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ABSTRACT

This study was conducted to reveal the role of meteorological elements on the habitat characteristics
and vegetative structure for S. commixta natural popuiations at Ulleung Island. Potential
Evapotranspiration(PET) by elevation of Ulleung Island was estimated using Thornthwaite’s
climatology estimating method. Also, Warm Index (WI), Coldness Index (CI) and vegetative
composition by elevation were determined. The following results were obtained: The S. commixta trees
were mainly distributed from an elevation of 300 m to 900 m. The WI and CI were about 66.8~95.0,
-21.5~-7.7, respectively. Water deficit by precipitation and Potential Evapotranspiration (PET) mainly
occurred from March to October at all elevations. But water deficits diminished with increased
elevation. The apparent species in S. commixta natural populations at Ulleung Island were: 10 tree
layer species, 17 subtree layer species, and 25 species in the shrub layer. In the tree layer, S. commixta
was dominant with the highest value of 46.85, then Fagus crenata 13.43, Acer mono and Tilia
amurensis 12.41 and 12.03, respectively. In the subtree layer, A. mono was dominant with the highest
value of 13.16, then F. crenata 12.68, Acer pseudo-sieboldianum and S. commixta 11.37 and 10.76,
respectively. Dominant species and IV values in the shrub layer were Sasa borealis (22.09) and
Rhododendron brachycarpum (10.51). The S. commixta natural forests were in a relatively stable
condition because of the even distribution of its various indexes: the species diversity index of
Shannon, the evenness index and dominance were 0.6199~1.1390, 0.6199~0.8825 and 0.1852~0.3801,

respectively.
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Fig. 1. Location map of the studied area for S. commixta
natural populations at Ulleung Island.
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Table 1. Summary of monthly climatic data at Ulleung
Island.

Station Avg. Temp. Avg. Prep. Avg. PET*
oy MM ooy T m) (mm)
Jan. 13 110.5 56.1
Feb. 1.6 84.2 56.7
Mar. 52 68.2 69.7
Apr. 10.8 75.6 98.5
May 154 86.1 133.4
Ulleung June 18.6 108.2 157.0
(115) July 22.3 125.6 187.5
Aug. 234 148.0 187.3
Sep. 19.7 150.7 147.2
Oct. 15.1 79.0 1155
Nov. 9.5 98.5 83.0
Dec. 44 101.4 64.2

Mean 12.3 1,236%*  1,356%**

*; Potential Evapotranspiration, ** ***; Sum of monthly
Avg. Prep. and PET
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Table 2. Changes of estimated and compensated mean temperature and potential evapotranspiration by various elevations at
Ulleung Island.

Avg. Temp. PET* Avg. Temp. PET Avg. Temp. PET Avg. Temp. PET
Month 300 m 300 m 500 m 500 m 700 m 700 m 900 m 900 m
O (mm) °C) (mm) )] (mm) 0 (mm)
Jan. 0.8 527 -0.2 46.1 -1.2 38.3 -2.2 29.0
Feb. 1.1 533 0.1 46.6 -0.9 39.3 -1.9 30.4
Mar. 4.7 66.1 37 589 2.7 51.6 1.7 44.0
Apr. 103 94.8 9.3 87.6 8.3 80.6 7.3 73.7
May 149 129.1 139 121.0 129 1133 11.9 106.0
June 18.1 152.3 17.1 1433 16.1 1349 15.1 127.0
July 21.8 181.9 20.8 171.5 19.8 161.9 18.8 152.9
Aug. 22.9 181.6 21.9 171.1 20.9 161.4 19.9 152.3
Sep. 19.2 142.6 18.2 134.0 17.2 125.9 16.2 1183
Oct. 14.6 111.6 13.6 104.2 12.6 97.1 11.6 90.3
Nov. 9.0 79.6 8.0 729 7.0 66.4 6.0 59.9
Dec. 39 60.7 29 539 1.9 47.0 0.9 39.8
Mean 11.8 1306** 10.8 1211 %* 9.8 1118%* 8.8 1024%*
*; Symbol of characters are the same as those of Table 1.
*#; Sum of monthly Avg. PET
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Fig. 2. Comparison of precipitation with estimated potential

evapotranspiration by various elevations at Ulleung Island.
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Table 4. Soil characteristics of studied districts for S. commixta natural populations at Ulleung Island.

OM. P,Os TotN NH, NO; Ca™ + + -
m pH % ppm %o ppm ppm  me/l100 g K Mg Na CEC
300m 5.9 6.9 33 0.33 46.39 1035 1.65 0.77 0.73 0.15 26.5
500 m 6.3 11.7 41 0.52 68.10 373 8.55 1.11 4.44 0.75 332
700 m 6.5 52 18 0.23 78.55 3.94 1.45 0.57 0.66 0.22 14.9
900 m 5.1 17.0 25 0.70 13545 2.56 0.48 0.40 0.43 0.30 36.7
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Table 5. Summary of importance values for S. commixta natural populations at Ulleung Island by layer.

Layer Species Name RC . RD RF v
v} & Sorbus commixta 58.25 58.39 2391 46.85
[ERe=y - gBa=s Fagus crenata 12.69 10.22 17.39 13.43
A=E- PR Acer mono 10.32 11.68 15.22 12.41
i [ =S Tilia amurensis 9.94 8.76 17.39 12.03

Tree AHELE Prunus sargentii 3.44 438 10.87 6.23
BluR Prunus serrulata var. spontanea 1.90 2.19 4.35 2.81
Ay Prunus takesimensis 1.29 1.46 435 237
9E Acer palmatum 1.43 1.46 2.17 1.69
Llaz N Rhododendron brachycarpum 0.40 0.73 2.17 1.10
Tz Aphananthe aspera 0.35 0.73 2.17 1.08
2R Acer mono 16.61 10.38 12.50 13.16
(SRR R Fagus crenata 16.11 9.43 12.50 12.68
Eaiaie s Acer pseudo-sieboldianum 10.48 13.21 1042 1137
u}7= Sorbus commixta 772 14.15 10.42 10.76
AL Prunus sargentii 13.99 7.55 8.33 9.96
ZF g Styrax obassia 6.41 5.66 10.42 7.50
YU Camellia japonica 373 13.21 2.08 6.34
i Rhododendron brachycarpum 534 9.43 4.17 6.31

Subtree  FL}F- Tilia amurensis 552 2.83 4.17 4.17
TFE Taxus cuspidata 1.92 2.83 6.25 3.67
L Alnus japonica 282 3.77 2.08 2.89
FE Cornus controversa 228 1.89 4.17 278
dEVF Acer palmatum 1.01 1.89 4.17 2.36
R Tilia insularis 2.57 0.94 2.08 1.86
FRHE Aphananthe aspera 1.55 0.94 2.08 1.52
HUE Prunus serrulata var. spontanea 1.14 0.94 2.08 1.39
A5 Prunus takesimensis 0.79 0.94 2.08 1.27
Z3 Sasa borealis 29.92 28.10 8.24 22.09
el Rhododendron brachycarpum 13.70 10.77 7.06 10.51
I2IVE Acer mono 9.78 9.13 10.59 9.83
[ERrey-1 B4 Fagus crenata 10.61 5.85 7.06 7.84
o}7HE Sorbus commixta 8.80 5.39 7.06 7.08
TE Taxus cuspidata 3.00 2.81 8.24 4.68
RSB Callicarpa japonica 2.56 4.68 5.88 437
Z Tl LR Styrax obassia 2.49 4.45 5.88 4.27
FHEUE Ligustrum obtusifolium 2.03 4.22 5.88 4.04
TR Eu) Euscaphis japonica 1.77 2.81 5.88 3.49
AU Tilia amurensis 3.24 2.58 3.53 3.12
FEELE Acer pseudo-sieboldianum 1.92 351 353 2.99
Shrub  GFF Acer palmatum 3.93 1.87 235 272
SALE R Euonymus fortunei vat. radicans 0.22 2.81 2.35 1.79
o Hydrangea macrophylla for. otaksa 0.46 2.11 2.35 1.64
e Callicarpa mollis 0.86 1.64 235 1.62
AR Morus bombycis 1.17 1.17 235 1.56
AT Ardisia japonica 0.24 2.58 1.18 133
A Prunus sargentii 1.10 047 1.18 0.92
FZ2UR Cornus controversa 1.10 0.47 1.18 0.92
TR g A Philadelphus schrenckii 040" 0.47 1.18 0.68
FZUE Aphananthe aspera 0.40 0.47 1.18 0.68
AN EE Smilax sieboldii 0.07 0.70 1.18 0.65
EIESRRanS Alangium platanifolium var. macrophylum 0.18 0.47 1.18 0.61
AT Abelia insularis 0.04 0.47 1.18 0.56
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Table 6. Species diversity indices of the S. commixta
natural populations by layer.

Species Maximum

Layer SI;ZC :’efs diversity  H Evirj’,’)‘esé Dominance
H) (H max)

Tree 10 06199 10000 06199 03801

Subtree 17  1.0859 12304 08825 0.1175

Shub 25 11300 13970 08148  0.1852
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