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ABSTRACT

With the increasing wildfire damage driven by climate change, it is crucial to assess the
effectiveness of restoration efforts on a large scale. The majority of forests in Korea are situated in
rugged mountainous regions, making it challenging to monitor large-scale wildfires. Consequently,
establishing methodologies that use satellite imagery to evaluate restoration effectiveness is essential.
This study aims to assess the recovery trends of ecosystems in wildfire-affected areas using NDVI
mean-variance plots, which monitor changes in NDVI mean and variance over time through satellite
imagery and visually represent the restoration process. The analysis of NDVI mean-variance plots for
different restoration methods revealed that landscape restoration had the slowest recovery. This slower
recovery is likely due to reduced growth from the complete removal of damaged trees. In contrast to
High Severity (HS) areas, Moderate High Severity (MHS) areas showed that commercial afforestation,

revegetation, ecological forest treatment led to a more stable recovery state post-disturbance, suggesting
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that areas with lower wildfire severity may recover more quickly. Furthermore, the recovery trends

between artificial and natural restoration showed no significant difference, indicating that natural

restoration can have similar restoration effects to artificial restoration in appropriate areas. Therefore,

the study emphasizes the need to expand natural restoration areas, considering ecological and economic

benefits such as increased biodiversity and genetic resource conservation. This research provides

critical baseline data for the formulation and implementation of restoration policies in large-scale

wildfire-affected regions and is expected to contribute significantly to the development of effective

management strategies and monitoring techniques.
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Figure 1. Study boundary map & Forest recovery plan for wildfire-damaged areas on the east coast (Source: East
Coast Wildfire Damage Joint Investigation Team, 2000) (LA: Landscape Afforestation, CA: Commercial
Afforestation, NR: Natural Restoration, RV: Revegetation, ECW: Erosion Control Work, EFT: Ecological

Forest Treatment)
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Table 1. Spectral bands used for NBR and NDVI calculation in Landsat 5 and 8
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Figure 2. Decision-making flowchart for restoration
Damage Joint Investigation Team, 2000)
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Figure 5. Classification of Wildfire Damage Severity

Table 2. Area and Proportion of Wildfire Damage Severity Grade

HS MHS MLS LS UB Total
Area(km2) 1.951 14.23 12.166 13.523 4.07016 45.94
Proportion(%) 4.2468 30.974 26.483 29.436 8.8597 100
Table 3. Area and proportion of wildfire damage severity grade and restoration method
HS MHS MLS LS Total
Area(m2) 88,792 2,019,772 1,895,960 1,411,649 5,416,173
kA Proportion(%) 0.21 4.82 4.53 3.37 13%
Area(m2) 800,129 3,232,867 2,245,943 1,981,838 8,260,777
A Proportion(%) 1.91 7.72 5.36 4.73 20%
NR Area(m2) 98,618 966,447 1,966,036 4,345,437 7,376,538
Proportion(%) 0.23 23 4.69 10.37 17%
RV Area(m2) 2,579 188,345 456,027 1,450,335 2,097,286
Proportion(%) 0.006 0.45 1.08 3.46 5%
ECW Area(m2) 33,156 1,477,116 601,844 500,025 2,612,141
Proportion(%) 0.08 352 1.43 1.19 6%
Area(m2) 927,704 6,345,163 5,000,504 3,833,713 16,107,084
e Proportion(%) 221 15.15 11.94 9.15 38%
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Satellite

Date

1994~1998
(3371 4’

1999~2003
(3671 4’

2004~2008
(5570 947

2009~2013
G47h 97

Landsat 5
™

19940610/19940626/19940712/19940914/19950613
19950629/19950816/19950901/19950917/19960514
19960530/19960615/19960701/19960802/19960903
19970501/19970704/19970720/19970821/19970906
19980520/19980621/19980707/19980824/19980909
19980925/19960505/19960606/19970711/19970727
19970812/19970828/19970929

19990523/19990624/19990710/19990726/19990811
19990928/20000509/20000525/20000610/20000712
20000813/20000829/20010512/20010528/20010629
20010715/20010901/20020616/20020702/20020803
20020904/20020920/20030518/20030603/20030705
20030721/20030806/20030923/20030509/20030610
20030626/20030712/20030728/20030813/20030829
20030914

20040504/20040520/20040605/20040808/20040824
20040925/20050507/20050523/20050608/20050624
20050827/20050912/20050928/20060526/20060611
20060627/20060814/20060830/20070513/20070529
20070630/20070801/20070817/20080515/20080531
20080616/20080702/20080718/20080803/20080819
20080904/20080920/20040511/20040527/20040612
20040628/20040730/20040815/20040831/20050514
20050530/20050615/20060501/20060517/20060602
20060618/20060720/20060805/20060821/20060906
20060922/20070723/20070824/20070909/20070925

20090502/20090518/20090619/20090705/20090721
20090822/20090907/20090923/20100505/20100521
20100622/20100809/20100825/20100926/20110508
20110524/20110609/20110812/20110828/20090509
20090525/20090610/20090626/20090728/20090813
20090829/20090914/20100629/20100715/20100816
20110616/20110702/20110718/20110803

2014~2018
4971 47

Ladnsat 8
OLI/TIRS

20140516/20140601/20140617/20140719/20140905
20140921/20150519/20150604/20150620/20150706
20150807/20150823/20150908/20150924/20160505
20160521/20160606/20160622/20160708/20160724
20160809/20160825/20160926/20170508/20170524
20170609/20170625/20170711/20170727/20170812
20170828/20170913/20170929/20180511/20180527
20180612/20180714/20180730/20180815/20180831
20160613/20160816/20170718/20180619/20180705
20180721/20180806/20180907/20180923




