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Summary

To document the ecological characteristics found on Mt. Halla, we
examined the distribution area and geological features of Abies koreana
forests. During the study, the vegetation was classified, and its
structure, climatic features, and dynamics were investigated.

The total distribution area of A. koreana forests on Mt. Halla was
803.6ha. These forests were distributed from 1,300, 1,400, 1,500, and
1,500m to the peak along the east, west, south, and north slopes,
respectively. The area of A. koreana forests at 1,500 - 1,700m along
the east slope was 556.0ha (approximately 69.2% of the total area),
which was the highest proportion of A. koreana forests along the
mountainside. Inaddition, 70% of the A. koreana forests were distributed
on slopes of less than 20" inclination. A cluster analysis indicated that
A. koreana forests on Mt. Halla were characterized by three vegetation
types: Typel —1, Type I -2, and Type II. Type I -1 and Type I-2
vegetation (high importance value of A. koreana) exhibited a stable
vegetation structure, whereas Type II vegetation (low importance value
of A. koreana) had an unstable vegetation structure.

A correlation analysis between the number of seedlings and
vegetation conditions (i.e., the number of A. koreana individuals, the
crown coverage of A. koreana forests, and coverage of Sasa
quelpaertensis) indicated that despite various correlative differences
under similar vegetative conditions across several regions of Mt. Halla,
the number of A. koreana seedlings was consistently dependent on the
coverage of S. quelpaertensis and canopy gaps. For example, in the
Bangaoreum region, the number of A. koreana seedlings was correlated
with the coverage of S. quelpaertensis. Furthermore, the vegetation

structure was the most unstable in this region due to a poor supply of
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A. koreana individuals in each vegetative layer. In contrast, in the
Jindallebat region, the number of seedlings was low because of the high
canopy coverage of S. quelpaertensis. However, the vegetation structure
was very stable due to a consistent supply of A. koreana individuals in
each vegetative layer.

The analysis of the vegetation structure with altitude indicated that
species diversity and the importance value of A. koreana and Sorbus
commixta decreased with an increase in altitude, whereas the importance
value of Taxus cuspidata and Prunus maximowiczii increased with
altitude. In contrast, the species diversity and importance value of the
other species in the lower layer increased with a decrease in altitude.

Our results highlight that a long—term ecological study 1s necessary
to monitor current and future changes in the A. koreana forests on Mt.

Halla and to establish countermeasures that can minimize such changes.

_Xi_
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Fig. 2. Temperature and relative humidity at the survey sites(Yeongsil
and Bangaoreum) and control sites(Baeknokdam and Jeju) on MLt.
Halla(from July 2009 to June 2010).
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TR BE ALY AT BHL Fotns] A b 2L T (EE

O:

At £5)2 =A% AF & £ = dolg 274 (Data logger; HOBO LCD

Temp/RH Ext) & A 3hgirh. T4 £8 el /14 S8 S5t

Table 1. Measuring instruments and positional information of each
meteorological observation points

Meteor.ologic;ill Elevation Measuring Measgring Reference”
Observation Points  (m) Instruments period
JejuZ) 19.9 Surface Observation 2009. 7~2010. 6 Exterior
Bangaoreum 1,541 Data logger 2009. 7~2010. 6 Interior
Yeongsil 1,560 Data logger 2009. 7~2010. 6 Interior

Automatic

3)
Baengnokdam 1,920 Weather System

2009. 7~2010. 6 Exterior

Y Forest
? Data of the Jeju Regional Meteorological Administration
¥ Data of Research Institute for Hallasan

_10_

Collection @ jeju



o

stetil 1A g A GoA FHUFE Y B SAS dolr ] & HAAUTH
o] Zdsl= 1,300mellAFH 100me] 4SS Fi sld 3kl AT+
o] X WAL AE3F O, HAME (Inclination angle) 2} =] ZF(Direction

angle) ol w& W& B4 1/5000 &9 FXAFEE ArcView GIS 3.2a

R

(A7 &, 1999) PC program= ©]ge] 3D Layer FH 2 FXZTuRIS A
Aottt AdE FAFZIEDAAM HFALESE ¥R ZE Derive #gS F3l W

10m X 10m(100m) = ate] Ak 10° 3HA,
Wele 457 9 1HA 07 Y FIHEE WA S AESEith
7y Ao A oA AL A AL AT E vtg o R 7 A EEF
o] e JAFE o]&ste] T L% (Importance value, IV)E AF&E3HS o
(Curtis and MclIntosh, 1951), A&E¥ FTLEE HES=E SPSS  for
Windows(SPSS Inc.) Release 10.0 SAIZZ2IHE o]&sto] Y4
(Cluster analysis)& AAISHATE. ZF AP Ao T figuE ZAMAE A9
B0l F5g Abd A 51 BIETE WL
2 AT AR oA ZALE EdF] AT EE ol &d FoEA
TE WFE ol§5td 7k HEEo] Aol Tk A7)e BRoR He AT
A A (Hierarchical Cluster Analysis) WS o] &3 o, A= FF
= Ag (Euclidean distance) & ©]43}3th.
HAEA A3 28 A3HEE Edste Ev Y AdyE(Relative
Coverage, RC), Atd=

Frequency, RF) & °]&3slo] S8 EFdFY T254% (Importance value,

A
A 2NN FFR B

4

(Relative  Density, RD), Artul% (Relative

V)2t S99 7tsAE Foste] A=Ed H75 2544 (Mean impotance

_11_

Collection @ jeju



IV = RC + RF + RD (Curtis and McIntosh, 1951)
MIV = (UIV X 3 + LIV X 2 + HIV X 1)/6

UIV = Upper layer IV
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ZAME TR 5 o] &35t Tk A4 (Diversity index, H'), FHo|thFAd A4
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ArcView GIS 3.2a(ESRI Inc.) Z 2135 o]g3lo] Az3t 3k, ZF YA
A4S WEFoeR 3= A4 (Correlation  Analysis) & A A [SPSS  for
Windows (SPSS Inc.) Release 10.0]3}31t}.
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et A Aolg e Ry zA® A% PAYFELS Y 1,300m
TR et FAA B Q0w (Fig. 3), WAl lha WY &
TR ARe Ada 2AE PAEHY A4 WA 803.60 oY LEa
Ao 2 pET
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S |
&
Jitseo
. of
e
a ater
o a
] $ .
‘eongsil Place -,
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= f\ ™ /=

Fig. 3. Distribution of Abies koreana forests on Mt. Halla.
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2L Table 29} %t}
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Table 2. The area of Abies koreana forests on Mt. Halla

Total

Bangaoreum Mansedongsan

Jindallebat Yeongsil

Region

803.6

140.0 67.5 148.9

447.2

Area

(ha)
Percentage
(%)

8.4 18.5 100.0

17.4

99.7
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kit
K-
=
gl
-
o
i
e
o
1o,
A
el
Bl
o,

TRl REshs Ao L BE 5SS gelshy] dl& 4 st
A RPE(100m) VR 22 WAs ARSI

ZAHE R gepate] AR E S i 1,500m ~ 1,600m HiFe] 39.2%%
7P Eslon, o] SAHCE dRaert FopAA Y Stopd s E WA R
1 Q= AR FARE Y (Table 3). 1,300m ~ 1,400m %> A
1.5%, 1,400m ~ 1,500m %+ 12.9%, 1,600m ~ 1,700m -7k 2
1,700m ~ 1,800m 7%t 12.4%, 1,800m ~ 1,950m -3k 4.1%
P Q= o= ARSI

1o

rR@rEui
RV o N P O
o R fo o

M
=<
ol

Table 3. The area of Abies koreana forests on Mt. Halla classified by
altitude

Altitude (m) Area(ha) Percentage
1,300—-1,400 g, o) 1.5
1,400-1,500 103.6 12.9
1,5600—-1,600 315.3 39.2
1,600-1,700 240.7 29.9
1,700-1,800 99.3 12.4
1,800—-1,900 28.1 3.5
1,900-1,950 4.8 0.6

Total 803.6 100.0
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Fig. 4. The area percentage of Abies koreana forests according to

inclination angle separated by 10—degree intervals.

[ Abies koreana forest
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Fig. 5. Distribution map of Abies koreana forests on Mt. Halla by

inclination angle.
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Fig. 6. The area percentage of Abies koreana forests according to

direction angle separated by 10—degree intervals.
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Fig. 7. Distribution map of Abies koreana forests

direction angle.
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Z} Ao A AW FEALS] A¥E= Appendix 1 FE Appendix 4° A7 sk}

% AbdHel 1A et A9 A 1hal] WOl FE SolA
Aol MAlE 1,38470A1, 1AM Al 325704, HduUFE Aleldt 71E
T2 6347MAE AA 2,34370 A7 WSkl vk FaF Aol Y & Y
= 38cmelal 7B T2 21cem, §3A7 0] 10enE 7|+ oE olst= 4 5.36
cm, °©]7¢2 Fd 13.46em= EAE S o] AdlFaEE 78,53, A

& ALt 718 T AUF8EE 214782 AME o] U9 A
E7F 4 A oA F ®AR FA UERRH (Appendix 1).

T
=y
o
Ig
o

k)
ofN
ko

A& Aol Xgk G A9 A 1hadl WE T AU SolA Aot
A AAE 79970A, mARE ARAE 1904A, FEAUFE AL Ve F
6347NAZ QA 1,9817/0A7F ®xsta vy FnAAo] 7 F AT
34cmo] 3L 7|EF T2 33emZA H|wA 7|7 & AAEC] wxs L Stk §1
Aol 10emE 7|5+ 2 o|8k= Ht 5.01cm, o> H 13.89mzE FAMH S
o AU AdS ek 60.02, TEUTFE AT VE T4 AdseEE
39.98% FARH O] 47 Ao FolA FAUFE AdTLETE Al AAR EA

e AL QY (Appendix 2).

W Aol XS Wl F A WA 1hao] W ol AU FolA
ool JMAlE 568701A, AR A= 123704, FAUEE Al9g Ve F
21,0987 A= AA 1,79270A7F EE3ka vk FuFAo] 7P & AU
T 46.0emo)3L 71E} F& 23.5mEA AT
ATt FaA 7ol 10emsE 71O E olek= Bk 5.17cm, o4 Hit 15.81en=
A ok AU AdF e s 57.36, FAU-S A93 Ve F9 A
TOET 42.64% AMH O 47] Ao FolAM AU AT T M o
A YA Stk (Appendix 3).

B Abde] NS WAL AL s AbE g SHRel A3y

=

| Wl 2ARAC Fadtel 0.24ha0) FHTE ARG, AT Fol

N
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A AoRgle JNA= 310704, 1Ak JHAl= 4TONA], IS Al9E 71E

T ATNAZR AA 40470A7F LSk vk FaF Aol 7HE & S

42.0cme] 3L 718F FL 22.5emEA YT A7)7F 2 JlAlEe] sk Q)
o FaAd7o] 10mE 7|+ E olsk= Hat 5.39cm, ©]7d Bt 15.65mE
ZAME QT RS AdlFE e EE 90.89, FAUFE Al Ve £ g

ToEE 9112 AR 471 A FollA FAUFO ddFTa=rt 7B =7
b Slth(Appendix 4).

2t 98] AAEAL ARE RO R FHRAS AT AT AT
TS AR W EA YEhds A (Type 1) E% Abde] 91x]8F
I glom ASH FAUTFY AR ulg WA dElue £33 (Type DR
T AcH(Fig. 8). Type I HHAl = 709 Subtypel® TRAl F-2H it
Type I-12 AsH AduFo $HEZ @A veiv= #30]aL, Type I

—9e AR SHEsh A GRS A4S YEi T Utk Type 1-1
o TAURT B$ FEaA $Hes A4 TEE AXT Qon, 4Eie

2]
A 5% 8 $HEA W B EE AejeA #2EL Type 1-2%
Al

TR FEaA SAHE A4 TEE AT god, FFRe F51
9 ) $Ee $PEt B dEhbe A9 $REt Type T 457
S A

Type 1-1 #39 WadF AAR= 15° wnto® vlwd &wtgdlon Type
[ —2¢F Type HOelA+= 107 m|RFOZA] HAMZE wl$- A

2 Type I —1914 5% 55%= vlwZ v]&o] w4 yehyar A9 Type
[ -29 Type HelM= 95%7HA =7 WebHal . AFxsd ] A&
Type I —1°14 75%°]%¢ -5 =A Hebdal 1o, Type 1 —-2% Type II
A= ALY AAY 95%7kA] theket H x5 YERg Al Qlth(Table 4). 2232
AT EE ATz Fxeh RS Aol e FoFE iy, kst

dA G2 Rt TR SR s vk A8 e A4
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Distance(Euclidean Distance )
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Tvne Label Num +
4 JB2 B =
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M5 = o g E—
Jag e —
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Fig. 8. Dendrogram of hierarchical cluster analysis in Abies koreana
forests(J— : Jindallebat, Y— : Yeongsil, B— : Bangaoreum, M-—

Mansedongsan).
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Table 4. Vegetation features of Abies koreana forests on Mt. Halla

Vegetation feature il
I1-1 1-2

Abies koreana very high high low
Dominance value

Quercus mongolica low high low

upper layer 17 14 22
No. of species

lower layer 23 17 24
Coverage of Sasa quelpaertensis(%) 75~98 0~95 25~85
Total vegetation coverage (%) 85~98 60~98 85~98
Height (m)/Coverage (%) of upper layer 4~10/5~70 4~8/5~80 4.5~7/5~65
Height (m)/Coverage (%) of lower layer 2~4/20~65 1.5~3/25~70 1.5~4/5~70
Height (m)/Coverage (%) of herb layer 0.3~1.2/80~95 0.2~1.2/30~90 0.4~12/40~98
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Hol3 At} (Appendix 5).
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1t} (Appendix 6).
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(Table 5).
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YA L Al uf

Aoz ZAE AT (Fig. 11).
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Table 5. Mean impotance value of species distributed on upper and

lower layers at vegetation Type I —1

Scientific name/Korean name U L MIV
Abies koreana T3 158.72  61.75 119.93
Taxus cuspidata T3 27.45 90.90 52.83
Prunus maximowiczii A7) 8 A -5 35.02 12.73 26.10
Sorbus commixta P}7FE 17.86 7.25 13.62
Rhododendron mucronulatum var. ciliatum 3] ——05 9.98
Symplocos chinensis for. pilosa =& Y5 10.35 9.24 9.91
Quercus mongolica 2 Z - 14.60 2.14 9.62
Rhododendron yedoense for. poukhanense A% = 22.00 8.80
Sorbus alnifolia EWYH- 10.46 - 6.28
llex crenata var. microphylla <33 \5 - 14.80 5.92
Pourthiaea villosa &2 U 4.88 6.68 5.60
Malus sieboldii o} 18] L} 6.84 2.12 4.95
Fuonymus alatus S} 2.73 7.93 4.81
Empetrum nigrum var. japonicum A Z1] - 11.32 4.53
Acer pseudosieboldianum Q%% 6.38 - 3.83
Berberis amurensis var. quelpaertensis 73 w25 U5 - 7.97 3.19
Elaeagnus umbellata B85 0.77 4.68 2.33
Magnolia sieboldii 3retZ -5+ - 4.92 1.97
Weigela florida -8 2 vHr - 240  0.96
Pinus densiflora 2~ 0.82 0.94 0.87
Juniperus chinensis var. sargentil 35 - 1.40 0.56
Acer pictum subsp. mono 1LZ &V 0.79 - 0.48
Cornus kousa AF&EU-+- 0.79 - 0.47
Betula ermanii A2~ - 0.77 - 0.46
Euonymus hamiltonianus 7825 0.77 - 0.46
Viburnum furcatum - - 1.11 0.44
Rosa multiflora "2 ¢ - 1.00 0.40
Ligustrum obtusifolium FEV5- - 0.92 0.37
Zanthoxylum schinifolium AFZ\5- - 0.87 0.35

U : upper layer, L : lower layer, MIV : mean impotance value
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------- The other species
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Fig. 9. Distribution of DBH plants distributed on upper layer at vegetation Type I —1.
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Fig. 10. Distribution percentage of DBH plants distributed

on upper layer at vegetation Type I —1.
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Fig. 11. Distribution of height and DBH of 4 species at vegetation Type
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Table 6. Mean impotance value of species distributed on upper and

lower layers at vegetation Type I —2

Scientific name/Korean name L L MIV
Abies koreana 7’3 105.22  36.57 77.76
Taxus cuspidata = 40.76  93.73 61.95
Prunus maximowiczii At7) 8 A -5 58.67  8.67 38.67
Quercus mongolica 2 Z 5 44,19 425 28.21
Weigela florida 28 ZvHr 7.73  38.78 20.15
Rhododendron yedoense for. poukhanense A% 1.57 30.44 13.12
Rhododendron mucronulatum var. ciliatum E3X g 3.05 25.15 11.89
Magnolia sieboldii 3reZu-5- 4.45 20.87 11.02
Pourthiaea villosa &2 U 10.94 7.14 9.42
Betula ermanii A}2~#V5- 12.85 - 7.71
Juniperus chinensis var. sargentii =¥ - 8.51 3.40
Symplocos chinensis for. pilosa =& A5 3.17 3.10 3.14
Berberis amurensis var. quelpaertensis 73 vwl&5 U5 - 7.31 2.92
Sorbus commixta P}7FE 2.88 2.38 2.68
Euonymus hamiltonianus 7825 3.00 1.23 2.29
Empetrum nigrum var. japonicum A Z.1] - 5.53 2.21
Viburnum furcatum - - 4.39 1.75
Acer pseudosieboldianum & %% 1.53 - 0.92
Lonicera sachalinensis 33| &5 - 1.95  0.78

U : upper layer, L : lower layer, MIV : mean impotance value
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------- The other species
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Fig. 12. Distribution of DBH plants distributed on upper layer at vegetation Type I —2.
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Fig. 13. Distribution percentage of DBH plants distributed
on upper layer at vegetation Type [ —2.
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Fig. 14. Distribution of height and DBH of 4 species at vegetation Type 1 —2.
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Table 7. Mean impotance value of species distributed on upper and

lower layers at vegetation Type II

Scientific name/Korean name U L MIV
Taxus cuspidata T3 50.70 120.48 78.61
Abies koreana 7’34 85.76  14.99 57.45
Sorbus commixta PF7}E 45.60 15.58 33.60
Prunus maximowiczii AH7)H 2 - 43.18 15.84 32.24
Symplocos chinensis for. pilosa =AY 10.13  13.18 11.35
Sorbus alnifolia Z9|U5- 13.71 1.67 8.89
Euonymus alatus 3} 5.63 13.16  8.64
Pourthiaea villosa 2 Y5 6.62 9.81 7.90
Rhododendron yedoense for. poukhanense A% 1.03 17.46 7.60
Cornus kousa AF&EU-+- 9.78 2.66 6.93
Weigela florida - %\ - 17.04  6.82
Berberis amurensis var. quelpaertensis /3 "'l 5 U - 15.93 6.37
Acer pseudosieboldianum 33 9.03 1.70 6.10
Magnolia sieboldii 3825 - 13.96 5.59
Viburnu mfurcatum & 4.21 4.01 4.13
Rhododendron mucronulatum var. ciliatum %12 - 7.37 2.95
Ligustrum obtusifolium %55 0.81 5.38 2.64
Euonymus hamiltonianus 7825 1.67 3.26 2.30
Betula ermanii A2~ - 3.84 - 2.30
Quercus mongolica 2 Z - 3.24 - 1.94
Pinus densiflora 2~ 0.81 1.04 0.90
Malus sieboldii ©}_18] L} 0.91 0.80 0.86
llex crenata var. microphylla <335 - 2.09 0.83
Viburnum opulus ™35 0.83 0.83 0.83
Elaeagnus umbellata B85 0.87 - 0.52
Lindera erythrocarpa B]= 0.85 - 0.51
Kalopanax septemlobus <5 0.80 - 0.48
Empetrum nigrum var. japonicum A 21| - 0.96 0.39
Vaccinium japonicum | AFub5- - 0.80 0.32

U : upper layer, L : lower layer, MIV : mean impotance value
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Fig. 15. Distribution of DBH plants distributed on upper layer at vegetation Type II.
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TRlolu o]l A=A Fx AolE AlAA R Nt dEE AolE
dEstely] o1 o R FUFES ol &5t doh Y Aol oA & F
g Fdste] gdETt A ws we gdEAST gho] 0011, BE Fol FF
2 298 e HAUuSEATHmax) 7F 8 d5=AF0) s d3d 522
] F FREOR BY W F A 7 2 HAdigFEAFe vkt 2

0.3802.2 ZAIHAY. Type 1-29 =™dFTFT< AT

THY FEAT 0.646, ¥ EAST 0437, -9 thFEASF 0.
TAT 0.331% ZAMH ST Type D9 =dEFE 45 22 F, 35 24 5,
Ho] e A 0.771, 5 =X 0.426, 552 =4 0.845, o

TAG 0.388F A ATH(Table 8).

o
ol

01 il

Table 8. Species diversity indices of Abies koreana forests on Mt. Halla

by vegetation type

Type Layer No. .of Diversity Maximum H' Evenness
Species  index(H") (H'max) index (J")
Upper 17 0.492 1.230 0.600
H Lower 23 0.844 1.362 0.380
Upper 14 0.646 1.146 0.437
e Lower 17 0.824 1.230 0.331
Upper 22 0.771 1.342 0.426
! Lower 24 0.845 1.380 0.388
— 40 -
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Table 9. Correlation between number of seedling and vegetational

conditions of each survey site on Mt. Halla

Factor Jindallebat Yeongsil Bangaoreum Mansedongsan

Coverage of rock 0.260™ 0.297" 0.555™ 0.091

Coverage of

dead tree 0-16% o 02t .
quelpaertensis
Coverage of _0.995" ~0.303" 0512 —0.308"
canopy gap
Total vegetation —0.194" ~0.080 —0.022 0.214"
coverage
Coverage of _0.074 _0.313" —0.375" —0.307*
herb layer
* p=0.05, " : p=0.01
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Fig. 18. Distribution of Abies koreana individuals in lower(e) and upper

layer of Jindallebat and Bangaoreum.
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10—-20, B

less than 10, [] :

absent [ ] :

— Seedling emergence value [ ] :

120,

(1-5), 0 (6=9) 5 (9-13), c (13-17), o (17-24), o (24-46)

— < > : The crown of forest, [ ] : The micro—quadrat area(5m X 5m)

B : 40-60, 1M : 60

— DBH size(cem) : .
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Distribution of Abies koreaana
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Distribution of Sasa quelpaertensis

Fig. 20. Seedling nurﬁber of Abies koreana and coverage of Sasa

quelpaertensis at Jindallebat.

— Number of Seedling [ ] : absent [_] : less than 10, [] : 10—-20, B : 20—40, I :
40—-60, Il : 60—-120,

— Coverage of Sasa quelpaertensis [ ] : less than 10, [ ] : 10-30, [] : 30-50, [] :
50-70, B4 : 70—90, I : 90—-100

— DBH size(em) . (1-5), o (6—=9) ¢ (9-13), ¢ (13-17), o (17-24), o (24—46)

— <> : The crown of forest, [ ]: The micro—quadrat area(5m X 5m)
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Distribution of Abies koreaana
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Fig. 21. Seedling number of Abies koreana and coverage of Sasa

quelpaertensis at Bangaoreum.

— Number of Seedling [ ] : absent [_] : less than 10, [] : 10—-20, B : 20—40, I :
40—-60, Il : 60—-120,

— Coverage of Sasa quelpaertensis [ ] : less than 10, [ ] : 10-30, [] : 30-50, [] :
50-70, B4 : 70—90, I : 90—-100

— DBH size(em) . (1-5), o (6—=9) ¢ (9-13), ¢ (13-17), o (17-24), o (24—46)

— <> : The crown of forest, [ ]: The micro—quadrat area(5m X 5m)
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Table 10. Percentage of species importance value on Mt. Halla according to altitude

Layer Upper Lower

Scientific name/Korean name

Altitude (m) 1,550 1,650 1,750 1,850 1,550 1,650 1,750 1,850
Abies koreana T’} 46.3 35.0 57.4 25.4 5.1 16.8 9.7 10.1
Taxus cuspidata = 10.4 18.9 21.9 28.7 55.5 53.7 90.3 49.5
Prunus maximowiczii AF7)| @ 2| -5 9.9 9.8 12.8 20.5 4.6 4.2 - 6.4
Sorbus commixta V}7}5 10.3 12.0 - 3.2 3.8 - - -
Symplocos chinensis for. pilosa =& Y5 4.6 2.1 - - 11.3 - - -
Magnolia sieboldii &v+Z}5 1.5 2.5 - - - - - -
Sorbus alnifolia 2w 1.8 2.1 - - - - - -
Quercus mongolica 2 Z 5 11 - - - - - - -
Pourthiaea villosa -2 Y5 3.2 - - - 2.5 - - -
Malus sieboldii ©}Z1vj -5 3% - - - - - - -
Aralia elata 7Y 1.5 - - - - - - -
Weigela florida ¥ - - 3.9 3.2 - 9.5 - 16.1
Lonicera sachalinensis 23] &U% - - 4.0 2.6 - - - 3.7
Betula ermanii A+2~# - - 8.0 - 4.0 - - - -
Berberis amurensis var. quelpaertensis 73 v &5 U5 - 2.9 - 12.3 2.9 9.8 - 14.2
Rhododendron yedoense for. poukhanense ‘b4 % - 2.3 - - 2.9 6.1 - -
llex crenata var. microphylla &% 4% - - - - 2.4 - - -
Rhododendron mucronulatum var. ciliatum 2712 - - - - 3.4 - - -
Euonymus alatus 35 - 4.5 - - 5.6 - - -
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altitude.
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Appendix 1. Vegetation status at Jindallebat region

Appendices

S,ma,ll Species name No. of individual Maxim}im DBH area (cr) ég;réii Vegetation composition
quadrate . DBH (cm) -
Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV

Abies koreana 54 1 17.00 2,983.20 1.77 5.20 12.15 90.00 97.54 93.77

A1l The other species 6 0 7.00 o)) - 3.58 - 10.00 2.46 6.23
Subtotal 60 1 17.00 3,058.36 1.77 4.39 12.15 100.00 100.00 100.00

Abies koreana 100 4 22.00 6,333.91 96.16 5.45 13.15 90.91 95.14 93.02

A2  The other species 10 0 8.00 328.52 - 6.30 - 9.09 4.86 6.98
Subtotal 110 4 22.00 6,662.44 96.16 5.88 13.15 100.00 100.00 100.00

Abies koreana 77 9 28.00 7,957.94 360.32 5.88 13.54 62.10 87.48 74.79

A3  The other species 47 0 15.00 1,190.26 - 4.26 12.13 37.90 12.52 25.21
Subtotal 124 9 28.00 9,148.19 360.32 5.07 12.84 100.00 100.00 100.00

Abies koreana 42 11 31.00 7,060.49 1,239.12 5.87 15.51 47.19 80.34 63.76

A4 The other species 47 0 18.00 2,031.58 - 5.33 13.29 52.81 19.66 36.24
Subtotal 89 11 31.00 9,092.07 1,239.12 5.60 14.40 100.00 100.00 100.00

Abies koreana il 14 26.00 8,459.36 1,184.57 5.86 15.17 71.83 93.32 82.58

A5  The other species 20 0 15.00 690.22 - 4.81 13.50 28.17 6.68 17.42
Subtotal 71 14 26.00 9,149.58 1,184.57 5.34 14.34 100.00 100.00 100.00

Abies koreana 93 24 38.00 9,848.55 2,126.60 5.58 15.17 77.50 90.70 84.10

Bl  The other species 27 0 14.50 1,228.40 - 4.19 12.57 22.50 9.30 15.90
Subtotal 120 24 38.00 11,076.95 2,126.60 4.89 13.87 100.00 100.00 100.00

Abies koreana 92 25 30.00 9,978.53 1,299.35 5.92 14.43 73.60 89.82 81.71

B2  The other species £ 0 13.00 1,278.37 - 4.42 10.89 26.40 10.18 18.29
Subtotal s 5 30.00 11,256.90 1,299.35 5.17 12.66 100.00 100.00 100.00

Abies koreana 86 10 30.00 7,842.34 683.34 5.48 13.98 75.44 87.64 81.54

B3  The other species 28 0 17.00 1,202.03 - 4.48 12.67 24.56 12.36 18.46
Subtotal 114 10 30.00 9,044.37 683.34 4.98 13.33 100.00 100.00 100.00
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Appendix 1. Continued

S,rga,ll Species name No. of individual Maxim}im DBH area (crf) ég;réii Vegetation composition
quadrate - DBH (cm) -
Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV

Abies koreana 70 11 25.00 9,994.03 895.88 7.13 14.39 68.63 88.69 78.66

B4  The other species 3% 0 17.00 1,388.67 - 5.13 12.58 31.37 11.31 21.34
Subtotal 102 11 25.00 11,382.70 895.88 6.13 13.49 100.00 100.00 100.00

Abies koreana 62 38 31.00 12,843.58 4,932.83 6.69 16.10 53.45 86.55 70.00

B5 The other species 54 0 21.00 2,761.86 - 5.18 12.85 46.55 13.45 30.00
Subtotal 116 38 31.00 15,605.44 4,932.83 5.94 14.48 100.00 100.00 100.00

Abies koreana 70 15 32.00 6,400.55 420.12 5.36 15.04 73.68 93.92 83.80

Cl  The other species 25 0 10.00 441.81 - 3.94 10.00 26.32 6.08 16.20
Subtotal 95 15 32.00 6,842.36 420.12 4.65 12.52 100.00 100.00 100.00

Abies koreana 40 15 32.00 9,716.53 1,694.82 6.50 16.92 44.44 82.83 63.64

C2 The other species 50 0 17.00 2,365.40 - 4.74 12.00 55.56 17.17 36.36
Subtotal 90 15 32.00 12,081.94 1,694.82 5.62 14.46 100.00 100.00 100.00

Abies koreana 33 7 21.00 5,808.52 701.79 6.45 14.97 52.38 85.98 69.18

C3  The other species 30 1 15.00 1,023.25 38.47 4.74 12.25 47.62 14.02 30.82
Subtotal 63 3 21.00 6,831.77 740.26 5.60 13.61 100.00 100.00 100.00

Abies koreana 03 L7 22.00 7,570.94 2,077.90 6.55 14.59 71.62 91.07 81.34

C4  The other species 21 0 16.00 946.71 - 5.59 12.00 28.38 8.93 18.66
Subtotal 74 17 22.00 8,5617.65 2,077.90 6.07 13.30 100.00 100.00 100.00

Abies koreana 51 16 29.00 10,866.56 1,554.89 7.55 16.95 45.54 76.21 60.88

C5 The other species 61 1 21.00 3,812.95 63.59 5.34 14.09 54.46 23.79 39.12
Subtotal 112 g 29.00 14,679.51 1,618.47 6.45 15.52 100.00 100.00 100.00

Abies koreana 34 2 17.50 2,086.82 51.03 5.55 13.05 85.00 93.87 89.43

D1  The other species 6 0 9.00 139.68 - 4.80 - 15.00 6.13 10.57
Subtotal 40 2 17.50 2,226.50 51.03 5.18 13.05 100.00 100.00 100.00

Abies koreana 50 23 33.30 8,363.23 1,984.68 5.69 16.23 63.29 94.22 78.76

D2 The other species 29 1 10.00 631.71 3.14 4.43 10.00 36.71 5.78 21.24
Subtotal 79 24 33.30 8,994.95 1,987.82 5.06 13.12 100.00 100.00 100.00
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Appendix 1. Continued

S,n&a,ll Species M No. of individual Maxim}im DBH area (cif) égle;?cii Vegetation composition
quadrate _ DBH (cm) 1
Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 36 9 25.00 4,404.68 1,250.11 6.53 15.28 75.00 91.61 83.31
D3  The other species 12 0 14.50 Be /% 1 - 4.67 11.67 25.00 8.39 16.69
Subtotal 48 9 25.00 4,922.39 1,250.11 5.60 13.48 100.00 100.00 100.00
Abies koreana 61 3 22.00 5,468.31 376.41 5.80 12.85 80.26 92.14 86.20
D4  The other species 15 0 11.00 498.48 - 5.86 11.00 19.74 7.86 13.80
Subtotal 76 3 22.00 5,966.79 376.41 5.83 11.93 100.00 100.00 100.00
Abies koreana 55 14 35.00 8,795.53 2,750.44 5.85 16.04 64.71 87.90 76.30
D5  The other species 30 0 15.00 1,589.43 - 5.61 12.38 35.29 12.10 23.70
Subtotal 85 14 35.00 10,384.96 2,750.44 5.73 14.21 100.00 100.00 100.00
Abies koreana 18 0 13.00 876.06 - 4.63 11.42 90.00 96.46 93.23
E1  The other species 2 0 5.00 32.19 - 4.50 - 10.00 3.54 6.77
Subtotal 20 0 13.00 908.25 - 4.57 11.42 100.00 100.00 100.00
Abies koreana 45 20 21.30 4,233.98 1,675.06 6.69 13.63 83.33 93.76 88.55
E2 The other species 9 0 10.50 393.48 - 5.86 10.25 16.67 6.24 11.45
Subtotal 54 20 21.30 4,627.47 1,675.06 6.28 11.94 100.00 100.00 100.00
Abies koreana o i 20.00 3,602.45 775.65 4.94 14.66 92.50 98.98 95.74
E3  The other species 3 0 7.00 45.14 - 3.67 - 7.50 1.02 4.26
Subtotal 40 iy 20.00 3,647.59 775.65 4.31 14.66 100.00 100.00 100.00
Abies koreana 51 19 24.00 4,452.57 764.79 5.87 14.22 92.73 99.55 96.14
E4  The other species 4 0 3.30 23.46 - 2.58 - 7.27 0.45 3.86
Subtotal 55 19 24.00 4,476.03 764.79 4.23 14.22 100.00 100.00 100.00
Abies koreana 23 6 22.00 3,182.92 537.14 5.63 14.51 43.40 72.88 58.14
E5 The other species 30 0 19.80 1,384.50 - 5.48 14.28 56.60 27.12 41.86
Subtotal 83 6 22.00 4,567.41 537.14 5.56 14.40 100.00 100.00 100.00
Abies koreana 1,384 325 38.00 169,131.58 29,434.75 5.95 14.56 68.68 88.37 78.53
Total The other species 631 3 21.00 26,020.95 105.19 4.78 12.13 31.32 11.63 21.47
Total 2,015 328 38.00 195,152.53 29,539.94 5.36 13.46 100.00 100.00 100.00
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Appendix 2. Vegetation status at Yeongsil region

Sn&all Species Bk No. of individual l\élag)ﬁ?ur)n DBH area (cr) SgeHr(acii Vegetation composition
Rg2crate Live tree Dead tree . Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 51 18 29.00 6,359.19 2,612.68 5.37 15.60 49.04 79.51 64.28
Al  The other species 53 1 22.50 2,283.24 28.26 5.23 14.65 50.96 20.49 35.72
Subtotal 104 19 29.00 8,642.43 2,640.94 5.30 15.13 100.00 100.00 100.00
Abies koreana 30 2 20.00 3,047.53 35.52 6.01 14.33 42.25 58.26 50.26
A2  The other species 41 0 17.80 2,208.90 - 5.96 14.13 57.75 41.74 49.74
Subtotal 71 2 20.00 5,256.42 35.52 5.99 14.23 100.00 100.00 100.00
Abies koreana 34 26 24.00 5,317.56 2,959.20 6.68 15.54 43.59 83.84 63.72
A3  The other species 44 1 13.50 1,588.22 7.07 5.81 12.10 56.41 16.16 36.28
Subtotal 78 27 24.00 6,905.78 2,966.26 6.25 13.82 100.00 100.00 100.00
Abies koreana 28 12 34.00 6,528.45 3,063.07 5.31 18.30 43.75 84.68 64.22
A4 The other species 36 0 23.00 1,734.85 - 5.25 13.92 56.25 15.32 35.78
Subtotal 64 12 34.00 8,263.30 3,063.07 5.28 16.11 100.00 100.00 100.00
Abies koreana 35 10 30.50 4,233.77 1,494.84 6.91 14.17 49.30 74.37 61.83
A5  The other species 36 0 17.00 1,974.67 - 5.86 11.95 50.70 25.63 38.17
Subtotal | 10 30.50 6,208.44 1,494.84 6.39 13.06 100.00 100.00 100.00
Abies koreana 14 0 13.00 578.40 - 4.10 11.38 51.85 70.04 60.94
Bl  The other species 13 0 11.00 247.45 - 3.63 11.00 48.15 29.96 39.06
Subtotal Zih 0 13.00 825.84 - 3.87 11.19 100.00 100.00 100.00
Abies koreana 25 9 21.50 2,581.85 427.79 5.51 14.02 33.78 61.83 47.81
B2  The other species 49 1 12.50 1,819.71 38.47 5.53 11.29 66.22 38.17 52.19
Subtotal 74 10 % | o]d) 4,401.56 466.25 5.52 12.66 100.00 100.00 100.00
Abies koreana 68 24 23.30 6,741.98 1,710.08 6.47 14.79 59.13 74.84 66.98
B3  The other species 47 0 21.00 2,841.95 - 5.72 13.44 40.87 25.16 33.02
Subtotal L5 24 23.30 9,583.93 1,710.08 6.10 14.12 100.00 100.00 100.00
Abies koreana 62 9 20.00 6,422.30 719.85 6.81 13.03 60.78 84.99 72.89
B4  The other species 40 0 15.00 1,261.30 - 5.30 12.50 39.22 15.01 27.11
Subtotal 102 9 20.00 7,683.60 719.85 6.06 12.77 100.00 100.00 100.00
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Appendix 2. Continued

Sn&all Species name No. of individual l\élag)ﬂn(mr)n DBH area (cr) SgeHr(afS Vegetation composition
Rg2orate Live tree Dead tree . Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 65 12 23.00 6,744.75 888.62 6.45 13.73 51.18 75.55 63.36
B5  The other species 62 0 13.00 2,470.79 - 5.50 11.23 48.82 24.45 36.64
Subtotal 127 12 23.00 9,215.54 888.62 5.98 12.48 100.00 100.00 100.00
Abies koreana 80 B 25.00 3,931.65 80.77 5.28 13.54 48.19 74.44 61.31
Cl1  The other species 86 0 8.50 1,377.95 - 4.14 - 51.81 25.56 38.69
Subtotal 166 B 25.00 5,309.60 80.77 4.71 13.54 100.00 100.00 100.00
Abies koreana 55 18 24.00 3,524.01 1,657.53 5.60 15.16 47.83 70.49 59.16
C2  The other species 60 0 14.00 2,169.58 - 5.50 11.17 52.17 29.51 40.84
Subtotal 115 18 24.00 5,693.58 1,657.53 5.55 13.17 100.00 100.00 100.00
Abies koreana 29 9 20.50 3,064.70 945.93 6.02 14.75 40.85 73.74 57.29
C3  The other species 42 0 17.00 1,428.42 - 4.35 13.40 59.15 26.26 42.71
Subtotal Al 9 20.50 4,493.12 945.93 5.19 14.08 100.00 100.00 100.00
Abies koreana 9 0 21.00 926.50 - 6.75 13.50 21.43 64.07 42.75
C4  The other species » 0 9.00 519.47 - 3.98 - 78.57 35.93 57.25
Subtotal 42 0 21.00 1,445.97 - 5.37 13.50 100.00 100.00 100.00
Abies koreana 28 6 26.00 3,204.72 647.63 6.52 14.64 49.12 83.98 66.55
C5 The other species 29 0 13.00 734.76 - 4.27 11.00 50.88 16.02 33.45
Subtotal I 6 26.00 3,939.48 647.63 5.40 12.82 100.00 100.00 100.00
Abies koreana 61 11 21.80 4,077.09 494.26 5.30 13.46 50.41 73.81 62.11
D1  The other species 60 0 12.00 1,621.94 - 4.87 11.28 49.59 26.19 37.89
Subtotal 121 1l 21.80 5,699.02 494.26 5.09 12.37 100.00 100.00 100.00
Abies koreana 10 0 9.20 184.81 - 4.25 - 40.00 44.19 42.10
D2  The other species 15 0 6.50 233.38 - 4.25 - 60.00 55.81 57.90
Subtotal 25 0 9.20 418.19 - 4.25 - 100.00 100.00 100.00
Abies koreana 3 0 14.00 183.66 - 3.70 14.00 12.50 38.77 25.64
D3  The other species 21 0 6.80 290.03 - 3.93 - 87.50 61.23 74.36
Subtotal 24 0 14.00 473.68 - 3.82 14.00 100.00 100.00 100.00
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Appendix 2. Continued

Sn&all Species Bk No. of individual l\élag)ﬁ?ur)n DBH area (cr) SgeHr(acii Vegetation composition
Rg2crate Live tree Dead tree . Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 2 0 12 117.95 - 2.50 12.00 8.00 23.06 15.53
D4  The other species 23 0 10 393.48 - 3.93 10.00 92.00 76.94 84.47
Subtotal 25 0 12 511.43 - 3.22 11.00 100.00 100.00 100.00
Abies koreana 1 0 14.8 171.95 - - 14.80 6.67 55.80 31.23
D5  The other species 14 0 6 136.20 - 3.29 - 93.33 44.20 68.77
Subtotal 15 0 14.8 308.14 - 3.29 14.80 100.00 100.00 100.00
Abies koreana 55 13 27 7,778.16 701.37 5.84 15.93 43.65 70.56 57.10
E1  The other species 71 4 33 2,386.65 1,152.01 4.99 16.18 56.35 29.44 42.90
Subtotal 126 17 33 10,164.82 1,853.38 5.42 16.06 100.00 100.00 100.00
Abies koreana Sl 8 23.3 5,512.72 1,530.82 6.90 15.77 44.35 76.16 60.25
E2  The other species 64 B 19.5 2,145.64 59.13 4.36 12.91 55.65 23.84 39.75
Subtotal 115 11 23.3 7,658.36 1,589.95 5.63 14.34 100.00 100.00 100.00
Abies koreana 2 0 20.3 365.32 - 7.30 20.30 25.00 81.01 53.01
E3  The other species 6 0 6.6 85.63 - 3.90 - 75.00 18.99 46.99
Subtotal 8 0 20.3 450.95 - 5.60 20.30 100.00 100.00 100.00
Abies koreana 0 0 0 - - - - 0.00 0.00 0.00
E4  The other species 10 0 5.5 91.26 - 3.25 - 100.00 100.00 100.00
Subtotal 10 0 25 91.26 - 3.25 - 100.00 100.00 100.00
Abies koreana 1 0 9 63.59 - 9.00 - 3.57 21.01 12.29
E5  The other species 27 0 6 239.03 - 3.36 - 96.43 78.99 87.71
Subtotal 28 0 9 302.62 - 6.18 - 100.00 100.00 100.00
Abies koreana 799 190 34 81,662.59 19,969.93 5.38 14.67 44.86 75.17 60.02
Total The other species 982 10 33 32,284.47 1,284.93 4.65 12.48 55.14 24.83 39.98
Total 1,781 200 34 113,947.06 21,254.86 5.01 13.89 100.00 100.00 100.00
—_ 81 —_

Collection @ jeju



Appendix 3. Vegetation status at Bangaoreum region

S . Average . .
Small Species name No. of individual Maximum DBH area(cf) DBH (en) Vegetation composition
quadrate 1 DBH (cm) ;

Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 41 8 33.00 6,763.95 2,289.85 7.63 16.69 40.16 72.59 56.38
Al  The other species 3 0 20.00 3,418.10 - 5.15 12.44 59.84 27.41 43.62
Subtotal 114 8 33.00 10,182.05 2,289.85 5.67 15.33 100.00 100.00 100.00
Abies koreana 61 8 35.00 9,691.13 2,990.72 5.49 16.94 51.88 83.66 67.77
A2  The other species 64 0 20.00 2,458.03 - 4.90 12.78 48.12 16.34 32.23
Subtotal 125 8 35.00 12,049.16 2,990.72 5.07 16.27 100.00 100.00 100.00
Abies koreana 46 3 30.00 4,313.14 985.96 6.57 16.47 45.37 69.94 57.66
A3  The other species 59 0 19.00 2,277.48 - 4.73 12.78 54.63 30.06 42.34
Subtotal 105 3 30.00 6,590.62 985.96 5.20 15.66 100.00 100.00 100.00
Abies koreana 8 2 26.00 1,605.91 245.71 7.25 16.25 40.00 76.66 58.33
A4  The other species 15 0 15.00 563.83 - 5.04 13.00 60.00 23.34 41.67
Subtotal ) 2 26.00 2,169.74 245.71 5.33 15.60 100.00 100.00 100.00
Abies koreana 0 0 0.00 - - - - 0.00 0.00 0.00
A5  The other species 5 0 4.20 31.82 - 2.66 - 100.00 100.00 100.00
Subtotal 5 0 4.20 31.82 - 2.66 - 100.00 100.00 100.00
Abies koreana 26 ) 24.00 4,466.06 370.52 6.36 17.25 26.85 65.56 46.20
Bl  The other species 78 1 17.00 2,364.62 176.63 4.88 13.36 73.15 34.44 53.80
Subtotal 104 4 24.00 6,830.68 547.15 5.07 16.16 100.00 100.00 100.00
Abies koreana 57 10 45.00 7,279.69 3,244.60 6.50 17.66 44.37 81.27 62.82
B2  The other species 84 0 14.00 2,425.85 - 4.70 12.13 55.63 18.73 37.18
Subtotal 141 10 45.00 9,705.54 3,244.60 5.27 16.55 100.00 100.00 100.00
Abies koreana 35 3 30.00 5,103.09 2,944.54 5.79 17.00 49.43 84.81 67.12
B3  The other species 44 0 12.00 1,441.11 - 4.89 10.38 50.57 15.19 32.88
Subtotal 79 3 30.00 6,544.20 2,944.54 5.12 15.65 100.00 100.00 100.00
Abies koreana 36 9 32.00 8,106.50 3,203.58 8.00 17.57 54.22 86.35 70.28
B4  The other species 37 1 19.00 1,654.98 132.67 5.44 13.00 45.78 13.65 29.72
Subtotal 73 10 32.00 9,761.48 3,336.25 5.73 16.91 100.00 100.00 100.00
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Appendix 3. Continued

S . Average . .
qusan&raélte Species name .No. of individual 1%%);}1111&1[451 . DBH area (cr) DBH (cm) Vegetation composition
Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV

Abies koreana 0 0 0.00 - - - - 0.00 0.00 0.00

B5  The other species 4 0 1.80 4.75 - 1.18 - 100.00 100.00 100.00
Subtotal 4 0 1.80 4.75 - 1.18 - 100.00 100.00 100.00

Abies koreana 30 12 29.00 6,252.91 2,323.48 4.69 17.73 37.84 75.76 56.80

Cl1  The other species 69 2 18.00 2,743.65 - 5.14 12.65 63.96 24.24 44.10
Subtotal 99 12 29.00 8,996.56 2,323.48 5.07 16.40 100.00 100.00 100.00

Abies koreana 50 9 33.00 8,699.76 1,,155.43 6.68 15.96 40.69 74.20 57.44

C2  The other species 85 1 23.50 3,144.12 283.39 5.22 13.55 59.31 25.80 42.56
Subtotal 135 10 33.00 11,843.88 1,438.82 5.50 15.49 100.00 100.00 100.00

Abies koreana 32 5 29.00 4,991.62 709.24 6.13 16.17 33.04 65.40 49.22

C3  The other species 75 0 18.00 3,016.17 - 5.36 13.00 66.96 34.60 50.78
Subtotal 107 5 29.00 8,007.79 709.24 5.50 15.21 100.00 100.00 100.00

Abies koreana 28 9 27.00 5,508.35 1,236.38 6.00 15.81 48.05 79.61 63.83

C4  The other species 40 0 14.00 1,727.98 - 5.45 11.75 51.95 20.39 36.17
Subtotal 68 9 27.00 7,236.33 1,236.38 5.54 14.97 100.00 100.00 100.00

Abies koreana 0 0 0.00 - - - - 0.00 0.00 0.00

C5  The other species 1 0 2.90 6.60 - 2.90 - 100.00 100.00 100.00
Subtotal 1 0 2.90 6.60 - 2.90 - 100.00 100.00 100.00

Abies koreana 29 23 29.00 5,5669.76 3,791.94 6.73 15.94 36.62 72.45 54.54

D1  The other species 90 0 15.00 3,559.63 - 5.41 12.75 63.38 27.55 45.46
Subtotal 119 23 ORI 9,129.39 3,791.94 5.57 15.27 100.00 100.00 100.00

Abies koreana 22 8 46.00 6,968.96 2,929.62 8.00 19.21 26.55 75.69 51.12

D2  The other species 83 0 16.00 3,178.79 - 5.09 13.14 73.45 24.31 48.88
Subtotal 105 8 46.00 10,147.75 2,929.62 5.13 17.54 100.00 100.00 100.00

Abies koreana 49 3 26.00 5,5683.79 445.88 6.27 14.27 46.43 74.21 60.32

D3  The other species 60 0 12.50 2,095.68 - 5.91 11.13 53.57 25.79 39.68
Subtotal 109 3 26.00 7,679.47 445.88 6.01 13.91 100.00 100.00 100.00
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Appendix 3. Continued

S . Average . .
Small Species name No. of individual Maximum DBH area(cf) DBH (en) Vegetation composition
quadrate I DBH (cm) ]

Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 1 0 8.00 33.16 - 6.50 - 6.25 7.94 7.09
D4 The other species 15 0 8.00 384.70 - 5.37 - 93.75 92.06 92.91
Subtotal 16 0 8.00 417.86 - 5.44 - 100.00 100.00 100.00
Abies koreana 3 0 23.00 821.31 - - 18.17 25.00 70.05 47.53
D5  The other species 9 0 17.80 351.13 - 3.73 17.80 75.00 29.95 52.47
Subtotal 12 0 23.00 1,172.44 - 3.73 18.08 100.00 100.00 100.00
Abies koreana 1 0 16.00 44.16 - 7.50 - 3.13 5.34 4.23
E1  The other species 81 0 10.50 783.39 - 3.86 12.17 96.88 94.66 95.77
Subtotal 32 0 16.00 827.55 - 3.99 12.17 100.00 100.00 100.00
Abies koreana 7 3 21.70 1,173.06 431.10 6.40 16.26 16.95 61.43 39.19
E2  The other species 49 0 13.30 1,007.26 - 3.92 11.93 83.05 38.57 60.81
Subtotal 56 3 21.70 2,180.32 431.10 4.08 14.96 100.00 100.00 100.00
Abies koreana 0 0 0.00 - - - - 0.00 0.00 0.00
E3  The other species 6 0 7.00 65.18 - 3.05 - 100.00 100.00 100.00
Subtotal 6 0 7.00 65.18 - 3.05 - 100.00 100.00 100.00
Abies koreana 0 0 0.00 - - - - 0.00 0.00 0.00
E4  The other species 3 0 3.60 29.55 - 2.03 - 100.00 100.00 100.00
Subtotal 8 0 3.60 29.55 - 2.03 - 100.00 100.00 100.00
Abies koreana 6 0 18.00 647.60 - 6.20 15.23 30.00 95.27 62.64
E5  The other species 14 0 3.10 32.13 - 1.52 - 70.00 4.73 37.36
Subtotal 20 0 18.00 679.73 — 2.35 15.23 100.00 100.00 100.00
Abies koreana 568 123 46.00 96,493.93 29,298.55 6.34 16.72 38.56 76.17 57.36
Total The other species 1,098 3 23.50 38,766.49 592.68 4.92 12.59 61.44 23.83 42.64
Total 1,666 126 46.00 135,260.42 29,891.23 5.17 15.81 100.00 100.00 100.00
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Appendix 4. Vegetation status at Mansedongsan region

Average

quSarg?:llte Species name .No. of individual I\S%)I(—llralfn?j . DBH area (cr) DBH (cm) Vegetation composition

Live tree Dead tree Live tree Dead tree <10 =10 RD RC RIV
Abies koreana 42 6 42.00 9,166.68 1,691.87 5.37 19.60 73.68 94.07 83.88
1 The other species 15 0 12.00 684.33 - 4.21 11.50 26.32 5.93 16.12
Subtotal 57 6 42.00 9,851.01 1,691.87 4.79 15.55 100.00 100.00 100.00
Abies koreana 81 9 31.00 9,432.58 1,420.07 5.43 17.54 90.00 95.36 92.68
2 The other species 9 0 21.00 528.50 - 5.19 21.00 10.00 4.64 7.32
Subtotal 90 9 31.00 9,961.08 1,420.07 5.31 19.27 100.00 100.00 100.00
Abies koreana 20 8 24.00 7,300.50 1,820.42 4.00 19.81 76.92 94.39 85.66
3 The other species 6 0 13.50 541.80 - 4.90 14.00 23.08 5.61 14.34
Subtotal 26 8 24.00 7,842.30 1,820.42 4.45 16.91 100.00 100.00 100.00
Abies koreana 62 13 27.00 10,757.64 1,806.48 6.60 16.06 88.57 93.84 91.20
4 The other species 8 0 20.50 825.04 - 6.33 13.00 11.43 6.16 8.80
Subtotal 70 13 27.00 11,582.68 1,806.48 6.47 14.53 100.00 100.00 100.00
Abies koreana 58 9 29.00 8,5663.37 943.77 6.85 15.27 92.06 96.38 94.22
5 The other species 5 0 12.00 357.18 - 6.00 11.00 7.94 3.62 5.78
Subtotal 63 9 29.00 8,920.54 943.77 6.43 13.13 100.00 100.00 100.00
6 Abies koreana 47 2 22.00 3,127.67 235.70 5.59 14.32 92.16 98.16 95.16
The other species 4 0 22.50 63.00 - 4.13 14.65 7.84 1.84 4.84
Subtotal 51 4 22.50 3,190.66 235.70 4.86 14.49 100.00 100.00 100.00
Abies koreana 310 47 42.00 48,348.44 7,918.31 5.64 17.10 86.83 94.94 90.89
Total The other species 47 0 22.50 2,999.85 - 5.13 14.19 13.17 5.06 9.11
Total 357 47 42.00 51,348.27 7,918.31 5.39 15.65 100.00 100.00 100.00
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Appendix 5. Importance value of species on upper layer of vegetation

Type I —1 on Mt. Halla

Scientific name/Korean name RC RF RD v
Abies koreana 7’3 7171 1575 71.26 158.72
Prunus maximowiczii 7|8 -5 10.62 15.07  9.33 35.02
Taxus cuspidata T 5.35 14.38 7.72 27.45
Sorbus commixta P}F7FE 3.40 10.27  4.19 17.86
Quercus mongolica A 25 4.01 8.22 2.37 14.60
Sorbus alnifolia 28U 1.34 8.22 0.91 10.46
Symplocos chinensis for. pilosa =AY 1.10  7.53 1.71 10.35
Malus sieboldii o} L8] L} 0.71 548 0.66 6.84
Acer pseudosieboldianum 3%HE 0.88 4.79 0.71 6.38
Pourthiaea villosa & 52U 0.32 4.11 0.45  4.88
Fuonymus alatus S} 0.32 205 035 273
Pinus densiflora 2=~ 0.04 0.68 0.10 0.82
Acer pictum subsp. mono ILE AV 0.06 0.68 0.05 0.79
Cornus kousa *FE 0.05 0.68 0.05 0.79
Betula ermanii A2~V 0.04  0.68 0.05  0.77
Euonymus hamiltonianus 7125 0.04 0.68 0.05 0.77
Elaeagnus umbellata B85 0.03 0.68 0.05 0.77

Total 100.0 100.0 100.0 300.0
RC : relative coverage, RF : relative frequency, RD : relative density, IV @ importance

value
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Appendix 6. Importance value of species on upper layer of vegetation

Type I —1 on Mt. Halla

Scientific name/Korean name RC RF RD v
Taxus cuspidata T3 43.04 15.65 32.21 90.90
Abies koreana -’34 14.71 15.65 31.40 61.75
Rhododendron mucronulatum var. ciliatum 23122 11.11  4.76  9.07 24.95
Rhododendron yedoense for. poukhanense AFd%: 7.04 6.80 8.15 22.00
llex crenata var. microphylla %3235 2.38 8.84 3.57 14.80
Prunus maximowiczii At7)H 2 - 2.83 816 1.73 12.73
Empetrum nigrum var. japonicum A Z1] 2.10 5.44 3.77 11.32
Symplocos chinensis for. pilosa =& Y5 3.22 4.08 194 9.24
Berberis amurensis var. quelpaertensis vl E-g1H- 1.99 476 1.22 797
Euonymus alatus 35 2.25 476 0.92 7.93
Sorbus commixta P}7FE 1.78 4.76 0.71 7.25
Pourthiaea villosa &2 U 1.58 4.08 1.02 6.68
Magnolia sieboldii 825 274 136 0.82 492
Elaeagnus umbellata ®. &5 094 272 1.02 4.68
Weigela florida -3\ 0.43 1.36 0.61 2.40
Quercus mongolica 2 Z 5 0.37 1.36 0.41 2.14
Malus sieboldii ©} 18] L} 0.45 1.36 0.31 2.12
Juniperus chinensis var. sargentii v %45 0.31 0.68 0.41 1.40
Viburnum furcatum & - 0.12 0.68 0.31 1.11
Rosa multiflora "2 ¢ 0.22 0.68 0.10 1.00
Pinus densiflora 2~ 0.16 0.68 0.10 0.94
Ligustrum obtusifolium F%5U5 0.14 0.68 0.10 0.92
Zanthoxylum schinifolium AFZ 5 0.09 0.68 0.10 0.87

Total 100.0 100.0 100.0 300.0
RC : relative coverage, RF : relative frequency, RD : relative density, IV @ importance

value
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Appendix 7. Importance value of species on upper layer of vegetation
Type I —2 on Mt. Halla

Scientific name/Korean name RC RF RD I\Y
Abies koreana 7’3 42.85 15.19 47.18 105.22
Prunus maximowiczii 7|82 -5 21.53 15.19 21.96 58.67
Quercus mongolica A - 18.63 15.19 10.37 44.19
Taxus cuspidata T3 11.04 15.19 14.53 40.76
Betula ermanii Ak~ - 2.85 886 1.14 12.85
Pourthiaea villosa &2 U 146 7.59 1.88 10.94
Weigela florida 28 % vHr 0.34 6.33 106 7.73
Magnolia sieboldii 3retZ -5 0.32 3.80 0.33 4.45
Symplocos chinensis for. pilosa = A Y5 0.23 253 041 3.17

Rhododendron mucronulatum var. ciliatum 8722 0.19 2,53 0.33 3.05
Euonymus hamiltonianus 3815 0.23 2,53 0.24 3.00
Sorbus commixta P}7FE 0.10 253 0.24 2.88
Rhododendron yedoense for. poukhanense Ard%: 0.14 1.27 0.16 1.57

Acer pseudosieboldianum 3<% 0.10 1.27 0.16 1.53

Total 100.0 100.0 100.0 300.0

RC : relative coverage, RF : relative frequency, RD : relative density, IV : importance
value
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Appendix 8. Importance value of species on upper layer of vegetation

Type I —2 on Mt. Halla

Scientific name/Korean name RC RF RD 1Y
Taxus cuspidata T3 4525 12.00 36.48 93.73
Weigela florida -8 % 11.98 11.00 15.80 38.78
Abies koreana T3 7.50 12.00 17.07 36.57
Rhododendron yedoense for. poukhanense AF2&%  11.37 9.00 10.07 30.44
Rhododendron mucronulatum var. ciliatum 9322 7.92 8.00 9.23 25.15
Magnolia sieboldii gretZvtH- 8.05 9.00 3.82 20.87
Prunus maximowiczii *t7) 92 - 1.29 6.00 1.38 8.67
Juniperus chinensis var. sargentii &= & 1.82 5.00 1.70 8.51
Berberis amurensis var. quelpaertensis ’dmjatE1}5- 0.46 6.00 0.85 7.31
Pourthiaea villosa &2 U4 0.50 6.00 0.64 7.14
Empetrum nigrum var. japonicum A Z1] 2l 4.00 0.42 5.53
Viburnum furcatum &9 0.75 3.00 0.64 4.39
Quercus mongolica 2 Z 5 0.62 3.00 0.64 4.25
Symplocos chinensis for. pilosa =& Y5 0.57 2.00 0.53 3.10
Sorbus commixta P}7FE 0.17 2.00 0.21 2.38
Lonicera sachalinensis 33| &5 0.52 1.00 0.42 1.95
Euonymus hamiltonianus 7825 0.12 1.00 0.11 1.23

Total 100.0 100.0 100.0 300.0
RC : relative coverage, RF : relative frequency, RD : relative density, IV @ importance

value
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Appendix 9. Importance value of species on upper layer of vegetation

Type II on Mt. Halla

Scientific name/Korean name RC RF RD 1Y
Abies koreana 7’3 38.11 11.68 35.97 85.76
Taxus cuspidata T3 18.80 11.68 20.22 50.70
Sorbus commixta P}7}E 17.25 10.95 17.40 45.60
Prunus maximowiczii 7| %2 - 16.18 11.68 15.32 43.18
Sorbus alnifolia Z9|U5- 2.62 876 233 13.71
Symplocos chinensis for. pilosa =& Y5 0.08 8.03 2.02 10.13
Cornus kousa AP+ 1.68 6.57 153 9.78
Acer pseudosieboldianum J%HE 1.18 657 1.29 9.03
Pourthiaea villosa - =2 V- 0.89 4.38 135 6.62
Euonymus alatus 33U+ 0.64 4.38 0.61 5.63
Viburnu mfurcatum - 0.13 3.65 043 4.21
Betula ermanii A2~ 1.10 2.19 055 3.84
Quercus mongolica 2 25 0.68 2.19 0.37 3.24
Euonymus hamiltonianus 7825 0.09 1.46 0.12 1.67
Rhododendron yedoense for. poukhanense Ar4%: 0.24 0.73 0.06 1.03
Malus sieboldii ©}_18] L} 0.11 0.73 0.06 0.91
Elaeagnus umbellata B85 0.08 0.73 0.06 0.87
Lindera erythrocarpa V|5 0.06 0.73 0.06 0.85
Viburnum opulus ™35 0.04 073 0.06 0.83
Pinus densiflora 2~ 0.02 0.73 0.06 0.81
Ligustrum obtusifolium V5 0.02 073 0.06 0.81
Kalopanax septemlobus =5 0.01 0.73 0.06 0.80

Total 100.0 100.0 100.0 300.0
RC : relative coverage, RF ! relative frequency, RD : relative density, IV @ importance

value
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Appendix 10. Importance value of species on upper layer of vegetation

Type II on Mt. Halla

Scientific name/Korean name RC RF RD 1Y
Taxus cuspidata T+ 57.33 10.13 53.02120.48
Rhododendron yedoense for. poukhanense Ar4d%: 3.73 7.59 6.13 17.46
Weigela florida -2V 2vH 3.00 9.49 455 17.04
Berberis amurensis var. quelpaertensis 3 v|'iEUH- 359 759 4.75 15.93
Prunus maximowiczii A7) R A -5 541 6.96 3.46 15.84
Sorbus commixta V}7FE 539 6.33 3.86 15.58
Abies koreana 7’34 3.92 6.33  4.75 14.99
Magnolia sieboldii gretZvH- 5.84 5.06 3.07 13.96
Symplocos chinensis for. pilosa & A5 3.39 6.33 3.46 13.18
Euonymus alatus 33U+ 2.50 7.59 3.07 13.16
Pourthiaea villosa =2V 1.78 5.06 297 9.81
Rhododendron mucronulatum var. ciliatum E312-2] 1.10 3.80 2.47 7.37
Ligustrum obtusifolium FE 5 059 3.80 0.99 5.38
Viburnum furcatum - 0.25 3.16 059 4.01
Euonymus hamiltonianus 78205 0.76 1.90 0.59 3.26
Cornus kousa AF&EU-+- 0.37 1.90 0.40 2.66
llex crenata var. microphylla <335 0.33 1.27 0.49 2.09
Acer pseudosieboldianum 3% 0.14 1.27 0.30 1.70
Sorbus alnifolia ZwWu5 0.20 1.27 0.20 1.67
Pinus densiflora 2~ 0.01 0.63 0.40 1.04
Empetrum nigrum var. japonicum A Z.1] 0.13 0.63 0.20 0.96
Viburnum opulus ™35 0.10 0.63 0.10 0.83
Malus sieboldii o} 18] L} 0.07 0.63 0.10 0.80
Vaccinium japonicum | AFub5- 0.06 0.63 0.10 0.80

Total 100.0 100.0 100.0 300.0
RC : relative coverage, RF ! relative frequency, RD : relative density, IV @ importance

value
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Appendix 11. Distribution of DBH of trees investigated in each vegetation type on Mt. Halla

Type Species DBH(em) <5  >5-<10 =10-<15>15-<20>20-<25>25-<30>30-<35>35-<40 =>4 Total
Apjes  Alive 202 398 425 212 90 24 13 1 1 1,366
Dead 52 101 65 28 12 7 3 2 0 270
koreana i i 254 499 490 240 102 31 16 3 1 1,636
-1 Alive 223 254 77 14 2 0 0 0 0 570
The other
. Dead 1 1 1 0 0 0 0 0 0 3
SPECIES S ubtotal 224 255 78 14 2 0 0 0 0 573
Total 478 754 568 254 104 31 16 3 1 2,209
Apie 4 Alive 101 208 146 89 25 8 1 0 0 578
Dead 29 46 26 21 5 2 2 0 0 131
korg il Sipiotal 130 254 172 110 30 10 3 0 0 709
-2 Alive 275 289 69 11 3 0 0 0 0 647
The other
, Dead 4 3 0 1 0 0 1 0 0 9
SPECIES  gubtotal 279 292 69 12 3 0 1 0 0 656
Total 409 546 241 122 33 10 4 0 0 1,365
Apjes  Alive 47 134 182 126 69 20 7 1 1 587
Dead 10 39 44 25 18 11 4 1 1 153
foreana g ;e 57 173 226 151 87 31 11 2 2 740
il Alive 408 498 114 22 3 0 0 0 0 1,045
The other
) Dead 1 0 0 2 0 0 0 0 0 3
SPECIeS g btotal 409 498 114 24 3 0 0 0 0 1,048
Total 466 671 340 175 90 31 11 2 2 1,788
Total 1,353 1,971 1,149 551 227 72 31 5 3 5,362
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Appendix 12. Importance value of species of Mt. Halla at an altitude of
1,550m

Layer Scientific name/Korean name RC RF RD v
Abies koreana -’34 63.96 12.00 63.04 139.01
Taxus cuspidata 3 7.53 12.00 11.68 31.22
Sorbus commixta P}7} 9.66 12.00 9.24 30.90
Prunus maximowiczii A7) R A U5 9.29 12.00 8.42 29.71
Quercus mongolica A2+ 5.37 12.00 3.80 21.17
Symplocos chinensis for. pilosa =AU 0.68 12.00 1.09 13.76

S RREE Malus sieboldii o} 1Y 1.65 8.00 0.82 10.47
Pourthiaea villosa 52 U-H- 0.65 8.00 0.82 947
Sorbus alnifolia 25 0.86 4.00 0.54 5.41
Magnolia sieboldii 8}Zu5 0.18 4.00 0.27 4.45
Aralia elata 757 0.16 4.00 0.27 4.44

Total 100.0 100.0 100.0 300.0
Taxus cuspidata s+ 70.94 17.65 77.78 166.37
Symplocos chinensis for. pilosa =8 Y5 8.55 17.65 7.78 33.97
Euonymus alatus 35 2.94 11.76 2.22 16.92
Abies koreana -’31+ 1.27 11.76 2.22 15.25
Prunus maximowiczii A7) R A -5 5.76 5.88 2.22 13.87
Sorbus commixta V}7}E 3.31 5.88 2.22 11.42

Lower

Rhododendron mucronulatum var. ciliatum B2 3.19 5.88 1.11 10.19
Berberis amurensis var. quelpaertensis A2 1.68 5.88 1.11  8.67

Rhododendron yedoense for. poukhanense AF4%: 1.68 588 1.11 8.67

Pourthiaea villosa &x8 U5 0.38 5.88 1.11 7.37
llex crenata var. microphylla <335 0.31 5.88 1.11 7.30
Total 100.0 100.0 100.0 300.0

RC : relative coverage, RF : relative frequency, RD : relative density, IV : importance
value
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Appendix 13. Importance value of species of Mt. Halla at an altitude of

1,650m
Layer Scientific name/Korean name RC RF RD I\
Abies koreana T/ 46.16 15.00 43.80104.96
Taxus cuspidata T3 16.93 15.00 24.79 56.72
Sorbus commixta V}7} 10.22 15.00 10.74 35.96
Prunus maximowiczii A7) B A - 10.36 10.00 9.09 29.45
Betula ermanii A2~ - 9.84 10.00 4.13 23.98
Euonymus alatus 335 1.78 10.00 1.65 13.43
e Berberis amurensis var. quelpaertensis &5 1.08 5.00 2.48 8.56
Magnolia sieboldii 82U 1.68 5.00 0.83 7.51
Rhododendron yedoense for. poukhanense 7+d%  1.05 5.00 0.83 6.88
Sorbus alnifolia Zw 5 0.56 5.00 0.83 6.39
Symplocos chinensis for. pilosa =9 Y5 0.34 5.00 0.83 6.16
Total 100.0 100.0 100.0 300.0
Taxus cuspidata T 73.03 30.00 58.14161.17
Abies koreana 773 3.97 30.00 16.28 50.25
Berberis amurensis var. quelpaertensis 425U 12.30 10.00 6.98 29.28
Lower Weigela florida ¥ % - 6.78 10.00 11.63 28.41
Rhododendron yedoense for. poukhanense Ar4%: 3.62 10.00 4.65 18.27
Sorbus commixta V}7HE 0.30 10.00 2.33 12.62
Total 100.0 100.0 100.0 300.0

RC : relative coverage, RF : relative frequency, RD : relative density, IV : importance

value
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Appendix 14. Importance value of species of Mt. Halla at an altitude of

g/ T
Layer Scientific name/Korean name RC RF RD v
Abies koreana -3 74.38 30.00 67.90 172.29
Taxus cuspidata T3 12.18 30.00 23.46 65.64
Prunus maximowiczii At7) 8 A - 12.31 20.00 6.17 38.48
tpper Lonicera sachalinensis 3] &5 0.66 10.00 1.23 11.89
Weigela florida 28 $- 0.47 10.00 1.23 11.70
Total 100.0 100.0 100.0 300.0
Taxus cuspidata 3 97.34 75.00 98.48 270.82
Lower Abies koreana T/ 2.66 25.00 1.52 29.18
Total 100.0 100.0 100.0 300.0

RC ! relative coverage, RF : relative frequency, RD

value
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Appendix 15. Importance value of species of Mt.

Halla at an altitude of

1,850m
Layer Scientific name/Korean name RC RF RD v
Taxus cuspidata 3 35.2118.7532.22 86.19
Abies koreana T3 27.5918.7530.00 76.34
Prunus maximowiczii AH7) %2 - 21.5018.7521.11 61.36
Berberis amurensis var. quelpaertensis 4W#EUY-  8.2318.7510.00 36.98
Upper Betula ermanii A2~ U 3.41 6.25 2.22 11.88
Weigela florida %28 ZvH 1.21 6.25 2.22 9.68
Sorbus commixta V715 2.29 6.25 1.11 9.65
Lonicera sachalinensis 33 &} 0.57 6.25 1.11 7.93
Total 100.0100.0 100.0 300.0
Taxus cuspidata 3 58.68 23.08 66.67 148.42
Abies koreana T3 6.98 15.38 7.84 30.21
Prunus maximowiczii A7) 8 A -5 9.60 7.69 1.96 19.26
Lower Berberis amurensis var. quelpaertensis AAmiHEUT  9.78 23.08 9.80 42.67
Weigela florida ¥V ZvH 13.6023.0811.76 48.44
Lonicera sachalinensis 33| &5 1.35 7.69 1.96 11.00
Total 100.0100.0 100.0 300.0
RC : relative coverage, RF : relative frequency, RD : relative density, IV : importance

value
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