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TÓM  

Nghiên c u này t u qu  phân lo i l p ph  s  d t b ng thu t toán Random 
Forest (RF) v i hai cách ti p c n: (i) s  d ng riêng ch  s  th c v t chu n hóa (NDVI) và (ii) tích h p t  h p ch  
s  NDVI, mô hình s   cao (DEM), ch  s  c chu n hóa (NDWI) và ch  s  t chu n hóa (NDSI) trên nh 
Landsat t i huy k Glong và Krông Nô, t k Nông. K t qu  cho th  d ng riêng NDVI 

 chính xác t ng th  (OA) th ng t  n 59,35%, h  s  Kappa (K) ch  t t  n 0,41. 
p nhi u ch  s  i thi  hi u su t mô hình, v  - 

t 0,75 - 0,78. Chênh l ch OA gi i 45,86%, còn h  s  
kho n . Vi c b  c ph c hi ng tr n ph   

t gi a các l p ph   u khuy n ngh  áp d
pháp tích h p ch  s   phân lo i l p ph  s  d t s  d ng nh vi c 
bi t t a hình ph c t   tin c y c a s n ph m 
b  ph c v  công tác quy ho t, r ng b n v ng. K t qu  phân tích bi ng l p 
ph  t t i huy k Glong và Krông Nô cho th ng suy gi m m nh di n tích r ng t  nhiên, trong khi 
r ng tr ng có s  t, ph n ánh quá trình chuy i s  d ng phát tri n r ng s n xu t. 

ng th i, di t tr t nông nghi u bi ng t  phát tri n 
kinh t  - xã h i và nhu c u s  d  

T  khóa: Ch  s  t chu n hóa, ch  s  c chu n hóa, ch  s  th c v t chu n hóa, mô hình s   cao, th m ph  
s  d t. 
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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. 
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1.  

TT  nh v  tinh Ngày b u Ngày k t thúc 
T  l  mây 
d i (%) 

S  c nh nh 

1 2010 LANDSAT/LT05/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 
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et al
 

- NDSI = (GREEN - SWIR)/(GREEN + SWIR): 
 (Xu 

et al., 2006). 

- NDWI = (GREEN - NIR)/(GREEN + NIR): 
 

- 

(Gan et al., 2023; Elumnoh, Shrestha, 2000).  

 

Congalton và Green (1999). 
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r:  

 

TT   

1 <0  

2 0 - 0,20  

3 0,21 - 0,40  

4 0,41 - 0,60  

5 0,61 - 0,80  

6 0,81 - 1  

      (Navulur, 2006) 
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III  

 

NDSI, NDWI 

trong b . 

 
 

: % 

Tr ng thái 

NDVI Tích h p NDVI, DEM, NDSI, và NDWI 

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 4,17 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 
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Hình 2. B  phân lo i th m ph  s  d t huy k Glong và huy n Krông Nô,  
t  
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L p ph  s  
d t 

   

Di n tích (ha) T  l  (%) Di n tích (ha) T  l  (%) Di n tích (ha) T  l  (%) 

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 5.473,53 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 

 

   

Hình 3. T  l  ph a các lo i th m ph  s  d t huy k Glong và huy n Krông Nô, 
t  

 

Hình 4. i th m ph  s  d t huy k Glong và huy n Krông Nô, t k Nông  
 

RTX RBTX RK RTG CAOSU NN DK DC MN

-2015 -17992,98 1932,57 -916,2 3090,42 -4383,81 -4121,55 25635,69 -6747,48 3503,34

-2023 -19279,17 -2937,78 -897,93 24734,79 4934,34 2667,24 -13308,3 3231,18 855,63

-2023 -37272,15 -1005,21 -1814,13 27825,21 550,53 -1454,31 12327,39 -3516,3 4358,97
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72.633,96 ha 
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NDVI, DEM, NDWI, NDSI trong các bài toán 
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