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Abstract: This study analyzed the relationship between wildfire burn severity and vegetation types,
stand age, and tree species in the Uiseong wildfire area that occurred in March 2025, using Sentinel-2
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satellite imagery. Sentinel-2A /B MSI Level-2A surface reflectance data were used to calculate the
Normalized Burn Ratio (NBR) and burn severity (differenced Normalized Burn Ratio; dNBR) from
pre- and post-fire images. Wildfire burn severity was classified into four categories based on dNBR
thresholds: unburned (<0.10), low (0.10-0.27), moderate (0.27-0.44), and high (>0.44). The average
burn severity value by vegetation type was highest in coniferous forests (0.287), followed by mixed

forests (0.197), and lowest in broad-leaved forests (0.134). Damage was greater in coniferous forests,

while less in broad-leaved forests. By stand age class, the average burn severity was higher in 4th~6th

age classes, with a decreasing trend thereafter. By tree species, coniferous species such as Pinus

densiflora, P. thunbergii, and P. koraiensis suffered the most damage, while broadleaf trees such as

Quercus mongolica, Q. variabilis, and Q. acutissima suffered less. The results of these studies showed

that restoring Korea’s forests to broad-leaved trees with higher fire resistance and inducing their

succession is more appropriate for forest fire management than coniferous forests.

Keywords: NBR(Normalized Burn Ratio), wildfire burn severity, vegetation type, stand age, forest

species
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91 2212 A0 FEA Y, 2000405] o] ol
577 A B 47 LAY F R AT A
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B Ao A 14 YA Sentinel-2A/B MSI(Multi
Spectral Instrument) Level-2A A& (X RIAME B
A7 P4, cell size 20m X 20m)S ©]- &35t ch T §

a. Pre-fire (Sentinel-2, March 2025)
A T ) Fp e
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O] B} &= Copernicus Open Access Hub(https://scihub.
copernicus.eu) 9| 4] S 5} t} AHE o] A AFE = 2025
39 14 (Figure 1-a), A& 0] & 247 = 20254 4Y
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St W= AR ST HATH] A (https:/ fwww.
forest.go.kr)of| Al SHE.SFGI T A4 AFEOf| Al A48

T8, ¢ %, 9F ARE FE0] B4 0|83

9]
o O

3

oA A SHA AbEo] Ay
(1:5,000)= H/d22 AFH
dZ olfistAth AHE ol %
SRIE AR Y A2
}. o] 7he-H| & Aol A=
1 ZgH 1717 B9 L 53
A5t = E 1A ElolH = A AT 3
H]-&(NBR, Normalized Burn Ratio)& AF&35}91 11, U
S golH e 54 dHAH M) = S5t &
A EALZ ST E4 0 AHEEH T2
ArcGIS, Ms-Excel, SPSS 501 t}. 48 gt & 247}
= Sentinel-2A 9144 9] &7 G EE AL E5to]
20m X 20mZ St}

e
i
T

oX

N
ol

ok

rlr
paik

1

o
—
=]

ofh

ol
ol
N

B

B

1o

_c)

oM,

)

i

il

Al
=

. M
=
.

»
S
A,

o o

-

o X
I 2o
M z8

(o]

10 fr o ol
o

2
>
o g
fu

™, o2 ol
ol
ol
f,

Ho i r

fﬁ ox i
inc =
B\

e

>
E Ul
o,
0
£ |o
4T hu
=
o oX
)
ol

3. S IIeHH[2(NBR)2 AS oAl 2=
(dNBR) 4t
A FAHE-1] 3| ¥]-&(NBR, Normalized Burn Ratio)<
AL T o 9] A ZEE & 9EG $ITH(Chen et al. 2011;
Giddey et al. 2022; USGS 2025). £3], AHE- 2HAY A 5.9

A1 7 ¥3t 9l 3] R of ol ARG-E]m(Schepers
etal. 2014; Youn & Jeong 2019), 3 -AH=11] 3| H]-&(NBR)
2 2 QA (NIR) 2 o 2] 2] 4 (SWIR) HE = 7|
AFE TH(Key & Benson 2006). t-2] 2] A2 Sentinel-2A
91/ %9742 Band_8(FA1 1} 842nm)<, TIHY A 9]
12 Band_12(F4 74 2,190nm) & AHE-6F AT

(NIR — SWIR)
(NIR + SWIR)

dN BR = N BRp)ef/ire - N BRpostfﬁ)e

NBR =

AHE 1 5] 4] ZH &£ (Burn severity; dNBR, Difference
Normalized Burn Ratio}i=AME"4Y 0] %1 9] NBR(NBR,,..
)R ZF O] 5-O] NBR(NBRrestfie) gk 2to] & F3ff At
Sttt ANBRO] gho] 2445 AR & Qe ygj7F & A
PR REES

4. AZT[EHAZHE (INBR) S8 &

AR S|4 2t o] it 553 5% ANBR 4t
2 7|Hk0 2 47} F£7+0 2 JLESHQ] th(Table 1)(Bilgic
et al. 2023; Yi & Lee 2025; USGS 2025). AHE-3] 57} #
o] gli= ("W gl=", dNBR 0.100 B]FF), 2] .3}
(H1£% K, Surface Fire) J = 9] k3l 05| & W2 74 -¢-
(23", dNBR 0.100~0.270), 5= F8H(# K, Stem Fire)
e S W& 2 A-("EE", dNBR 0.270~
0.440), Z=33H(#f58 K, Crown Fire) 3 £.2] 713 7451 1)
& T BH(, ANBR 0.440 23h) 2 FLESHC
B 0 & Ot o5 W2 7= Ao HEEA &
A=A A3 B oS vh2 S tf F59] Aol &
A= Q7] wiioll A4 H-o] ¢ LA APt
(Table 1).

Table 1. Classification of burn severity

dNBR range Burn severity level Description
<0.100 Unburned No visible vegetation change or negligible damage
0.100~0.270 Low severity Minor leaf loss; partial damage, vegetation expected to recover naturally
0.270~0.440 Moderate severity Considerable vegetation loss; partial canopy damage and soil exposure
>0.440 High severity Complete vegetation loss; soil surface fully exposed, indicating severe burning
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ESTO] S B4t dutH o2 QA
A A A e IA gl JAgEad, 3
A9, 7B, S92 2 Eoh 2 A
A oA G W FH B4 299 A8 482 A
o] 438.04km?*(53.1%) 2 7F WA £x35}1, TS0

2 4= o] 24526km?(29.7%), AEE G 0] 119.07
km?(14.5%) 0], B]AF 21.23km?(2.6%), %i—\% 0.13km?
(0.1%) =91 71 © 2 UFeRTh(Table 3). Y3 944k
E a2 d LS Ao = A3} Yi & Lee(2025)9] A3}
o Bl wollS o, A2 4 Bl I ErE
51.3%, P 32.1%, AEE 8 13.9%E F4 ¥ o]
= Aot FAI o H WS H A M4 594.95
km?, &9 371.61km? LS G 9 161.48km?Z Lt
Efuh & AFE T R W AT o] = Yi & Lee(2025)9]
78 AR A A AA AFEZ EAR HEE, B At
ol M= AA A Y il ddstA 23 =H AF=
A5 TS AHE-519 7] wj2ol| ARE T of] HA o) A 2}o]
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AME T A Y W2 37 B Eots €94 E,
Agead, g AR U=t BAE
AFm H QFCH(Table 3, Figure 2, 3). @ H-H I &S
19, J95Y ERAEY UL E 52 gt o
71 M| 5FA T, ZFZ) 57.3%, 48.3%, 33.7% % LFEFGE

—_

Table 2. Status of burn severity classification (unit: km?)

Burn severity level Unburned Low

Moderate High Total

Wildfire area (Ratio) 197.59 (24.0%) 356.50 (43.3%)

14433 (17.5%) | 12532(152%) | 823.74(100.00%)
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Table 3. Characteristics of burn severity by vegetation types (unit: km?)
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EFgEtH(Figure 2, Table 3). Yi & Lee(2025)7}

o A4 98 AR A RS BRGe 47

0.335(Z %), 0294(A g 59), 0268(Z 2 ), 0.204(

S dNBR Burn severity class
egetation types
& P Average S.D. Unburned Low Moderate High Total
8.56 10.60 1.76 0.32 21.23
Non-forest 0132 1 0105 oy | wosw) | (83%) (1.5%) (2.6%)
0.01 0.05 0.06 0.01 0.13
Bamboo forest 0.293 0.110 (3.7%) (37.3%) (49.2%) (9.8%) (0.02%)
. 70.97 147.80 104.06 115.21 438.04
Coniferous forest 0.287 0.169 (16.2%) (33.7%) (23.8%) (26.3%) (53.2%)
. 30.64 57.47 22.71 8.26 119.07
Mixed forest 0.197 0.133 (25.7%) (48.3%) (19.1%) (6.9%) (14.5%)
87.42 140.59 15.74 1.51 245.26
Broad-leaved forest 0.134 0.086 (35.7%) (573%) (6.4%) (0.6%) (29.8%)
197.59 356.50 14433 125.31 823.74
Total 0224 0.159 (24%) (43.3%) (17.5%) (15.2%) (100.0%)
* Non-forest: includes cultivated land, orchard, water body, bare land, residential area, shrub, and grassland
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Figure 2. Characteristics of dNBR(burn severity) by vegetation types.
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a. Vegetation types map

B Broad-leaved forest
[T Mixed forest

M Coniferous forest
[] Bamboo forest

[ Non-forest

(i Wildfire area

b. dNBR map

W <0100 | Wildfirearea
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_________

Figure 3. Vegetation types map (a) and dNBR (burn severity) map (b) in the Uiseong wildfire area.
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02 ZAME QI 1 9] 3991 90.23km?(11.1%), 29
19.38km?(2.4%), 6 16.58km?(2.1%), 193 12.54km>
(21%) =013, Y7 7~9% 79| 50| Agtd A9

o F2 HH 02 BIE5L QU TH(Table 4).

0.180)°] 7%*&&%1903 ( 076+0.079)0] 7}3 Lo}
Zjo] oL FAsto] BA A

Ouol &9
3 7} ”ﬂ’“ of
o, g Q1ekA &

Fo| Bx

= —L
T:cg]:l

Lo}

Ao l A& A0 7 AT
o A= AdtE o 2 1

FFE AR A4 HFg2 89 (0301 % 3 (dNBR 0.178+0.115)° 4] 69 & (ANBR 0.294+
Table 4. Characteristics of burn severity by stand age class (unit: km?)
dNBR Burn severity level
Stand age classes -
Average S.D. Unburned Low Moderate High Total
293 7.33 1.82 0.46 12.54
Ist class (1~10years) 0.178 0.115 (23.4%) (58.5%) (14.5%) (3.6%) (1.6%)
6.66 943 2.46 0.83 19.38
2nd class (11~20years) 0.162 0.122 (343%) (48.7%) (12.7%) (4.3%) (2.4%)
31.06 36.94 11.69 10.55 90.23
3t class (21~30years) | 0.188 0153 (34.4%) (40.9%) (13.0%) (11.7%) (11.2%)
93.39 165.46 67.34 59.57 385.76
4th class (31~40years) 0.225 0.159 (24.2%) (42.9%) (17.5%) (15.4%) (48.1%)
53.10 119.69 55.50 49.08 271.37
5th class (41~50years) 0.245 0.159 (19.1%) (43.2%) (20.0%) (17.7%) (34.6%)
1.77 6.78 3.62 4.40 16.58
6th class (51~60years) 0.294 0.166 (10.7%) (40.9%) (21.8%) (26.6%) (2.1%)
0.06 0.15 0.05 0.05 0.31
7th class (61~70years) 0.223 0.165 (19.5%) (49.4%) (16.0%) (15.1%) (0.04%)
0.02 0.05 0.03 0.04 0.14
8th class (71~80years) 0.301 0.180 (15.5%) (34.2%) (20.2%) (30.1%) (0.02%)
0.03 0.01 0.01 0.05
9th class (81~90years) 0.076 0.079 (68.7%) (28.8%) (2.5%) - (0.01%)
&
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Figure 4. Characteristics of dNBR(burn severity) by stand age class.
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BFoR BAFIT & ATl 6F B 571
ShTh Aok 21 0 2 UEh oF7ke] Apo] 7} Ql o 7
FE FAFSHT ol 2Rt E4 2 0] Aol 57t
SHAAM H 14 Fojt w0 & Wdd] 7h= Aol 4t
9 A7t He Y, 7HA S Hiol QU AE Hol &
Aot Az A&KAJol F7st7] wiZol wei7F 2 A
O 2 AT THYi & Lee 2025). -2 L2ke] 421973
WRE S A A =3t 0 = 4~59 59 o
o] 23 AA|oFE & ARE 1] off BFA| o A7 ¢
A T A 59 YEE AL E|ofoF & sl
gQloz QA

Ao]A] AHE T3] o} 42| =
At AL S ﬁh—’- S E B | 5d
EAEYEAE 55 BlE 9 BAHE ARSI
(Table 5, Figure 5). AHEAY o] & T 4FA] o A A5
SHAL A E - £E2 AU} 394.61km?(47.8%)
EAAH A ATl 7 W2 WA S A
SHAL UYL, Th2 0 2 ZHUHE 36.8km*(4.4%), A2
U 24.12km?(2.8%), Q& A 25 18.06km?*(2.1%),
2|7 BT 13.51km?(1.5%) 52| <=0l AT 1% o5t
O A A Ao A Aqf R Z ZESH= 4 452 oF
PP, BHE, B, AL P, AAT LR, 22t
P, U Sol 9l 71.9) 4% W o] EAEA ¢
2 ERY(144%)7 71k U (10.1%), 7|6 2
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3 H2 0] 0.2km*(5007] AA}) o]l F-2 7
- *P%TJ] AT ZHe —‘?—’9@_} Z T}(Table 5, Figure
AH-H s Fol= AUF-S(Pinus) A =91 AL
(P desiflora, 0.297 £0.169), & (P. thunbergii, 0.274
+0.151), BAFH(P. koraiensis, 0.243+0.150), 2] 7] ThA
WUE(P. rigida, 0.231£0.167)2} H ¥ (Chamaecyparis
obtusa, 0.219+0.087)2] Toj7} o= F A02
UHER T, T1of whef Syt A4 E4dS i
St AU (Quercus$) 2] F 235U AZU(Q
mongolica, 0.1440.091), 2 U-5H(Q. variabilis, 0.144 +
0.075), 7B} FUHHF-5(Other oak species, 0.142+0.085),
A UE(Q. acutissima, 0.121+0.091)2] 1] 5 7} 4F
202 At ESH, AR LS5 (Populus species,
0.130+0.088), 7] E &G <*(Other broad-leaved species,
0.12140.086), Y5 (Castanea crenata, 0.11940.091),
2 MY (Acer pictum var. mono, 0.091+0.068) 5
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Table 5. Characteristics of burn severity by dominant tree types (unit: km?)

Dominant tree types dNBR Bum severity class -
Average S.D. Unburned Low Moderate High Total
Pinus densiflora 0297 0.169 (i | Gade | @isw | Gsiv | (119%)
Mixed tree species 0.197 0.133 (2350 7602 ) ( 287 3402)) (12 92 17 02 ) (2 9202 ) (%1‘9592)
Other oak species 0.142 0055 | P | @omn | Odw | oo | oo
Other broad-leaved trees 0.121 0.086 ( 235 2902 ) (gg 9302) (54 foz)) (8?"3%:) (18812‘;))
Quercus variabilis 0.144 0.075 (2%%‘02) (62;‘ 2702) (52. 202) (é), 4102) (3165§/(3)
Quercus mongolica 0.144 0.091 (3;'%%@ (5173..89‘;)) (82. ‘22)) (10..120;,) (%%9*/3)
Larix kaempferi 0134 097 | 3oy | 3 | smh | omh | o)
Pinus rigida 0231 0167 | i | cisw | eome | 7w | (6w
Robinia pseudoacacia 0.106 0.087 (533'3;)) (431';;11%) (4?, ;Vlo) ((g).g"g) (gg"i))
Pinus koraiensis 0.243 0.150 a };21;)) ( 429&)) (2;2);)) (1(3)2402) ((;7 5?02})
Pinus thunbergii 0.274 0.151 (lg..i%%)) (4%)'.;%@ (2%;31(1%) (1%_254) (ég;))
Quercus acutissima 0.121 0.091 ( 452}%) (4%;“7721;)) (é) 'gg/o) ((?.g"i)) (32’2)
Populus spp. 0130 0.088 86 | Gidn | 0% (0% 0:2%
Shrub 0.124 0075 Gi | o | G 0:5%) 0%
Betula playphylla 0.184 0112 @ | S | a6 | e 0:2%)
Juglans regia 0.162 0.074 (lg‘é&)) (7(;'%;)) ((?_ ﬁ)oi) ) (8 »;)02 ) (8 17 0'2) )
Castanea crenata 0.119 0.091 ( 42%;/0) ( 5(())"37%%)) (50 10 °3A)) ( 102002) ((())16"2)
Acer pictum subsp. mono 0.091 0.068 (52%%@ ( 42%2@ (3 ;)02 ) - (8 15 (;) )
Chamaecyparis obtusa 0.219 0.087 ( 4? 20"1A) ) (7(())..269&) (Qgigz@ (10,.60“2) (0(.)(.)§§A>)
Liriodendron tulipifera 0.183 0.110 (12(();)2) (6%11§A)) (1(())2;%) (504(1)02,) (Oo(égﬂ))
Ginkgo biloba 0.164 0089 | odew | @e | ao1w | s | ©00%)
Zelkova serrata 0.142 0.070 (2%2% (7%12‘.;)) (10 5002 ) - (00012%@
Alnus japonica 0.170 0.076 (99 70"2%) ) (8(())..12;)) (;) z?ozA) ) (8 ;)OIA] ) (00012&))
Prunus serrulata 0.156 0.062 (1%_8%@ (7(;'2%2) (3 '(g)(% ) - (0%11 (lyo)
Abies holophylla 0211 0155 | st | gase | o3 | G0 | 001%)
Cryptomeria japonica 0.103 0.027 ( 4(?))? %A’) ( S%.g‘l’/o) - - (O(.)(j(())%A))
Other coniferous species 0.235 0.065 - (72'%.1% ) (229‘(1% ) - (0(.)(')%@))
Picea jezoensis -0.019 0.027 ( 1%8014 ) - - - (000%(1% )
Non-forest* . ] 8.04 9.78 1.77 0.32 19.91
(40.4%) (49.1%) (8.9%) (1.6%) (2.4%)

* Non-forest: includes cultivated land, orchard, water body, bare land, residential area, bamboo forest, and grassland
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Figure 5. Characteristics of dNBR(burn severity) by dominant tree types.
“op=1 « » “« 1.0 «1=710] 07 a = o o
73 28.1%, “HET 24.5%, "R 32.5%, "W S gl gk &o] it 59 o BA o A4S AUFEL
“ =1 “ » =] =] h
149%2 BAE0] '3 BE S0l saen | 2 24 L G- Belohs 497t MHstehs HolA
le) o A= o « =1 “ ” =] =L Sl = == 2L 1 = =]
O Eouty, AZUR A9 FA L1k, HE ARE AT IHE 2Y 5 Yk TEA P34 4
8.3%, "R 57.8%, WS 1F" 32.8% = LERL; B9 =9lo] B asitt
“ » = o o =
WS SH HE0] 94% = - WA F7HE
=z 3 2 = R =) = =] 5 ANz
%, AGFA LU= AR #Fstal EASFol V. 242
. B

AHEO] gt Aol wrhe Ao AT £ Qe
A3fo]n], T2 A7 A9k §AFSHCHGonzdlez et .
2007; Lee et al. 2009; Seo & Choung 2014; Park 2024).
201248 FEAAYE FHoA S U AFE 2 A4
F2H(26.6%)°] 7H B AL, AU EH(18.9%), A&
U277 24(6.3%) 52 <=0 THINGII 2020). &
FA oA = LT 17.17% 8 7P ¥ AL, A2
SRR 0.2%, 22 HHERY 6.2% 59| 0]
Th(Cho etal. 2021). 7] ¢ ok= o] 2fet -]
Uelel 49 7R A4 BASEoR9 4K A
|7} A& 5| 1 A TH(Kim 1992; Choung et al. 2020; Kim
etal. 202). o= Skl S wed) AR S A2
ol 73 (Quercenea mongolicae Kim 1992)2] A1Z
U EZ 275 (Rhododendro-Quercetalia mongolicae
Kim 1990) 22 7-25h= A0 A & 5= ATH(Lee 2025).
£hR40] 452 FAEE A2 AHRo] Aot
Sh AR 7R Aol Wi R T4 gl
22 41 715 40] 7 A5 Floft}eHChoung
et al. 2004; Seo et al. 2013). 0] W&o AA| & Z}E =
o} Ze BELToR §A VRS AL AHRTA

A
RIS R

ejolct. 544

=
=

-

o r

2~
ne

£ AT A= YL AR Z8-ot0] 20259 3
Lol et o) A9 1] o) ARFS AR L, 4]
B %, FFTAET AL E 7] AR S
A5

1. B4 ¥ A )5 WA LS 823.7km?0| Q1L AHE-]
N E 55 H & (A HI}) 0] 43.3%, “HF
$78h” 17.5%, ‘733 15.2% % 0, m5f 7t
gl A 90] 24.0%2 YEFGT &, W2 A G4 &
AEYo] 7Hse A 13} P = AbEo] FP = ot
A T E7F LRSI 3 A H
9% OF32.7%E AHAol= A 02 BAE Ytk

2. AR E AT S A7 e B2 5H(0.293)
o] 7P =L, 02 M P47 (0.287), THH(0.197)
AL, EA4H(0.134)0] 7P Rtk 3 AR
AT T HEo] WA+H(26.3%)l
A 717 =9k, BAH(0.6%)°] 7P 2wk “oF
& aolA EAH(57.3%)00 A 7HE =9k, A Y
$9H(33.7%) 7P R &, AR A2 AH4E

ot ghedod st RS G 5 U
3. QFE AR AT P2 1~39F°

—_

[¢]

¢

N

£=0]

FALs: PN
=}

.l
d

5L
)



(o]
N

0 eZEIEI M3 Mes

S
&
of,
i

Oﬂ 6—H%]——3],T‘:-T 73_0] %—7] ~§—7] Oﬂ 6“%
T 3|7} 27 dHAslg o T o|Z g2 7kAS}

flu)
rr

ul

>
H

o (= =
B
Ho ool
o mTS
4
o Hsja:,
iR
r_‘):
e
=)

ol
o
N
H1
rlr
B
i
—d
1S
)
2

£
i
o
_‘..é
4o
5
i
2ogpe
F
o
N
-
.

=

7 L, ¢-2u g
8 (Quercus%) 9] F2F ALY, SHUT,
S 52 W7k Aok YA G DR

= AU AR g B

A et 2 e Eoz o AAA R A
o7k A& Yot o8] JFH ol $HSHL A
= /d%olaL 7| e Hetz <Isf AHEo] Bl sHA EAyst
o t@oE = Aol TH ol e E5tal o]
et 7HA g7} Ehabdo) il AhE ol FokelH & %
Aol 2 AFrH o s 24 L fA- sk
BS7tHldsto] Abe = Qg a7t S7hE Ao s 9
Ak F 2 AR U5 3 AR Ao A A
LA oI ARIEA] B F 748 So] 2/ E o] o]

£ A Gofl= SHA g Q1 Ab HEete] Qjo] A
wotth webi 7] A3E EY R ARE DAY=
BAEEE2Y T UEE F R ALE FHAM ] AE
AZSHS T, WSH 35 A L EFFHoR
E 784 59 HRhE B Bl matohe 3
FFY 7} HE A FS vpeisto] Alggokal AHE oo
TEHA ALY A FA - FGetS nhAsHEE A
skstct

XA}

B2 SER AU s 19T A
S o} 4289519451 CHNIER-2025-01-01-036).

References

Bilgic, E., Tuygun, G. T. & Giindiiz, O. (2023). Development
of an emission estimation method with satellite
observations for significant forest fires and
comparison with global fire emission inventories:

Application to catastrophic fires of summer 2021

over the Eastern Mediterranean. Atmos. Environ.,
308, 119871.

Chen, X., Vogelmann, J. E., Rollins, M., Ohlen, D., Key,
C. H,, Yang, L., Huang, C. Q., & Shi, H. (2011).
Detecting post-fire burn severity and vegetation
recovery using multitemporal remote sensing
spectral indices and field-collected composite
burn index data in a ponderosa pine forest.
International Journal of Remote Sensing, 32(23),
7905-7927. https://doi.org/10.1080/01431161.2010.
524678.

225, AU, 2H8], 258, 485, 252, 2021).

ChoE.S.,KimM.J.,MoonD.H.,ChoJ.H,,JiY.]., & Cho
D. G. (2021). A study on vegetation community
structure for forest restoration in the temperate
central region, Seoul, Korea. The Journal of Korean
Society of Environmental Ecology. Academic Conference
Proceedings, 2021(2), 9-10.

Choi J. & Chae H. (2025). Assessing wildfire risk in South
Korea under climate change using the Maximum
Entropy Model and shared socioeconomic pathway
scenarios. Atmosphere, 16(1), 5. https://doi.org/
10.3390/atmos16010005.

Choung Y. S., Lee B. C,, Cho J. H, LEEK. S,, Jang L. S.,
Kim S. H., Hong S. K, Jung H. C., & Choung H.
L. (2004). Forest responses to the large-scale east
coast fires in Korea. Ecological Research, 19(1),
43-54. https://doi.org/10.1111/j.1440-1703.2003.
00607 x.

Giddey;, B. L., Baard, J. A., & Kraaij, T. (2022). Verification
of the differenced Normalised Burn Ratio (ANBR)
as an index of fire severity in Afrotemperate
forest. South African Journal of Botany, 146, 348-
353. https://doi.org/10.1016/j.sajb.2021.11.005.

Gonzélez, J. R., Trasobares, A., Palahi, M., & Pukkala.,
T. (2007). Predicting stand damage and tree



survival in burned forests in Catalonia (North-
East Spain). Ann. For. Sci., 64, 733-742.

Rl = (2025). Ak = FU L =712 4 5
7H A THA Do A AUt HEAbE (A
B A8H5) 2025.5.2.

Government of the Republic of Korea. (2025). The
government is working together to rebuild the
lives of citizens devastated by wildfires. Press
Release(joint Ministries) 2025.5.2.

AR AL 017). F0] 42 BT 7417
olo] 77 B40] T3t AT FHubAf ko)
E4, 17(5), 197-206. https://doi.org/10.9798/
KOSHAM.2017.17.5.197.

Jeon B. R., & Chae H. M. (2017). A study of analysis on
relationship between Korea forest fire occurrence
and weather factor. J. of the Korean Society of
Hazard Mitigation, 17(5), 197-206. https://doi.
0rg/10.9798/ KOSHAM.2017.17.5.197.

Jo H. W, Krasovskiy, A., Hong M., Corning, S., Kim
W., Kraxner, E, & Lee W. K. (2023). Modeling
historical and future forest fires in South Korea:
The FLAM Optimization Approach. Remote Sens.,
15, 1446. https://doi.org/10.3390/rs15051446.

Johnson, E. A. (1996). Fire and vegetation dynamics: Studies
from the North American boreal forest. Cambridge
University Press.

Key, C. H., & Benson, N. C. (2006). Landscape Assessment
(LA) - FIREMON: Fire effects monitoring and
inventory protocol. USDA Forest Service, RMRS-
GTR-164-CD.

A2%, 4, WA, A5 (2022). AAE =7}
AR AL 2R E o] &3t A= A o] o
o 54 243 vl A At et
3], 111(4), 461-472. https://doi.org/10.14578/
JKFS.2022.111.4.461.

KimE.S., Jung B. H,, Bae . S., & Lim J. H. (2022). Future
prospects of forest type change determined from
national forest inventory time-series data. J. of
Korean Society of Forest Science, 111(4), 461-472.

https://doi.org/10.14578/JKFS.2022.111.4.461.

Kim J. W (1990). A syntaxonomic scheme for the deciduous
oak forests of South Korea. Abstract Botanica, 14,
51-81.

Kim J. W. (1992). Vegetation of Northeast Asia, on the
syntaxonomy and syngeography of the oak and
beech forests. Ph.D. Dissertation of the University
of Vienna, 314p.

778, 24L, Mz, WYs Q019). FHHE 1004
o] 7] 58} 2714k, A% 31p.

Kim J. W, Bu K. O,, Chio J. T., & Byeon Y. W. (2018).
Climate change on the Korean Peninsula over the
past 100 years. National Institute of Meteorological
Sciences, Jeju, Korea, 31p.

A4, 0153, oS (2013). 507 FARA S B
IERPEERPEBEE RS S
=54, 13(5), 225-232. hitp://dx.doi.org/10.9798/
KOSHAM.2013.13.5.225.

Kim S. S., Lee J. H., & Lee M. W. (2013). Characteristics
of forest fires and weathers in domestic over the
past 50 years through the statistics. Journal of
KOSHAM, 13(5): 225-232. http://dx.doi.org/10.
9798/KOSHAM.2013.13.5.225.

7143, (2023). AREE A2 75 E4(1991-2020
BEAR). ALY A B34, 7 A4,
https://www.weather.go.kr/w/climate/statistics/
korea-char.do.

KMA (Korea Meteorological Administration). (2023). Regional
Climate Characteristics of Gyeongsangbuk-do
(Based on 1991-2020 Normals). KMA Regional
Office, Daegu. Available online: https://www.
weather.go.kr/w/climate/statistics/korea-char.do.

oS, OlA Y, O] FZ. (2012). AHE A = £ L
sl A EA AT FEYA LB,
12(5), 185-192.

Lee M. W, Lee S. Y., & Lee J. H. (2012). Study of the
Characteristics of Forest Fire Based on Statistics
of Forest Fire in Korea. Journal of the Korean
Society of Hazard Mitigation, 12(5), 185-192.



heathland fire in Belgium using airborne imaging
spectroscopy (APEX). Remote Sensing, 6(3),

1803-1826.
Seo H. S., & Choung Y. S. (2014). Enhanced vulnerability

622 &@FEH
oAIF. (2018). 7] T st w2 S AEEA Wk
5 W ARSI A 2. el TR ok AlAtet
9=, 10.23186/korea.000000080008.11009.
0000832.
Lee, S. R. (2018). An analysis of forest fire occurrence by to fire by Pinus densiflora forests due to tree
climate change and projection of forest fire risk. morphology and stand structure in Korea. J.
Korea University Master’s thesis. 10.23186/korea. Plant Biol., 57, 48-54.
000000080008.11009.0000832. AN AE, 4, BRL, A=, 019 01 B4 (2013).
O&7. (2025). AEAM HAS I3 A 2ARERA: AE s ol wobd Al | A 54
A RY AL S 273 GG 7 A TA. A A el S5 Ste =T, 2013-04-11,
171-172.
Seo Y. O., Choung S. C.,Kwon J. O, Kim J. S., Lee Y. G., &
Lee Y. . (2013). Study on the growth of Quercus
sprouts in the burned forest area of Yesan, South

Korea. Journal of Korean Society of Forest Recteation,

L4 OFF. 439p.
Lee Y. K. (2025). Ecological Survey and Analysis for Plant
Resource Conservation : Practice Manual for
Natural Ecosystem Survey and Ecosystem Impact
Assessment. Institute of Chamecology. Anyang.
Academic conference Proceedings. 2013-04-11,
Seoul, Korea. 171-172.
A7, Yt s, 223, ol Y, A, . (2010).
2 SHE AR e A3

7] w3t
A W} 3 =71 4ekelA, 20(1), 27-35.
Sung M. K, Lim G. H., Choi E. H., Lee Y. Y., Won M. S,,
& Koo K. S. (2010). Climate change over Korea

Lee S. W, Lee M. B, Lee Y. G., Won M. S., Kim J. J., &
and its relation to the forest fire occurrence.

439p.
Hong S. K. (2009). Relationship between landscape

structure and burn severity at the landscape and

class levels in Samchuck, South Korea. Forest
Ecology and Management, 258. 10.1016/j.foreco.
Atmosphere, 20(1), 27-35.
USGS(United States Geological Survey). (2025). Sentinel-2
MSI: Band designations and NBR index description.

2009.07.017.
AR R, (2020), N A £ 1L 7
AR ¢
NGII(National Geographic Information Institute). (2020).
National Atlas of the Republic of Korea II. National
https://www.usgs.gov/core-science-systems/nli/
landsat/landsat-normalized-burn-ratio.
Wasserman, T. N., Mueller, S. E. (2023). Climate influences
on future fire severity: a synthesis of climate-fire
interactions and impacts on fire regimes, high-
severity fire, and forests in the western United

Geographic Information Institute, Suwon, Korea.
States. Fire Ecol., 19, 43. https://doi.org/10.1186/

Park J. H., Moon M. K., Green, T., Kang M. S., Cho S. S.,

Lim]. B, &Kim . J. (2024). Impact of tree species
composition on fire resistance in temperate forest

stands. Forest Ecology and Management, 572,

122279,1SSN 0378-1127. https://doi.org/10.1016/
$42408-023-00200-8.
Yi T. W. & Lee J. S. (2025). Evaluating and Predicting

Wildfire Burn Severity Through Stand Structure
and Seasonal NDVI: A Case Study of the March

2025 Uiseong Wildfire. Fire. 8(9), 363. https://doi

j.forec0.2024.122279.
Popovi¢, Z., Bojovié, S., Markovi¢, M., & Cerda, A
org/10.3390/1ire8090363.

(2021). Tree species flammability based on plant

traits: A synthesis. Sci. Total Environ., 800, 149625.
Schepers, L., Haest, B., Veraverbeke, S., Spanhove, T.,
Borre, J. V., & Goossens, R. (2014). Burned area

detection and burn severity assessment of a



oz

Yed
Ho
ro
o
1=
=]
e
A
o
rx
™
o
110]
X
o
rH
=
~

S, HZ4. (2019). THA] 7] Sentinel-2A FA-S &
&3t AR T o) HEFEA] W NBR @ 57 T4l
2], et A A AL A, 35(6), 1107-1115.
https://doi.org/10.7780/kjrs.2019.35.6.2.7.

Youn H. J. & Jeong J. C. (2019). Detection of forest fire and

NBR mis-classified pixel using multi-temporal
Sentinel-2A images. Korean Journal of Remote
Sensing 35(6), 1107-1115. https://doi.org/10.7780/
kjrs.2019.35.6.2.7.



