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Predicting the Potential Distribution of Korean Pine
(Pinus koraiensis) Using an Ensemble of Climate Scenarios™
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ABSTRACT

Preparations need to be made for Korean pine(Pinus koraiensis) in anticipation of climate change
because Korean pine is an endemic species of South Korea and the source of timber and pine nut.
Therefore, climate change adaptation policy has been established to conduct an impact assessment on
the distribution of Korean pine. Our objective was to predict the distribution of Korean pine while
taking into account uncertainty and afforestation conditions. We used the 5th forest types map, a forest
site map and BIOCLIM variables. The climate scenarios are RCP 4.5 and RCP 8.5 for uncertainty
and the climate models are 5 regional climate models (HadGEM3RA, RegCM4, SNURCM, GRIMs,
WREF). The base period for this study is 1971 to 2000. The target periods are the mid-21st century
(2021-2050) and the end of the 21st century (2071-2100). This study used the MaxEnt model, and
50% of the presences were randomly set as training data. The remaining 50% were used as test data,

and 10 cross-validated replicates were run. The selected variables were the annual mean temperature
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(Biol), the precipitation of the wettest month (Biol3) and the precipitation of the driest month (Biol4).

The test data’s ROC curve of Korean pine was 0.689. The distribution of Korean pine in the mid-21st
century decreased from 11.9% to 37.8% on RCP 4.5 and RCP 8.5. The area of Korean pine at an
artificial plantation occupied from 32.1% to 45.4% on both RCPs. The areas at the end of the 21st
century declined by 53.9% on RCP 4.5 and by 86.0% on RCP 8.5. The area of Korean pine at an
artificial plantation occupied 23.8% on RCP 4.5 and 7.2% on RCP 8.5. Private forests showed more

of a decrease than national forests for all subsequent periods. Our results may contribute to the

establishment of climate change adaptation policies for considering various adaptation options.

Key Words : Uncertainty, Ensemble model, Climate change, Adaptation policy.
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Figure 1. Average Sensitivity vs. 1 - Specificity of Korean pine (Pinus koraiensis).



GFE 71E AV e ARE &83

Sebel Aing BE AR 4% 83

cur_7100mp
Value

0 = w0 00

(a) SDM’s results

e mfkﬂﬂ
3 0 5 W00 200

(b) limiting factor

Figure 2. SDM’s results and limiting factor of Korean pine (Pinus koraiensis).
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Figure 3. Actual distribution and simulated SDM of Korean pine (Pinus koraiensis).
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