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ABSTRACT

Loss of favorable habitats for species due to temperature increase is one of the main concerns of climate change
on the ecosystem, and endangered species might be much more sensitive to such unfavorable changes. This study
aimed to analyze the impact of future climate change on endangered wild animals in South Korea by investigating
thermal sensitivity and vulnerability to temperature increase. We determined thermal sensitivity by testing
normality in species distribution according to temperature. Then, we defined the vulnerability when the future
temperature range of South Korea completely deviate from the current temperature range of species distribution.
We identified 13 species with higher thermal sensitivity. Based on IPCC future scenarios RCP 4.5 and RCP 8.5, the
number of species vulnerable to future warming doubled from 3 under RCP4.5 to 7 under the RCP8.5 scenario.
The species anticipated to be at risk under RCP 8.5 are flying squirrel (Pteromys volans aluco), ural owl (Pteromys
volans aluco), black woodpecker (Dryocopus martius), tawny owl (Strix aluco), watercock (Gallicrex cinerea), schrenck's
bittern (Ixobrychus eurhythmus), and fairy pitta (Pitta nympha). The other 10 species showing very narrow
temperature ranges even without normal distributions and out of the future temperature range may also need to
be treated as vulnerable species, considering the inevitable observation scarcity of such endangered species.
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Table 1. Number of species for each taxonomic group used in the analysis.

Taxonomic Group No. of species No. of species Total
(Endangered Class I) (Endangered Class 1)
Mammal 5 5 10
Avian 9 37 47
Herptile 2 5 7
Insecta 0 10 10
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Fig. 1. Temperature distribution range of mammal in
relation to (a) mean annual temperature of
RCP 4.5 and (b) mean annual temperature of
RCP 8.5 in 2070. (*normal distribution)

25 (B 1450 digh 24 23, s 2l 52
HEHE|EA (Emberiza aureola, n=7)2} Z17vro|-wju]
(Strix uralensis, n=6), Z7FFETILE] (Dryocopus martius,
n=33), LT} (Circus melanoleucos, n=T), ]
(Strix aluco, n=27) & 5&° =& ZIF}t (p = 0.05, p =
0292, p = 0.143, p = 0.412, and p = 0.063, respectively).
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Fig. 2. Temperature distribution range of avian (resident)
in relation to (a) mean annual temperature of
RCP 4.5 and (b) mean annual temperature of
RCP 8.5 in 2070. (*normal distribution)
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Fig. 3. Temperature distribution range of avian (summer
migrant) in relation to (a) mean annual temperature
of RCP 4.5 and (b) mean annual temperature
of RCP 8.5 in 2070. (*normal distribution)
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Fig. 4. Temperature distribution range of avian (winter
migrant) in relation to (a) mean annual temperature
of RCP 4.5 and (b) mean annual temperature
of RCP 8.5 in 2070. (*normal distribution)
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Fig. 5. Temperature distribution range of herptile in
relation to (a) mean annual temperature of
RCP 4.5 and (b) mean annual temperature of
RCP 8.5 in 2070. (*= normal distribution)
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Fig. 6. Temperature distribution range of insecta in relation to (a) mean annual temperature of RCP 4.5 and (b)
mean annual temperature of RCP 8.5 in 2070. (*= normal distribution)

Table 2. Number. of species detected from the analysis of vulnerability according to RCP scenario 4.5 and 8.5 in

2070.
RCP 4.5 RCP 8.5
Taxonomic Group
Endangered Class I Endangered Class II Endangered Class I Endangered Class II

Mammal 3 (0) 3 () 3 (0) 3 ()
Avian
resident 0 (0) 22 0 (0) 4 (3)
summer migrant 0 (0) 0 (0) 1 (0) 7 (3)
winter migrant 2 (0) 1 (0) 2 (0) 2 (0)
Herptile 1 (0) 0 (0) 1 (0) 3 (0)
Insecta 0 (0) 3 (0) 0 (0) 4 (0)

Total 5 (0) 93 7 (0) 23 (7)

% Bracket indicates the Number of species with normal distribution
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etk shschae A5l Ak Aol B Basie
Aoz A e (Jeon et al., 2014), oFsjAlof| Ly
& 72 olg5He HHom Qe 4 ool HA) ok Bl
QIth (Hanski et al., 2000). & Lol A sty 2=
=32 He7E HluA] e Ao w SRl oL, dRof St
A O 2= S B2 AW A QS AR o
Ak E3E ol skt o) AT % T 7123
AL 2ol thigt A7t ofm] P UATE (Cho et al,
2013), 2F5- 7]5-R43}0]| o3k ke wolslr| sl i
W2} Ao AA)R]of it & o AEgt AL AdgE ook
el d2s =5 4 QS Zlolgt wdtErh

RCP 8.5 AlLe| 2 2070'd9] B+t 7] LS Hloju
BAEEE Hole & ot A%, shethesiet 11y
o &uu], Zhafariate], Suju|, FH7], SEEs ], &
AMzg ZIEglon, RCP 4.5 Alutg]2of4] 40] 714
AUtk o] FEE BT EE EE] = Igews, 54
2= H9E SAHe= Faxsh nlg RCP 8.5A U] 20 €]
ok et 7]29] HHE oy g A5 7]5sto] ot &
A7IA 7t FAI7E AR glo] A& - Fokd 7s/do]
== Aom FRIEITE o] F BlAe] sligsh= 2] o] 7
-, Aol E5kA] ¢k B R Abglo] WERE Ao 2
WS Z1o® dPA QLo vl Zrwolx o)
7120] Wt} (Kim et al., 2010). E=3F, WHo| LA]O] LX) AL
Holl et B F8 A 22 AEE A SollA 9] Ho| &
o] oHR (Kim et al, 2016), 7|23} BZof olef 2 A
4219 Tej7} glolof wr} Welst s|Fuste] gake wjob
3% 908 AR AP 1 9] SR Al SRk 3%
o] 79, RCP 45 AlUfz] @ojA= Zfokso] Belsx] gigke.
U, RCP 85 Alufz] 204 7t 58 Al2fet wE o] okt
Aoz =it (Fig 3). o Bt7|2 ALd Bdt7|&
9] 72 RCP 4.52} RCP 8.59] z}o]:= tjj2F 1°C A== e}

wow (Fig. 2 and 4), o534 Hat7]29 7% 1 Hop &
02 tfgf 2°C H=9| Alo|& Hr} (Fig. 3). o]F Ak
AN oA 7|15HS}t AEE SaliAl ofn] dERl vf 9le
™, Boo et al. (2006)> 2] Bit7|2 F7H=E <Qlelf o} 54
-2 ML RITETE Ao vl BT AT Ao 4
Aot AFEMNE MAE HHOE s Fole =
TEEHA, g7 7]=29] Hale WA dufjo] aglow ARy
aff 7HAIEe] Faxz o]ojd 4= glomg ofof tht R E Y
o] Al AoE AZ4EL: g ERlE F 5 Tx= 3
A AR 5o RUEFES SoA] B8k e Aes
A =l ol FEL FAdo] A S7E= o]0
Al g olojAR = A% AEA¢] HUE S Ff 24l
o] 7Fsd Ao AzbEh

2Fom 2RIE 7FQol|, FHEEs HolR]| A W
2 2of| il 54 Holm, ER1E AT Ao] &
L7 v F2 50l th FRIESITE RCP 8.5 ALt
g eofi BRI FE52 ZfFolA thEARGT AREESR,
E79H] 3%, 2704 et AT, £ 3%, A
ol AN 15, SRl Hasaerdda et
A, HEAEAIUE] F 1050]30tk o] T2 iR 7
A7t 53] 22 EE917] 190l sigshe TS50zt =il
B2 WA E EAEHA] gher, &%= HIL EZE ule- Fo}
2 50|29 54& =L Qlt} (Angilletta, 2009). Aokt
A2 Al 52 e A thdAd Y A5k ¢
S YxZ3)ar 9J 0= & (Reed and Frankham 2003), X}-5- 7|
SFHsto] ofsf wi-e- F ok 7HsAdo] w2 Folet wekE
JeER o] FE EZ 7| SRSt whE vt FopAol
2 To= Fslol & Aoz AztEm, ofof tigh HUE
B Alaet Aoz AYzhEch

5. 28

=
r

0%

S AR BRI OHIERE AYH EGF, X5,
A5, TERE dAoR wd tiEt U Sl
23k, % 13%0] Wge S0E etk o] FES o
2 71508t0] O3k Fopy o2 weke A, sHsthu
S} Z1gutolmi), sluteitt el 2A7ka A7 A
Sl A= FoRt 2oz oE Fom Sklggch 719
wislo] OJ5k SA714) 27k AL A7 glo] A4E B9 3
oF 7Fs Aol £ A0 BRIE F shsrhuFiet 1)
wpo] uju], Zlapaiei e, Sn), B4, SHRaee
LY FTFOR BRIHYUT o] FES wE PPN BE
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$17] oPYEE Tell sfddhs Folgirt & AtoflA] &4
oF 7)o oiet igtE 2L Bz 2wt 2L o] A9
HAo] HEhe] o]fof)7] A= B4 7HAAL Qlek S, N

A7t Ao] Wao] HA] ke I
25t 2-83e 7hs/de] Atk
VL AP} 7129 fste] Bl Foksh Srtel gl
2 uzlEo s ghe]z| gkA|ul HofrlsAle] ojne u
sh= o] 85ty =l EES= 7HXﬂT7} oi-- Wl?l
RCP 85 AU 2o] ule} 2okl 7RsAdo] =8 Ho = shel
3 :‘Tk%%ﬂl*i HEARET} AR, EW]HPH 3%, %

ol Aeloh AFRn], FRu] 3%, PHsiER AT
2 1%, 2350 T udel B, B
b 3502 3 1050) SIEGich o] FEE i B

7] Igol sigshe Fo= FAE I A5 Aol ole

B}7] Sfaf 71 ole] Ak BA B4 9 Tieke 3
faETe] AT 9, Telm gl ek A4l
LU § F7b4Q0 A7t 9ag Holck

Ab A}

B T S8 SaEde) dra) A Z1e
o} 231 b Ul AT QA (NIE-7|¥HA7-2018-11)2)
#)del] ©J3l) FaElglgLch
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