M5ANSIVYLATANASUIVINTINYAT 40(2): 130-145

asanan1salusunnsidaniaelddananinaidiien Sentinel-2

v
UTIUEUU MBI JMIANIYIUYS

Prediction of Teak Volume Using Sentinel-2 Satellite Imagery Data

at Thong Pha Phum Plantation, Kanchanaburi Province

end ANSAUET uazensun hedey
Weeraphart Khunrattanasiri. and Yutthana Thoenglom
1AM A IUmERS INTINENFEINYASAIEAS NN 10900

Department of Forest Management, Faculty of Forestry, Kasetsart University, Bangkok, Thailand 10600
*Corresponding author: weeraphart.k@ku.th

Received :May 30, 2021
Abstract Revised :August 17, 2021
Accepted: October 04, 2022

The teak volume prediction is an important data for planning a teak plantation management.
This study aimed to investigate the vegetation indices using Sentinel-2 satellite imagery data for teak
volume prediction based on data from Thong Pha Phum Plantation, Kanchanaburi province. The linear
regression was used to explain the relationship between teak volume and vegetation indices from
Sentinel-2 satellite imagery data. Ratio Vegetation Index (RVI) Difference Vegetation Index (DVI),
Normalized Difference Vegetation Index (NDVI), Green Normalized Difference Vegetation Index (GNDVI),
Soil Adjusted Vegetation Index (SAVI) and Atmospherically Resistant Vegetation Index (ARVI) were used
as the independent variables in the equation. The results revealed that SAVI (values with L equal to
0.5) was the best vegetation index for teak volume prediction based on Sentinel-2 satellite imagery
data. The equation was teak volume (y) = 10.064 (SAVI)-98.736 and the coefficient of determination
was 0.73. The mean absolute error (MAE) and the root mean squared error (RMSE) were used to check
the equation precision for teak volume prediction. The MAE was 1.52 and the RMSE was 1.92. The teak
volume calculated based on the given equation was 199,366.68 cubic meters and the average of teak

volume per rai was calculated to be 18.51 cubic meters.
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Figure 1 Study area in Thong Pha Phum plantation, Kanchanaburi province
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Figure 2 Field samples in Thong Pha Phum plantation, Kanchanaburi province
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Table 1 Vegetation Index used in education

Vegetation Index Equation References

Ratio Vegetation Index (RVI) ﬁ Jordan (1969)

RED
Difference Vegetation Index (DVI) NIR - RED Tucker (1979)
Normalized Difference Vegetation Index NIR - RED Kriegler et al. (1969)
(NDVI) NIR + RED
Green Normalized Difference NIR - GREEN Gitelson et al. (1996)
Vegetation Index (GNDVI) NIR + GREEN
Soil Adjusted Vegetation Index (SAVI) NIR - RED <+ L) Huete (1988)

NIR + RED + L

Atmospherically Resistant Vegetation

NIR - RED — Y(BLUE - RED)

Kaufman and Tanre (1992)

Index (ARVI)

NIR + RED - Y(BLUE - RED)
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(Coefficient of determination: R?) ‘ﬁﬁmg_jdﬁqm GH]
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M1519 ANOVA 7 szaual1uLd ol udosay 95

(oL winfu 0.05)
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Table 2 The field sample plots data and teak volume in sample plots each year of planting

Year of Number of Average Average DBH Teak volume (m?/rai)

planting sample plots number of tree (cm) Minimum Maximum Average
1981 1 5.00 39.00 - 22.24 22.24
1982 4 6.75 33.49 18.43 21.78 19.97
1983 2 18.00 26.53 21.04 21.49 21.27
1986 6 10.17 29.62 14.58 22.60 19.22
1987 2 5.50 36.81 20.64 21.76 21.2
1988 7 10.43 28.00 14.89 23.75 18.62
1991 3 14.00 25.31 18.03 21.62 20.01
1992 2 16.00 24.96 18.65 21.70 20.17
1993 12 15.25 23.86 11.88 23.27 18.91
1994 6 15.17 23.54 16.17 21.69 19.44
1995 4 18.25 22.64 16.55 19.37 18.23
1996 2 20.00 2293 16.21 23.70 20.19
2000 11 28.18 18.62 14.03 20.75 18.59
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Table 2 (Continued)

Year of Number of Average Average DBH Teak volume (m?*/rai)
planting sample plots number of tree (cm) Minimum Maximum Average
2001 3 28.00 19.16 20.51 20.75 18.43
2002 2 23.00 19.39 16.92 19.86 18.39
2003 7 28.00 17.67 13.21 19.87 15.08
2004 6 29.17 16.77 11.98 18.00 14.26
Average teak volume (m?>/rai) 18.43
Standard deviation 292
25 -
2224
21.27 212 oot 2047 2049
20 4 :9-9L w2z 1862 pmgm 1891 1944 1803 @ 1859 18.43 18.39

Average teak volume (Cubic meter per rai)

RN BN BN BN BN . . .

15.08
1426

1981 1982 1983 1986 1987 1988 1991 1992 1993 1994 1995 1996 2000 2001 2002 2003 2004

Year of planting

Figure 3 Average teak volume per rai in each year of planting
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Figure 4 Scatter plot between teak volume and RVI, DVI, NDVI, GNDVI, SAVI and ARVI
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Table 3 The difference between teak volume calculated from field sample plots and teak volume

calculated from teak volume prediction equation model

No. Field sample plots Prediction equation model Difference
(m>/rai) (m®/rai) (m?)
1 18.43 18.40 0.03
2 21.04 19.75 1.29
3 14.58 14.45 0.13
4 22.60 20.91 1.69
5 21.76 18.80 2.96
6 17.80 19.83 -2.03
7 18.65 1791 0.74
8 21.79 21.64 0.15
9 23.27 20.36 291
10 17.73 16.62 1.11
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Table 3 (Continued)

No. Field sample plots Prediction equation model Difference
(m®/rai) (m®/rai) (m?)
11 11.88 11.76 0.12
12 21.69 18.63 3.06
13 18.42 17.61 0.81
14 17.78 18.81 -1.03
15 19.37 18.02 1.35
16 19.80 20.73 -0.93
17 20.43 18.16 2.27
18 16.90 19.65 -2.75
19 16.21 19.27 -3.06
20 17.25 20.19 -2.94
21 20.51 20.60 -0.09
22 19.87 18.96 0.91
23 13.86 9.96 3.90
24 17.97 18.07 -0.10
Total 449.59 439.09 10.50
Percentage difference 2.34
Mean absolute error 1.52
Root mean squared error 1.92
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Figure 5 Scatter plot between teak volume calculated from field sample plots and teak volume

calculated from teak volume prediction equation model
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