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Abstract : This study was designed to predict potential habitat of Japanese evergreen oak (Quercus

acuta Thunb.) in Korean Peninsula considering its dispersal ability under climate change. We used

a species distribution model (SDM) based on the current species distribution and climatic variables.

To reduce the uncertainty of the SDM, we applied nine single-model algorithms and the pre-

evaluation weighted ensemble method. Two representative concentration pathways (RCP 4.5 and

8.5) were used to simulate the distribution of Japanese evergreen oak in 2050 and 2070. The final

future potential habitat was determined by considering whether it will be dispersed from the current

habitat. The dispersal ability was determined using the Migclim by applying three coefficient values
(6 =-0.005, 6 =-0.001 and 0 = -0.0005) to the dispersal-limited function and unlimited case. All the
projections revealed potential habitat of Japanese evergreen oak will be increased in Korean

Peninsula except the RCP 4.5 in 2050. However, the future potential habitat of Japanese evergreen

oak was found to be limited considering the dispersal ability of this species. Therefore, estimation

of dispersal ability is required to understand the effect of climate change and habitat distribution of

the species.

Keywords : Ensemble Model, Korean Peninsula, Migclim, Species Distribution Model
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skstar glef, olof tigt A5 Y tis AlElo] Zagh
AlF o]t (Jaeschke et al, 2013), 243t -3 A&

2 QaAL olg) 7)ol ThE A4 55 45
A7) 9 B2 5 molsh= Ao] F28tHKim et al,
2012; Ahn et al, 2015),

AR ZEHILE 5351 flste] = FE
321 % (Species Distribution Model, SDM)o] 2§
=3 lch(Pompe et al, 2008; Yates et al, 2010;
Engler et al, 2011), & & E’B‘é Z Wz A=

Fofel 305t AN 5

}74] 8= 31 gleh(Miller et al, 2004, Peters et
al. 2004, Flanklin 2009, Thorn et al. 2009, Shin
et al, 2015), EETREL 20| QX AHE B3 7]
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AR AABAS e o] BHS 51 9o
(Schimper 1903; Grinell 1904; Flanklin 2010), 1
HH © 2 GLM(Generalized Linear Model), GAM
(Generalized Addictive Model), CART(Classification
and Regression Tree), ANN(Artificial Neural
Network), Maxent(Maximum Entropy Modeling)
=9 vuiHo] &g 31 9tk (Seo et al. 2008; Kwon
et al, 2012; Song and Kim 2012; Shin et al.
2015), FEERY A= ALEHE 54 Yol 9
3 =7 AR EHER, S5t EE= Aol B
o} A2 A4S = 4= th(Araujo et al, 2005), &
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Table 1. Climate variable used for Species Distribution Models of Quercus acuta Thunb.

Bioclimatic variable Description
Bio 1 Annual mean temperature
Bio 2 Mean diurnal range (mean of monthly (max temp — min temp))
Bio 3 Isothermality (Bio2/Bio7) (* 100)
Bio 12 Annual precipitation
Bio 13 Precipitation of wettest month
Bio 14 Precipitation of driest month

*Bio7 indicate temperature annual range (max temperature of warmest month - min temperature of coldest month)
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= W& VIR0 R FWhs AR E T8It (Liu
et al. 2005; Shin et al, 2015),

o AlE FAH EAls g et A
SlcH(Engler et =

o] Jha%
8 Ageiaie, o ol S 209 4 9
A ghE D @A A AR 258 9 A (d)oll w
ZhA] A8 (Portnoy & Willson 1993; Crossman
et al. 2012; Equation (2)).
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R LR
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= 559 o8| HAE = Alpgke 2 (Vellend et al,
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—0.005 A4k 18]a BAF 7RsAJo] oKt 11 =
0 = —0.0005 A4t 48319 tHCrossman et al,
2012). 6 = —0.005+= & ol Zdf oF km7hA] At
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A| BAFE 4= Qleka 7S THFigure 1), 25 24
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MAZAZEE O BAF EES R 9j7]X]Q] MigClimE
ARgsto] &SI cHEngler et al. 2012).
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Figure 1. Distribution potential over distance from a current
habitat of Quercus acuta Thunb.
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Figure 2. Box plots for assessments of nine-single Species Distribution Models (Area Under the Curve (AUC) values (a),

True Skill Statistic (TSS) values (b))
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species will stay its habitat. The blue area on the map is where the species will expand its habitat.).
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Table 2. The future potential habitat area of Quercus acuta Thunb. according to dispersal capacity.

dispersal ability E T 2050 year 2070 year
(km) RCP4.5 RCP8.5 RCP4.5 RCP8.5
loss area 2,290 1,533 1,678 868
Unlimited expand area 13,360 11,542 10,805 19,671
potential area 25,544 24,483 23,600 33,276
loss area 2,267 1,514 1,646 859
0 =-0.005 expand area 1,672 1,691 2,424 2,827
potential area 13,878 14,650 15,251 16,442
loss area 2,267 1,514 1,646 859
0=-0.001 expand area 12,679 9,261 10,492 18,110
potential area 24,885 22,220 23,320 31,724
loss area 2,267 1,514 1,646 859
0=-0.0005 expand area 13,360 11,221 10,776 19,252
potential area 25,566 24,180 23,604 32,867
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Figure 5. The results of estimated potential habitat area
considering future climate conditions and
dispersal ability.
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