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ABSTRACT

For the sustainable conservation of forests within and around the somma of Nari basin in Ulleung
Island, the stand structure and dynamics with the aspect, altitude and stand types were estimated by
using analyses of importance value, plant species diversity, Serensen’s similarity index and distributions of
diameter classes. Results of the importance value analysis with vegetation stories on each stand
showed that Fagus engleriana and Acer okamotoanum were dominant in most stands regardless of the
aspect and altitude of the forest around the somma of Nari basin and the plant species composition
among stands was not significantly different. The forest within Nari basin was composed of pine,
beech, alder and deciduous-mixed stand. Moreover, the species composition was greatly different
among the four stands. The diversity of plant species within stand was in general higher within
Nari basin than around the somma, and among stands within Nari basin, the plant species diversity
of pine and deciduous-mixed stand showed higher values than that of beech and alder stands. The
similarity index among stands with aspect and altitude showed that the index among stands of
eastern, western and northern slope in forest around the somma and forest within the basin ranged
from 0.68 to 0.69, and the similarity among four stands with altitude was very high having index
range from 0.85 to 0.95. The patterns of diameter class distribution of the major dominant species
from four altitude classes followed an almost normal bell-shaped distribution. The results were
interpreted as an indication that these forests will in general maintain a stable stand structure.
Therefore, despite diverse topographic features around Nari basin, the stand structure and plant
species composition among stands were not diversified as expected. For the conservation of
diversity of forest plant species and of forest ecosystems, a promising and intensive program should
be considered.
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Fig. 1. Map of the study sites around Nari basin of Ulleung
Island.
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EAMAZL 7 AFAR HE ARE SRR RIS
o, WAl @9Eagy) weeurgl, Ak
siEd, Usihrgom st & 657148 At
3tttk b Al tigk R 2)s aES
S5 128 10mx10m FEE 20mx20mE T
Slo] ZAF SH oM, A W) S8k BE A
WEZ, oluES, WS, 2R AFoR T
to] 71281t 28l 1874 2em ool JRA|
& AT g 4381 718319, FaH
2cm ©J3kE WA 5 ZALSIACH
Zh AR E¥3ks 222 IEE VIEeR

to dr Lo

i

(o]

l

l

ol

ZA3}al, GPSE A9I% #3EE 71=313tt

A Aol digh 7AFe] #2 Curtis and
Mclntosh(1951)9] F8X]2] HHAE HEEZ FA
shem, 1)ar 7} 4kde) il wiERARIA X
A FE F aEET ofulEZdA F8X4 10%
olds ARdhs F 10 FFES e r ARF
e B¥es Jgza JepliQlth S99 2E 1
Ao A BE =g Foslr] 8k
Shannon (1949)2]-8- o]-8-5}a] ThF=x]4~(1), HF
GA=AT2), dAESH3) FHE@)E =3,

Serensen®] THFANE AFE(5) AHE8te] Bl

skt

Shannon(1949)9] FTUYE=XFE HWA HE
Shannon-Wiener®] T AF2A nis EEZol|A]
5 i9 T84 o], N & FEAM EE T T8
Jolc}.

H'=(NlogN-Xnilogni)/N (1)

ni= 24 o 7l NS AL FLE i
2 Bx@ar 7Pgs ni=N/s7} =i, Hdle] o
IATke] A= Floltt. e 22 2ol o8t
& Shannon-Wiener®] Thd=|4=2] Hulojed A4,

A 2 S0l A% F 5 gk,

FFTHSF=AFMaximum H', H'max.):=Log S (2)

A= (Evenness; J'): J= HY/H'max. 3)
%% (Dominace): 1-J' ()]

SAKE Aol @ Tl Fseh M B
2 k= wEre] T(S2), bl FEoE Q= F9
FE YeEPY(€), FAHE A S=(Similarity index)7}F
Hd7Fsael 1.08 Verd A9l 75797 1A
T Bt sdsit= A 9rlsiH, 0.0s R
Beolle $E8H R F¥ske 50 fitke A 9
v},



26 Korean Journal of Agricultural and Forest Meteorology, Vol. 12, No. 1

FAEE A|95(CCs) = 2C/S1+S2 Q)

7} ApRe] W), 1% 3l iR W 9EES
oz JE o 9 E F

ofelr] flste] A ZAloA B AFE EUE F
SA(LV)E =35 23+ o2 ZtH(Table 1, 2,
3, 4).

YA 71 952 AHdol|x] nEZel gigh F8.
A2 7zt A A HE Bl 2243 A3KTable 1),
UErh = Y284 O] vERhollx] 77.7%41
7P T TOAE JEROM, oFe] BARH M
5, AR, SARlA 22t 55.2%, 49.3%, 41.3%
o2 FA YERdTh AMARHOAE ARERe) T4

oA 37.6%2}F 20.2%, FAFHES] AHEROIME 11.9%
B 40% T AR UsRE) 7R
A Jehstth $Ang e FAPE SARoA
56.2%= 7P F=A JeRger, YA 73 Akle]
e wEZAA 3124 F8AE vepo] vsihg
o} A 45k S Rtk B U
B2 ) Z95d0lN 283%E 7P A4 VERkoH,
1 9] g A9 AbellA Edstar AT TAG
o FSTURE, AU, AYurE o A1 4
oA Sdste] U=EA 9 2 aE5Fe] =8
T4 FEoE et

Q8-S FAoE YA o5 FAMAT A
el i Hglo] wEZAME Cho er al(1993)°]
A7 Ao} Zo] vrnhRrt kA o
&e] AHdMe 24U o] wEal 54
5 7HA] wEA FkEle Ao, g N et
Me $HsRs 3] A7) wiiol] Han et al (1998)

Hir

=2

Table 1. Importance value of major species at tree layers with aspects around and within Nari basin

Aspect West East North Nari-Basin **
" - -

Species Slope Ridge Side Base Ridge Side Base Ridge Side Base Dch;(ri:sc;us FAol feesrt E(e;:z; FIZ)IE:Z "
Fagus engleriana 202 37.6 1.6 - 119 1.6 493 552 413 33 - 777 -
Acer okamotoanum 262 144 298 562 235 383 162 109 264 8.4 6.2 6.9 10.0
Sorbus amurensis 18.9 7.0 16.2 4.7 6.6 3.8 14.0 - 3.7 28.3 - - 7.4
Cornus controversa 7.0 8.1 2.8 200 9.1 9.7 - 141 - 18.1 49 74 -
Prunus takesimensis 19.2 6.0 8.2 - 6.8 7.0 3.0 9.1 5.5 13.8 - 8.0 122
Celtis jessoensis - 48 6.3 46 195 11.1 - 43 7.0 214 4.4 - 7.2
Alnus maximowiczii - - - - 1.8 13 - - - - 64.6 - -
Phellodendron insulare 1.0 5.4 14 145 5.9 6.8 - - 3.6 - 6.2 - -
Tilia insularis - 1.5 38 - 22 176 1.8 - 41 3.4 44 - 140
Acer takesimense 53 56 33 - 37 - 92 - - - 4.7 - -
Hovenia dulcis - 54 132 - - 88 - - 42 - - - -
Ulmus laciniata 22 41 9.0 - 6.3 - 3.5 - 4.2 - - - -
Pinus densiflora - - - - - - - - - - - - 249
Pinus thunbergii - - - - - - - - - - - - 211
Morus bombycis - - 27 - - - - - - 33 - - 32
Kalopanax pictus - - - - 27 - - 63 - - - - -
Picrasma quassioides - - - - - 25 - - - - 4.6 - -
Styrax obassia - - 1.7 - - - 1.5 - - - - - -
Hydrangea petiolaris - - - - - - 1.5 - - - - - -
Prunus sargentii - - - - - 1.3 - - - - - - -
Number of total species 8 11 13 5 12 12 9 6 9 8 8 4 8

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

*indicate mountain ridge, mountain side and mountain base.
Alnus maximowiczii, Beech : Fagus engleriana, Pine: Pinus densiflora and P. thunbergii.

**Alder :
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Table 2. Importance value of major species at sub-tree layers with aspects around and within Nari basin

Aspect West East North Nari-Basin**

Species Slope* Ridge Side Base Ridge Side Base Ridge Side Base D?(;?:;us ?Ol ?eesrt ?gf:sl: Flzlrr;e;t
Acer okamotoanum 239 16.6 215 244 272 219 52 - 369 102 335 126 114
Fagus engleriana 176 269 34 - - 59 399 728 13.0 - - 514 -
Acer takesimense 13.1 160 16.6 44 14.1 158 292 - - 53 - 192 280
Sorbus amurensis 244 38 55 10.1 16.0 104 11.1 121 98 16.9 - - 115
Celtis jessoensis 63 174 4.0 136 9.2 10.8 - 87 - 20.7 - - 58
Styrax obassia 6.0 - 51 87 50 109 - - 98 11.8 - - 158
Sambucus sieboldiana var. pendula - - 20 - - 11 - - - - 576 - -
Ulmus laciniata - 37 11.0 179 79 - 88 - - 11.4 - - -
Taxus baccata var. latifolia 50 34 58 - 76 87 - - 82 - - 168 25
Tilia insularis - - 42 86 78 41 58 64 11.7 - - - 34
Cornus controversa 1.7 - - 122 - 32 - - - 114 - - 36
Morus bombycis - - 129 - - 1.6 - - - 7.0 - - 65
Prunus takesimensis - - 6.0 - - - - - 108 - - - -
Tsuga sieboldii - 67 19 - 25 - - - - - - - -
Vitis coignetiae - - - - - - - - - - 8.9 - -
Picrasma quassioides - - - - - 1.8 - - - - - - 44
Actinidia arguta - 33 - - 27 - - - - - - - -
Alnus maximowiczii - - - - - - - - - 53 - - -
Camellia japonica - - - - - - - - - - - - 43
Hovenia dulcis - 22 - - - 13 - - - - - - -
Pinus densiflora - - - - - - - - - - - - 29
Callicarpa japonica var. luxurians - - - - - 24 - - - - - - -
Pinus thunbergii 2.0 - - - - - - - - - - - -
Number of total species 9 10 13 8 10 14 6 4 7 9 3 4 12

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

*indicate mountain ridge, mountain side and mountain base.
**Alder : Alnus maximowiczii, Beech : Fagus engleriana, Pine: Pinus densiflora and P. thunbergii.
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Table 3. Importance value of major species at shrub layers with aspects around and within Nari basin

Aspect West East North Nari-Basin**
" - -
Species Slope Ridge Side Base Ridge Side Base Ridge Side Base D?:)‘::;us FAol feesrt ]Fsgfi}[ Filii "
Hydrangea petiolaris 85 22.8 186 42 235 241 286 73 43 10.2 3.1 3.1 el
Ligustrum foliosum 97 122 124 7.0 149 118 6.1 49 316 4.6 26.1 6.8 10.0
Acer okamotoanum 37 41 68 88 78 59 26 113 19 4.8 149 57 1.9
Schizophragma hydrangeoides - 35 66 - 101 54 43 174 43 53 50 49 6.1
Sorbus amurensis 27 32 49 84 19 35 103 64 43 11.0 1.6 - 65
Sasa borealis 33.4 - - 305 - - - - - - - - -
Styrax obassia - 39 34 - 30 70 35 45 59 4.8 22 78 124
Fagus engleriana 53 72 09 - - - 50 229 - 1.2 - 146 -
Acer takesimense 48 70 38 51 19 44 82 28 34 1.4 - 59 61
Tilia insularis 6.6 43 - - 43 41 32 72 118 1.4 - 45 50
Actinidia polygama 29 52 21 150 38 09 26 - 59 72 - - 13
Morus bombycis - - 19 64 93 - - - 137 1.4 25 - 48
Cornus controversa - - 08 18 35 44 82 45 - 7.1 3.5 - 57
Ulmus laciniata 13 23 43 41 19 19 48 44 - 8.6 1.6 - 23
Hedera rhombea - - 147 - 19 74 - - - - 1.8 112 -
Sambucus sieboldiana var pendula 6.0 - 08 46 30 21 29 1.7 - 4.6 10.2 - -
Celtis jessoensis - 1.7 20 18 - - - 22 26 10.2 5.6 - 76
Rubus takesimensis 12 - 05 - - 08 08 25 - 3.4 13.5 - 20
Prunus takesimensis - 1.2 18 - - 1.8 13 - - 7.8 - 29 56
Euonymus fortunei var. radicans 63 12 - - - 21 13 - - - - 75 13
A”;l’fti%’;’;yll’;jv’ped””"’”l"’“ var - 16029 - 30 L5 - - - 12 16 45 30
Callicarpa japonica var. luxurians - 07 14 - 22 14 - - 6.0 1.2 - 64 -
Ardisia japonica - - - - - 08 - - 41 - - 101 -
Taxus baccata var. latifolia 44 22 24 - - - - - - - - 19 26
Vitis coignetiae - 13 - - - - 29 - - - 35 - 41
Hovenia dulcis - 67 34 - - 13 - - - - - - -
Actinidia arguta - 12 1.1 - - 27 - - - 1.4 - - 27
Euonymus oxyphyllus - 35 - - 22 - - - - - - 22 -
Pueraria thunbergiana - - 08 - - - - - - - 1.9 - 31
Rhododendron brachycarpum 1.8 - - - - - 24 - - - - - -
Euonymus alatus for. ciliato-dentatus - - 1.0 - 22 - - - - - - - -
Clerodendron trichotomum - - - - - 17 - - - - 1.5 - -
Viburnum furcatum 1.3 06 - - - - 11 - - - - - -
Sasa borealis 91 19 - - - - - - - - - - -
Syringa velutina var. venosa - - - - - 29 - - - - - - -
Alangium platanifolium var. . 23 ) ) ) ) ) ) ) ) ) ) )
macrophylum '

Boehmeria spicata - - - 23 - - - - - - - - -
Clematis apiifolia - - 08 - - - - - - 1.2 - - -
Number of total species 17 24 25 13 18 23 19 14 13 21 17 16 21

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

*indicate mountain ridge, mountain side and mountain base.
**Alder : Alnus maximowiczii, Beech : Fagus engleriana, Pine: Pinus densiflora and P. thunbergii.
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Table 4. Comparison of importance value of major species at herb layers with aspects around and within Nari basin

Aspect West East North Nari-Basin
Species Slope* Ridge Side Base Ridge Side Base Ridge Side Base De;(l)?;l;us ?OI ;i:srt I?Sf:sll FF::;Z ¢
Majanthemum dilatatum 156 145 123 13 13 183 124 4.0 271 - 38 325 168
Allium victorialis var. platyphyllum 174 219 63 45 64 6.0 103 124 122 - - 88 -
Disporum sessile var. sessile 25 67 196 59 88 150 42 13 166 2.7 33 - 193
Dystaenia takeshimana 25 09 7.1 159 33 127 33 - - 2.7 196 35 11.8
Phryma leptostachya var. asiatica 49 311 33 42 26 57 42 45 6.1 7.6 15.1 1.6 44
Polystichum braunii 51 37 29 50 11.0 34 79 64 69 49 - 58 13
Asperula odorata 64 37 59 27 64 46 21 40 3.0 4.6 52 39 69
Rumohra standishii - 31 - 6.1 197 14 105 56 3.0 49 - - -
Viola takeshimana 47 24 38 40 38 27 42 88 - 4.0 4.7 - 29
Hepatica maxima 64 32 15 40 45 14 46 48 39 1.0 - 78 -
Smilax riparia var. ussuriensis 46 23 37 - 33 37 19 16 6.1 1.0 42 58 44
Polystichum polyblepharum 1.6 06 1.1 144 39 3.0 7.6 1.6 - 1.4 - - -
Lilium hansonii 96 24 41 19 - 07 1.7 40 3.0 - 14 35 15
Trillium tschonoskii - 24 66 42 26 26 33 1.6 - - 1.4 - -
Polystichum retrosopaleaceum - 1.8 14 - 38 1.0 - - - 112 1.4 1.6 -
Polystichum tripteron - 1.8 15 1.1 52 07 - 1.6 3.0 1.4 1.4 1.6 -
Desmodium fallax - 1.1 15 - - 1.3 06 - - 2.0 14 50 29
Persicaria filiforme - - - 11 - - - 32 - 6.7 33 - 15
Adenocaulon himalaicum - 05 1.1 - - - 07 16 - 3.6 8.1 - -
Rumohra miqueliana 1.6 18 0.6 - - 07 21 16 3.0 - - 39 -
Arisaema takesimense - 24 37 1.1 13 21 07 16 - - - - 1.5
Athyrium acutipinnulum 08 06 08 40 13 07 13 1.6 - - - - -
Cayratia japonica - - - 27 23 06 - - - 1.0 29 - 1.5
Aster glehni - - - - - - 07 - - 2.7 4.0 - 29
Saussurea grandifolia - 06 - 45 13 - - 32 - - - - -
Sanicula chinensis - - - 27 - - - 16 - 49 - - -
Fallopia sachalinensis - - 1.8 13 - 12 - - - 1.0 33 - -
Carex blepharicarpa var. stenocarpa - 4.7 - - - - - 1.6 - - - 1.9 -
Aruncus dioicus var. kamtschaticus 0.7 1.6 - - - 13 20 24 - - - - -
Pyrola japonica Klenze - 06 - - - - 07 16 30 - . 1.9 -
Polystit,?hum retroso-paleaceum vat ) ) ) ) ) ) - 72 ) ) ) ) )

coraiense

Boehmeria tricuspis - - - - - - - - - 4.0 1.2 - 15
Gymnadenia camtschatica 07 15 13 19 - 06 06 - - - - - -
Arisaema amurense vat. serratum - 05 - - 1.0 - 12 - - 23 - - 1.3
Equisetum arvense - - 08 - - 13 - - - 4.0 - - -
Others(omitted 48 spp.) 58 75 73 56 64 72 11.6 103 3.0 203 147 109 178
Number of total species 22 26 28 25 24 34 34 32 14 30 25 20 28

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

*indicate mountain ridge, mountain side and mountain base.
**Alder : Alnus maximowiczii, Beech : Fagus engleriana, Pine: Pinus densiflora and P. thunbergii.
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Table 5. The diversity index of plant species at the four vegetation layers for the major stands with aspects around Nari basin

Layer Tree Layer Sub-tree Layer Shrub Herb

Slope East West North Flat East West North Flat East West North Flat East West North Flat
H' 0.80 0.87 061 1.02 092 096 0.75 1.06 132 137 125 141 146 145 150 1.62
Hmax' 115 111 115 118 1.15 123 1.00 123 143 152 136 148 1.60 1.66 1.65 1.77
J' 0.70 078 054 086 0.81 0.78 075 086 092 090 092 095 091 087 091 0092
1-J' 030 022 046 0.14 0.19 022 025 0.14 008 0.10 0.08 0.05 009 0.13 0.09 0.08

Table 6. The diversity index of plant species at the four vegetation layers for the major stands within Nari basin

Layer

Tree Lyer

Sub-tree

Layer

Shurb

Herb

Deciduous ALMA FAEN PIDN Deciduous ALMA FAEN PIDN DeciduousALMAFAEN PIDN Deciduous ALMA FAEN PIDN

Stand Forest Forest ForestForest Forest Forest ForestForest Forest Forest ForestForest Forest Forest ForestForest
H' 0.83 027 0.16 084 098 032 0.53 0.90 1.28 1.18 1.18 1.31 1.46 135 127 1.40
Hmax' 1.00 090 0.60 0.90 1.04 048 0.60 1.08 132 123 120 1.34 1.52 140 132 145
J 0.83 029 027 093 0.94 0.68 0.88 0.84 097 096 098 0.97 0.96 096 096 0.97
1-J 0.17 0.71 0.73 0.07 0.06 032 0.13 0.16 0.03 0.04 0.02 0.03 0.04 0.04 0.04 0.03

*LMA : Alnus maximowiczii, FAEN : Fagus engleriana, PIDN : Pinus densiflora.
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Table 7. The community similarity among forests with different
aspects around Nari basin

Table 9. The community similarity among the four major
stands in the forest within Nari basin

Aspect East West North  Nari basin
East -
West 0.63 -
North 0.58 0.65 -
Nari basin 0.68 0.69 0.69 -

Table 8. The community similarity among the stands with
elevational gradients around Nari basin

Mountain Mountain Mountain ~ Nari

Slope ridge side base basin

Mountain ridge -

Mountain side 0.55 -

Mountain base 0.48 0.54 -

Nari basin 0.85 0.93 0.95 -
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Stand Deciduous Alder Beech  Pine
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Pine Forest 0.70 0.68 0.78 -
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Fig. 3. Class distribution of the Diameter at breast height (DBH) of the major tree species along an elevation gradient in the

forests around Nari basin (per 0.4ha).

2 QTR s} o]Fo] A Aog E‘r@rﬂa’ifl}.
2RERE Yol 24U, AV, &
T 50] T8 FAETOEA, T4 vls) 16~25cm
o] FAF Uxr}t ykor} 46eme)d 105em7HA]
VSR Eel 28 ue] tig 5 Blgo] &1, Sem
NA 45ecm7kA] AR 118 HAF UE XS B
of JETEI} RO E fAE A oF At
AERE 45emolde] s BEEEA] 2dar, o
AZ FZF =0l
oo R HeHh el 2] Hlgo] vt
o= Ao = A 25ecmolete] HAEFe He UER
s AL Ak ol Ak UEA
TR ARERe] ARl Ao FREe] Fdd o3k
1970L:1EH Z7HA AW G s SoE FA wt
S Wk o EA F - g AEES] Ui HAl
AL, 1 o) 23} Mol o3| JETErt sk
TAZA] TR0 LHERL] GRS who} Hol7 whE A
59 Ao g A Q).
yeiA] ] 2] ARREws Folr) vk 9
0 s0cmobde] tAES REA eror] AAHo R

ru[m

5emOd 45emu|Tke] 2 A REe o]Fa )
S A el 29 A5 e
sh] 4o SRR sk o, Sem ek

& SRR ALY, ST, BoR, 4

qT ol 7o YT RA AR D F59) 1
2 PEPIS E%h:} UeleAe) A AdE Q%

SHA|E AJejalare thEEo] 19708 2744 3Ho)
U AR 2 T4 weks ik o g 11 o)%o) 23}
FHolol] 2J3) Qo] A= o k= TAlRA F3He] 33
7} @] whe} vtk QREEo] VR gloH, ek
g $FE0] uE UER B¥sh= AoT a3}
T UmHh el AU SiEs SA0E MR,
U, TAT- Sol sk 7= ot X3
g Aog 34}

bS|
Al

0]

25w QRS FHOE UEAS} FH 4
o U ATbed BAS AF A 7k AnE
AgalaA YelEA W g slgel 5, A, ¥4



34 Korean Journal of Agricultural and Forest Meteorology, Vol. 12, No. 1

o] ZAME F AfolE HolA| it 1y v
AW AHeMe UERh R, F e u|,
AR, SHEEEe] Thdst o] EAE] L
A3L, i) wet F AT & Aols KAt 17
Aol Hame) SHE T 1A 7] £4
elsly] flet F td=E vlu 45 A
o] 7} Z9jellA BT YA Wl 2ho] 9579
Yol vl =& F kS Bon, YgEA] U
HoMre AUy Jag8gsde] veihre
el Bl Z; F9A AR =2 F
FEE BAvh B3 2he] e 9 oA QR
o thgk FAMdS 317 siA SOrensen®] A}
EAG(Co)E HlaL 248 A7 5, A BARH U
A W ARIZE FARE A 0.68~0.699] HI91EA]
Zol7F Ao gIRAAL, el AR, 2SN, HEkA
F FAE A9 0.85~0.959] HLAZA] A FU3H
AEFS Byon, Yzl W vl d& 1t A=
AFE 0.66~0.889] MIZE =& FAES HATh

2R 70 SaRe) AR 2RSSR HEA|d
gk Akl Holeo] s we} e 2 AT
o] THIE dS3l] ste] F8 7T AAEF #
IS AP A7) tiae] FelA Aole UAATH
A2 A Edl 77k 3 (Bell-shape)yS o5
I A%lem, ol A W JES HAIE QFgAHew
A9 Aoz A=)

wEba] Ad9le-S 3 Yl Aleh ofF Ak 9
T2 A3H SAdx £kl AE 720 T2
Aol oM EL FAES HYow, 7133l 9
S Qo] TeEsl) A&E Aoz ddEo], Ak
AE T 9 A gl digh Bz ] iy
o] B3t}

o o ki

e

<

o

INEIE

B A7 F9EY ANEAKI A (KNAT-2-5,
08-5)°] Aol 2Jal 2= A5t

REFERENCE

Barbour, M. G, J. H. Burk, and W. D. Pitts, 1987: Terrestrial
plant ecology (2nd ed.) The Benjamin/Cummings Publishing
Co. Menlo Park, 155-229.

Braun-Blanquet, J., 1964: Pfla-nzesoziologie Grundzuge
der Vegetation der Vegetation 3. Auf, Springer-Verlag,
Wien, New York, 865pp.

Buell, M. F., A. N. Langford, D. W. Davidson, and L. F.
Ohmann, 1966: The upland forest continuum in northern
New lJersey. Ecology 47, 416-432.

Cho, H. J., K. H. Bae, B. C. Lee, and S. C. Hong, 1993:
Ecological studies on the vegetational characteristics of
the virgin forests of Songin-bong in Ulreung Island,
Korea. Journal of Korean Forestry Society 82(2), 139-
151. (in Korean with English abstract)

Choi, S. H, K. J. Lee, and J. Y. Kim, 1998: Altitudinal
vegetation structure of Sunginbong in Ullungdo(Island).
Korean Society of Environment and Ecology 12(3), 290-
296. (in Korean with English abstract)

Cox, G. W., 1976: Laboratory manual of general ecology
(3rd ed.). Wm. C. Brown Company, lowa, 232pp.

Curtis and Mclntosh R. P, 1951: An upland forest continuum
in the prairie-forest border region of Wisconsin. 7he Journal
of Ecology 32, 476-496.

Ford, E. D., 1975: Competition and stand structure in some
even-aged plant monocultures. The Journal of Ecology
63, 311-333.

Frankham, R., 1996: Do island populations have less
genetic variation than mainland populations? Heredity
78, 311-327.

Han, B. H, D. W. Kim, and H. S. Cho, 1998: Vegetation
structure of the Songinbong virgin forest (Natural
monument) in Ullungdo, Korea. Korean Journal of
Environment and Ecology 12(2), 138-146. (Korean with
English abstract)

Ingram, J. C., and T. P. Dawson, 2005: Climate change
impact and vegetation response on the island of Madagascar.
Philosophical Transactions of The Royal Society 363,
55-59.

KMA(Korea Meteorological Administration), 1961~2008:
Previous Weather.

Lee, J. H., H. J. Cho, B. C. Lee, S. H. Oh, and K. H. Bae,
2007: Forest vegetation types and growth characteristics
of Seongin-bong in Ulleung Island, Korea. Korean Journal
of Agricultural and Forest Meteorology 9(1), 37-48. (in
Korean with English abstract)

Mawdsley, J. R., R. O'Malley, and D. S. Ojima, 2009: A
review of climate-change adaptation strategies for wildlife
management and biodiversity conservation. Conservation
Biology 23(5), 1080-1089.

Mokhler, C. L., P. L. Marks, and D. G. Sprugel, 1978: Stand
structure and allometry of tree during self-thinning of
pure stands. Journal of Ecology 66, 599-614.



Chung et al.: Stand Structure and Dynamics in Forests around Nari Basin of Ulleung Island, Korea 35

Oh, S. Y., 1978: Floral studies on the vascular plants of the
Dagelet Island. Research Review of Kyungpook National
University 25, 131-201.

Shannon, C. E., and W. Weaver, 1949: The mathematical
theory of communication. University of Illinois Press,
Urbana, 144pp.

Won, J. K., and M. W. Lee, 1984: The volcanism and petrology
of alkali vocanic rocks, Ulrung Island. Journal of

Geological Society of korea 20(4), 296-305.

Yang, I. S., 1956: The flora of the Ulrungto Island. Research
Review of Kyungpook National University 1, 245-275.
Yim, K. B., and K. Y. Ahn, 1973: Red pine (Pinus densiflora
S. et Z.) population of Dagelet island in Korea and its
importance of gene reservation. Journal of the Korean

Institute of Landscape Architecture 2, 9-17.



