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ABSTRACT

In this study, a recent climate change phenomenon and impact were identified by predicting a time-series suitable region
of indicator species of warm-temperate and subalpine forests, in which climate change effects are prominent, using machine
learning models and recent climate information. In the recent bioclimatic indices, temperature and seasonality of precipitation
have increased. The suitable habitat regions of the past warm-temperate and subalpine forests predicted through the machine
learning-based random forest model and the bioclimatic indices were similar to the actual natural forest distribution. In the
last 18 years, in the warm-temperate forest, though the annual deviation was high, a clear increasing trend has been observed.
On average, the potentially suitable habitat areas increased more than three times. In subalpine forests, the suitable habitat
area decreased significantly and is very limited in the southern sub-alpine area. After 2013, little suitable area was present,
with an average of only 23% compared to the past period. These results are related to the group death of subalpine forest
in the 2010s and indicate that the accumulated climatic non-suitability has caused death of the subalpine forest. Climate change
impacts on indicator species are both a risk and an opportunity, depending on the species, and we expect wise adaptation

and measures to create more opportunities.
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Table 1. Description of bioclimatic variables of

this study

Bioclimatic

. Description of variables Selection
variables
Biol Annual Mean Temperature @)
Bio2 Mean Diurnal Range (Mean of Monthly o
(max temp ~ min temp))
Bio3 Isothermality O
Bio4 Temperature Seasonality
Bio5 Max Temperature of Warmest Month O
Bio6 Min Temperature of Coldest Month O
Bio7 Temperature Annual Range
Bio8 Mean Temperature of Wettest Quarter
Bio9 Mean Temperature of Driest Quarter
Biol0  Mean Temperature of Warmest Quarter
Bioll Mean Temperature of Coldest Quarter
Biol2 Annual Precipitation O
Biol3 Precipitation of Wettest Month O
Biol4 Precipitation of Driest Month O
Biol5 Precipitation Seasonality
Biol6 Precipitation of Wettest Quarter
Biol7 Precipitation of Driest Quarter
Biol8 Precipitation of Warmest Quarter
Biol9 Precipitation of Coldest Quarter
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Fig. 2. Spatio distribution of the selected bioclimatic variables in Republic of
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Fig. 3. Predicted habitat suitable area in past period (a: Warm-temperate forest, b: subalpine forest)
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(Lim et al., 2018; Park 2019; Yoo et al., 2020), 047¢7<A]~—
55 d=AYER Aot L5t THKim et al., 2011).
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Table 2. Variable Importance for each model

(Unit: %)
Subalpine Warm-temperate
Biol 37.056 5.231
Bio2 4374 30.321
Bio3 5.764 23.426
Bio5 41.005 4.702
Bio6 19.557 15.757
Biol2 4.103 7.750
Biol3 6.054 3.728
Biol4 21.706 5.224
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A ATFR G o] 5,000 km? )40 2 LyEFFTHTable 3 & Fig.
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Table 3. Time-series habitat suitable area of

warm-temperate and subalpine forest
(unit: km?)

Warm-temperate forest Subalpine forest

1970-2000 1,363 2,763
2000 2,899 273
2001 3,196 571
2002 5,277 1,318
2003 8,117 1,803
2004 3,013 622
2005 4,174 1,191
2006 5,040 161
2007 5,893 262
2008 3,617 584
2009 3,839 1,073
2010 4,743 296
2011 5,526 1,215
2012 6,019 764
2013 3,169 218
2014 4,578 433
2015 4,000 323
2016 5,247 163
2017 2,155 345
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in the past 18 years (a: Warm—-temperate
forest, b: Subalpine forest)
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