Journal of Climate Change Research 2016, Vol. 7, No. 3, pp. 325~334
DOI: http://dx.doi.org/10.15531/KSCCR.2016.7.3.325

Jlgsstol e Sotel FAMMAX RE Hst o5

* *T - * ok
MM - F40F - MER - 3N
"ZEIMERRl FEHITAL ZS|Ystn X|2|5tn}

Potential Impact of Climate Change on Distribution of Hedera rhombea
in the Korean Peninsula

Park, Seon UK’, Koo, Kyung Ah”", Seo, Changwan" and Kong Woo-Seok”

"Division of Ecosystem Services & Research Planning, National Institute of Ecology, Korea
“Department of Geography, Kyung Hee University, Korea

ABSTRACT

We projected the distribution of Hedera rhombea, an evergreen broad-leaved climbing plant, under current climate
conditions and predicted its future distributions under global warming. Inaddition, weexplained model uncertainty
by employing 9 single Species Distribution model (SDM)s to model the distribution of Hedera rhombea. 9 single SDMs
were constructed with 736 presence/absence data and 3 temperature and 3 precipitation data. Uncertainty of each
SDM was assessed with TSS (Ture Skill Statistics) and AUC (the Area under the curve) value of ROC (receiver
operating characteristic) analyses. To reduce model uncertainty, we combined 9 single SDMs weighted by TSS and
resulted in an ensemble forecast, a TSS weighted ensemble. We predicted future distributions of Hedera rhombea
under future climate conditions for the period of 2050 (2040~2060), which were estimated with HadGEM2-AO. RF
(Random Forest), GBM (Generalized Boosted Model) and TSS weighted ensemble model showed higher prediction
accuracies (AUC > 0.95, TSS > 0.80) than other SDMs. Based on the projections of TSS weighted ensemble, potential
habitats under current climate conditions showed a discrepancy with actual habitats, especially in the northern
distribution limit. The observed northern boundary of Hedera rhombea is Ulsan in the eastern Korean Peninsula, but
the projected limit was eastern coast of Gangwon province. Geomorphological conditions and the dispersal limitations
mediated by birds, the lack of bird habitats at eastern coast of Gangwon Province, account for such discrepancy.
In general, potential habitats of Hedera rhombea expanded under future climate conditions, but the extent of expansions
depend on RCP scenarios. Potential Habitat of Hedera rhombea expanded into Jeolla-inland area under RCP 4.5, and
into Chungnam and Wonsan under RCP 8.5. Our results would be fundamental information for understanding the
potential effects of climate change on the distribution of Hedera rhombea.
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©.2 =7 YEPdH(National Geographic Information Institute,
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7123} 7 Alae] Aol ARl dEs mA= 7]
FRAER AEE YA A1 (Ecological niche model)
ATllA T ok AR %] $htH(Guisan and Zimmer-
mann, 2000). A& 7|52 W5 (Bioclimatic Variables, Bio-
dim) A=0] e} gl JEFs = 7|8 AER o)F
ozl 197)1e] W AEe] FE e} 7| g aele] AHAIE
Zh= Al A] A AREE Q) 2 ARl A= worldclimel| 4]
A58 30-Arc Second(ca. 1 km?) 312 1950~2000%
713255 B3l A4 Bioclim W4E ARSI 197]9)
Bioclim W52 212t A #AA S 714 7] W&ol Pearson’s
r correlations &-3) AT} 075 Y =2 ATE A Q5
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Bioclim 12~145 AF&-3}3THTable 1) (Koo et al, 2015).
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F5- 2¥ == RCP(Representative Concentration Pathways)
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g9 J=r slEa] A4 HadGEM2-AO(the Fully-coupled

atmosphere-ocean version of the Hadley Centre Global Envi-

Table 1. Variables for species distribution model

Variable Description

Biol Annual mean temperature

Mean diurnal range
(Mean of monthly (max temp — min temp))

Bio2
Bio3  Isothermality (x100)
Biol2 Annual precipitation
Biol3 Precipitation of wettest month

Biol4 Precipitation of driest month

ronment Model 2)& AF8-3}4] | S% 2050132040 ~2060'F)
71% A7 E AFE-3FATHCollins et al., 2008; Korea Meteoro-
logical Administration, 2012).
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F(Generalized Linear Models(GLM), Generalized Boosted Mo-
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Multivariate Adaptive Regression Splines(MARS), Random Fo-
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B itol A SRES} CTAE 0.82= A& o7 e 2ks- Bl
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BTk TSS k] Bl A= AUC 7kt H)Sah oRaks
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2= 49, AUC #hol A Ak t(Lobo et al, 2008). ©] A= Ao ® YERSTHFg. 1).
PF TS Boksh] 913 TSS 3 A Ao AHSRITE  Hole] F R waeld RE, GBMI} 2 71AH B o
TSS %k AUC @kt PRRIZHA 2 S33) viEdel tidk 42 aelse] v 39, oAUy 5o v dargfsol vial
Table 2. AUC values for SDMs
GLM SRE GBM GAM CTA ANN FDA MARS RF
Average 0.94 0.82 0.97 0.95 0.82 0.93 0.93 0.94 0.98
Median 0.93 0.82 0.97 0.95 0.81 0.94 0.93 0.94 0.98
Maximum 0.95 0.84 0.98 0.96 0.90 0.96 0.94 0.95 0.99
Minimum 0.93 0.78 0.96 0.94 0.78 0.88 0.91 0.89 0.97
Table 3. TSS values for SDMs
GLM SRE GBM GAM CTA ANN FDA MARS RF
Average 0.75 0.64 0.82 0.79 0.63 0.77 0.74 0.74 0.85
Median 0.76 0.65 0.83 0.80 0.62 0.77 0.75 0.75 0.86
Maximum 0.81 0.68 0.87 0.82 0.73 0.83 0.78 0.80 091
Minimum 0.70 0.57 0.75 0.72 0.57 0.65 0.64 0.65 0.77

Journal of Climate Change Research 2016, Vol. 7, No. 3



FAst] mE Foke] AN BRI Wt oS 329
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Fig. 2. Potential habitat of Hedera rhombea in current
climate (1950~2000).
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Fig. 3. Potential habitat of Hedera rhombea in future climate (2040~2060).
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