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Tzimelk A ARt FrhHoR ARSEAT. @A 71F2de dERW ] ffs 195035FH

20003 7+4] €] % 30 arc-seconds (~1Km) 2% A5 5 A3} v 7| F2AS g}
7] 918l SRES AIB AlUel & ARgste] 574 7| $RARFEH Aozl A V[FARE AL
skt

22 F £x Bd

AAAQA HEF d5x BXE 47 H& vgdsd T +x 2d
SDM)°] &= o] A+ openModeller version 1.4 QEJH o] A5 ALEEI T & ¥ 2dS AE
o AA MAA 4 WFEIe WAE FIH R Adtste] A2 EEE d5ce B
g2, ¥ Ao BIOCLIM, GARP, MAXENT X 9lo] AL-g5 9]t}
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Buyd xHe YgAARI A A al 5 HthE 10 arc-minutes®]
A= 71FARE AHESte] oA WA= dF B7ts AJoziy A 7FARE F
=5ttt o5 A&7 SDM REle] JHAER ARRH = AAY| SR F7hE Y o9k 22
A AL e e Z2a8S o] &t FPHAT

24 #H* SDM A3} MET dE7beA] o=

SDM®] o 5= Hrtstr] el 2 EEnttd QA fh(threshold)& 2EaL, o] & 7|Fo = 4
HA 45 A% ARE os 7= A=Z A a3l X]Eoﬂjﬂ Zh A=
4E 71 oFd d& €% ¥430) == €% A3k #e 7K spMmel &% 9 A%
a5 AFAEZE JYAER AFEEHY EEEH dE7be A EELET “SDMsubset ”JJr 71%01 La=s
with. <& EW%, BIOCLIMEE BIOCLIM®| &

A4 (calibration)oll 2% A AR 7F AR H AT, AREEA] @S AE AR 2E PGt
(validation)ol] AH&¥ et EF dHAE R AMEY = AS5AH d
Aatz] e, &, A% IEs @3 17670 ARS BT ARESte] 5% At 3 % AT
AREEE] 55 Abe] U X X (degree of agreement)E 2] 3T}

N8 SDME] o =2 H71sl7] 9@l KAPPA (K) A1<7¢} Over-fitting penalty (OFP) #ko] A&
=Tl KAPPAT “degree of agreement”S UEM= A =2A, Ed F7E 93 AHA=R
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OFP gtol F7HA o= AREHATH 71, HA 9 Fid7]&0] 12C o]l A9 #X%=
SDMO] 53 d&A] EXE Aol X %7t S5 34 (overfitting, OF)] 7l o] Attt
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&, A% 1w dAtsnel wE A2A EE= MAXENTZF RIZHeH o S35 Halvh. 7h,
MAXENTES®} MAXENTWS] X% (K=0.55)% GARPE$} GARPWS| X %= (K=0.89) Wt} =
e 7MY dEARE A" 35 AH 7o dg v
MAXENTOl A F=e x4 vebel 11970 24 #5 A852 53 2%
o Z8& B8 2 23} MAXENTZ oS53k E¥ %9 MAXENTZ} s o=

S 7FH U (Table 1). GARPS} BIOCLIM Al§-tjolghu]olu} o] Apubx| )

b Ul HuE Aol R ASdslw ek BAL, ALY 24

Table 1. A statistical comparison of SDMs. The degree of agreement (KAPPA, K) between a map
from a SDM and dependant validation sites, and the over-fitting penalty (OFP) score, which indicates
the difference with a map of 12°C isotherm.

SDM Kg* OFPg" Ky OFPy*
BIOCLIM 0.72 0.20 0.64 0.45
GARP 0.93 0.05 0.80 0.10
MAXENT 0.54 0.77 0.77 0.67

a K value of model calibrated with the eastern side of occurrence data.
b OFP score of model calibrated with the eastern side of occurrence data.
¢ K value of model calibrated with the western side of occurrence data.
d OFP score of model calibrated with the western side of occurrence data.
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Aol BAste S B (Fig. 1). T 95 299 45, 2050 o= A4 €5 7}
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Fig. 1. Geographical distributions of BPH overwintering areas under current and 2050s climate

conditions.
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