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ABSTRACT

This study was conducted to monitor the vegetation recovery in the areas damaged by
the forest fires on the east coast that occurred in April 2000. The study site was a forest
fire-damaged area in Samcheok-si, Gangwon-do, and 21 monitoring areas (12 natural
restoration sites, 9 artificial restoration sites) were selected to analyze the vegetation
recovery trend since 1998. The vegetation recovery trend was compared by calculating
the values according to the year using the difference Normalized Burn Ratio (dNBR)
and Normalized Difference Vegetation Index (NDVI) based on satellite images (Landsat
TM/ETM+ and Sentinel-2A). As the result of this study, all 21 sites, vegetation was
recovered, and both groups showed the greatest recovery in summer. In the case of the
dNBR, the artificial restored sites showed higher values than the natural restored sites,

Received Sep. 08, 2022 and in the case of the NDVI, the natural restored sites were higher than the artificially

Revised Oct. 15, 2022 restored sites in summer and autumn. However, the difference between the two groups

Accept Oct. 18, 2022 of natural and artificial restoration sites was not significant. Therefore, the direction
of forest restoration after forest fire damage can be effectively restored if properly
implemented for the purpose of restoration of the target site.
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Table 1. Description of the study site

Restoration

Elevation

techniques Site No. Latitude Longitude e Main species
1-1 37°14'14.87"N 129°17°50.78"E 193
1-2 37°14'14.86"N 129°17°50.58"E 195
1-3 37°14'14.84"N 129°17°50.36"E 195
3-1 37°14'6.81"N 129°18'17.24"E 293
3-2 37°14'9.76"N 129°18'16.76"E 285
Natural 3-3 37°14'13.14"N 129°18'15.82"E 263 Pinus densiflora,
restoration 11-1 37°12'46.25"N 129°18'29.69"E 231 Querqus serrata
11-2 37°12°45.83"N 129°18'29.59"E 228
11-3 37°12°45.40"N 129°18'29.38"E 228
13-1 37°12°46.89”"N 129°18'36.58"E 230
13-2 37°12°47.34"N 129°18'36.80"E 227
13-3 37°12°47.76"N 129°18'36.99"E 224
8-1 37°13'3.16"N 129°18'4.48"E 284
8-2 37°13'2.72"N 129°18'4.44"E 283
9-1 37°13'4.03"N 129°18'6.34"E 267
Artificial 10-1 37°1 2:51 .24:N 129°18:19.21 E 262 ' ‘
restoration 10-2 37°12'51.59"N 129°18'19.51"E 257 Pinus densiflora
10-3 37°12'52.05"N 129°18'20.01"E 249
12-1 37°12'56.89”"N 129°18'36.58"E 235
12-2 37°12°47.34"N 129°18'36.80"E 232
12-3 37°12°47.76"N 129°18'36.99"E 232

Table 2. The information of the Landsat TM/EMT+ bands

Band Wavelength (um) Resolution (m)
Band 1 - Blue 0.45—0.52
Band 2 - Green 0.52 —0.60
Band 3 - Red 0.63—0.89 30
Band 4 Near Infrared 0.77 —0.90
Band 5 Short-wave Infrared 1.65—1.75
Band 6 Thermal Infrared 10.4—125 60 x (30)
Band 7 Short-wave Infrared 2.09—2.35 30
Rend 8 Pnchvoat 052030 s
Table 3. The information of the Sentinel-2A bands
Band Wavelength (um) Resolution (m)
Band 1 - Coastal aerosol 0.443 60
Band 2 - Blue 0.490
Band 3 - Green 0.560 10
Band 4 - Red 0.665
Band 5 — Vegetation red edge 0.705
Band 6 — Vegetation red edge 0.740 20
Band 7 — Vegetation red edge 0.783
Band 8 - NIR 0.842 10
Band 8a — VVegetation red edge 0.865 20
Band 9 — Water vapour 0.945 60
Band 10 — SWIR- Cirrius 1.375
Band 11 - SWIR 1.610 20
Band 12 - SWIR 2.190

35



J F AI gool - 2N - 8| - 0123 -

oot

Table 4. The band range used in both satellite imagery

Index Landsat TM/ETM+ Sentinel-2A
NBR Band 3, 4 Band 4, 8
NDVI Band 4, 7 Band 8a, 12

Table 5. The date of satellite imagery used for analsys of dNBR and NDVI

Season Satellite Date

May 20, 1998

May 25, 2000

Apr. 26, 2001

Apr. 18, 2004

Apr. 05, 2005
Landsat TM

Apr. 24, 2006

Mar. 26, 2007

Spring Apr. 29, 2008

May. 18, 2009

May. 08, 2011

Apr. 15, 2016

Apr. 15, 2018

Sentinel 2A Apr. 15, 2019

Apr. 09, 2020

Apr. 14, 2021

Aug. 13, 2000

Landsat TM Aug. 14, 2006

Aug. 17, 2007

Summer
Aug. 13, 2016

Sentinel 2A Aug. 14, 2018

Jul. 04, 2019

Sep. 25, 1998

Landsat TM Oct. 16, 2000

Oct. 19, 2001

Landsat ETM+ Oct. 14, 2002

Oct. 11, 2004

Autumn Landsat TM Oct. 09, 2009

Oct. 31, 2011

Oct. 07, 2018

Nov. 01, 2019
Sentinel 2A

Oct. 06, 2020

Oct. 01, 2021
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Table 6. Classification of burn severity level (ANBR, USGS)

Key et al.(2006)°] h=2H FF&six]4+= Eo| WA
SHA] gre A 9] ZA QAL WAL} 2 Hhd, dhutz
Q9] WAt = W2 Zlo] EFolt}t. AFekstA|4 gho]
E2 NG9S AETR Qg A &2 gio] & XIS
5ot R &2 Aealx] o gho] B2 A2 AR o] 4
Ste A|gog LRI 4= it} E3t, thé mof 5Nt
ofv et oot E EZH RARRE 4= Qo FEstA| g AfolE
o|- &3t At FEsAl = AR T 8 At & FAF9] Zjol&

ol-&sto] A= SHe 4L = Atk A= S5l
et 22 v AARARE A AR A L2 Table 63+
2o, g qteeiAa] ghol E55 Ay 3rt 2

HH 2 gho] a5 AAo] g&ste e Bt

Burn Severity Level dNBR Range
Enhance((;fsiiir;)ev;/th, high 0510 -0.251
Enhancisozte?irr:;vth, low 0.5 to -0.101

Unburned -0.1 t0 0.999

Low Severity 0.1 t0 0.269

Moderate—low Severity 0.27 t0 0.439

Moderate—high Severity 0.44 t0 0.659
High Severity 0.66to 1.3

A A AAEEEE Ui Ao 2 FA 943t
HA3Fo] 3t} A o] BstE A0 R B4t AR Y9
FEL AFS B0 THYAY T EE 11 AP
S = B2 A 285k TE0)% A HE Krigler et
al.(1969)°] oJs] A= 2™, Rouse et al.(1974) 5°I
Ao 2 GEAHE Atsiitt. A48T A4
HAA I APREEE FRIsH=t] AF}ZHol1 -17H 1714

o A48 At ASE 10 eSS B S 2

UERA T 00 77He42 AL EAs1A] gt T,
1o] /I7He4% 449 AEr} Lt e & 5 9
(A197 5, 2010). BFAYAR9] 552 Table 73+ 2t}
HFARBAG AEA L ohg 3t P

NIR— RED

NDVI= e RED (3)

Table 7. Description and NDVI class interval for vegetation cover (Aquino et al., 2018)

Vegetation level NDVI range
Bare soil and/or water -1t00
Very Low 0to0.2
Low 02t00.4
Moderate low 0.41t00.6
Moderate high 0.6t00.8
High 0.8to01
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Fig. 1. The results of dNBR value on the restoration site
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