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ABSTRACT

The main purpose of this study is to understand the potential geographic distribution of P. koraiensis,
which is known to be one of major economic tree species, based on the RCP (Representative
Concentration Pathway) 8.5 scenarios and current geographic distribution from National Forest
Inventory(NFI) data using ecological niche modeling. P. koraiensis abundance data extracted from NFI
were utilized to estimate current geographic distribution. Also, GARP (Genetic Algorithm for Rule-set
Production) model, one of the ecological niche models, was applied to estimate potential geographic
distribution and to project future changes. Environmental explanatory variables showing Area Under
Curve (AUC) value bigger than 0.6 were selected and constructed into the final model by running the
model for each of the 27 variables. The results of the model validation which was performed based on
confusion matrix statistics, showed quite high suitability. Currently P. koraiensis is distributed widely
from 300m to 1,200m in altitude and from south to north as a result of national greening project in
1970s although major populations are found in elevated and northern area. The results of this study
were successful in showing the current distribution of P. koraiensis and projecting their future changes.
Future model for P. koraiensis suggest large areas predicted under current climate conditions may be
contracted by 2090s showing dramatic habitat loss. Considering the increasing status of atmospheric
CO; and air temperature in Korea, P. koraiensis seems to experience the significant decrease of potential
distribution range in the future. The final model in this study may be used to identify climate change
impacts on distribution of P koraiensis in Korea, and a deeper understanding of its correlation may be
helpful when planning afforestation strategies.
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Fig. 1. General approach and applications of ecological niche models (Chun and Lee, 2013).
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Table 1. Confusion matrix and its components

NFI Recorded Recorded
Model presence absence
. (@ (b)
Predicted presence True Positive; TP False Positive; FP
(© (d)

Predicted absence False Negative; FN True Negative; TN

Table 2. Model evaluation statistics derived from confusion matrix

Statistical indices Formula
Prevalence (atc)yn
Global diagnostic power (b+d)n
Correct classification rate (a+d)n
Sensitivity (true positive rate; TPR) a/(a+c)
Specificity (true negative rate) dib+d)
Omission error c/la+c)
1-specificity = commission error (false positive rate; FPR) b/(b + d)

ROC AUC

n
S (TPR;.+TPR)/(2FPR,.,~FPR)

i=0
i = cumulative frequency at ith Doin were FPR changes
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Fig. 2. AUC curve of Pinus koraiensis.

Table 4. Final environmental explanatory variables for potential distribution models for Pinus koraiensis

Environmental explanatory variables

. .. Mean annual Geological Distance Precipitation of ~ Winter EVI Average
Pinus koraiensis : . .
(AUC) temperature type from sea growing season PCA axis 1 elevation
(0.677) (0.633) (0.628) (0.620) (0.615) (0.601)
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Table 5. Statistical indices of potential distribution model for Pinus koraiensis

Global Correct Omission 1-specificity=
Pevalence diagnostic classification Sensitivity ~ Specificity error commission AUC
power rate error
0.075 0.925 0.540 0.857 0.514 0.143 0.486 0.74
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