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Abstract: This study examined how topography and soil moisture influence plant species diversity
in Sorokdo Island’s vegetation communities. Fifty-two plots were surveyed, and RDA, regression,
and GAM analyses were conducted to identify key determinants. Species composition was clearly
structured along topographic and moisture gradients. Slope negatively affected diversity, while soil
moisture showed a positive effect. Although GAM detected some nonlinear responses, its predictive
power was similar to the linear model.
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Opverall, vegetation diversity was mainly explained by linear topographic-moisture gradients.

Thus, Sorokdo Island’s ecosystem demonstrates a predictable environmental gradient despite its

microtopographic complexity.

Keywords: Redundancy Analysis(RDA), Generalized Additive Model(GAM), Soil Moisture, Microtopography
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Figure 1. Spatial characteristics of the study area in Sorokdo Island. (a) Location of sampling sites across the island based on
aerial imagery. (b) Digital elevation model(DEM) depicting topographic variation from lowlands to ridge areas.



Table 1. Environmental variables and their abbreviations used in ordination and regression analyses. The table lists environmental
parameters considered in the study, including topographic, soil, and microhabitat variables. Abbreviations were applied

consistently across statistical models(LM, GAM, and RDA,) for clarity and comparability.

Category Full name Abbreviation
Elevation Elev
Slope Slope
Upper hillside Upper
Central hillside Central
Topography —
Lower hillside Lower
Ridge Ridge
Valley Valley
Flatland Flat
Micro-landform_flat ML Flat
. Micro-landform_sink ML _Sink
Micro-landforms - — —
Micro-landform_bumpy ML Bumpy
Micro-landform_projected ML _Projected
Soil drainage SOILDRA
Soil depth DS
. Very low soil depth VLDS
Soil factors :
Soil slope SS
Deciduous litter layer Dec
Rock exposure RockExp
Slightly dry Moist SD
L Moderately moist Moist M
Soil moisture class - - :
Slightly humid Moist SH
Over-humidified Moist OH
Soil texture (coarse) SC
. Brown dry forest soil SCBf
Soil texture / type ; ;
Brown slightly dry forest soil SCBsd
Red-brown slightly dry forest soil SCR
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Table 2. R packages used in the analysis and their functions

Package Function
vegan Performs Redundancy Analysis(RDA) and calculates diversity indices
mgev Fits Generalized Additive Models (GAM)
car Diagnoses multicollinearity(Variance Inflation Factor, VIF)
caret Performs model training and resampling(cross-validation)
glmnet Fits Elastic Net regularized regression models
dplyr/tidyr/tibble Handles data manipulation, transformation, and tidy data structures
gglpot2/ggrepel Produces graphical visualizations and improves label readability
Broom Extracts regression coefficients and summatry statistics
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Figure 2. RDA biplot showing species and environmental variables in Sorokdo Island forest plots. RDA1 and RDA2 explain
63.37% and 18.43% of the variation, respectively (Adjusted R*=0.105). Key environmental factors indclude soil
moisture variability (Moist_SD), deciduous litter layer(Dec), lower slope position (Lower), and micro-landform sink

(ML_Sink).
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Figure 3. Standardized regression coefficients (+95% Cl) for environmental predictors influencing Shannon diversity in
Sorokdo Island forests. Topographic position variables (Lower, Central, Upper) and soil moisture variability
(Moist_SD) show positive relationships, while slope indicates a significant negative effect (Adjusted R?=0.10).
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Figure 4. Relative importance of environmental predictors for Shannon diversity in Sorokdo Island. Lower slope position and
slope gradient were the most influential variables, followed by soil moisture variability and micro-landform bumpiness.
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Figure 5. Partial effects of selected environmental predictors on Shannon diversity based on GAM analysis. Smooth functions
for Elevation, Aspect(East, North), and Slope show non-linear responses; diversity peaks at gentle slopes and low

elevations.
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