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Abstract: Coniferous species in subalpine ecosystems are known to be highly sensitive to climate change. Therefore,
it is becoming increasingly important to monitor community and population dynamics. This study monitored 37 plots
within the distribution area of Abies koreana on Mt. Jirisan for a period of eight years. We analyzed the importance
value, density of living stems, mortality rate, recruitment rate, basal area, DBH (diameter of breast height) class
distribution, and tree health status. Our results showed changes in the importance value based on the tree stratum,
with 4. koreana decreasing by 3.6% and Tripterygium regelii increasing by 2.5% in the tree layer. Between 2015
and 2023, there were 149 dead trees/ha (17.99% mortality rate) and 12 living trees’ha (1.02% recruitment rate) of
A. koreana. The decrease in basal area was attributed to a decrease in the number of living trees. Tree mortality
occurred in all DBH classes, with a particularly high decline in the <10 cm class (65 trees/ha reduced). In terms
of changes in tree health status, the population of alive standing (AS) type trees, initially consisting of 539 trees/ha,
has been transformed into alive standing (AS), alive lean (AL), and death standing (DS), accounting for 69.7%, 0.5%,
and 13.8%, respectively. Meanwhile, DS-type trees have transitioned into dead broken (DB) and dead fallen (DF)
types. This phenomenon is believed to be caused by strong winds in the subalpine region that pull up the rootlets
from the soil. Further research on this finding is recommended.
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M B

RE U 2 JA8 Aot 758 2] 9 ol
3t Woodward, 1987). 7| & 3l7} Aol ufe} A&
Zy} At o] Bxdr} ¥alE]w(Davis and Shaw, 2001;
Walther et al., 2002; Iverson et al., 2008), £3] 7|-& A<
o] o] A= ARIAYHA W3ke] F 3 AR|A Het
(Lee, 2022). Ht 7]-20] F5d45 A A= S5t
T BEHROR, ARt A= o]FstA Hrh
(Lemmen and Warren, 2004; Chun and Lee, 2013; KC and
Ghimire, 2015; Shon et al., 2024).

Aot A9 arteof wehA] A9, ofaritdl, dAkt &
o7 FHE 4= ¢J=td|(Nagy and Grabherr, 2009), S-2 A3
4bo] 7Hegt A A AN i A RHA A (timber
line)} =31 4-5 m o] Fe] W7k Ak 4= gl AR
Z&Eol gt BP7E Wol Yehes wEdAAS 71
52 = 4= AtiKong, 2000). of3lAk)(subalpine belt)+=
AFIEA AR SERHAA7EA] & R flo]w, diitt(alpine
belt)y= WESHAARE AA(snow line)7HA| 2] ¥ ¢jolc)
(Korner, 1995; Grabherr et al., 2010; Kim et al., 2019).

F9loll 28 AE 9 ofask AE F2 AEE dHE
A|=3] AlREE olF= 7|3 2t7] ufiZof A3t o
9 75tk (Parmesan, 2006; Hampe and Jump, 2011;
Engler et al., 2011; Ernakovich et al., 2014; Koo et al.,
2017; Freeman et al., 2018). 7] &3} A7 A el Ao u}
2 stz Qlsf ueit el 2-5-H AlEo] i
S A H ez MAAS olsstal, 9o AeH Ak B
oAbt AlEE AEsh= A= Y|l QIthGrabherr
et al., 1994; Penuelas et al., 2007; Feeley et al., 2011; Pauli
et al., 2012; Sproull et al., 2015; Steinbauer et al., 2020).
SEutet ol AlE T8 BA ol R
o)5ot }slr| §-4£ 0 2 (Kong et al., 2014), FL FAF

I, FHIUHE, THEHIUE 9] S a0l o447
ol sl R Al S 'L Qlok whEbA AR AE
Aol x4 359 A5t o] 7HAIgkE Syt ofar
At A= A NIFOS, 2023) Aavdde #4151
sl @A -9 Hxlo] Hadt Aol

A7V Y g FAsHA Wtshe 7150 of-3-5f
7] 913k okt S A 2 W 7)5 WSl gt
A g5o| 7hssith ©@717ke] A Ak @A wWyx
A wAIE sk Aol =8ol E 4= Jlon, AEA S
4 A4S =oA A e A0y s doh=
o @ AlZte] Aejug et osfE Hig e E A
ko] o & A ITHAE F95t7] sliA= E717He

A7} " 23lcKSon and Kim, 1997; Lindenmayer, 2012).
7|5 slo] uhe ofmAbt) AbAlAe] wish FArS et
37 Slal RSl mUERE B ANH 4REY ©
$47} g o) ofs)7k AlAEolof shu] o] uigtom
B2 7} o]F ol Aok & A o]tk Condit, 1995; Kim et al.,
2018a). =+A|77] e A-HILTER: International Long Term
Ecological Research) Network:= 1993 0] A3 =gl om
A B, 0], 53 5 397) BN Aot ol X3
UTHILTER, 2024). 39| 2] 7| e A2 v|=9]
NEON(National Ecological Observatory Network)d} 3=
9] TERN(Terrestrial Ecosystem Research Network)o] 1S
H(Hong et al., 2023; NEON, 2024; TERN, 2024), $-2|1}
Ph= AFA AR TSRO A 1990d ) FHte] 7]
MEfATLE A|ZSFE I(NIFOS, 2014), dA] Z+HAR 1}
SHA(NIFOS, 2024), = #A e A(NIE, 2024), = H5H+
THKNPS, 2024) Sol|A 43835} Qlch

A (Abies koreana EH.Wilson)+= ofalAktjof AY
|3t Qe o= AFFoR AARAR A AWYIUCN)
A m5o] EE17]FS(EN, Endangered) O = 2|74 = 3L
(IUCN, 2024), -2fuietoll A Atebd A9 A F-gdeA &

[e)
= RS AQR WEAS S Agitel 7HE WA EE
sha qlom, Aeate] A9 THURE FHOE okl
o G A E5F B T4 @Al A&ET gle] T
AR QB P2 U FHE /o 3 A e
o ol o] AlF3 Ao tiKim et al., 1991; Kim et al.,
1998; Oh et al., 2000; Seo et al., 2019; Park et al., 2020a).
At e S A S 1990 o %
2y #7FZ 2 Bx F3KHKim et al., 1991; Cho, 1994;
Lee and Hong, 1995; Kim et al., 1997; Kim et al., 2000),
ofarstth Ma A @ A WSKChung et al,
1996; Lee et al., 1997; Park and Seo, 1999; Cung et al.,
1999; Oh et al., 2000; Kim and Choo, 2003; Choo et al.,
2009; Kim et al., 2012) 59 A7} 3= 2t 2000 o
o HolSo] TAEYY B Wao] Hx} AstA,
o AelAF FAES] BUHHE B35 Ws} B(Kim
and Lee, 2013; Kim et al., 2018a; Park et al., 2022; Choo
et al., 2023), Ay} & EAJ(Park et al., 2015; Noh et al.,
2018; Song et al., 2021)3} 7| ZHI}E H]FE3t 5E(Park
et al., 2020b), E9K(Cho et al,, 2015) 5 oj8] A7} TA}L
ALE] A o] B3 A5H(Kim et al., 2024)7} 23
Y= ek 71 At @7t 2ARE A7t ek
ojm, X|&A 0% WU S Hg s AIAEA
HILE B4 dte B35 Adsolth
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A 5 o|th(Kim et al., 2018a). Tt
HE 2023717 & U7 ALE
—/Fsgg}ﬂj] :5—:]132:1‘_(:’} /51}\(1,] ‘;’—l UHEI.}_/\}. ;(]_E_S_ —1?—-/.\%]0}0:1 X]a
A AR 2R 2] 0] 2 (community) 2! 7] A w(popula-
tion)o] AJAEA WMo} FFES Brs|aLAt shRieh

ERTETE

1. ZARX| 7HE
E A gAFA]Q] R AR B9] 35°13' ~ 35°27, 57
127°27' ~ 127°49°0]) $1A]5te] AT AfBE Y
A, Agd® T, AAYE AL, 85, Sk 3
A=, 1714, 47kl &raks 714 We wae) 2
olt}. WiErlzhe] TALeto] 915k BFH OB Tah
FZo 2L sjopite] o] QILh HYB(1IIS m),
OF5(1,728 m), =11TH(1,507 m)S Sl FeAlo] A 7
o g A=AMEL B vieko g vigsta Q)31 Alo]of
A3 2L AZEo] Ae] . gom AFE Wi 43
o2 ZHETKPark et al., 2000). XA F2 ITEHA
s} tﬂ/k—]%]-%_e ZA]OE O]EO-]Zﬂ olotq /‘\_]_-A]-jl]_ 1-/51]7]
A 4ol ufet vl Tuteto] £ AukekR, 4w
NP Holon St HolekR, B9 5
o7 FAE o QIthKim, 2011; Song et al., 2017).
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st A3 AR A9 FHZ 19d7H2004~2022) AH
713} AFH AL Z+2) 8.19°C, 1,836.1mm L 0|
o, A2k A8e] F2 1247K2011-2022) ABF 712
I AF AL 9.88°C, 2,497.5 mm HE=2 AAAA <}

At AY wE gl 19T sl YEEAG
(Figure 1).

2. A A BNy

AL TR AYAE o A U, 2F,
Sale S5 2fsto] 201549 keaith 9l Hiokg, A4
HAoFEof JL7ke| & 37704(8,925 mP)Q] TARAIGLE A
2|5} 9ichFigure 2). AN A7) FRARA] Haw
A s HAubR o & 20x20 mO g2 kg on, X3
7 ZA0| kgl 10x10 m, 10x15 m, 15%x20 m 5 RAML
715 A3k} 2015W5E 2023714 3 5320154,
20174, 20194, 2021, 2023), 5LoA 109 Afo]o]
ARz} TR RS ATk A RAHE Z-MSt
o] A EA}3]EHA] W (Ellenberg, 1956; Braun-Blanquet,
1964; Kim and Lee, 2006)0]] we} 114 Z Aol Z35H=

HE Z2 47]9] 29|72 LESIo] 21, 4L, &%, 34
%, 4988 71589tk YA 22 Garmin OREGON
750t GPS AH|E oL Hx, stue, WolE =A43519
on, AAE, koS V12T 2Hse BE A%

QA A1 7K Lee, 2003), LAY E] = 7H(Yun, 2023)
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Figure 1. Climate diagram (I: Seongsamjae Climate Station, II: Jirisan Climate Station). Where, a: Station name, b: Height above
sea level (m), ¢: Mean annual temperature (°C), d: Mean annual amount of precipitation (mm), e: Absolute maximum temperature
(°C), f: Mean daily maximum temperature of the hottest month (°C), g: Number of years observation, h: average monthly precipitation

exceeding 100mm (black area), i:

Monthly means of precipitation (mm), j:

Monthly means of temperature (°C), k: Humid period

(lined), I: Mean daily minimum temperature of the coldest month (°C), m: Absolute minimum temperature (°C) n: Months with
a mean daily minimum temperature below 0°C, o: Months with absolute minimum temperature below 0°C.
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Figure 2. The location map of the study site in Mt. Jirisan. Where, ‘(a)’ showing the key map, ‘(b)’ showing the study area
around cheonwangbong(1,915m, the highest peak in the Mt. Jirisan), ‘(c)’ showing the Seseok area and ‘(d)’ showing the

Banyabong area.
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Table 1. The vascular plants in study sites.

A3 A23 (2024)

Taxa/system Family Genus Species Subsp. var. for. Total taxa Ratio (%)
Pteridophyte 9 17 29 1 0 0 30 10.6
Gymnospermae 4 6 7 0 1 0 8 2.8
Angiospermae 53 140 213 7 23 1 244 86.5
Dicotyledoneae 48 113 174 7 19 0 200 70.9
Monocotyledoneae 5 27 39 0 4 1 44 15.6

Total 66 163 249 8 24 1 282 100.0
250 915 AAI5HoI(Kim et al., 2018a) wh2 RS oFHA
L B R I
o2 PerE|gleh Figure 48 B9 v]olEUR7E T
g g B AES7H S AL B 5 on XY
LR~ GE SESo] ANS Welsla BER MR was
:’ . % = 9lonz myego] Was Joz HltkPark et
al., 2016; Cheon et al., 2022). 2222 Ay HEH Z30)
° s ” ” - o o] 87201995 7|Ho2 48] Hadt A

Number of plots

Figure 3. Species-area curve of the studied plots.
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Figure 4. Photos[(a) and (b)] showing that the vines of
Tripterygium regelii climb up the stem of the A. koreana
and reach to the crown of the trees.
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Table 2. Sequential changes of importance percentage according to the layers.
A V(yr)

Layer Species 2015 2017 2019 2021 203 Mean
Abies koreana (F-AUEL) 39.3 39.5 37.5 37.6 35.7 37.9
Quercus mongolica (A ZY5) 12.3 12.5 13.0 13.0 13.4 12.8
Picea jezoensis (7}E8|U5) 10.8 9.9 10.0 9.6 9.0 9.9
Pinus koraiensis (BtUr5-) 10.0 10.2 8.9 8.9 8.8 9.3
Betula ermanii (A}~ L5) 8.0 8.1 7.7 7.6 7.5 7.8

Tree Sorbus commixta (U}7}%) 3.8 3.8 4.4 4.4 44 4.2
Alnus incana subsp. hirsuta (522 U5) 3.2 3.2 3.0 3.0 2.9 3.0
Tripterygium regelii (9] J&U5) - - - 0.5 2.5 0.6
Tilia amurensis (3 L5-) 2.1 2.2 2.3 2.3 2.3 2.2
Stewartia koreana (:=ZyUE) 1.5 1.5 1.6 1.6 1.6 1.6
Others(12) 9.0 9.1 11.6 11.5 11.9 10.6

Total 100.0 100.0 100.0 100.0 100.0 100.0

Acer pseudosieboldianum (g H3=115) 159 16.0 17.4 17.5 16.6 16.7
Abies koreana (F-AU5) 15.7 15.1 14.0 12.8 11.6 13.9
Acer komarovii (XS U5) 9.3 9.4 8.7 9.5 10.5 9.5
Betula ermanii (AF2~2 U5 10.2 10.3 10.6 9.8 9.0 10.0
Fraxinus sieboldiana (&38| U5) 11.1 11.0 9.6 9.3 8.7 9.9
Tripterygium regelii (1] 9 &%) 0.3 1.0 2.5 3.7 6.7 2.8
Sorbus commixta (W}7}5) 5.1 5.1 5.2 5.8 5.4 53
Subtree  Quercus mongolica (A Z5) 4.6 4.7 5.4 5.5 5.1 5.1
Tilia amurensis (3 U5-) 5.1 5.1 5.1 4.9 49 5.0
Pinus koraiensis (BtUr5-) 52 4.9 33 35 39 42
Acer ukurunduense (KAL) 1.1 1.1 2.3 22 2.4 1.8
Picea jezoensis (7}Z8|U5) 1.8 1.8 1.9 1.8 1.8 1.8
Malus baccata (OFZ ) 0.4 0.4 1.6 2.0 1.8 1.3
Others (22) 14.0 14.1 12.4 11.7 11.6 12.8
Total 100.0 100.0 100.0 100.0 100.0 100.0

Rhododendron schlippenbachii (%) 23.6 26.5 25.6 243 23.0 24.6
Tripterygium regelii (9] Q&%) 9.3 11.3 12.5 11.5 11.6 11.2
Rhododendron mucronulatum var. ciliatum (B2R2)) 7.3 9.6 10.0 9.5 8.4 9.0
Abies koreana (F-AYU5) 8.7 6.5 5.8 6.8 6.8 6.9
Acer komarovii (A S U5) 4.7 6.3 6.1 6.0 6.5 5.9
Acer pseudosieboldianum (FHFU) 4.6 5.6 3.7 4.0 4.1 44
Fraxinus sieboldiana (&) &38| 5) 4.0 43 3.5 3.2 39 3.8
Shrub Magnolia sieboldii (Era+ZZ T 3.0 3.8 3.6 3.6 3.7 3.5
Symplocos sawafutagi (2= A 5) 3.4 2.0 2.9 3.3 3.3 3.0
Pinus koraiensis (BHr5-) 22 1.9 2.6 2.9 2.8 2.5
Euonymus macropterus (L2} 3U5F) 2.2 2.9 2.0 1.8 2.0 22
Sorbus commixta (W}7}%) 1.3 1.6 2.0 2.2 2.0 1.8
Picea jezoensis (7}&8|U5) 0.9 1.4 1.0 0.9 1.2 1.1
Acer ukurunduense (F-AZU5) - 0.6 1.0 1.6 1.6 1.0
Others (58) 24.8 15.6 17.6 18.5 19.0 19.1
Total 100.0 100.0 100.0 100.0 100.0 100.0

Calamagrostis arundinacea (M) 16.1 17.8 19.3 17.5 14.7 17.1
Dryopteris expansa (¥ X ILAF2]) 0.9 35 49 4.6 5.0 3.8
Tripterygium regelii (9] J&U5) 5.4 33 3.9 3.7 4.5 42
Ainsliaea acerifolia (ZHZ3]) 3.9 2.8 4.0 3.8 3.9 3.7
Sasa borealis (Z31H)) 11.4 11.9 4.5 4.1 3.8 7.1
Solidago virgaurea subsp. asiatica (1] % %) 2.1 3.7 3.0 3.3 3.1 3.1
Acer komarovii (A EH) 2.1 2.3 2.3 2.7 2.6 2.4

Herb Carex humilis var. nana (7}=2A1E5AL%) 1.7 2.5 2.1 2.1 2.4 2.2
Abies koreana (F-AFU5) 3.0 2.3 2.7 2.6 2.4 2.6
Athyrium niponicum (7§ LA}E]) 1.5 2.3 2.4 23 2.0 2.1
Carex siderosticta () AFZ) 2.6 3.0 2.4 2.1 2.0 2.4
Dryopteris maximowiczii (¥ # 2] ILALE]) 0.3 - 0.9 1.8 1.8 0.9
Rhododendron schlippenbachii (%) 1.7 1.4 1.8 1.7 1.6 1.6
Astilbe chinensis (loF2.%) 1.6 1.1 1.9 1.7 1.5 1.6
Others (254) 45.7 42.1 43.9 46 48.7 453

Total 100.0 100.0 100.0 100.0 100.0 100.0
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Figure 5. The pictures[(a) taken by 2015, (b) taken by 2019 and (C) taken by 2023]
showing the decline of Sasa borealis population over time.

3. Y=l Lot TAE ! O|UE

DBH 2 em ol3e] &S difor =g 7iAs wsh
JARE} O] YES Table 30 LERGIE 2015 o 345,
2017~2021¢f 33, 2023 of|&= 325%0] &3 TE A
52 had 7§ Al4= 2015956 2023d7b4] 242} 1,723
H/ha, 1,680+ /ha, 1,595 /ha, 1,537 /ha, 1,488 /ha® =
A FojE3l Qe AR Y

WESOA TR w2 oA F2] had doRSl=
WAl W} Ak, 20159 diH] 2023 s 5922
haol| A 4552 /ha(TARE 3.6%, ©]AE 0.3%)2 7|47}
713 wo] Z£o]E9th Kim and Lee(2013), Kim et al.
(2021), Chun et al.(2021) 5 #|2]AF AR 7 7|2
A5 AT EH, R oid astar glon] 2 A
oA HSERt Anph veRgt 7] e SAG 2L

a0

35 -

30 -

25 |

20

|

10 -

4b 59 =& 7|1%e) A8 A=A TeiE 7] Wi
o|(Kong et al., 2014) F-JUH+2] ARE©] A Yehd
Aoz Pt Qi s AA =% 7HAIS2] 30.6%
ARABRAL Qlevt 71 W WAl skl e, oY
Sh= ZNA Eh LAbsHs AiA|17E B Eol X452 Q1 ko]
288 Zow waE ik A= 922 /haol 4] 872/
ha(ILARE 0.8%, ©] & 0.1%), 7HEBIUH= 89-2/haof|A]
822 /ha(ILAS: 2.1%, ©]YE 1.0%), A= 855 /had]
A 855 /ha(ILARE: 1.1%, ©]E 1.1%), AbAe Ui 132
H/haol| Al 1228 /ha(ALARE 1.5%, ©]UE 0.5%)% H]ad
He7E 22 et

4, SNTHHY H3|

ZAA] W AA| 52 hald FarehH A2 20159 7

2023 A7}A] 747} 34.403 m*/ha, 35.116 m*/ha, 34.684 m?%/
ha, 34.499 m%ha, 34.001 m*ha® 87} % 0.402 m*ha
axsgichFigure 6). EFolA FR27F =& oA 5
o dxd Fadwd ®BIE AuEY, M=

M Abies koreana Quercus mongolica
O Pinus koraiensis

@ others

O Picea jezoensis
O Betula ermanii

T

2015 2017

2021 2023

Figure 6. Changes of basal area for living stems.
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14.913 m%*ha, 14.966 m*ha, 13.971 m*ha, 13.282 m*ha,
12.797 m*ha, A1Z U= 4391 m¥/ha, 4.524 m*/ha, 4.638
m*/ha, 4.725 m*ha, 4.759 m*ha, 7}EH|UEE= 4.029 m¥/
ha, 4.016 m*ha, 4.025 m*ha, 4309 m*ha, 4.196 m*ha,
AR} 2,778 m¥ha, 3.037 m*ha, 3.220 m¥ha, 3.265 m?/
ha, 3.285 m*ha, AbAFURLE 1.653 mYha, 1.757 m*/ha,
1.806 m*/ha, 1.842 m*ha, 1.819 m*haZ W3}s}gict
i AU e] FaehAAS FhAskar QAR Al
5, AR 5 R =2l g o] Frste] HA|
A 2 Ao UE
FAAL

2.116 m*ha %,ﬁ

Hlet, U] 55 A G, 4
Zrol Aol uret 2|74 g
RO eyt A1 R4S el o] §144
o] =LA HE!“:" Sk —/F’;‘QE(Klm et al,, 2018b), °]&

021011 rg—"

[ R o =

Lwol F7kt Jlo= wesdch FaEs W
Faxe} waEAe] Lot Faxe] Aot 3
A wmat R A L 2 WekE ofs)s
Y =gl @ o= wasch

ojN I

-

7} 27 205 =
Tl g0 FuAATY B %i}% Upebu et
o et Eejol o

PR Edoln, wete] 94 7bs4 2 Aol 4
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A3 A23 (2024)

& werd 5 Yt FRU YHE AT E 0 Barbour
et al., 1987; Song et al., 2003; Kim et al., 2004; Oh et
al., 2008; Song et al., 2019).
2AA ) A S G AL 2 onel Aoy
574 emz 4780 3R/ BESL Qom 47
T;LO] ll_-;_o}.xl/\i UIE7]_ uo};q :r!_zo]r,} oﬂ Jx]-&l ]
A& o g FAE = Qe AES vlstr(Lee et al,
2007; Han et al., 2019), & A3Lo] AA| 2L ot Ao
EFAT 4 Qe AT ®2E5S " IR A7) A
ol uhe} 20 em AAF el A ZhAasta glo} A
Aolal gt A1%<) #ol LA 02 nlel
TAEY A9 1020 em HHFNA 71 BEA o
HRYS el gom, mE 44F
G el AR o2l 8ol 92
E3] 20 cm A A w|gto A E=A 74T
5 24 9 f@Tol 44 pgel A wgrE el
483 1 wato] AR FO.2 EEc
AAZNA Vg WEs) Bl w
oy AI7POI xlwﬂ w2t 10-20 eme)] A =L 7]
oh_ 20-30 cm2] 7JA|Eo] 7}0}01] AExgoz
shstoick. W ARE QR SHES §AT S0 Kol
AR 10 em wjure] Aol AR WAlel Hol FA%
EIZLIS) 01?;'4% Ao 2 HAE QJrH(Park et al., 2018). 7|+
B F0 MAFY WEl B FFREGS et
L R ot G P27 418 J0= BErEgh
A B A7 aolA 8t & etk glo] FAIE
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Figure 7. Sequential change of DBH class distribution for all trees.
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Figure 8. Sequential change of DBH class distribution for major species.
(a: A. koreana, b: Q. mongolica, c: P. jezoensis, d: P. koraiensis, e: B. ermanii).
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6. 4211z Hat
Figure 90] A7) 532 Qo= 20 3

1 WSS episl 2039 71 4 44 350S)

Sk JHAIEE oF 55%E 7MY Ekew A AA =

(DS) 7HA &2 oF 12%= tFE9] 7fAE2 AS2t DSO"

Bxsha ik shXek Al7ko] Aol wet AS §@ o] A
o] 20159 1 608£/ha0ﬂ/\1 20234 1,157 /ha@ 7

|

s}i 8o the
B85 55 0] 24k G
o} E3F DS

© /1% AoR Hop upzs|
Aoz vehg
89 LA 300+/hac] 4] 25242/ha® 7t



232 BREILAMRRIZ2 S5
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(DF)9] iiApgo] 713k 7
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S7HAZFATE] W) 7142 Table 4, 59 LFERY 311:}. Table

4% 20150l AS 531 7HAI=9] W3} ypo]m Table

5520153 0f AR AREQ] JiA| 2] WE) 1y olt)

2015 9] AS 339l A=) 2023 d7A] ASE S-A|5}aL

S,
O &
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QN

A13E A25 (2024)

A= 69.7%% 21, YHA] 30.3% = 25.5%7} LA}
= Wstelrh DTt 8 Ao uige] gae]
o] J3FS F= F= ngk 2219 &(Vozmishcheva
et al., 2019), A|GL-2G43}7F XY= HA efF2t vpo] A
7%= Az} 738 2 th(Seol et al., 2010). o]Z 23] B}
Gmo) e ko) 7o) AYIWA AAE ST FRE

T L] A WS WA e S8 BE

o g o
o rr
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Table 4. Change patterns of tree health status (AS) for A. koreana.

2015 (%) 2017 (%) 2019 (%) 2021 (%) 2023 (%)
AS (69.7)

AB (0.5)

AS (74.1) AD (0.7)

DS (3.2)

AB (0.2) AB (0.2)

AS (80.2) AD (1.3) AD (1.3)

AF (0.2) DF (0.2)

DS (2.9)

DS G- DB (0.2)

DB (0.4) DB (0.4)

DF (0.9) DF (0.9)

AL (0.3)

AL (0.5) AL (0.5) AF (02)

AS (95.1) AB (2.4)
AB (32) AB (2.6) DB (0.2)

DB (0.6) DB (0.6)

AB (0.2)

AD (15) AD (13) AD (1.1)

DS (0.2) DS (0.2)

AS (100) AF (0.2) DF (0.2)
n = 539 AF (06) DF (0.4) DF (0.4)
DS (5.5)

DS (7.4) DS (68) DB (1.3)

DB (0.5) DB (0.5)

DB (0.4) DB (0.4) DB (0.4)

DF (1.3) DF (1.3) DF (1.3)

AL (0.2) AL (0.2) AL (0.2) AF (0.2)
AB (0.2) DB (0.2) DB (0.2) DB (0.2)
AS (0.1) AS (0.1) AS (0.1)

AD (0.4)

AD (1.3) AD (0.6) AD (0.6) AL (02)
DS (0.6) DS (0.6) DS (0.6)

AF (0.2) DF (0.2) DF (0.2) DF (0.2)
DS (1.4)

DS (2.0) Ds (1.6) DB (0.2)

DS (2.8) DB (0.4) DB (0.4)
DB (0.4) DB (0.4) DB (0.4)

DF (0.4) DF (0.4) DF (0.4)

DF (0.2) DF (0.2) DF (0.2) DF (0.2)
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Table 5. Change patterns of tree health status(DS) for A. koreana.
2015 (%) 2017 (%) 2019 (%) 2021 (%) 2023 (%)
DS (34.1)
DL (0.5)
DS (42.6) DF (2.3)
DB (5.7)
DS (76.1) DL (0.6)
DL (1.2) DF (0.6)
DS (94.3) DB (272 DB (26.1)
’ DF (1.1)
DF (5.1) DF (5.1)
DS (100) DL (0.6) DL (0.6) DL (0.6)
n=176 DB (14.2) DB (14.2) DB (14.2)
DF (3.4) DF (3.4) DF (3.4)
DL (0.6) DL (0.6)
DL (1.2
DL (1.7) (1.2) DF (0.6) DF (0.6)
DF (0.5) DF (0.5) DF (0.5)
DB (1.7)
DB (2.2
DB (3.4 DB (2.8) 22) DF (0.5)
(3:4) DF (0.6) DF (0.6)
DF (0.6) DF (0.6) DF (0.6)
DF (0.6) DF (0.6) DF (0.6) DF (0.6)
DB (100) DB (66.7) DB (66.7)
n=3 DB (100.0) DB (100.0) DF (33.3) DF (33.3)
- mme W
2015yr 2023yr Projection (after 2031yr)
1. Tree species 1. Tree species 1. Tree species
* A koreana population - A koreana; importance velue was decreased, * A koreana; mortality phenomenon wil
P jezoensis population and the number of individual trees in all DBH be accelerated
o ) class were also decreased » P jezoensis; difficult to predict
+ P koralensis population . ) .
« P jezoensis; no. of the population was » P koraiensis; the population will be
decreased but basal area were largely enlarged in this area
unchanged
« P koraiensis; no. of the population was
maintained but basal area were a little increased
2. Vine species 2. Vine species 2. Vine species
« I regelii; occupying the herb and « T regefi; Dominance degree has + I regelii; the population will be
shrub layers increased and grown into the tree layer expanded to the surrounding area
3. Herb layer species 3. Herb layer species 3. Herb layer species
+ & borealis; average dominance 4.4 « & borealis; average dominance decreased to 2.2 » S borealis; the decreased dominance
degree followed by an increased of
A koreana seedlings or saplings
Figure 10. Sequential change and prediction of population or community over time.
A Az 5 A tafoll dFE 714 A2 50 WA -2 DB} DF Fejz Hoh= 2ags & 5 e,
U (Kim, 2011)9] TARgo] Hobd Aow ey, LANEQl DS7F A8 ula) Hlas me] x|x|o] ok
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