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Assessment of Site Environmental Factors on the Structure of Forest Vegetation in Naejang-san
National Park Using Canonical Correlation Analysis. Kim, Tae-Geun, Young-Hwan Cho* and Jang-
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Abstract  This study examines locational environment factors that may affect the vegetation structure in the
forests of Nagjang National Park. To that end, we selected LAI (Leaf Area Index), diameter at breast height,
and tree height as structural variables as well as altitude above sea level, gradient, slope direction, soil moisture,
topographic location, and amount of solar radiation as locational environment factors, using the method of
canonical correlation analysisin order to find out correlation between them. As to the simple correlation between
the locational environment factors and structural variables, the correlation coefficient was relatively low (0.6).
The values of LAI, measured along the ridge with higher altitudes, decreased as the soil moisture and solar
radiation increased. However, LAl increased as the gradient increased and the slope direction faced the north
(farther from the east). In respect of the diameter at breast height, the diameter decreased as the altitude and
gradient increased. But the diameter increased as the moisture and solar radiation increased. The tree height
decreased as the moisture increased and the site was closer to the ridge. These various correlations show a
variety of locational environment factors in the national park, implying that the structural variables are affected
by complex locationa environment factors. This study conducted a canonical correlation analysis on locationa
environment factors which may affect the vegetation structure, and the result showed that LAl increased and
tree height & diameter at breast height decreased as the solar radiation & moisture decreased and altitude in-
creased. Although more factors that may affect vegetation structure(e.g. climate) should be taken into account,
this study is significant in that the vegetation structure, which can adapt to more unfavorable conditionsin terms
of solar radiation, moisture, and higher atitudes, could be inferred in a statistical way. The results of this study,
especially the locational environment factors based on DEM, can be used for assessing diversity of vegetation
structure in a forest and for monitoring the structure in a national park on aregular basis so as to establish more
effective maintenance plans of a park.
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Fig. 2. Distribution of 24 ground plots for the field LAI measure-
ments within the boundary of Nagjang-san National Park.
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Fig. 3. Moving window operation for calculating slope and aspect
from digital elevation model data.
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Fig. 4. Site property of NagJang-san National Park generated using GIS spatial analysis.
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Table 1. Correlation between site factors and forest structure

variables.
R t-value  p-vaue
Elevation -0.0559 -0.274 0.786
Slope 0.154 0.764  0.452
LA Aspect 0.233 1171 0.253
Topographic position —0.110 -0.542 0.592
Topographic wetness —0.236 —1.190 0.245
Solar radiation -0.382 —2.024 0.049*
Elevation -0493 2777 0.0104*
Slope —-0541 —-3.151 0.0043**
DBH Aspect _ N 0.054 0.265 0.7933
Topographic position —0.098 —0.483 0.6335
Topographic wetness ~ 0.450 24691 0.0211*
Solar radiation 0.599 3.6617 0.001**
Elevation -0323 —-1.6772 0.1065
Slope -0119 -0.5893 0.5612
Height Aspect 0.010 0.0514 0.9590
Topographic position —0.459 —-2536 0.0181*
Topographic wetness ~ 0.455 24691 0.0195*
Solar radiation 0.277 1.4148 0.1700
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Table 2. Results of canonical correlation analysis showing the relationships between dependent (site factor) and independent (forest

structure) variables.

Canonica weights

Canonical loadings

Canonical cross-loadings

Forest structure

LAI 0.010
DBH -0.843
Height —-0.328
Site factor
Elevation 0.445
Slope 0.014
Aspect —-0.289
Topographic Position 0.070
Topographic Wetness —-0.266
Solar Radiation —-0.720
Redundancy |ndex 0.317
Canonical correlation coefficient 0.843(0.005)

0.285
—0.950
—0.596

0.619
0.590
—0.055
0.276
—0.630
-0.712

0.240
—0.801
—0.502

0.522
0.497
—0.047
0.233
—0.531
—0.600
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