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ABSTRACT

This research aimed to determine the relationship between above-ground carbon sequestration and
vegetation index derived from Sentinel-2 satellite data to estimate the above-ground carbon sequestration of a
reforestation site at Mae Moh mine in the Lampang province. Twenty five permanent plots of size 40 m x 40 m
were selected and tree data, including diameter at breast height (DBH) and total height (H), were collected. An
allometric equation was developed to determine the relationship between the above-ground carbon sequestration
and vegetation index through linear regression. The results showed that the above-ground carbon sequestration
estimated through RVI (ratio vegetation index) was sufficiently accurate. The model was of the form y = - 65.57 +
57.57x (R* = 0.75), with an RMSE of 11.14 tons of carbon dioxide equivalent per hectare. The average estimated
above-ground carbon sequestration was 41.56 tons of carbon per hectare, while the total above-ground carbon
sequestered at the reforestation site was 81,843.28 tons of carbon. The average carbon dioxide adsorption was
152.53 tons of carbon dioxide equivalent per hectare, while the total carbon dioxide adsorbed by the reforestation

site being 300,374.28 tons of carbon dioxide equivalent.
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Figure 1 Location of the study area at Mae Moh mine in the Lampang province.
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Table 1 The various Vegetation indices used in this study.

Indices Formula
NIR
Ratio Vegetation Index (RVI) RVI= —
R
Difference Vegetation Index (DVI) DVI=NIR-R
(NIR-R)
Normalized Difference Vegetation Index (NDVI) NDVI=
(NIR+R)
(NIR-R)
Soil Adjusted Vegetation Index (SAVI) SAV|= — x(1+L)
(NIR+R+L)
(NIR-R)
Renormalized Difference Vegetation Index (RDVI) RDVI= ——
V(NIR+R
(NIR-G)
Green Normalized Difference Vegetation Index (GNDVI) NDV|z ——
(NIR+G)
Remarks: NIR = infrared band R = red band
L = soil conditioning index G = green band
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Figure 2 Flowchart of the study.
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Table 2 Average AGB and AGC sequestered as estimated by the allometric equation.

Plot AGB sequestration (ton/ha) AGC sequestration (ton/ha)
1982-1986 140.59 66.08
1987-1991 86.88 40.83
1992-1996 82.96 38.99
1997-2001 79.11 37.18
2002-2007 45.65 21.45
Average 85.39 40.13
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Figure 3 Distribution of data (A-F) between the AGC sequestration and Vs values based on the Sentinel-2 data.
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Table 3 Mathematical form of the linear regression equations, correlations, and coefficient of determination of

various indices derived from Sentinel-2.

Sentinel-2
Indices ] 2
Equation R R
RVI y =-65.57 + 57.57x 0.87 0.75
DVI y =-9.07 + 0.0dx 0.83 0.68
NDVI y =-29.52 + 244.22x 0.83 0.70
SAVI y =-29.52 + 162.82x 0.83 0.70
RDVI y =-19.58 + 3.02x 0.84 0.71
GNDVI y =-38.21 + 310.73x 0.80 0.65
Remark: x is each indicator in column from table.
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Table 4 ANOVA statistics results between the RVI obtained from Sentinel-2 and AGC sequestration.

df SS MS F P-Value

Regression 1 7085.64 7085.64 46.12 0.00

Residual 15 2304.69 153.65

Total 16 9390.33
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Table 5 t-test statistics results between RVI of Sentinel-2 and AGC sequestration.

Allometric equations

Satellite image data

Mean

Variance
Observations
Pearson Correlation
Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

38.27 42.73
48291
8.00

0.90

321.33
8.00

0.00
7.00
-1.32
0.11
1.89
0.23
2.36
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