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Abstract: In this study, habitat suitability was analyzed for three major honey tree species, namely Kalopanax
septemlobus, Tilia amurensis, and Styrax obassis, in the Baekdudaegan Mountains using MaxEnt models. The AUC
values indicating the prediction accuracies of the models were 0.747, 0.790, and 0.755 for K. septemlobus, T.
amurensis, and S. obassis, respectively. The most important variables for K. septemlobus and T. amurensis were
elevation, mean annual temperature, and slope, whereas mean annual temperature, elevation, and mean annual
precipitation were the most important predictors for S. obassis. For all three studied species, elevation and mean
annual temperature were the most important topographic and climatic factors, respectively, indicating that such
variables are crucial for explaining species distribution. Honey tree species are essential resources in forest beekeeping,
a high value-added process for improving forest income, and this study identified sites with the potential for
management of such species in the Baekdudaegan Mountains, where it may be possible to establish a honey forest.
However, the accuracy of the models should be improved through comprehensive analysis with abiotic variables, such
as soil properties and aridity, which affect the distribution of honey tree species, as well as biotic variables, such
as interspecific competition.
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Table 1. Description of climatic and topographic variables used
for MaxEnt models.
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Figure 1. Contemporary distribution maps of (a) Kalopanax septemlobus (b) Tilia amurensis (c) Styrax obassis based on
the 3rd Natural Resources Change Survey of the Baekdudaegan Mountains in South Korea.
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Table 2. Summary of the indices of climatic and topographic variables for honey tree species such as Kalopanax septemlobus,
Tilia amurensis and Styrax obassis. Abbreviations: Min, minimum; Max, maximum; SD, standard deviation; TPI, topographic position
index;, TWI, topographic wetness index; MAT, mean annual temperature; MAP, mean annual precipitation; Sun, solar radiation;

n, sample size.

_—— Kalopanax septemlobus (n = 167) Tilia amurensis (n = 539) Styrax obassis (n = 359)
Min Max  Mean SD Min Max Mean SD Min Max Mean SD
Topographic Variables
Elevation 267 1663  943.13 23532 386 1579 1016.58 219.64 203 1311 702.21 182.19
Slope 2.72 51.82  19.57 9.17 122 51.82 18.63 8.68 0.75 4291 19.69 8.11
TPI -15.25  13.13 0.96 438 -15.5 18 1.26 4.12 -18.75  12.13 0.16 423
TWI 3.73 143 5.56 1.68 3.64 1429 547 1.39 3.65 15.40 5.97 2.15
Climatic Variables
MAP 1219 2097 1541.49 185.84 1204 2180 1616.25 211.95 1219 2173 1493.83 151.64
MAT 5.8 11.8 8.5 1.15 53 112 80.74 11.53 6.5 11.8 9.61 0.87
Sun 741.09 1707.82 1239.73 251.83  687.09 1707.82 1188.30 247.67  722.09 1709.82 1265.65 232.19
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Table 3. The legend of habitat suitability.

Legend Habitat suitability (%)
Best suitable area for habitat 0.8-1.0
High suitable area for habitat 0.6-0.8
Moderate suitable area for habitat 0.4-0.6
Low suitable area for habitat 0.2-0.4
Unsuitable area for habitat 0.0-0.2
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Table 4. Summary of MaxEnt models for honey tree species such as Kalopanax septemlobus, Tilia amurensis and Styrax obassis.

Abbreviation: AUC, area under the curve.

. Average
Species
Kalopanax septemlobus Tilia amurensis Styrax obassis
Total input samples 167 539 359
Training sample 129 424 271
Training AUC 0.8 0.803 0.776
Test sample 32 106 68
Test AUC 0.747 0.790 0.755
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Figure 2. The relative importance (training gain) of 7 variables for (a) Kalopanax septemlobus (b) Tilia amurensis and (c) Styrax
obassis. Abbreviations: map, mean annual precipitation; mat, mean annual temperature; sun, solar radiation; tpi, topographic position

index; twi, topographic wetness index.
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Figure 3. Response curves of variables affecting MaxEnt prediction; (a-c) Kalopanax septemlobus, (d-f) Tilia amurensis and (g-i)
Styrax obassis. Abbreviations: MAP, mean annual precipitation; MAT, mean annual temperature.
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Figure 4. Potential distribution maps of three honey tree species; (a) Kalopanax septemlobus,
(b) Tilia amurensis, (c) Styrax obassis.
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Figure S. Proportions of potential distributional areas of three honey tree species based on suitability values
from MaxEnt model. The numbers in the graph represent the area in hectares.
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