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Abstract : The research was carried out in order to find climate factors which determine the
distribution of Eurya japonica, and the potential habitats (PHs) under the current climate and climate
change scenario by using species distribution models (SDMs). Four climate factors; the warmth

index (WI), the minimum temperature of the coldest month (TMC), summer precipitation (PRS),
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and winter precipitaion (PRW) : were used as independent variables for the model. Seventeen

general circulation models under RCP (Representative concentration pathway) 8.5 scenarios were
used as future climate scenarios for the 2050s (2040~2069) and 2080s (2070~2099). Highly accurate
SDMs were obtained for E. japonica. The model of distribution for E. japonica constructed by SDMs

showed that minimum temperature of the coldest month (TMC) is a major climate factor in

determining the distribution of E. japonica. The area above the -5.7°C of TMC revealed high

occurrence probability of the E. japonica. Future PHs for E. japonica were projected to increase

respectively by 2.5 times, 3.4 times of current PHs under 2050s and 2080s. It is expected that the

potential of E. japonica habitats is expanded gradually. E. japonica is applicable as indicator species

for monitoring in the Korean Peninsula. E. japonica is necessary to be monitored of potential habitats.

Keywords : Species distribution model, Indicator, Potential habitats
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Figure 1. Actual distribution of E. japonica. The number of the presence of E. japonica was 4,091 records
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Table 1. The mean values of four climatic variables under the current climate (1971-2000) and future climate scenarios of
17 GCMs(General Circulation Models) for the 2050s and 2080s in Korean Peninsula. WI: Warmth index (Kira
1948), TMC: Mean minimum temperature of the coldest month, PRS: Summer (May-September) precipitation,

PRW: Winter (December-March) precipitation

Climate condition WI (°C-month) TMC (°C) PRS (mm) PRW (mm)
Current 78.1 -13.0 864.5 112.2

Future 2050s 2080s 2050s 2080s 2050s 2080s 2050s 2080s
ACCESSI-0 104.7 112.7 92 -7.1 1170.8 12534 130.9 142.8
BCC-CSM1-1 98.3 105.8 -10.2 -84 951.7 1029.3 120.2 127.9
CCSM4 96.1 104.4 -10.0 -8.7 934.1 1030.9 1243 120.1
CNRM-CM5 92.7 100.0 -10.4 -89 920.3 923.2 116.9 121.3
GFDL-ESM2G 107.9 122.1 -8.1 -5.8 9732 1150.2 1244 128.7
GISS-E2-R 93.5 1015 9.8 -8.8 917.0 949.0 136.3 148.5
HadGEM2-AO 100.5 1132 -10.0 -8.0 927.8 988.6 133.6 129.3
HadGEM2-ES 103.4 1184 -8.8 -6.8 1029.4 1056.0 134.7 146.8
GCM | HadGEM2-CC 101.8 1194 -9.0 -7.0 953.6 1006.7 1389 143.0
INMCM4 86.9 93.0 -10.4 9.7 875.9 898.0 1244 106.2
IPSL-CMSA-LR 106.3 117.8 -89 -7.8 1005.3 1114.3 111.2 99.4
MIROCS5 99.5 109.0 -10.2 -8.8 942.5 1019.0 134.5 149.2
MRI-CGCM3 90.9 90.9 -11.0 -11.0 901.2 901.2 109.0 109.0
MIROC-ESM-CHEM 109.3 118.7 -82 -6.7 939.3 985.0 137.3 154.4
MPI-ESM-LR 97.3 106.6 94 -79 870.4 931.8 155.1 156.5
MIROC-ESM 105.5 117.8 -8.7 -6.6 883.2 855.2 122.0 140.1
NorESM1-M 98.8 107.8 9.8 -8.0 915.2 980.0 145.6 111.8
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Figure 2. Flowchart of analysis. (Eja: Eurya japonica, CT-
model; Classification tree model, GCMs: General
Circulation Models)
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model(Classification tree model)Z ©]-&35}o] A
gyt 2 2d(Eja-model)& F53 A}
% 670% terminal node(TN)7} A4 = i ct(Figure
3). Arad el o] S g 25| ¢
3] ROCHA]= AAIRH 23k, AUCEEe] 0.90% 4H=
w9lon Swets(1988)9] ®dl #A7]& AUC)0.8
of &5t good2 & A= It ROCEA A &
g Aeert HuHY 499 RaEES X (B
2 3t ZHMinROCdistance)& 0.1800|H, AbAH 1)
Lol B3 mdl(Eja—model) oA £33HE 0,180
o|AFo] 2| Y9-& A2 X|(Suitable habitats)@ Ttt
stolch, E3h, 22 Y- (et 95%F 23
ot 2 E3FES Uell= BE3E 0.064014
o] 219& 2 442 (Potential habitats), 9213k
0.064~0.1802] A 9-& B x =2 (Marginal
habitats) 2 Tgkate] A5},

TMC <-3.84

™C <|-5.73 T™C <|-2.51

0. |299“ il

™G 0520 0.335"* 0.330""
NG NG ™GO

TMC < 1.54

0.001 0.065

TN TN2)

Figure 3. Classification tree for E. japonica trees based
on the four climatic variables. Splitting conditions
and probability of occurrence of E. japonica
are shown at the first few major nodes. If the
conditions shown at the top of a branch are met,
follow the left branch, otherwise follow the right
branch. resulting in 6 terminal nodes (TN). The
length of the vertical lines below each true-false
split corresponds to the change in the magnitude
of deviance between parent and children nodes.
TMC: the minimum temperature of the coldest
month, WI: warmth index, PRS: summer (May-
September) precipitation. PRW: winter (December-
March) precipitation. *Marginal habitats (MHs),
**Suitable habitats (SHs)
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% node O¥} node@= FREE A M, H21FS
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<TMC{-1,54C, 640.5mm=PRW9| 7| &z 70|t}
I HE2 2 AE= TNQS 7|52 748 —5.73T
TMC(-3.84T 9] 7|27 o2 BA =}t
Eja—model®] +=A] terminal node(TN) E2]9]
Sde EYH4 a3 = (DWS: Deviance
weighted score)= TMC(Z|SHL 24 7]-£)7} 99.2%,
PRW(EA 437t 0.8%2 A= et whehA,
ApieE U] RS AAsh= Al 180102 &
LA 7]-(TMC), Al 2810 &= FAHZ
(PRW)& EA = glom ApAdajupito] i ¢
o gL A7) &(TMC)7} 7H 2 2831 9
Ao A=,

A Ae

rlr oot ol

2. Six7 |20 MEX| IS

TE5E AL T U #2 B (Bja-model) & E
& FA 7| T A AL U] 3 BEAE
ol &et A7}, AAEEL} FARE A Fx e &
el AT} S5, AFE WEA GO R oSy
AcH(Figure 4).
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A))= 40,257km? % SHIE W2 9] oF 12, 1%S 24|
St CHTable 2), E3H 7|4 0 2= H57Hs5h
AAZ Bxsta Q1R o= 52 (Empty habitats)
(Armonies & Reise 2003; Tsuyama et al, 2011)=
SoldFd WY salsFaetel &3, 1A
| A= A ck(Figure 4). o] A H ApAg TR

F o559 5o AROR AR BEs}I 9)

o

Shid

(B) Current

Probability
Potential | Suitable M 0.180-1.000
habitats | Marginal [ 0.064-0.180

Non-habitats [] < 0.064

Figure 4. Distribution of E. japonica in Korea. Map (A) shows the actual distribution, map (B)
shows the potential habitats, suitable habitats, marginal habitats and empty habitats

Table 2. Comparison between the area of habitats E. japonica under the current climate and that under future climate
scenarios of 17 GCMs(General Circulation Models) for 2050s and 2080

. .. Habitat type
Climate condition - - - - - -
Suitable habitats (km?) Maginal habitats (km?) Potential habitats (km?)
Current 17,948 22,309 40,257
Future 2050s 2080s 2050s 2080s 2050s 2080s
ACCESSI1-0 55,339 88,410 42,616 51,278 97,955 139,688
BCC-CSM1-1 43,630 69,900 35,524 45,396 79,154 115,296
CCsM4 46,672 65,875 37,810 44,548 84,482 110,423
CNRM-CM5 41,389 66,109 39,192 49,230 80,581 115,339
GFDL-ESM2G 76,638 133,803 47,046 51,858 123,684 185,661
GISS-E2-R 53,447 72,554 40,973 42,072 94,420 114,626
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Table 2. Continued

. » Habitat type
Climate condition - - ; ; : -
Suitable habitats (km?) Maginal habitats (km?) Potential habitats (km?)
Current 17,948 22,309 40,257
Future 2050s 2080s 2050s 2080s 2050s 2080s
HadGEM2-AO 49,843 80,512 38419 48,169 88,262 128,681
HadGEM2-ES 67,720 110,399 45,174 50,667 112,894 161,066
HadGEM2-CC 65,695 106,000 44,803 49,249 110,498 155,249
INMCM4 52,981 51,794 40,590 38,678 93,571 90,472
IPSL-CMSA-LR 67,948 91,559 43,291 44,250 111,239 135,809
MIROCS5 53,496 81,228 40,628 40,149 94,124 121,377
MRI-CGCM3 39,914 109,801 35,565 39,234 75,479 149,035
MIROC-ESM-CHEM 84,801 114,663 42,094 46,744 126,895 161,407
MPI-ESM-LR 59,837 91,080 42,484 40914 102,321 131,994
MIROC-ESM 68,193 113,241 43,381 49,153 111,574 162,394
NorESM1-M 48,756 78,789 40,063 46,197 88,819 124,986
Mean 54,353 89,748 41,156 45,752 98,585 135,500
A gou 713 Ao ne S 7T A9 R B A A 28, §21 A 5=l on,
w3t} 3ok A WELRE A, dlih A, &, o
F5E AL ey F2EEEja-mode)old SR Aq5EtH(Figure 5). B, FH A GoR
AT R Al it Rmetel BA b A%, ZRS uEstel Fat A0 4T, 4%,
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Probability
Potential | Suitable I 0.180-1.000
habitats | Marginal [ 0.064-0.180

Non-habitats [_] < 0.064

Figure 5. Distribution of potential habitats of E. japcconica for probabilities under the 17 GCMs
(General Circulation Models) for 2050s and 2080.
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