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Abstract: The amount of damage and the area of damage to forest fires are increasing globally, and
the effectiveness analysis of the restoration method after the damage is performed insufficient. This
study calculated the area of forest fire damage was calculated using Sentinel-2B satellite images and
stack map and the intensity of forest fire damage is analyzed according to the forest type. In addition,
the vegetation index was calculated using various wavelength bands. Based on the results, the
vegetation resilience by the restoration method was quantitatively. As results, areas with a high
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proportion of coniferous forests suffered high intensity forest fire damage, and areas with a relatively

high ratio of mixed and broad-leaved forests tended to have low forest fire damage. Also, artificial

forests showed a recovery of about 92.7% compared to before forest fires and natural forests showed

a recovery of about 99.6% from the result of analyzing vegetation resilience in artificial and natural

forests after forest fires. Accordingly, it was confirmed that natural forests after forest fire damage

had superior vegetation resilience compared to artificial forests. It can be proposed that this study is

meaningful in providing important information for efficiently restoring the affected target site and

the selection criteria for trees to reduce forest fire damage through the evaluation of vegetation

resilience by the intensity of forest fire damage and restoration methods.

Keywords: Forest Fires, NDVI, Vegetation Recovery, NBR, Remote sensing
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Figure 1. Location map of the study area.
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High 0.6t00.9
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Figure 2. Forest fire severity level of forest type in the study area.
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Figure 3. Box plots of forest fire severity level according to
forest type (p<0.05, F-value=630).
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Table 4. Severity level and area by tree type of the study area

High MidHigh MidLow Low
Tree type dNBR
ha % % ha % ha %

Coniferous 0.49 105.5 2533 103.4 24.83 82.3 19.77 84.7 20.35
Mixed 0.34 1.6 0.37 0.43 33 0.80 6.6 1.57
Broad-leaved 0.22 0.0 0.00 0.02 0.1 0.03 0.7 0.18
etc 0.29 19 0.46 1.00 7.7 1.84 12.5 3.01
Total - 108.9 262 109.4 26.3 93.4 224 104.5 25.1
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Table 5. Result of NDVI and GNDVI (2018~2023)
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Index Forest Type 2019 yr 2020 yr 2021 yr 2022 yr 2023 yr
Artificial Forestation 0.40 0.31 0.21 0.16 0.07
dNDVI -
Natural Forestation 0.22 0.12 0.11 0.09 0.00
Artificial Forestation 0.21 0.18 0.14 0.10 0.05
dGNDVI -
Natural Forestation 0.10 0.07 0.07 0.05 0.00
* Forest fire in 2019 yr.
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Figure 4. Changes in NDVI and GNDVI after forest fires.
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