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Figure 1. The locations of (a) Mt. Jirisan, (b) Imgeollyeong
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ERO), FHHNE=RE) #< ol&ste ALtetdon did=s Fadd
A& o] g3t ALtstitt.

Densityforaspecies

RD (%) = %100

Total density for all species

Basalareaforaspecies

RC(%) =

1
Totalbasal areafor all species 00

Frequencyforaspecies
= ><
RE(%) Total frequencyfor all species 100

(%) = %(RDJr RC+ RF)

2H zo 2 thYAd R4 H' (Shannon-Weaver, 1949), & #%
J' (Pielou, 1969), ¢ = A4 C (Simpson, 1949)= ofegfe] 2]& o] 83

of Alkskdtt.

H = —Xplogp;, p; = ZL—V
H, .=hS
J =H/H .
C= X (n/N)
A7IA n = FEAAL F i8] AAF, N2 BE F2o| & /Ao,
S= 23% T F5 Ut

2.3.1.2. ¢ EX
L= Aolgls BRS gao® 3m 7FEo 2 3m v9k, 3~6m, 6~9m,

9~12m, 12~15m, 15~18m, 18~21m, 21m ©o]37}=] F 8/ FAFO=E
TFetAT. lha Z27]9 I+ FIF U Ta=7F =2 49 107 <
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AR 74 FaFW WEE AN Fu ARE 13 24

FuAAL Aolle EERS giao=z 25-5cm, 5~10cm, 10~15cm,
15~20cm, 20~25cm, 25~30cm, 30~35cm, 35~40cm, 40~45cm, 45~50cm,
50~55cm, 55~60cm, 60cm ©] F 13708 AAFOo =2 EFste] AHE3A
th. lha =719 I HIT WY TLE7 =2 A9 1078 55 43
stel AR ete YT BEE 7 2A AFEE Yehpich

(o

AFHEA W 5 FHHQA BEXE glsty] & Aoldes Y
Fol IXE F1&7A 25cm o]/ 10cm v, 10cm ©]/¢ 30cm w9,
30cm ooz Yo FASYT =T %B_EJ} =2 WEA FFQ
AR (Quercus mongolica Fisch. ex Ledeb.), EEW YUY, AAUF-(Pinus
koralensis Siebold & Zucc)E Fi12F7 2.5cm 0]”«] MA AAE 25
FAEAT. 1 9o FFE FaF o] 10cm o] 3l A fIAE EA
sttt

22k ZALS} 4z} ZARS] FXF XA S FEHVE IALE HEE Ao
g9 A A, FUTE k

o]’ 30cm w®|QF 30cm oo Uil :r“%ur’% ﬂ-"/l TFES F1F
7 10cm ©]/Fe] /NARE-E FEA A

TAE7 =& A9 107 59 d7ddA Wl 3348 & B9 E
gtetstrz] 98l R 4.1.39] spatstat 37| %& ©]&3] Kernel Intensity
Estimation& 4 A3} thDiggle, 1985). g+ & x| A2 intensity A X+ X
E FASE 3 Azl Zr]e o <o x3¢EHE= HEY NTE EY

O
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Hz o7 U zho 2, Kernel Intensity Estimation& #3228 S3] dojwl
225 o] &l Kernel &<+E 283t dolo] Aol Hol yehd £x
35 UEE YeEe H25FQ0 WHolt Kernel Intensity Estimation

of A8=&= Kernel & % £ AT 94+ Stoyan and Stoyan(1994)<]
Epanecnikov kernel &5 o] &3t o 1 2]& olge} 2o}

0 otherwise

$] A A e kernel weight, d= ¥ ko] doleo] oz RE o &
A7A 9] A, he 99 ¥R && Yehdth

T Ao F3F B2 s ¥(spatial point pattern)s #413H7] ¢
& Ripley’ s K $t+5 4743+ Besag’ s L $F4~, 18] 3l pair-correlation
3t (NS AF83FtHWiegand and Moloney, 2004; Wiegand et al.,
2007; Wiegand and Moloney, 2014). Ripley’ s K $FE ZAFH(Window)
A2 QoA 1o)e] H((Poinhs 7IFo &2 ¥hgol r mel ¢ <ol A+
2= Ao E Feta, rE dA8T M08 s8I ol E §HEShY
K#e AEgt o714 Ke ofefe] 2o = A4t

=43y

N~ i=1j=1=j

ne AR W AA HY Folm Ax 2ARY Z7(nh)elth uye ‘ﬂd
A A AR A Aol AYE [(upe ut B rioh A 2o

1, rRg 39 0& Ho3t,

aga Jhgel wEk A" KI) # 2e fXelA Rl yEelhd &E
o] wY3H(Homogeneous) ol EE IHE 7 3A R Completed
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Spatial Randomness) &2 $1xo| w2} o] yehd FEo] wUsHA &

S (Heterogeneous) 32 11213 Null modelol A AF&% K(r) & vl

3t F7F B 9 8L A4St Null modelol A9 K gke] 4137
el

(confidence envelope)S +3}l7] 93] Monte Carlo simulationg ©]-&3}

of, null modele] AHAS wrEst1, ol&A Tl A3 +7Hg K@i) #FE

Hlw3te] K(no] 4 Q?Z_P ot l AstH o] EE(random), Al F7FR
TXHE

%
Besag’ L @#—E Ao Bx A% Oﬂ/‘i L9l gko] 0°] HEE o|& <
Ak gheroltt R K LN A9 v ro] A= ald o <kl
23HE A Aavt AA S7Este] & (accumulation)® = 54 o] AL
B 2 pair-correlation & g2 99 FASLZHE AL ribg B
Aol Muks AHstESE 4% ot meba o B A
gne] k2 1o] At} LN g2 2+7; ofefef o] 3ttt

2

L(r)= Kf:) —r
g(r) = dlfli )/QW

ZAFTS] AAA W&o A7 EAE 2A3s7] 9lsl(edge correction)
Wiegand and Moloney(2004)2] WM AlFE &3P oH o= o WA
re £dd 2E Mo Ao LT 7S AE Fosts A= offe 4
o2 7 5 It

w(r) = 2xrdr/v(r)
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2.3.2. NAT FH
2.3.2.1. IAET oY E

FTAEV} 22 A9 100 FFE G2 7 A AgEE Aoldle
MAIAS, AL, AB, AF, AD)9] /MAF(RBEF)e} A A 2k E 4
obAA oy BT A AFoAE TARGE AMAF(ZANY), T8 T
ZAF Aol A2 F A 25em ooz A FERoz FIlE
ATFRATE Fotatdtt. 2 F, 2 A abeE AEE, IAHE, 1A
ol & o]&3f ol Ao=m 7 £F A BAEMmMT o|YED
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Ny = old ZAtel A Aolgl 27]

t= ZAAole 12
r(%) = {1—(1— v,/ N} 100

N = A AN FhE 7] %
Ny = ol ZAA Aolels E7] 5

t = Z4Aple) 712t

2.3.2.2. MA+ A% =4

tHBuongiorno and Michie, 1980).

Yipr1 =y t R,
Yor+1 = Dyyyy T Aoy,
Ysi+1 — boYay T a3y3

ynt +1 = b(n— 1)ty(n— 1) + a’nynt
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Figure 4. Topographic profile with vines and sasa vegetation cover of
the study site.
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Figure 5. Photographs from (a) the valley and (b) the slope in the study
site.
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Table 1. Site description of the subplots.

Subplot 1 2 3 4 5
Elevation (m) 1317 1277 1290 1259 1283
Aspect (°) 330 320 280 290 270
Slope (%) 40 10 11 15 34
Topography Slope Valley Valley Valley Slope
Rock coverage (%) 1 75 99 99 8
Sasa bamboo coverage (%) 99 50 3 5 95
Litter coverage (%) 60 60 70 N/A 95
Litter depth (cm) 2 3 0.5 N/A 2.5
Soil depth (cm) N/A 15 1 N/A 17
Subplot 6 7 8 9 10
Elevation (m) 1318 1295 1308 1306 1299
Aspect (°) 320 314 280 270 260
Slope (%) 48 35 31 25 37
Topography ggg& ;\l/[c:gé Valley Valley Slope
Rock coverage (%) 90 99 95 99 20
Sasa bamboo coverage (%) 1 18 6 38 0
Litter coverage (%) 80 10 30 80 N/A
Litter depth (cm) 1.5 0.5 0.5 2 3.5
Soil depth (cm) 10 3 2 4 5
Subplot 11 12 13 14 15
Elevation (m) 1320 1305 1317 1301 1300
Aspect (°) 300 284 276 270 280
Slope (%) 43 30 35 22 19
Topography Slope e slope Stpe sope
Rock coverage (%) 99 100 95 50 25
Sasa bamboo coverage (%) 45 45 85 100 36
Litter coverage (%) 0.7 80 50-80 100 95
Litter depth (cm) 2 2 2-3 1-2 2
Soil depth (cm) N/A 5-20 N/A 5-14 13
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Table 1. (Continued.

Subplot 16 17 18 19 20
Elevation(m) 1264 1289 1286 1270 1267
Aspect(°) 350 310 300 300 290
Slope(%) 30 30 30 23 31
Topography Slope Slope Slope Slope Slope
Rock coverage(%) 0 5 80 99 40
Sasa bamboo

coverage(%) 25 10 10 0 30
Litter coverage(%) N/A 40 70 40 60
Litter depth(cm) 3 1.5 1 1 2.5
Soil depth(cm) 26 26 7 16 9
Subplot 21 22 23 24 25
Elevation(m) 1301 1298 1295 1295 1292
Aspect(°) 345 340 290 290 270
Slope(%) 40 6 24 15.2 23
Topography Slope Slope Valley Valley Valley
Rock coverage(%) 1 20 100 90 80
Sasa bamboo 90 30 3 25 45
coverage(%)

Litter coverage(%) 100 100 N/A N/A 50
Litter depth(cm) 1.5 1.5 1 1 2
Soil depth(cm) 20 20 4 11 10
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2.1 &% T4

ATFHGAANA FRAA F2AAE 25cm o HFEY F g 1A =
A A71(2005-2009)90 = 40, 234 AL 171(2009-2013)011-1; 8%, 43}
ZAF A171(2021-2023)0ll = 39F°] Aot Shannon-Weavere] & thef4d A
T H & 12 ZAF AZ]AFE 42k AL AZI74A] 23] S7HIAE
240, 2=} 241, 47} 2.54) st= FdS BT T 55 AT T 94 1
2 2ol A E 0459 #he UERAAT 221 ZAAE 046, 47F Z Aol
A 0489 #e YEhH &3 et ZAoE UERt SR A
AL o] F 2z FAlE 1.20, 42k
zZAtel = 1169 @< UrEPHU% Axp A4ste BEEa B tHTable 2).
TAEL M =& FFS TEUYTE A AVIE F FRET
28.9%, 22F 27.7%, 4=} 25.1%= UEelton, A 7|7k
2, =7} d&olA 7Hd =dtk(Table 3).

THAUT BFo®2 Fe57F 52 32 AdUFE A
85+ 12 16.0%, 22 16.6%, 42 16.0%=Z YEFGFOor
A, HE BF AU Ol E & T35 Bt

I YR FREV B2 FFE A AZIEE &A49 Aole o
HE=FHUy, daFUy, 2F, Esvdy, AUy, 1= UF(Acer
pictum Thunb. var. mono (Maxim.) Maxim. ex Franch.), 3v-5(7ila
amurensis Rupr.), 2F&U5(Cornus kousa Biirger ex Hance) 8%F°] &%
Aog FaLrt A UeENT

BHo Wl gRrEe Fo] Azto] Ao wE} 7AadtE FAE
Gt 12k ZAbel A lha U] 1,244E0|UW ATFA= e BH B
2 zAIME 1203802 W} oF 3% frastgon, 43k 2AblA
101568202 °F 16% Z4stitt. 53] 74U dHxs 1A A Al
4598 hacl 4 43 2AF Al 317EMa® 7raste] 31%71F 7HastA e
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Table 2. Species diversity index of the study site.

1% (2005-2008) 2" (2009-2013) 4™ (2021-2023)

Species richness 40 38 39

H' 2.40 241 2.54

H'imax 5.32 5.25 5.29

J 0.45 0.46 0.48

C 1.21 1.20 1.16
~ 97 -



Table 3. Importance value (IV) of woody species in the study site.

Density BA Frequency Importance Value
I%;fnin Scientific Name (tree/ha) (m’/ha) (plot/ha) (%)

Ist 2nd  4th Ist 2nd  4th Ist 2nd  4th Ist  2nd  4th

TAUE Abies koreana E.H.Wilson 459 439 317 1258 1297 11.83 25 25 25 28.89 27.65 2507
Al ZE Quercus mongolica Fisch. ex Ledeb. 129 126 110 884 1063 9.80 25 24 23 16.00 16.60 16.04
HEZYYFE  Fraxinus sieboldiana Blume 109 103 80 099 123 1.15 19 19 19 624 631 6.08
gJoE R Acer pseudosieboldianum (Pax) Kom. 93 96 98 097 132 1.53 20 20 21 591 632 17.29
a4 Rhododendron schlippenbachii Maxim. 107 100 8 023 027 0.23 15 15 15 489 482 488
EEYUEFE Fraxinus chiisanensis Nakai 29 28 29 1.61 225 258 12 12 13 394 437 5.07
A5 Pinus koraiensis Siebold & Zucc. 31 30 26 1.17 1.11 1.26 14 14 13 376 358 3.67
TEHGF ﬁ\ﬁ( ﬁc)’”ﬁazﬁnzxvgan’ggm 35 32 29 078 080 072 14 14 14 344 333 337
o uE Tilia amurensis Rupr. 39 39 38 071 0.84 1.19 13 13 13 335 344 401
AU Cornus kousa Birger ex Hance 32 32 28 026 037 044 13 13 11 268 280 2.69
M Syringa reticulata (Blume) H.Hara 25 22 12 0.06 0.07 0.11 11 10 6 203 187 1.23
7HAErg Carpinus cordata Blume 21 20 19 032 020 027 9 9 9 197 182 198
THAGE Symplocos sawafutagi Nagam. 23 24 31 0.03 0.03 0.04 11 10 10 194 1.89 228
Sk Magnolia sieboldii K.Koch 16 17 24 0.05 0.07 0.12 10 11 13 167 186 250
AR FEUF Betula costata Trautv. 11 11 11 046 051 0.63 7 7 7 162 163 184
AP R Prunus sargentii Rehder 8 8 7 031 039 0.28 7 7 6 137 143 124
e Sorbus commixta Hedl. 10 10 9 030 035 042 7 7 7 142 145 1.56
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Table 3. (Continued.

Density BA Frequency Importance Value
I%;fnin Scientific Name (tree/ha) (m’/ha) (plot/ha) (%)

1st 2nd 4th st 2nd 4th 1st 2nd 4th Ist 2nd 4th

EZRE Stewartia koreana Nakai ex Rehder 6 4 9 0.0 004 0.06 6 4 7 098 062 121
=117 Cornus controversa Hemsl. 5 6 6 0.19 020 0.23 5 6 6 093 108 1.16
Ay e ﬁ’é‘;‘f“”d”ense Trautv. & 6 6 7 007 010 012 5 5 6 08 08 108
=i I B A llex macropoda Miq. 7 6 4 010 0.12 0.13 4 4 3 077 076 0.63
234 Deutzia glabrata Kom. 8 9 2001 001 0.00 4 5 2 069 086 031
Aojupe Carpinus laxiflora (Siebold & Zucc.) 5 5 5 004 004 006 4 4 4 065 066 071
o} Malus baccata (L.) Borkh. 4 4 3009 010 0.9 3 3 2 056 056 044
AR Pinus densiflora Siebold & Zucc. 2 2 2 026 030 0.36 1 1 1 046 047 054
U Euonymus:sachalinensis (F.Schmidt) 33 1 001 001 000 3 3 1 044 045 0.16
WEMNSYE  Syringa fauriei H.Lév. 6 6 5003 005 0.04 1 1 1 031 034 033
P Taxus cuspidata Siebold & Zucc. 2 2 3 006 0.07 0.09 2 2 2 035 037 043
B R Acer mandshuricum Maxim. 1 1 1 006 006 0.07 1 1 1 021 021 023
S IBAC] dria alnifolia (Siebold & Zucc.) I 1 1 003 004 005 1 1 1 018 018 020
A G Acer barbinerve Maxim. 2 3 2 000 000 0.00 1 1 1 017 021 0.19
Al Acer komarovii Pojark. 1 1 1002 002 000 1 1 1 017 017 0.16
oupm Ralopanax septemlobus (Thunb.) 1 1 2001 001 003 | 1 2 015 0.6 034
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Table 3. (Continued.

Density BA Frequency Importance Value
I%;fnin Scientific Name (tree/ha) (m’/ha) (plot/ha) (%)

Ist 2nd 4th Ist 2nd 4th Ist 2nd 4th st 2nd  4th

Zgpyn  Rhammus taquetii (H.Lév. & Vaniot) 10 0 000 NA NA 1 NA NA 015 NA NA
=B Ay Sambucus williamsii Hance 1 0 0 0.00 NA NA 1 NA NA 015 NA NA
B e e i I 1 1 000 000 000 1 1 1 015 015 0.6
FEUE Aralia elata (Miq.) Seem. | 2 2 0.00 0.01 o0.01 1 2 2 0.5 030 032
ATGE Lindera obtusiloba Blume 1 1 1 000 0.00 0.00 1 1 1 015 0.15 0.16
Zru U Rhamnus davurica Pall. 1 1 0.00 0.00 N/A 1 1 NA 015 015 N/A
ielgBa=s Corylus heterophylla Fisch. ex Trautv. 1 1 1 000 000 0.00 1 1 1 015 0.15 0.16
EFY YR Fraxinus rhynchophylla Hance 0 0 1 NA NA 000 NA NA 1 000 0.00 0.16
= Hydrangea macrophylla (Thunb.) Ser. 0 0 1 NA NA 000 NA NA 1 0.00 0.00 0.16
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Figure 6. Height distribution of woody species in the study site in the
1% inventory (2005-2008).
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Figure 7. DBH distribution of woody species in the study site in the 1%
inventory (2005-2008).
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Figure 8. DBH distribution of woody species in the study site in the 2™
inventory (2009-2013).
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Figure 9. DBH distribution of woody species in the study site in the 4™
inventory (2021-2023).
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Figure 10. Density and height of saplings of tree species in the 1%
inventory. AK: Abies koreana, PK:. Pinus koraiensis, FC: Fraxinus
chiisanensis, TC: Taxus cuspidata, KS: Kalopanax septemlobus, AM: Acer
pictum var. mono, FS: Fraxinus sieboldiana, TA: Tilla amurensis, CC:

Cornus controversa.
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Figure 11. Density and height of saplings of tree species in the study
site from 4™ inventory. AK: Abies koreana, PK: Pinus koraiensis, FC:
Fraxinus chiisanensis, TC: Taxus cuspidata, KS: Kalopanax septemlobus,
AM: Acer pictum var. mono, FS: Fraxinus sieboldiana, MS: Magnolia
sieboldi, SC: Sorbus commixta, CC: Cornus controversa, CK:. Cornus
kousa, BC: Betula costata.
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Figure 12. Survival rate of the saplings from 1% inventory to 4™
inventory. AK: Abies koreana, PK: Pinus koraiensis, FC: Fraxinus
chiisanensis, TC: Taxus cuspidata, KS: Kalopanax septemlobus, AM: Acer
pictum var. mono, FS: Fraxinus sieboldiana, TA: Tilia amurensis, CC:
Cornus controversa.
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Figure 13. Distribution of the major tree species on the topographic
profile in 1% inventory (2005-2008).
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Figure 14. Intensity functions of ten major species in the study site.
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TAURY I3 B dds B3 A3, do BE2E AT H5
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e Holn FF EXde= Aoz YeEluATE A g wgt FAAUF-e
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BE Ao A3 Qbel]l ZIEASH, g) #= Tm AlolA Al
R Be ghE UEhd AS AQdstas BE AgelA AFF3E
QFoll Z &= AhFigure 15). metA AFHAA Y FdUuF= J5 X
5 Ho|XT ol FAUY A 1He] IdFHRUE= AF %«l I a<l
o] gFo] A Yehd AH=E E & Jth(Wiegand et al, 2007).
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Figure 15. Summary statistics (L(r), g(r)) of the univariate spatial point
pattern analysis of Abies koreana in the study plot. (a), (b): CSR null
model, (c), (d): Heterogeneous Poisson null model.
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Figure 16. DBH Distribution of Abies koreana in the study site.
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Table 4. Annual mortality and annual ingrowth of ten major tree
species from 1% inventory to 2™ inventory for all plots.

Number of trees

. Dead Recruited Annugl _Annual

Species 2005-  2009- individual individual ~TOMAlity ingrowth

2008 2013 (m, %) (r, %)

Abies koreana 459 439 25 5 1.11 0.22

Quercus mongolica 129 126 3 - 0.47 -

Fraxinus sieboldiana 109 103 8 2 1.51 0.37

Acer pseudosieboldianum 93 96 - 3 - 0.65

Rhododendron 107 100 12 5 235 0.95
schlippenbachii

Fraxinus chiisanensis 29 28 1 - 0.65 -

Pinus koraiensis 31 30 3 - 1.78 -

Acer pictum var. mono 35 32 1 1 0.52 0.52

Tilia amurensis 39 39 - - - -

Cornus kousa 32 32 1 - 0.97 -

Table 5. Annual mortality and annual ingrowth of ten major tree
species from 2" inventory to 4™ inventory for all plots.

Number of trees

. Dead Recruited Annual . Annual
Species 2009-  2021-  individual individual MOrtality ingrowth

2013 2023 (m, %) (1, %)
Abies koreana 439 317 131 9 348 0.21
Quercus mongolica 126 110 16 - 1.35 -
Fraxinus sieboldiana 103 80 31 8 3.52 0.81
Acer pseudosieboldianum 96 98 5 7 0.53 0.75
Rhododendron 100 86 20 6 221 0.62

schlippenbachii

Fraxinus chiisanensis 28 29 3 4 1.13 1.53
Pinus koraiensis 30 26 5 1 1.81 0.34
Acer pictum var. mono 32 29 5 2 1.68 0.64
Tilia amurensis 39 38 2 1 0.53 0.26
Cornus kousa 32 28 5 1 1.68 0.32
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30 2AE AT 1349 £BFFUE GHOE FAE
A9 107 FF] HEE, TAE, QA 9
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TAURE SOAAE AWF LAl 493%9) 2O Uehgth 3% =
sk 4z A Aol TARE TR AAFE AAAE AT w4
2o 230%9T W YT A¥F AAYIES 0.17%, 0.26%
0.22%% WAZ % FAE /FHAT. FE} FRFUHTE AN
2 $FEE 2% 248 3% 24 Aole] ABF wAROl MY =%
om FUpF-o} ARHUTY A AYF LAl 217 6.89%, 559%=
GJeht 713 B wAee BT AAMAES A4S TAUR, A2
B RS AN SEEE 34 24 1 24 Aol 1Y
< AN FES EHHTable 6, 7,8).

(A

Table 6. Annual mortality and annual ingrowth of ten major tree
species from 1% inventory to 2™ inventory for 13 plots.

Number of trees Annual Annual

. D R i ‘ .
Species 2005- 2009- di\?ﬁﬂlal ing?{,?éﬁ mortality  ingrowth

2008 2013 (m, %) (1, %)
Abies koreana 238 233 7 2 0.60 0.17
Quercus mongolica 63 61 2 - 0.64 -
Fraxinus sieboldiana 52 52 1 1 0.39 0.39
Acer pseudosieboldianum 66 66 - - - -
sehlppenbachi 3 3 - :
Fraxinus chiisanensis 17 16 1 - 1.21 -
Pinus koraiensis 10 10 - - - -
Acer pictum var. mono 23 20 3 - 2.76 -
Tilia amurensis 13 14 - 1 - 1.59
Cornus kousa 18 18 - - - -
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Table 7. Annual mortality and annual ingrowth of ten major tree
species from 2™ inventory to 3™ inventory for 13 plots.

. Number of trees Dead Recruited Annual  Annual
Species 2009- 2015 individual  individual I’f(‘;ftil/:)t)y ”z%’m;gh
Abies koreana 233 184 52 3 4.93 0.26
Quercus mongolica 61 52 9 1 3.14 0.33
Fraxinus sieboldiana 52 45 8 2 3.29 0.78
Acer pseudosieboldianum 66 66 2 - 0.61 -
Rhododendron 25 24 2 1 1.65 0.81
schlippenbachii
Fraxinus chiisanensis 16 16 0 - 0.00 -
Pinus koraiensis 10 7 3 - 6.89 -
Acer pictum var. mono 20 15 5 - 5.59 -
Tilia amurensis 14 14 1 1 1.47 1.47
Cornus kousa 18 15 3 - 3.58 -

Table 8. Annual mortality and annual ingrowth of ten major tree
species from 3™ inventory to 4™ inventory for 13 plots.

. Number of trees Dead Recruited Annual - Annual
Species 2015 2021 individual  individual r‘(lzr’tao%y m(%m;gh
Abies koreana 184 165 21 2 2.39 0.22
Quercus mongolica 52 50 2 - 0.78 -
Fraxinus sieboldiana 45 41 7 3 3.32 1.37
Acer pseudosieboldianum 66 65 3 2 0.93 0.61
Rhododendron. 24 24 3 3 2.64 2.64
schlippenbachii
Fraxinus chiisanensis 16 18 - 2 - 2.64
Pinus koraiensis 7 8 - 1 - 3.04
Acer pictum var. mono 15 16 - 1 - 1.37
Tilia amurensis 14 14 - - - -
Cornus kousa 15 15 1 1 1.37 1.37
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Table 9. Growth matrix of Abies koreana between 1% inventory and 2" inventory.

DBgnf)lass 255 510 10-15 1520 2025  25-30  30-35  35-40  40-45  Death
2.5-5 0.80 0.20 0
5-10 0.88 0.09 0.03
10-15 0.84 0.14 0.02
15-20 0.79 0.18 0.03
20-25 0.75 0.21 0.04
25-30 0.65 0.29 0.06
30-35 0.64 0.29 0.07
35-40 0.86 0.14 0
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Table 10. Growth matrix of Abies koreana between 2™ inventory and 3™ inventory.

DBH class

(cm) 2.5-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 Death

2.5-5 0.28 0.50 0.22
5-10 0.58 0.15 0.26
10-15 0.61 0.18 0.21
15-20 0.70 0.22 0.08
20-25 0.56 0.15 0.30
25-30 0.71 0.18 0.12
30-35 0.43 0.14 0.43
35-40 0.60 0.10 0.30
40-45 1.00 0.00
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Table 11. Growth matrix of Abies koreana between 3™ inventory and 4™ inventory.

DBgnf)laSS 255 510  10-15 1520 2025  25-30  30-35  35-40  40-45  45-50  Death
2.5-5 022 044 0.33
5-10 0.74  0.16 0.11
10-15 0.79  0.14 0.07
15-20 0.69 025 0.06
20-25 052 022 0.26
25-30 071 024 0.06
30-35 040 0.0 0.20
35-40 071 029 0
40-45 0.50  0.50 0
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Figure 17. Predicted Abies koreana population by DBH class using the
growth model between 1% inventory and 2" inventory (Year O starts

from 1% inventory).
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Figure 18. Predicted Abies koreana population by DBH class using the
growth model between 2" inventory and 3™ inventory (Year 0 starts
from 1% inventory).
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Figure 19. Predicted Abies koreana population by DBH class using the
growth model between 3™ inventory and 4™ inventory (Year O starts
from 1% inventory).
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Figure 20. Changes of the percentage of the status of Abies koreana
from 2005 to 2023.
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Figure 21. Death patterns of dead Abies koreana (a) between 1%
inventory and 2™ inventory and (b) between 2™ inventory and 4™

inventory for all plots.
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Figure 22. Death patterns of dead Abies koreana (a) between 1%
inventory and 2" inventory, (b) between 2™ inventory and 3™ inventory

(c) 4™ inventory for 13 plots.
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Figure 23. Changes of status of dead trees between (a) 1% inventory
and 2" inventory and (b) 2™ inventory and 4™ inventory for all plots.
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Figure 24. Changes of status of dead trees between (a) 1% inventory
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inventory and 4™ inventory for 13 plots.
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Figure 25. Daily mean air temperature (‘C) obtained from the study site.
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Figure 26. Comparison between the temperature of Seongsamjae and
the study site.
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Figure 27. Scatter plot of temperature from Seongsamjae AWS and the
study site.
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Figure 28. Daily mean air temperature of the study site from 2003-2022
including predicted data.
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Figure 30. A comparison of monthly mean air temperature for 20 years
with each year’s monthly mean air temperature.
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Figure 31. Visualization of the temporal variation in monthly mean air

temperature with LOESS smoothing.
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Figure 33. A comparison of 10-day mean air temperature for 20 years
with each year’s 10-day mean air temperature from DOY 1-150.
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Figure 34. Visualization of the temporal variation in 10-day mean air
temperature with LOESS smoothing.
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Abstract

Dynamics of Abies koreana
population in Imgeollyeong area

on Mt. Jirisan

Kwang Hyun Nam

Forest Environmental Science, Department of
Agriculture, Forestry and Bioresources

The Graduate School

Seoul National University

This study was conducted to understand the population dynamics of
Korean fir (4bies koreana), an endemic coniferous species in Korea. In
this study, a 1-ha permanent plot was installed in the Imgeollyeong
area in Jirisan National Park and the stand structure were investigated
from 2005-2023. Meteorological data were also collected during this
period.

The mean elevation of the study site was 1,294 m with predominant
aspect being northwest. The study area consisted of valley and slopes.
Forty woody species were found in the study site, with A. koreana
showing the highest importance value (IV). The DBH distribution and
height distribution within the study site exhibited an reversed J-shaped
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pattern, with A. koreana showing the widest distribution range. The
spatial distribution of A. koreana was found to be influenced by the
topography, with higher densities observed on the slopes than inthe
valley.

Over the study period, the population density of A. koreana decreased
from 459 stems/ha to 317 stems/ha, and its IV declined from 28.89% to
25.07%. A significant decrease in A. koreana density was observed in
the 2.5-25 cm DBH class.

The annual mortality rate of A. koreana varied across different
inventory periods, and the highest annual mortality rate of 4.93% was
observed between the 2" inventory (2009-2013) and the 3™ inventory
(2015-2017). Growth models for A. koreana population were developed
for each period and indicated a decreasing trend in the population size
of A. koreana.

The health status of A. koreana showed a decrease in the proportion
of standing alive (AS) individuals and an increase in the proportion of
dead standing (DS) individuals. Over 70% of the dead individuals were
broken (DB) or fallen individuals (DF) between the 2" and 4"
inventory (2021-2023).

The meteorological data in the Imgeollyeong area from 2003 to 2022
showed the frequency of strong winds exceeding 14m/s was the highest
in the period of 2010-2013. Typhoons which damaged the Korean
Peninsula severely occurred during this period as well.

This study investigated a long-term monitoring results in the
Imgeollyeong area on Mt. Jirisan that was conducted to understand the
population dynamics of A. koreana over the past 18 years and
presented the specific decline status of the population. Furthermore,
the study suggested the possibility of wind disturbance as a potential
cause of mortality based on the occurrence patterns of strong winds
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and typhoons. This study is expected to contribute to the conservation
of A. koreana. on Mt. Jirisan.

Keywords : Abies koreana, Jirisan National Park, wind disturbance,
long-term ecological monitoring
Student Number : 2021-26279
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