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ABSTRACT

This study aims to classify forest fire-affected areas, identify forest types by the intensity of forest
fire damage using multi-time Landsat-satellite images before and after forest fires and to analyze the
effects of artificial restoration sites and natural restoration sites. The difference in the values of the
Normalized Burned Ratio(NBR) before and after forest fire damage not only maximized the
identification of forest fire affected and unaffected areas, but also quantified the intensity of forest fire
damage. The index was also used to confirm that the higher the intensity of forest fire damage in all
forest fire-affected areas, the higher the proportion of coniferous forests, relatively. Monitoring was
conducted after forest fires through Normalized Difference Vegetation Index(NDVI), an index suitable
for the analysis of effects by restoration type and the NDVI values for artificial restoration sites were
found to no longer be higher after recovering the average NDVI prior to the forest fire. On the other
hand, the natural restoration site witnessed that the average NDVI value gradually became higher than
before the forest fires. The study result confirms the natural resilience of forests and these results can

serve as a basis for decision-making for future restoration plans for the forest fire affected areas.
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Further analysis with various conditions is required to improve accuracy and utilization for the policies,

in particular, spatial analysis through forest maps as well as review through site checks before and

immediately after forest fires. More precise analysis on the effects of restoration will be available

based on a long term monitoring.
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Figure 1. Location of forest fires
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Table 1. Overview of subject forest fire areas (unit: Area=ha)

Categories
(Forest fire year)

a. Andong
(2009)

b. Uljin
(2011)

c. Yecheon
(2016)

d. Gangneung
(2017)

Forest fire date

6th April 14:30
~ Tth April 7:15

30th March 15:05
~ 2th April 10:00

2th April 19:42
~ 3th April 7:20

9th March 10:28
~ 10th March 22:30

Damaged area (ha) 66 168 66.5 160.4
artificial restoration artificial restoration
restoration method| natural restoration . (2018~2019 natural restoration
(2012 reforestation) .
reforestation)

Table 2. Landsat scenes used to map in the study area

Study area Image type Imaging date
Landsat 5 2008.5.6
andsat -, 2009.5.18
30m resolution
2011.5.8
a. Andong 2013.5.13
Landsat 8, 2015.5.10
30m resolution
2017.5.15
Landsat 5, 2009.5.18
30m resolution 2011.5.8
2014.5.16
b. Ulji
m Landsat 8, 2016.5.5
30m resolution 2018.4.25
2020.4.30
2015.5.10
¢ Yecheon Landsat 8, 2016.5.12
’ 30m resolution 2020.4.30
2021.5.3
Landsat 8 2016.5.12
andsa
. ) 2017.4.29
d. Gangneung 30m resolution 017
2019.5.21
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Table 3. Burn severity levels obtained calculating dNBR, proposed by USGS(Youn and Jeong, 2019)

Severity Level dZCBaif:;%e

Enhanced Regrowth, high (post-fire) -500 to -251
Enhanced Regrowth, low (post-fire) -250 to -101
Unburned -100 to +99

Low Severity

+100 to +269

Moderate-low Severity

+270 to +439

Moderate-high Severity

+440 to +659

High Severity

+660 to +1,300
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c. Yecheon

b. Uljin
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Figure 2. Forest type by Forest Fire Severity Level
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Table 4. NDVI Statistics for restoration of Andong and Uljin areas

NDVI
Study |Forest fire| restoration | Severity | Statistical
area years method level values Before | At the | 2years | 4years | Gyears | 8years
forest fire|forest fire| after after after after
Average
Low value 0.31 0.21 0.26 0.34 0.37 0.40
Severity | (Standard | (0.05) 0.07) | (0.04) | (0.04) | (0.04) | (0.04)
deviation)
Andong | 2000 | Mawral
restoration Average
M_‘"}zrv‘;te value | 033 | 012 | 026 | 036 | 040 | 044
. (Standard | (0.05) (0.03) | (0.04) | (0.04) | (0.030 | (0.03)
Severity .
deviation)
ificial Average
utin | 2011 restonstion | value | 035 | 016 | 038 | 036 | 033 | 034
! (Standard | (0.05) (0.07) | (0.06) | (0.05) | (0.04) | (0.04)
(2012) .
deviation)
100% =@=Low_Severity . —O=Low_Severity
=0Q==\oderate_low_Severity =0=Moderate_low_Severity
=0=Moderate_high_Severity
0% s 0%
Goniferous Forest Mixed Forest Be. Coniferous Forest Mixed Forest Bc.
a. Andong b. Uljin
100% 100%
=0@=Low_Severity == Low_Severity
== \loderate_low_Severity == \oderate_low_Severity
«=0Q=\Moderate_high_Severity == Moderate_high_Severity
0% r T T T 0% r T 124 T T
Coniferous Forest  Mixed Forest ~ Broad-leaf Forest Be. ConiferousForest  Mixed Forest ~ Broad-leaf Forest Bc.
c. Yecheon d. Gangneung
Figure 3. Forest type Analysis by Forest Fire Severity Level
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Figure 4. NDVI in Andong and Uljin restoration areas
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a. Andong (natural restoration)

b. Uljin (artificial restoration)

Figure 5. Andong and Uljin restoration areas (picture taken at 2022.06.04.)

Table 5. NDVI Statistics for restoration of Yecheon and Gangneung areas

NDVI
Study | Forest fire restoration Severity Statistical
area years method level values Before At the 2years
forest fire | forest fire after
artificial restoration Average value 0.37 0.12 0.24
(018) ésw,n?afd (0.04) (0.04) (0.03)
Yecheon | 2016 vy Al ‘°“)l
artificial restoration verage vaue | 39 0.12 031
(2019) (Standard 0.03) (0.04) 0.04)
deviation)
Low | Average valie | 4 0.18 038
Severity | (Standard (0.04) (0.04) 0.07)
deviation)
Moderate | Average value 039 0.14 042
Gangneung| 2017 natural restoration | - low (Standard (0'0 1) (0'0 1) (0.06)
Severity deviation) ‘ ' '
Moderate | Average value 045 011 047
- high | (Standard (0.01) 0.01) 0.02)
Severity deviation)
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Figure 6. NDVI in Yecheon and Gangneung restoration areas
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c. Yecheon (artificial restoration)

d. Gangneung (natural restoration)

Figure 7. Yecheon and Gangneung restoration areas (picture taken at 2022.06.05.)
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