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ABSTRACT

In 2000, a total of 23,794h1 of forest was lost due to the East Coast forest fire, and

about 70% of the damaged area was concentrated in Samcheok. In 2001, artificial

restoration and natural restoration were implemented in the damaged area. This

study was conducted to understand the current vegetation structure 21 years after

the restoration of forest fire damage in the Samcheok, Gumbong Mountain area. As a

result of classifying the vegetation community, it was divided into three communities:

Quercus variabilis-Pinus densiflora community, Pinus densiflora-Quercus mongolica

) community, and Pinus thunbergii community. Quercus variabilis, Pinus densiflora, and
Received Aug. 30, 2022 ., .. . o . . q

Revised Oct. 06,2022 Pinus thunbergii planted in the artificial restoration site were found to continue to grow

Accept Oct. 11, 2022 as dominant species in the local vegetation after restoration. As for the species diversity

index of the community, the Quercus variabilis-Pinus densiflora community dominated

by deciduous broad-leaf trees showed the highest, and the coniferous forest Pinus

thunbergii community showed the lowest. Vegetation in areas affected by forest fires is
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Yun Jin Shim greatly affected by reforestation tree species, and 21 years later, it has shown a tendency
yjsimla@korea.kr to recover to the forest type before forest fire. In order to establish DataBase for effective

restoration and to prepare monitoring data, it is necessary to construct data through
continuous vegetation survey on the areas affected by forest fires.
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A 5 et ARE AEH-AFAE 7HA 9 weiE 7HA
tEtH(Park et al., 2009). ESF AN 3ot A|&7|7L Ay
A7 9 7399 B 5ol et Al el EGY ol3tehy
Ao A7 491 FFES vlRItHChandler et al., 1983).
o|e} A AHE FE= AHE ol ThFet O] 31 A
SHAA AR BEA2t 7142 AAS vB=E &4
9919] H3lE A ZIH(Mun and Choung, 1996).
FEuEte] FE= 63.5%7F AFRlo]H, o] F 96%7F FAY
ARl AHET o] L& H AFAE 38%7F AbEol| F ket
1ga=dolth 2022 3 A& X131} 7F 55 SA0A]
AYSE AHE-2 T sH Aol 9F 20,523, 2000 EHAYSH
T SOl AR T o] WA QI 23,794ha 2} H]S3 9]
duF o] AAE AT FaIQt Lrhe] T AHES AxXT
A gX, 7| TSR QIg £ Wi 7|2 A, v, A
o] 3+ 817} AP d=dol AHA Y Yof 8 E
= 1A =lo] B2 f9log QI tfg AHEo] HIW
T LR 22 A e A dRY
2 22 AF 8ol FF 4=l
F oot} £9], Bolit A= AAH 270] AFF7HABS
o &35t At 502 AeEo] FHElon:
E U Al Eo] =&FH+= g¥o] A (Ministry of
the Interior and Safety, 2019).
AR s X99] B 7|owHalel T2 e W
T ESHA E=YA=2] A8 T AYHEH |4 Tt o] 5]
£ 7|fto 2 EYuehE utgsfjof gtHKim and Lee,
2007; Morrison, 1996). o|¢t &7 4324 AHE5 57| <]
275 Yaide AR ot 2P A E R H 4
MNEE 71202 5549, A 9 HAZBAS FHEsto] 54
Atgjo] F=xI=lojof gttt EJ XHE 59 mY Y=
stof|akiel 27] AAet FEFFS S AAT A= 7+
S AR FERIRES: A Alof gtH(Lee et al., 2008; Korea
Forest Research Institute, 2004). &3], A& o]% Q32
E= A Aol tigt X&4R1 712AtE = 2 A+t
eitE]ofof gttt 4hE Yol WIS nl=o A= 1900
ZHHEE ARE Aol whE A Hstet S5 S A5
o7 BYEHSIL ckBrown and Smith, 2000). |4 H
FEuEtE 4HE Ao e AAX] 8 3]E Fo], EY
A= 9 A, S ISF A5 O A S

o]tk(National institute of Forest Science, 2016; Park,
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Fig. 1. Surveyed plots in burned area

Algatglon, 202149 68 F A& APk B At
Al AT )R] YR A L A]Ago] AT EAJo] FUg
32 A2 E 10mx10m 37|19 RAREE A3t
ZA|ZE Bt & 287040 RAEE AA] 9 RA}SIGOH,
PATA I ZAR Holl &k 7 4 8% 1 %(cover)
+ Braun-Blanquet(1964)2] T E=AFOo 2 w53 o,
& W AE7A 9] AFFeA F=(Sociability)2 ¥1=
(frequency)® ZRAISIYTH £FAEQ B U 54
Lee(1980; 2003a; 2003b), Lee(1996a; 1996b),
Lee(1996; 2006a; 2006b), Park(2009)59] AlE8r7tS
ggstgloy, sty 32 FYLEY AVtREAE
E£5& gt FEstyeh. 7k A S8Rl o
I, A, 3E o], A2 55 RARITHO et
al., 2014; Park and Kang, 2016).
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ZF AR Y 93 A1EF9] 45E-2 Braun-Blanquet
cover scale® ¥4t (Mueller-Dombois and
Ellenberg, 1974), 8415E dlolg] ZH& 7¥to =z A4 =2

£ E49F9}. Classification2 Two-way indicator
species analysis(TWINSPAN)o st EAuH(Hill,

1979b)& A&l 1, Ordination Hill(1979a)9)
Detrended correspondence analysis(DCA) 2454
AbEStA T ERE 24 2 W ART 242 9
Dufrene and Legendre(1997)9] 4 #i1sto] X Hgk
(Indicator Value)o] W& F8 A HZS 24519t A&
2 54 o= YollA] F 38 SAEE YERAH(McCune
and Mefford 1999), $2] A #3gto] p €0.05 HL HellA
=2 o 29 X ;F0 7 7t KDidita et al., 2010).
= Y A 12 BAS 93 AHF A (Importace
Percentage; 1.P.)= (AR +At 0 T)/28 A4,
A" X (Mean Importance Percentage; M.L.P.)
= A 2+ 2718 185, ESAER S A(ES
[.P. X340t ES [P x 2+ 55 LP. x1+2EF [.P. x
0.5)5 ¥ofste] AF&stAtH(Kim et al., 2017). E3F, 7+
BT WY F 48 AHe BFEE I E(coverage)E
ZIdro 2 3 dHAY(100m) FHFEA 4 (Species
Diversity, H )9} @A =(Evenness, J'), S fIF=
(H' max)g 245191, &2 =Hda 7F 9o ot
A FAEE Boste] F sttt @FRARAEY
EH92 MS Excel 20163 PC-ORD 5 software(McCune
and Mefford, 2006)E &-&5}9ict}.
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Z47} o D& 29 Aoo] A\ x5} 9 £P3}e) WS YL, 20019
ARA BAS A3 AUF, BE, BAUF 52 29
soloaH IIAK| HHQ AL V12 AP Aol SuRHOR AR Ace

FH7as FEdo 982 i Asd f3dolt

ZANGAE Sy, 2GS, 9, & 2LE, B8 435 BEol(Canopy heighd: A 4molA
2Y4E, A35TE0 5 S BARAHTable ). 14m7bd F4H0] gom, Axste] HeE Y Aol
ABAL QT AR WA A 2Rl SASGoL g HILA B 435TE0lS el TS Bar

Table 1. General description of sites

nuSr:ger Fire type Forest type Stand age Aspect R?L%La;iion Afforestation %ae':gﬁz
1,2,3 crown fire Oak stands young forest South Natural - 7~11m
4 crown fire Oak stands young forest East Artificial ~ Quercus variabilis  5~10m
5,6 crown fire Oak stands young forest East Natural
7,8,9 surface fire  Pinus densiflora stands matured stand ~ West Natural - 8~14m
10 surface fire  Pinus densiflora stands Seedling South Natural - 6~8m
11 surface fire Oak stands matured stand  South Artificial ~ Quercus variabilis  8~10m
12,13,14  crown fire mixed forest Seedling South Natural - 5~9m
15,16 crown fire  Pinus densiflora stands Seedling North Artificial Pinus densiflora 4~6m
17,18 crown fire  Pinus densiflora stands Seedling South Artificial Pinus densitlora 4~8m
19,20,21  crown fire  Pinus thunbergii stands  young forest South Artificial Pinus thunbergii ~ 4~10m
22,23,24  crown fire mixed forest Seedling North Natural - 4~8m
25,26,27  crown fire  Pinus densiflora stands Seedling North Artificial Pinus densiflora 8~9m
28 surface fire  Pinus densiflora stands matured stand ~ South Natural - 7~10m
e o2, 7} DivisionoA ZF #+2He] EAS 7Hd oz uiy

ol oy &2 th4=9] A EF(Indicator species)= 54
TWINSPANS B3l 287] AL tfs] 2= E&5t o7 Fgo] BEE=} DivisionloAE E5HUE
AH(Fig. 2). TWINSPANS CA ¥ DCAY ©¥ AAFE(-)0] 98 = /Mo 2 F, Division29A=

ordination axis§ 7|9tC& 3t #&9] ASH EF0H AZUF(-)eF FE(+H)ol sl Feo] EFE U
Styrax . . . .
obdssia’ Lindera obtusiloba(-) Pinus densiflora(+)
Level 1 Divisionl
Quercus mongolica(-) Pinussthwéf_‘;rgﬁ
Level 2 Division2
I a I
Site N 1,2,3,4,5,6,10 7,8,9,11,12,13,14,15,16,17, 19,20,21
¢ No. 18,22,23,24,25,26,27,28

1 Quercus variabilis—Pinus densifiora community, II: Pinus densifiora-Quercus mongolica community, III: Pinus thunbergii community

Fig. 2. The dendrogram of classification by TWINSPAN
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Table 2. Major Indicator species and Indicator values of each communities

Community Species Value(lV) Mean S.Dev p*
Styrax obassia 83.7 25.6 1.7 0.002
I Lespedeza cyrtobotrya 82.5 27.5 11.4 0.001
Lindera obtusiloba 75.1 28.0 12.1 0.007
______ Quercus variabilis 71.9 341 12.6 0016
Quercus mongolica 64.1 38.8 8.5 0.003
I Carex humilis var. nana 57.9 38.8 9.3 0.038
Pinus densiflora 57.2 41.8 6.8 0.019
______ Fraxinus sieboldiana 55.9 37.8 8.6 __0.027
Pinus thunbergii 100.0 18.0 9.6 0.001
1 Hierochloe odorata 70.6 32.0 10.2 0.003
Lespedeza bicolor 69.8 40.3 8.4 0.001
Rhus javanica 58.3 17.5 9.7 0.016

'1: Quercus variabilis-Pinus densiflora community, 11: Pinus densiflora-Quercus mongolica community, Ill: Pinus thunbergii community
*p : proportion of randomized trials with indicator value equal to or exceeding the observed indicator value.

Beo #2to] B QtolR 7] 28 DCA ordinatione 205} (Austin and Greig-Smith, 1968; Lee et al.,
IJH=2 #H5IAHFig. 3). DCA ordination RAMLS 1992), B4 A3} A 1, 229] eigenvalue= 22+ 0.575,
2709] Apof wjAste] HESE AoR 7 & 719 FAE O 162§ total variance®l 0.819°] w3l <k 90.0%2] 5
L E o]gfjof=t]| B-0]5lt}. Total variance©] thdt 1, 259] Bt DCARAS BollA] Axis 12 7|02 tiAA]

eigenvalue?| F5E°| =255 ordination 272 o]-&°] 7 E400] 2 Rt & o] FolFSS Eelstit.

Detrended Correspondence Analysis

Community|
sl
v I
+ I

<

Axis 2

v 12 %o
v ®e

e
o

Axis 1

Fig. 3. The result of DCA ordination of twenty eight plots

Axis 1 (Eigen.=0.575), Axis 2 (Eigen.=0.162), A: Quercus variabilis—Pinus densiflora(1), \/ : Pinus densiflora-Quercus
mongolica(1l), < : Pinus thunbergii community(I)
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Table 3. Importance percentage of major species by the stratum in each communities

Community  gpgcies Layer c? u S H M
i Pinus densiflora 20.4 58.6 1.7 2.4 27.9
Quercus variabilis 40.2 7.8 - - 21.0
Quercus mongolica 5.6 29.1 2.2 - 11.9
Prunus sargentii 13.0 3.0 - - 6.9
Lespedeza cyrtobotrya - - 24.3 - 3.7
Styrax obassia 4.8 - 4.1 - 2.8
Lindera obtusiloba - - 17.8 - 2.7
Quercus aliena 4.8 - - - 2.2
I Fraxinus sieboldiana 3.0 - 1.7 - 1.7
(7plots) Acer pseudosieboldianum 2.6 - 1.7 - 1.5
Quercus dentata 3.0 - - - 1.4
Lespedeza maximowiczii - - 8.4 1.3
Acer komarovii 2.6 - - 1. 1.3
Callicarpa dichotoma - - 7.1 1.1
Lespedeza bicolor - - 7.0 - 1.1
Rhus verniciflua - - 6.1 - 0.9
Athyrium niponicum - - - 7.8 0.6
Pteridium aquilinum var. latiusculum - - - 7.5 0.6
Others - 1.5 17.8 81.0 8.3
Pinus densiflora 58.6 8.6 1.3 0.6 31.3
Fraxinus sieboldiana - 59.6 - 0.6 18.4
Quercus mongolica 29.1 15.2 - 0.6 18.1
Quercus variabilis 7.8 9.3 - - 6.5
Lespedeza bicolor - - 33.7 0.6 5.2
Rhododendron mucronulatum - - 19.4 0.6 3.0
Rhododendron schlippenbachii - - 14.7 - 2.3
Styrax obassia - 5.2 - - 1.6
a Lespedeza cyrtobotrya - - 9.4 - 1.5
(18plots) Prunus sargentii 3.0 - - - 1.4
Carex humilis var. nana - - - 17.8 1.4
Zanthoxylum schinifolium - - 6.6 - 1.0
Atractylodes ovata - - - 9.6 0.7
Pinus rigida 1.5 - - - 0.7
Quercus serrata - 2.1 - - 0.6
Spodipogon cotuliter - - - 8.0 0.6
Potentilla freyniana - - - 7.3 0.6
Others - - 14.7 54.6 6.5
Pinus thunbergii 57.6 62.5 - - 45.8
Lespedeza bicolor - - 75.0 - 1.5
Pinus densiflora 22.1 - - - 10.2
Quercus mongolica 6.5 18.8 - - 8.8
I Quercus serrata - 18.8 - - 5.8
(3plots) Spodipogon cotulifer - - - 65.5 5.0
Quercus variabilis 7.4 - - - 3.4
Prunus sargentii 6.5 - - - 3.0
Artemisia keiskeana - - - 34.5 2.7
i Others - - 25.0 - 3.8

'1: Quercus variabilis-Pinus densiflora community, 11: Pinus densiflora-Quercus mongolica community, Ill: Pinus thunbergii community
%C : Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer, H: Importance
percentage in herb layer, M: Mean importance percentage
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Table 4. Description of number of species, evenness(J’), dominance(D), species diversity indices(H’), maximum

diversity(H max) in each communities

(Unit: 100m)
No. of species woody layer herb layer
Community Name of communi , )
Y E T u S H Total J’ H’ 3 J’ H’ 3
max max

Quercus variabilis—
Pinus densiflora

Pinus densiflora—

I 1.9t0.9 1.4+1.0 2.841.1

Quercus mongolica

I Pinus thunbergii

£3.0:1.0 1.3t1.5 2.0t1.0

3.3%1.3 1.3+1.4 57+1.4 11.0£7.0 19.9£1.9:0.850 2.015 2.302:0.931 1.963 2.617

8.143.4 13.9£1.9:0.788 1.418 1.808:0.904 1.705 2.352

2.0:0.0 7.3:0.6 {0.693 1.155 1.187{0.599 0.415 0.637

'C: Canopy layer, U: Uunderstory layer, S: Shrub layer, H: Herb layer
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