 | 92,86 | 100,0 | 89,95 | 95,92 | 100,0 | 100,0 100,00 100,0

OA% 49,33 59,35 35,89 86,04 83,83 81,75

K 0,41 0,38 0,24 0,84 0,75 0,78

Trong dé: (TX) rieng g6 tw nhién ld réng thuong xanh; (RBTX) rieng gé tw nhién Id réng bdn thuong xanh, (RK) rimg
Khép; (RTG) rimng trong; (CAOSU) cao su; (NN) ddt néng nghiép; (DC) ddn cu, (MN) mdt nuée, (DKH) dat khdc.

Két qua phan loai 16p phu sir dung dit cho khu
vuc huyén Pik Glong va Krong N6 trong céc
nam 2010, 2015 va 2023 cho thiy su khac biét
13 rét vé do chinh xdc gitta hai phuong phap
phan loai: st dung riéng NDVI va tich hop
nhiéu chi sé6 (NDVI, DEM, NDWI, NDSI).

Cu thé, phuong phép sir dung riéng NDVI dat do
chinh xac OA thip, dao dong tir 35,89% dén
59,35% va hé sb K chi dat tir 0,24 dén 0,41, tuong
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ang voi muac phan biét “nhe dén trung binh” theo
thang danh gia cia Navulur (2006). P chinh xac
thap nay chu yéu do han ché cia NDVI trong viéc
phan biét cac 16p phii ¢ phd phan xa tuong ty,
dic biét 1a khu vuc doi nui hodc ¢o sy pha tron
giita dét trong, nude va thyc vat.

Trong khi d6, phuong phap tich hop nhidu chi
s6 NDVI, DEM, NDWI va NDSI da cai thién
dang ké két qua phan loai. P chinh xac OA dat
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tir 81,75% dén 86,04%, hé sb K dat tir 0,75 dén
0,78, dat murc “chat” va tiém can “rat chat” theo
tiéu chudn danh gia ciia Navulur (2006). Chénh
léch OA giita hai phuong phap 1én dén 45,86%,
trong khi hé sé K ting trung binh khoang 0,40
don vi, cho thdy anh hudng r5 rét cua td hop chi
s6 dau vao dén hiéu sudt mo hinh. Viéc bd sung
DEM giup nang cao kha nang phan biét cac 16p
phu theo dic diém dia hinh; NDWI va NDSI
tang cuong kha nang phat hién vung nudc va
dat tréng, khic phuc nhugc diém khi chi sir
dung NDVI.

Két qua nghién ctru phit hop véi xu hudng va
két luan cua nhiéu nghién ctu trude do.
Eduardo va ddng tac gia (2024) va Ur Rehman
(2021) ciing chi ra rang viéc tich hop chi sb
NDVI vé6i cac bién dia hinh va do am nhu
DEM, NDWI va NDSI da gitp tang do chinh
x4c phan loai 16p phi st dung dat tor dudi
65% lén trén 80% trong cac khu vuc co dia
hinh phirc tap nhu mién ndi Trung Qudc va
Pakistan. Pong thoi, nghién ctru cua Ibrahim
(2023) khi két hop dir liéu Sentinel voi DEM
cho thiy chi sé NDVI don 1é d& bi nham 14n &
cac vung dit canh tac theo mia hodc ving dat
trong xen k& cay bui.

Khac biét ciia nghién ciru nay 1a da kiém chimg
rd rang trén dia hinh di nui ddc trung cua Tay
Nguyén, véi két qua phan loai cho ba méc thoi
gian cach biét (nam 2010, nam 2015 va nam
2023), gitp danh gia hi¢u qua m6 hinh mot cach
on dinh theo chudi thoi gian.

3.2. Thanh lap ban dd 16p phi khu vuwe
nghién ctru

Dua trén co s két qua phan loai tham phi bang
thuat toan RF véi phuong phép tich hop nhiéu
chi s6 (NDVI, DEM, NDWI, NDSI), cac ban dd
tham phu sir dung dét cho ba méc thoi gian nim
2010, 2015 va 2023 da dugc xay dung thanh
cdng cho khu vuc huyén Pik Glong va Krong
No, tinh Dk Nong. Pay la két qua quan trong
nham phuc vu cho cong tac giam sat tai nguyén
dat, rimg va dinh hudng quan 1y, quy hoach su
dung dét bén viing tai dia phuong.

Két qua thanh lap ban db chuyén dé tham phi
sir dung dat cac nam 2010, 2015 va 2023 sau
khi duoc sang loc nhiéu anh va vector héa dugc
thé hién & hinh 2. Cac ban dd cho thiy sy phan
b6 va xu thé bién dong rd rét cua timg loai 16p
phu theo khong gian va thoi gian. Dién tich va
ty 1¢ gifra cac nhom 16p phd qua cadc nam dugc
tdng hop & bang 4.

*
P

1" Hign trang rimg nam 2010
oyt P o | - - -

1" Hién trang rimg nam 2015

Ban dd phan loai nam 2010

Ban db phan loai ndm 2015

Ban dd phan loai nam 2023

Hinh 2. Ban db phan loai tham phu sir dung dat huyén Pak Glong va huyén Krong N,
tinh Dak Nong qua cac nam 2010, 2015 va 2023
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Bang 4. Két qua thong ké dién tich cia cac loai tham phu st dung dat huyén Pik Glong
va huyén Krong No, tinh Pk Néng qua cac nam 2010, 2015 va 2023

Lop phi st Nam 2010 Nam 2015 Nam 2023
dung dat | piantich (ha) | Tylé (%) | Diéntich(ha) | Tylé(%) | Diéntich (ha) | Ty Ié (%)
RTX 109.906,11 48,51 91.913,13 40,57 72.633,96 32,06
RBTX 3.617,01 1,6 5.549,58 2,45 2.611,80 1,15
RK 547353 2,42 4.557,33 2,01 3.659,40 1,62
RTG 10.926,45 4,82 14.016,87 6,19 38.751,66 17,10
CAOSU 8.524,80 3,76 4.140,99 1,83 9.075,33 4,01
NN 57.485,52 25,37 53.363,97 23,55 56.031,21 24,73
DK 18.412,65 8,13 44.048,34 19,44 30.740,04 13,57
DC 10.270,71 4,53 3.523,23 1,56 6.754,41 2,98
MN 1.940,58 0,86 5.443,92 2,40 6.299,55 2,78
Nam 2010 Nam 2015 Nam 2023
. DC: 4.53 MN: 0.86 Wo—— DC: 1.56 MN: 2.4 P— 15 MN; 2,78
DK: 19.4.

NN; 25,37

CAOSU: 3.76
RTG: 4.82

RK: 242

RBTX: 1.6

RTX: 32.06
DK: 13,57

NN; 24.73
\ RBTX: 115

NN: 23.55 |
[ |
|
‘H RBTX; 2,45
" RK: 2.01
RTG: 6.19

CAOSU: 1,83

CAOSU: 4,01 RTG: 17,1

Hinh 3. Ty 1& phén trdm cua cac loai tham phu str dung dat huyén Pik Glong va huyén Krong N0,
tinh Dak Nong qua cac nam 2010, 2015 va 2023 (%)

40000 -
230000
20000
10000

0 -
-10000 - .

-20000 -
-30000 -
-40000 -
-50000 -

RTX

= Giai doan 2010-2015 -17992,98 1932,57
H Giai doan 2015-2023 -19279,17 -2937,78
Giai doan 2010-2023 -37272,15 -1005,21 -1814,13 27825,21

R [

RBTX RK RTG CAOSU NN DK DC MN
-916,2  3090,42 -4383,81 -4121,55 25635,69 -6747,48 3503,34
-897,93 24734,79 4934,34 2667,24 -13308,3 3231,18 855,63
550,63 -1454,31 12327,39 -3516,3 4358,97

Hinh 4. Thay dbi tham phii str dung dat huyén Dak Glong va huyén Krong N9, tinh Dk Nong
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Két qua phan tich bién dong 16p phu dét qua ba
giai doan cho thdy xu hudng giam dién tich
rimg tu nhién (RTX va RBTX) dién ra lién tuc
va dang ké. Cu thé, dién tich RTX tu
109.906,11 ha nam 2010 da giam xudng con
72.633,96 ha nam 2023, tuong Ung giam
33,91%. RBTX ciing c6 xu huéng giam manh,
to 3.617,01 ha (nam 2010) con 2.611,80 ha
(nam 2023). D4y la tin hiéu canh bao vé ap luc
suy thodi tai nguyén rirng, doi hoi cac bién phap
bao vé va phuc hdi rimg hiéu qua hon trong giai
doan tai.

Nguoc lai, dién tich RTG c¢6 xu hudng ting
nhanh va rd rét, ddc bit tir nam 2015 dén 2023,
tang tur 14.016,87 ha 1én 38.751,66 ha, tuong ing
tang 176,52%. Su gia tang nay phan anh nd luc
trong rimg va phuc hoi dét tréng cua dia phuong,
dong thoi ciing thé hién qua trinh chuyén doi co
ciu sir dung dét theo hudng trong rung san xut
dé thay thé rimg tu nhién bi suy giam.

Péang chu y, nhom dat NN c6 su dao dong nhe
vé dién tich qua céc nam, dao dong quanh muc
24 - 25% tong dién tich tuy nhién toan ving
nghién ctru. Tuy nhién, nhém DK bao gém dat
trong, dat chua sir dung, trang co va cay bui lai
c6 xu hudng tang manh giai doan 2010 - 2015
(tang hon 25.000 ha), sau d6 gidm nhe vao nam
2023. Diéu nay phan anh tac dong cta qua trinh
chuyén ddi dét dai va bién dong kinh té - xa hoi
dén sur dung dét tai dia phuong.

Dién tich khu DC cé xu hudéng gidm nhe giai
doan 2010 - 2015 nhung sau dé tang trd lai vao
nam 2023, diéu nay phan anh sy phat trién va
md rong khu vuc dan cu trong didu kién gia
ting dan sd va nhu cau nha §. Cac ving MN
cling c6 su gia tang nhe dién tich qua cac nam,
phit hop véi didu kién phat trién thay loi va cac
hd chtra nude phuc vu san xuat nong nghiép.
Nhin chung, két qua thanh 1ap ban dd 16p phu
dat qua ba giai doan tai huyén Dik Glong va
Krong N6 da phan anh rd nét xu thé bién dong

sir dung dat theo hai hudng: (i) suy giam dién
tich rung tu nhién va gia tang dién tich dit san
xudt, dat trdng, dat rimg trong; (ii) tai co cdu lai
st dung dat phu hop véi didu kién ty nhién va
phat trién kinh té - xa hoi dia phuong. Két qua
nay hoan toan phu hop vai thuc trang st dung
dat cua tinh Pik Nong va 1a co so khoa hoc
quan trong phuc vu cho céng tac quy hoach,
quan ly tai nguyén, cling nhu dinh huéng phat
trién nong 1am nghiép bén viing trong bdi canh
chiu nhiéu tac ddong tir hoat dong con nguoi va
bién ddi khi hau.

IV. KET LUAN

Két qua nghién ciru da cho thiy su khac biét rd
rét vé hiéu qua phan loai gitra hai phuong phap
ap dung thuat toan RF. Khi chi st dung chi sd
NDVI don 1é, d§ chinh xac OA dao dong trong
khoang tir 35,89 - 59,35%, vai hé sb K chi dat
0,24 - 0,41, phan anh murc d6 phan loai con thap
va chua dd d6 tin cdy trong khu vuc c6 dic
diém dia hinh va tham phu phic tap.

Nguoc lai, phuong phap tich hop t6 hop chi sb
NDVI, DEM, NDWI va NDSI da giap nang cao
dang ké hiéu qua phan loai, v6i OA ting lén mirc
81,75 - 86,04% va hé sé K dat tir 0,75 - 0,78.
Mirc chénh léch v& OA giita hai phuong phap
lén t6i 45,86%, trong khi hé sb K ting trung
binh khoang 0,40 don vi, cho thiy hiéu qua vuot
trdi cia phuong phép tich hop trong viéc nhan
dién chinh xac céac 16p phi khac nhau. Viéc két
hop thong tin DEM, NDWI, va NDSI véi NDVI
da giap khic phuc rd rét tinh trang tron 1an phd
phan xa, dong thoi cai thién kha nang phan biét
tai cac khu vuc rung, dét tréng, nudc mit va
nong nghiép.

Tir cac két qua trén, nghién ctu khuyén nghi
tng dung phuong phap tich hop cac chi sb
NDVI, DEM, NDWI, NDSI trong cac bai toan
phan loai 16p phi sir dung dét sir dung anh vién
tham, dac biét tai nhimg khu vuc c6 dia hinh
phuc tap nhu viung Tay Nguyén. Viéc lya chon
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t6 hop chi sd phu hop s& khong chi gitp nang
cao dd chinh xac phan loai ma con dam bao do
tin cdy cta san pham ban dd phuc vu cho quy
hoach, giam sat va phat trién su dung dat mot
céch bén viing.

Két qua phén tich ciing cho thdy dién tich RTX
giam manh tir 109.906,11 ha nim 2010 xubng
con 72.633,96 ha ndm 2023, tuong Ung giam
33,91%; RBTX ciling giam tu 3.617,01 ha
xubng 2.611,80 ha. Nguoc lai, RTG ting nhanh
tr 14.016,87 ha 1én 38.751,66 ha, tang

176,52%. DK tang hon 25.000 ha trong giai
doan 2010 - 2015, sau d6 giam nhe. Dién tich
NN dao dong 6n dinh quanh muc 24 - 25%
téng dién tich tu nhién, trong khi khu dan cu va
miat nude ¢o xu hudng ting nhe. Nhitng bién
dong nay phan anh rd xu hudng suy giam rung
tu nhién, gia ting dat san xuit va rimg trong,
pht hop vai qua trinh phat trién kinh té - x4 hoi
tai dia phuong, la co s& quan trong phuc vu
cong tac quy hoach, quan ly tai nguyén va phat
trién bén viing.
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