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Abstract

In this study, the ecological characteristics of Asiatic black bear(Ursus
thibetanus) were identified through the hibernation and case studies of
Asiatic black bears, and ecological data needed for Asiatic black bear
conservation were presented. In addition, through Mt. Jiri bear population
viability analysis modeling, the result of the persistence of the population
obtained and the management method of the population was derived.
Finally, this study was conducted to understand the mechanisms of Asiatic
black bear restoration projects that have been promoted through system
accident analysis and to derive variables for preparing management plans.

The study of Asiatic black bear hibernation in Mt. Jiri during 2014~2019
showed that the average hibernation days (130434 days) of hibernation
(December 7), hibernation end (April 20), and hibernation start ( The
average temperature of 0.01£4.31 ), hibernation period (0.14+2.35 ) and
hibernation termination (9.13¥4.32 C) were obtained. In addition,
meaningful through the analysis of temperature -characteristics and
hibernation type characteristics of birth, sex, and life cycle. In particular,
the results of the hibernation characteristics of A female who produced a
cub show well the female rearing characteristics of hibernating temperature
and hibernating days. In the future, it can be used as a preliminary data to
prevent collisions during hibernation, and if continuous monitoring is
conducted, it will be used as case study in wildlife on recent global
environmental issues such as climate change. In 2017, a female individual
whose left forelimb was cut due to a trap gave birth to two cubs in the
wild. The analysis of her right to action showed that the home range of

action was narrower during hibernation and spring compared to other

— viii -



female who produced a cub, and that it was wider at other seasons. It is
assumed that this represents a survival strategy to overcome the rearing
and physically unfavorable conditions. Through this, it can be seen that it
exhibits inherent behavioral characteristics for rearing and survival of cubs
In an injured state. In particular, the result of moving to lowland where
food is relatively easy in the summer when food is insufficient due to
unfavorable physical condition is that It suggests a potential conflict with
man. As a result of this study, release of injured wild animals requires
continuous management and monitoring.

Studies of individuals showing externally dispersal behavior in previously
inhabited areas showed continuous movement of 1st release without having
a fixed habitat, and the 2nd release results indicated behavioral
characteristics intended to move to the first discovered area. The result of
having a stable sphere of action after the 3rd release in the first discovered
area seems to have formed a fixed habitat. Release to areas other than
fixed habitats may require unstable movement and behavior during the
return to the original area or exploration of habitats, so a careful review of
transfer location releases will be necessary. In addition, as the survival may
be threatened by various factors in the movement process, a secure
movement route is required. In the short term, there is no concern about
declining populations, but in the long term, it is difficult to maintain healthy
populations such as genetic diversity and decreasing effective population.
The probability of extinction was 5~10% when new populations were
formed and populations exchanged in areas where individuals are currently
active in other habitats. The most efficient release strategy was modeled
for five years of releasing 4 female, 2 male Asiatic black bears. These
findings require a strategy for population management in the long term.

As a result of deriving regional variables according to altitude for

preservation of Asiatic black bears by system thinking, these variables are
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significant because of the fact that variables for management were derived
for each region divided into lowland, middle and highlands, and the
three-dimensional interrelationship between these variables. It is thought
that efficient bear restoration project management will be achieved through
the basic mechanism of restoration project of Asiatic black bear in Mt. Jiri
and management of variables in each zone. in addition, for the management
and preservation of Asiatic black bears living outside the national park,
long-term distributed populations and habitats should be managed and
continuous field information collected to maintain the sustained viability of

Asiatic black bear populations in Mt. Jiri.
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215 5-(Order Carnivora)<> Gesner(1551)°l ¢]3] HFo = H2] Ho] FAHS A
U T8 IF°o® E7F3 oM, Linnaeus(1758)9] 2J3] Order Ferae® W At}
Saint-Hilaire®} Cuvier(1795), Cuvier(1800, 1817), Gray(1821), Temminck(1835, 1841)°]
oja] Hotot FEjetA FAMC LA A&k (Gittleman, 1989) g thol T,

A A A= 286F 0] A3t o™ (Hedges and Kumar, 2009), @A <1
HAg S & iy gGXAY AHS wdtolrts Fee SAloldA 3
I ERRYH 7= Jheante deie] o m AR o, G ¢
G RsstA A Fe T Ao IAE £3F BAlel e #AE How A

—

.
o
o

_

o

oty olF E 2 S E(Large carnivores)oll &3t

oft

TEES ¥4 ¥
= % 39 A= A 2dy xFHoR EY mAEIe #AR oJoA= A
A2 W AE Tk dutel] AGES m & JpsAlol IdE F 0 & (Bump et al, 2009)
A A91e] Bl dol T3 Ay =4a A4ES FdrhPrugh et dl,
2009; Estes et al, 2011; Beschta and Ripple, 2009; Ritchie et al., 2012). T3 oj
@ Aol 34l F(Keystone species)oleh= ARl 7Iwkato] AEj# =] 9]¢h W
A4 gred gk o]&4 AL AASES aL(Hebblewhite et al., 2005), X7l
et g e did AR AAR FFadE Y T3 Fo|tk(Sergio et dl.,
2008). stAIRE AEjAlCA ARl fAF EHdow s Qo] AEa wpEol
i el wel o] 5o AEjehd g T st JFS v A aL(Allendorf
et al., 2008, Darimont et al., 2009), /WA= Ao HFsk +25 HAY HF
o] o]=2 A Hof s A} A (Berger et al., 2001; Terborgh et al., 2001)2} A A
T2 (Etess et al., 2011)Q1 AEvFA o T840 FaFs v A
7 A5 5 (Carnivora) # #H(Ursidae)oll &8tH, A& A A
(Cenozoic) 3-7](Neogene), 7Fo] 2 A (Miocene) ZuF-¢l ¢k 1500%F d Ao H2
Alol tiFell A 7} #(Canidae) =78 w4 ® sE2 &4 Aok oF 5008
A9l Z2 @Al (Pliocene) 7HAl= Alth&ol EAjst#] Zv7F 1807 | A Edo]

arL
™

rlo
A
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N

F A= Aol o} Hel e} HE5o Zdol= 138~192 cm, 28] 9] Zoli= 4~8 cm,
o] doli= 9~155 cm, S dol= 21~24 cm, AT 80~200 kg A =o|t}.

=
°©

’

r X

i

Al Feo]l = AL dol v slen, &4 Es AaAQl T =

ATHNIBR, 2014a). A AMAe] Hbd7lE o] A Asts 187] = 7follA HAQA B

8 w3 Qo BopAl AS WY ANA gaE A 53 obAlel T A
G FAow W AL P2t ol FolHa g Felth olo] FAAAN

SAW(IUCN) A A, ok =(Vulnerable) &2 EF5 o] 9l om(IUCN, 2019) A
MAF o2 HF 7)o A3k o T2 EFT oA Aol I3k FoF F-EA-10
SAE] TAA A A ATS W= FAH HF $7]F o] tH(CITES, 2019).

Fig. 2. Asiatic black bear’'s skull structure.
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@ : Incisors
@ : Canines
@ : Premoiars
@® : Molars

Fig. 3. Asiatic black bear’s dental formula.

'“ - e A\ A, % ‘2-‘
Fig. 4. Asiatic black bear’s skeletal Fig. 5. The Asiatic black bear that
structure and morphology. eats with its front paws clutching food.
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Hind foot
A

- g9,

m.

Fore foot Hin foot

A

Fig. 6. The shape of bear’s soles and footprints.

om PREAW, writoz Ax W FEI) FF4AL T
2o AbESAL W AYE del AGEE HE 5 glo] FE 4 JEs:

U
FAd o Fgsol th(Feeny, 2000). wWakA @] WEIbEF 5 A

J59 AR 9 Hol F FuE ATH Ano 5w, A%

)
~
—
X
HU
N
)
o
Hir
rlo
=
o Mo
o
3@
K
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r‘I

D7t 53 (Ursus thibetanus)2 ol @t Wai, dolrlel, 18 i Ao}, F
o, A aEar ghape] S (IUCN, 2019)(Fig. 7), W3 A el whal 779
A 2] 4 o}F(Table )02 75 =d -vhete] A48
gjajol A, T &N A At AAGSH R Fhobalop A9 W
GV H(Ursus  thibetanus — ussuricus)oll  d193lE Fo|th(Ellerman and

Morrison-Scott, 1966).

FWES EsbEEel o oAbd AL AWuW, YaAYel AYss

A 471 4 A (Diluvial age) Althe] Aoz FAHH= S5 A $3d A
T AN EEE FEodA warvkEae I F=ol EHA=H o

g FIA Fd AVIE 7T & AvHHuman Animal Culture Research
Group, 2012).

Fticol = Wb 2w 230 AT wtEvlERRY AYe] 2a F

h

FA74 Holdol oEsts B I SHAEE FIA AN WHFAAA &

i

FotHA Addae] AAFTE FAHAAR 2047 T olF MAFTE o150
(Lee and Lee, 1996), @A} &3k &H5-eF gAjo} Bl F=7 =7 QAo M2k A
H(Jo et al, 2018). o] M2 5tE Wt TlE e Al A e du) 53 Fy
i duidl =EeUF g Ay

A, Beke] Fa AAARE BHRE B, Avh, WerdE 9, g, 3

-0
o
o,
S8
rlo
N
19
o
rx
folr
ol
k!
it
flo
>,
X
2
2
-\
il

rr

SHH(MAB, 2002). Allen and Andrews(1913)el] ©]atH 20417] Zwk 1 @A
T AN FHo® A4A b AATel AEaa Ntk SHw wEsts
duteld @M% 71744 o2 A AAl AR7Ne] oAl (H B2

o= 107677t 28 ¥, Y ol F = AI} 1970~1980d W =<
& ZAYFOE AF ANBAYS £2 AME AW o FER WA A4A HA

it

32 Qlf(KNPS, 2004a) AA&7to] o). E3], A%y B F3}el ghof
Aol Abgo g "ol Asixo] 1950 e 1970 th7kA] #| 2] Akl A 7t 160
ul2] 7} 3] A = L THEKNPS, 2004b).
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A el vt TbEa(Fig. 8)2 ofAdE B 3w B
< 9171 kA= [ 5 (MOE, 2018a) % E3tAl RS He ofgk HddA~
3295 % AA - Ho ¥ JHCHA, 2016).

Table 1. Geographic distribution of the Asiatic black bear

Scientific name

Distribution

Ursus thibetanus ussuricus

Ursus thibetanus gedrosianus
Ursus thibetanus laniger
Ursus thibetanus thibetanus
Ursus thibetanus mupinensis
Ursus thibetanus formosanus

Ursus thibetanus japonicus

Russian Amour, Northeastern China,

Korean peninsula

Iran, Pakistan

Afghanistan, Southern China
Tibet, Myanmar, Thailand, Malay
Southwestern China

Taiwan

Japan

Modified after Ellerman and M.-Scott (1966).

Fig. 7. The geographic distribution of Ursus thibetanus(www.iucnredlist.org).

Leatiet | Powered by Esii| GEBCO, IHO-
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ibetanus ussuricus).

Fig. 8. Asiatic black bear(Ursus th
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AE L Py

1. AXFE U 24

ofAlEE 914 YFUS ATty S 94 9A A VES Ad 109
Az w2 A LA g o v (Griffin et al, 2019), A 9AL 7jHtoew 3 95 =

A "ol Satellite Telemetry7F 1t 1990t 34k GPS collar 7]% 9 %

o,
T
T

>

2 oA AE dFo] F45% HHS =R o] AERE V& gl
= bl
T =

ko] HdEA Wl VHE 912 4 (VHF Radio Telemetry) #3 - <1
a7k e U 58 o) 9 dE g diste] Sk B350 Bt
£3t= W 9] slilo]th(Whitaker et al., 2002). dFAwk o] &gk 9% FZ 4
71 A8l A= 22 AFA S4A & F e 25
of A=Y E A3 9K kg F 5 glojol oA WHE =o vH 5 9
CHGilsdorf et al., 2010). WA 2 Ao A= AFodA FHH= A 4 4
Ik ot oAk ReE Fstr] flE A 20159 6€ ¥ 124, 23] A A
A HAE AR, HA 10 m oo vl A F5 B Pt 1544518
m o @A HZ LERTH

MtEE ol dE EAS 98 MAE i VHF F34:5 Fo43 27
(M3620, ATS, Canada)e F# st 44171(R-20, R-30, ICOM, Japan)& ©]-83}
of ASS Flsdon, FAHE A 99X AT SAUE HESAY
%_

(Fig. 9). 7} 240 9@ 912 #4& 4TS A7 nazow go| of

rlo

2,
Jot
r

)
o
o
&
12

= Wwolt(Cochran and Lord, 1963; Heezen and Tester, 1967; Springer,
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1979; Higgins, 1997; Bertram and Vivion, 2002; Hashimoto et al., 2003; Biro et
al., 2004; Yang et al., 2006; Hwang and Garshelis, 2007; Yang, 2008). 217]
o nAE TR A T oo £4 APoniY 2AANS AAsn FE
Aste A% 7bestth(Yang, 2008)(Fig. 10). ol e sk w212 A2}

=
2
oAy mUEY g F BF A A 2Hske] 44 9K FHL Es

N
ok
k1
|
R0
ol
o
fru
o
offt
ol
=)
>
o
il
Jot
r o
o
&
u
al
N,
c
o
ﬁl{
=
o,
A
T
i
N
N
|
ald

Hh7kE g %5 HS HRT(Home Range Tools) for ArcGIS(Ver 10.1) o]-83fo] &
Astaion, PEd WAL 92 Fx Tl TP upe] 91213 Hes s WA
o] & k= HZE-2r2e (MCP: Minimum Convex Poligons) 715 €] 1002,
B2, 50%°A HolEE A8ttt ol 7'M A EAHe A AA &5
A e WA xshd Ao A7t o "old 4 Ath(Worton, 1987). ©]
Heshr] g8l et v d F9AE Ul =(Kernohan et al., 2001) Kernel 2
FA4 2| (Kernel density estimation)®] 95%, 50%°l that BX41% #Wajstdch Kernel 2
=

FANS ARGz REsd PEs 8 FERES F45 (Yang, 2008),
5

Ll

N

i
H

o
BN

>
X

I

=1
)

=~

o[N

(Least squares cross validation)S 3l =%+
o AE de 5 So] P dubHd EAMRo® o] 8 THSeaman and Powell,

1996; Kernohan et al., 2001).
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Fig. 9. The basics of triangulation. the triangle formed by the 3 lines

represents the median of the area is the bear’s location.

Fig. 10. How to select and locate two points, The point where the directions

intersect indicates the bear’s position.
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g E4el #d ATE F AmE A PAE F 2vtele] AnE B4
q =

S
=
e 2 (Fig, 11b)3}, 2 Al7]e] Z4he obRl 570AE dige

e

T 7172 2017d 9¥ 1Y o7l 7F&(2018d 11€¥ 30¢)7HA

o 5H

AAHAE 129 ~29, 5 39 ~5¥, o5 6¥9~8¥, 7I=: 9€~11¢¥)= &4
=)
[e)

ster, W 7| T W AYGS FAletE g7t SUHESE A 4SS
X718t BHUAE o|&dt= Ald(Goodrich and berger, 1994)5 & 3te] F4
717 F<k 23] olgtE T AHE XAbSIRoH, F7F AP QA H TR

Fig. 1la. KF52 undergomg rehablhtatlon Fig. 11b. KF52 and 2 cubs breaks
training at Asiatic black bear natural hibernation and emerges from a tree
adaptation  training facility, was den (Image source: MBC).

injured due to snare and had a partial

amputation of its right forefeet.
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Bab AFE 9k migd S F(KMG3)S 201549 1€ Holu 2 & 10€9
A g Ake]l WAME T A 717re 20179 69 159 H-E 20189 129 Z7bA] (3%}

Table 3. Date of research

Release Date Term(Days) Type of Release
1st 2017. 7. 6. ~ 7. 25. 20 Soft-Release
Z2nd 2017.9. 5. ~ 018 5. 11 249 Hard-Release
3rd 2018. 8. 27. ~ 12. 3L 127 Hard-Release

5. MAZ 4= 24

jus

N7 E g AT AEY B2 VORTEX AlE# oA X213 (Verl).3.5.)
(Lacy and Pollak, 2019)2 ©]&3}3th. VORTEX Al E# oA ATl &AL
of tigk Are} o] AAbe digh A =olet 22 FAAQ FEH HFE9

A5 AAE AFsE Fao R AR E Y (Lacy, 2000), go] v o] 71
2o 714 HFsHTH(Lacy, 1993). VORTEX A E#old male] o A
Al BAo dHE 98 A3 /AT AHEy B 7jbk npd S 93 T
gt Eto]tH(Lacy, 1993).

VORTEX AlE#ol oA w7} ®ael] tigh Weghs oA wite KB
Aol dfe] THARE St o, AlEdHolAY AZHA WHelE HA AL N
Aol dukd Hel2A AElE s 100do2 AAHSATHGrimm and  Storch,

2000). 4] 3l4= 10,0003 & A Ao
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= 3A 7R JPdsE AT AlvE e 12 A gAk ATl tigk AE
AetiaL, Alvele 2= 71 A2t AT gEAb-Thopal el A
HAE #ekete]l =4k, 7hoRtt A3 e AFET|E oA =
FALro R T3 WS st thFig. 12). 71 ATl g A=

He BAsta F7F A olde B3 AEH AL A vkds 93 @h(Table

>
=
A
to

HE A gl BABAT. 53 Auee 2e04E oE Adelre] %A 4
AL st F7b ol AAE Y Ao, AF A e e AAE

(Meta-population) ©]&& 2 &3te] A|EHolH A} F2& 43T}

Fig. 12. Regions selected for VORTEX simulation analysis, means Sce. 1(Mt. Jiri),
means Sce. 2(1-population: Mt. Jiri, 2-population: Mt. Deokyu, Mt. Minjuji,
Mt. Sudo, Mt. Gaya).
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=
Abg] AE] Alzdle itk ZAE HEE 83 AERALE SO 8 AT
AES Ao RE AAse dojd FHES FElHQd Aljbel] fold HA |
(Fuzzy number)Z W3ltslo] AN S drET F drh(Kwak and Lee, 2011,

Choi ef al, 2014b). AEEAE F9 5ol G vAe thasd hs) 22

W, 2016 114 239478 12¢¥ 8A7kA AMAA #e], WAL 23, 24, oA F
A, e o, Bed 5 vravias 5 AN #gdEE d5E 29 ol
B AFA 30"S Yo Z EAEATHTable 5). AE2AF A3 4 94

Excel Win. 2016(Microsoft Inc., 2016)<]

A5(AA BAAF)E £ (Table 6).
B AR Fyel o} Az
9 e A oA wedol sbssel, AAAde] AR vtET S Arke

Aol AgAdo] & Aoz AdEAH(Choi et al., 2017).

2
S
>,
K
(.
)
=2,
>

<l
N
v
N
M\
1o,
S
>,
iin
o
i
1o,
a2
oo
rlo

Table 5. Configuration of respondents in practitioners of restoration projects

Responder Configuration n %

Male 28 93.3

Sex Female 2 6.7
Total 30 100.0

2~3 year 4 13.3

Work 3~5 year 3 10.0

] 5~10 year 13 13.3
CRDETIENCE  Nore than 10 years 10 33.3
Total 30 100.0
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Table 6. Function formula in Fuzzy criteria decision making

Division

Function formula

Fuzzy number setting

Set the fuzzy number for the language scale P for
the degree of influence and the language value S for
the degree of confidence.

When the i-th respondent selects the t-th of the
five levels of influence and confidence, the fuzzy
number can be set, and the three-element fuzzy
number can be mapped sequentially at quarter
intervals.

Pi=(ay, by, ¢), ;=04 iy @)

Language value

P, (Influence) S,;(confidence) Fuzzy No.

1) Very small 1) Not very sure  (0.00, 0.00, 0.25)
2) Small 2) Not sure (0.00, 0.25, 0.50)
3) Normal 3) Normal (0.25, 0.50, 0.75)
4) Large 4) Sure (0.50, 0.75, 1.00)
5) Very large 5) Very sure (0.75, 1.00, 1.00)

Fuzzy confidence index

of individual evaluator

The fuzzy confidence index 1s the average
confidence interval of the result of the i-th responder
responding to the R items, It's the average of
multiplying the minimum, median and maximum
values of influence and confidence.

F=(Y, @, Z)

1

Y;:E atLROtz Ql:; tsztz Z:Z CtLan

t

Fi= Fuzzy Confidence Index, Y,

@, Z= Confidence index factor,

R= Number of evaluation items

Sum of fuzzy confidence

index

The fuzzy confidence index is aggregated to take
into account the language scale chosen by the i-th
respondent for the evaluation question and the

reliability of the choice.
(F)-5l0Z + @ + -0 Y]

I(F;)=Total sum, a=0.5(Optimism index: The optimism index is
assumed to be 0.5, which means that respondents made decisions

in a neutral state)
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Table 6. Continued

Division Function formula

Normalization of total wmnom(I(ED) (w20, Y, =1)

Sum

Calculate weight w, for evaluation item t. In this case, if w,>
Wy, t; 1S interpreted as having higher priority than ¢,. Finally,
the sum of the weighted values is 1 to derive the fuzzy

evaluation score.
Ewil(f it)
i=1
Wy = R n
Z Z wil(f it)

t=1i=1

Influence Index

(Fuzzy score)

1f) =Gz, +hy+(1-a)y,]

Modified after Guak et al. (2003); Lim (2011).

Mgl Azl FAEE B Abm, QshA Abx, e Abm, A A
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Table 7. Data of Asiatic black bear by radio—tracking

Year N_Code Sex Age
NM14 Male 11

RM19 Male 10

RF25 Female 8

2015 KEF27 Female 8
KM32 Male 5

(n=15) KF34 Female 4

KF47 Female 1

KF49 Female 1

KMb51 Male 2

RF23 Female 9

RE25 Female 9

KF27 Female 9

KF34 Female 5

2016 KM45 Male 3

(n=12) KF47 Female 2

KF48 Female 2

KF52 Female 4

KMb54 Male 1

KMb55 Male 1

RF23 Female 10

RE25 Female 10

2017 KF27 Female 10

KF34 Female 6

(n=11) KM45 Male 4

KF58 Female 3

KF59 Female 3
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Table 7. Continued

Year N_Code Sex Age
NM14 Male 14
RE21 Female 11
RF23 Female 11
KEF27 Female 11
KM45 Male 5
KM46 Male 5
KF47 Female 4
KF48 Female 4
2018 KF52 Female 6
(n=19) KM53 Male 3
KM54 Male 3
KMb55 Male 3
KM57 Male 2
KF58 Female 4
KF59 Female 4
KMG60 Male 7
KM61 Male 1
RM62 Male 1
RF23 Female 12
KF27 Female 12
KF34 Female 8
KF48 Female 5
2019 KF58 Female 5
(n=13) KM64 Male 1
RM66 Male 1
RM67 Male 1
RM68 Male 1
KM70 Male 6
Mean+S.D 5.40+3.69
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Sabo] Felshel A/E 2 A T AR etk oo A4S &
A e 7 2 1AM, 7 1% BAAD e 5+ Atk agx
A7, obA, A 1Ee BREE AASE 42 n=14, n=10, n=15 & 39714
2 ERAYL B4 432 RS A3, vhEU7NZ, T4%), el
200), VBN L, 699 o
mZ EAHYUY o]t /HeE wasEFe F volNel FUTR AL NTY
FTUAA 71 weol AAE = Y 900 m(Kim et al, 2012) A9 Aoz 7t
e o] @] o3 FUAET MUY AOE AT,

38] ol EWol BAR OAA F AHAWMWE AT FUA FIS ek

E3 AAEAE A4 F3S AR, A7 25 n=14)2 vkl 13714:(93%)

A=s o8P Aom yeiuth A 250=27)2 187146725 vel=s A9

WA FEo] A= AEFES vERlTh gFle] FHA
(58%) = 7H wekom, o] 10704:(32%), W=
INA10%) e ol A9 WA FH& AT 23 3L BT veles
Aesl o7 BEAEATE Beecham et al. (1983)0] 23}, nj=k ofo|r}z o] o]
7} S35 FHUA 657140 713 T EE 2%, Uz 200%= Ao, UHA
8% A EE Hiel= o] FEHE o] &gttt Stk ES va HA Yol AR A
do] o g7} &#H(n=215)2 UF=o| 68%HaL, FH] AR npolEFS A
satH, A7 vkel= o] & WE7F =t} sk th(Klenzendorf et al, 2002). Y
S WAl A ete W TbEEe] A B3 A RAIAE SddE oA
1471 A1 9] 749 1370 A(93%)7F WF=& ol &3 om, 1/fA| o] Vrzg, v A
MA= FHo suAz &8 7Hed UF7E gien, 7take AAke] oFRbA] <
o] /4xo] 3 vl =2 FA 3 v ¢l th(Koike and Hazumi, 2008).

25
Aol wEsbsel FUA F9% dAsle] FWA F Aol 4B

Ho
ok
o
i
5
fz
[
=
Ao
M
o
5
B

%
o Aoz A Az FANY, AAVAY FAA f3) AL 9% 99
29, AARAY Aolx tehd 5 AL Aol oAtk oo A%H ATE
% AR FHo% nd JusA FEsoler & Aole AnHm, TR B
& 7bss AAA0) e 2AE A olor & Hole wadh
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Fig. 14. Average temperature in Fig. 15. Average hibernation days
hibernation period by year. by year.
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Fig. 16. Hibernating day and temperature scatter plots.
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2 tH(Doan-Crider and Hellgren, 1996). &l AldlE AFo] & w, o= 3 o]
Srd A EF4tE S-S fdE FUAE ™ Adgste] vlad w5k A7) FWA
S A#eE Ao w2 FAEY(Danilov et al., 1993), &4 T FHA oA U5

RS AXNEA A7 7F ok Fgo] 7hsdh A EH7E HY sHE TRt
ofe] &FS ] ofE Hl FAF IFd HE vW &S dA e JeR H
oltt. 3 B 7k 7129 Af Add Ego) vES A3 Az Hio
Al ZFe 7], Holo 2 A Ao 7|zt AAHIL AYH 25 TR
A (Evans et al., 2016). ot 7} SS9 A, dFHo] FAHT FHE U
Alzbste] =7 FREE AEds B o™ (Smith et al, 1994), $H7IF &< &

=5 A AA=Fo] FA vlE 18% EUH AT AH}E JAtH(Ramsay et
al., 1992). oI ATolM= S4tel Fojshx @2 AN +2 2w e sd
548 89 A7 AtElste e 5A4S Kol Aow yeued ole Aat
o] wo] gl M2 7] zpole A 7]Q1g Aol dAH

BAGAE(=39) W dFE AR 23}, Aj71(116228€), o AI(1154299), A

A(117+21Y) BE 80| H|L£d WF W Adsw ey, A4 W 3

fl

(%]

AL 116250, o5 19 ol AR A fojg Ao)rt gle o=
e THEF=0.022, p>0.05). ¥ A 5Y 7|22 A7 1wl -1.2437 T,
b A IFS 19+47 T, AA 2FL -06+45 TS Yela AA 5d A=
Bl -02444 T2 vetsked, old 424 23 F9% Aol
Aoz YEPYTHF=1.73, p>0.05). W 7]3te] Ht 7] =AM

0626 C, ofAdA 252 -11+18 C, AA 2§ -05+t14 C= YERLoH,
AA 25 Hrte -02+21 T2 ZAEAT. B4 A4 (two-way ANOVA
test) A3, Fo& Aol7t gle AoZ YEWTHE=256, p>0.05). 9 5 A
59 H 71 A A A7l 2Fo] 93438 T, ok A 2FL 49441 T, A
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F< 82+3.2 T(Table. 100= AFE oW, AA P 7.844.0 Tol+=
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20174 7hE deAS EAT A, 9 FolE de A B Bd dE
A2 67.30 ki'(MCP 100% )<t 18.93kn'(Kernel 95%)e] o, 34 dl&H2 359
kif(Kernel 50%)& webwh vz kA 7iAle] ot 532 14934816 ki
(MCP  100%), 11.27+11.70kr'(Kernel 95%)% XA =S, 4 dsHALS
2.29+2.56 kif(Kernel 50%)= 4] %] %1 tH(Table 13).

# ¥ (Ursidae)= A2 A9 A8 9 fsde] F3Fs v A= Ao AFe FH

=1

To met JEFS v A= Aoz dHA d=d(Costello and Sage, 1994), |t

=
Hillpel S3UFo A& He Aoz I3 A Adthk(Nozaki et al, 1933). 53]
beolve Y] A ANS F4%E 5ES ALEH AT 4F3AHA "o g
T4l 84 (Brody and Pelton, 1988)7} &&= © HuF7F duje Aikke] =7
%3 8-S W=t} (Arimoto et al., 2011).

Q)% Aol JHAZE trE JHAY Htel Hlaf of ouf W Hi AsdAS THA
o, 4 g5 TS olEHT W dsHs 7 Adoem EAHAE, o=

of R el AAZE A BARE FH OAIA o] dZbA oF IUHY &t Wl e

rol

3 R Yol HAZ U B ol BEL Y Aoz FRAL
Fo BUe A 5 ol v =¥ ALIIA Feol AW FAHORE Ao
=
o

A= e olth(Kilham and Gray, 2002). wWebd s 34 T 7oy
%]

e AvAY e ZEel e adld AFHer wad

0%,
ol
o
g
o
4
I-l'l
o T
@)
=g
=
5
®
—_
<o)
o)
L
fo
o>
o,
o
2
=
20
1o,
Ry
ru{
o
offt
)
o
Sh
i
ot

28 kir(MCP 100%), 0.30 kif(Kernel 95%)°]3lo. ™, 34l A
g B F gle A4 dEde 004 kiE EAEHAT A A
2.17+4.06 ki'(MCP 100%), 1.74%+2.67 kif(Kernel 95%)% WEFSL O™,
A BsHS 0355054 kif(Kernel 50%)% of& HA JHAlEol Bla w9 F2
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BH QA ozt 9= MAY AEAL 586 kt(MCP 100%), 5.29 ki(Kernel
95%)gom, A FE=AL 043 kif(Kernel 50%)% YEFRETE A kA o] 3
=4S i 5.14+7.77 kit(MCP 100%), 5.90+8.60 kit(Kernel 95%), &4 8532

kn'(Kernel 50%)= th& 21 ZQAol Hls) A=<l At Psde |

A7l o ool WA AfFRAAT] AAEH, 2AA wo] 44 o]
bealAE A5 9 Fel AMA dEHe Hir 4506 kn(MCP 100%),
137.40 ki'(Kernel 95%), 34 &5A-& 31.12 ki'(Kernel 50%)% WEFsETh U A
228 bl A FEdEL 18174744 ki(MCP 100%), 25.10+5.87 kif(Kernel
B%)E EAHAL, HAA PFPL 589243 kif(Kernel 50%) o] 1tk 2018y 7}
SAe) 94 Aof MAY He FETEAL 9557 kw(MCP 100%), 59.22 kif(Kernel
95%), A4 WsAL 5330 kif = YERSTE U A ZAEeE bl A e] ds A
[ 42.06£30.29 kif(MCP 100%), 67.58+48.35 kii(Kernel 95%), 34 3% d-e
15.0410.60 kir'(Kernel 50%)% A =Stk o] 7|ke] Hit olsAeE w4
A7, 9 Fol MAE A5H olF AT 1,593 mola, YA F4ks 4
MA= 1,135£235 melR o™, 7H&H e 94 el JRAIZE 1,812 m, 43k A
MAE 14624596 m= YEFSTh €4 el A FsAR A4 PYsAS =
Abet bl MAIET Hags W, 2~38] 2 oz Jeon oFAg Ed
30%7t B Aoz YERtH(Fig. 18). ol& A4 Ho| &F Al7|7F =
gol e} A 719k A HolFsg sfof AR A4k ] el H sfA ] B F
EEg AA A0 AdF A7 BT Hold, T outE|e] A7E FAlY ¥
gF T HFAQ aclel o) ojFAt AFdol AE AoE FAHEAE =
3wl Eol A7) A7) 5Y ~79 (Kozakai et al., 2013) Akol =7 74A

al

N

of o3k X7l EA(Swenson et al., 2001)S 3|9 3t7] &) =4s oA WA B
o WolsHol Ay or "Hojxl= Qo] &l ordd HFAE 2] Y3

ke F7Pe o Az,
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/B KF59MCP100

Y

[ KF59_MCP100.

Fig. 18c. Summer | Fig. 18d. Fall
Fig. 18. Shows the home range(Kernel 50%(Thin line), 95%(Thick line), MCP

I KF59_MCP100

[ KF59_MCP100.

100%(Polygon)) in the winter of 2018, spring, summer and fall. The KF52's home

range 1s marked in yellow. And the rest of the color indicates five female bears’

home range.

o AX Y FEe] AR opel A Holgdo] REHE Al7|e] FFE 98] Brhv5
grch A4o] taksie] Holglo] gridow FNd Ay

2
o FAHM, o= A7 5 AN AT 2SS oE ¢ U= A
Y
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A FRe AR A3 o Foll JiAle A4 FEAE UFES Y
AL, ZAF H Aol 7l A= v = (n=3), =A(n=2)°14] We]& W&o
ol

sith 3 opgrael MARE 9B HFO] ol §F BW P& AYL A

ol
e

off
)

ully

f
rod

fllo

Ay v =(66.6%), E=(125%), Y- sH(12.5%), ®ol(4.2%), -
(4.2%)°] coz yestow, ol &84 AR, FHs "=2XRE V5o A
523 THA £38S A9 tH(Stephen and Pelton, 1994). Fo] x| ot} X ¢] *
AP A A 9] 80%(n=12)7F UFES o] &3k 3 (Weaver and Pelton,
1994)& BlFo] Hts w 4 o JHAY A7 A4t Fess A% sHA &

=4 Aol Al A 2 Aelrt gle Ao HY T A
1779 % WAl 4R 23 AAES H UL 175231349 3 vl glS

Apol 5 HolA kSkth(Table 14). s Al&Ad2 1149 208 = S4Fe 21 70

] Nyl

o T

9 AA H AAdd 1149 1997 Ael7t glolen, #H F5d2 5¢ 15¢

2 gt v FRUY 59 1293 MwAL 9 AolE tEhhA ek

Table 14. Result on hibernation activities

N_code HD! Alt.*(m) Den type N¢?
KF52 177 975 Tree 2
RE21 186 1076 Rock 1
REF23 120 1122 Rock 2
KE27 199 432 Nest 2
KF47 183 1190 Nest 2
KF39 187 1077 Rock 1
Mean+S.D* 17531 979309
! hibernation days.; 2, above sea level.; 3, The number of cubs born.; *

Standard deviation of other females except KF52
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=
T

A ®th(Heyes 1994; Galef and Whiskin 2001). ©@5 A

=2
°]3
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=
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HI
>

WA 1~32F Fob At A % 4k AAVE &5d B ol 1=

= o} Table 159 Table 169 A A3+ vle} 7t}

Table 15. Travel distance of Asiatic black bear

During the initial 20 Average travel
Release . Total(km)
days(km) distance(km)
1st 5.00 5.00 100
2nd 3.25 1.95 207
3rd 3.10 0.99 193

Table 16. Activity altitude of Asiatic black bear(KM53)

Release 1st 2nd 3rd

Alt.(m) 816.94 823.95 935.12

o
o

12 WAL o]%F 3 A Hold wE2ZE FEHo AEHor olFdE AF
UEblth Rl A A 28 F wzhA] o]Fd AgE oF 100 koM, sHF
Hyt oF SknE o]Fd Ao vElETh 20179 7€ 64 A WARE A= 209

54 Aol A A 28 = A rhFig. 19).

20179 9¢ 549 A YA AAe 22 WAbE WA= 1A WA A2 B =5
ol YAE Holthrt 35 nEHTI T QltolA Tl A glato g o] F 3l
st 201849 497 A 5 vA 1 T AAE golu FHe A WAL
GA H2E ARE Bon olF T 59 59 AHe] 1% o5 TA ol
T2 AN Fd =g uEH it FESY ARE S FIFEHJgA 23 B
AL B3| ol2 e 7)IZE E9F RAIZE ol F 3 Aele F 207 kmolloH, &
T olE A= 1.95 kn, 12F WAF &5 d4ef vlagk Ht ol F A= 3.25 km

= yebsttH(Fig. 20).

0.

El
c
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T ol E AR = 310 kmZ EA = vh(Fig. 21).

12 &% A7) B % LEE 81694 m, 23 BHA 7 HF FF L=
82355 m=z A HAT vpA o R 33k WAMA7] 9] &E k= 1AF, 22 WA
A 7] Bth =& 93512 mE UER T

-

2 s ) W \ s
'("’ A ; ) e Ku-szmEA_Ist
. { Al 7 Nela=gBe

2

AL L —— =3

> i USGS, NGA, NASA} CGIAf LSHOSANI -

0 ks éfs‘tgﬁ,‘ssA. Geoland. FEMA; Intermab and the GIS user commup Elie = a2
A ; L

X \

4
A7
T :ﬂe?m‘

Fig. 19. 1st Release moving pathway.
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Fig. 20. 2nd Release moving pathway.
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Fig. 21. 3rd Release moving pathway.
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S 24 A3 Fig. 22¢] vebd wpeb o] 13} WAL Al7]e] FEdol
7 WRAIL76.60 k), 32k WA Al719] o] s A Aow uEyt
(135.84 kif). Kernel 95 4] A% 124 WAL fsdo] 71 HA Ve S
™M (7,244.33 ki), 32 WA Fs o] 7 A2 Aew EAMEHJT(214.66 ki), =
3, 12 WA AEA 33 WAL FEAd vl 7.7 W AeAS A, A
Ao 32k WAL Al71e] dEdE 13 22k WA Al719 e AR 2
Ao veErsth 1~32F WA AA g5 AL i 490.25+435.84 kil ow, Al
A2 A= 11350410655 k' (MCP 50%) ¢} 705.16+1,070.21 knf(Kernel 50%)(Fig.
23) & YEyt(Table 17).

Flg 23 lst Srd Core home ranges estlmatlon by MCP 50%; and Kernel 50%.
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Table 17. Home range estimations of Asiatic black bear(KIVI53) by MCP and Kernel

Home range(kn')

Release MCP Kernel
100% 95% 50% 95% 50%
Ist 976.90 974.49 234.76 7,244.33 1,940.52
Z2nd 358.00 332.78 70.97 602.88 115.40
3rd 135.84 111.74 34.77 214.66 59.55

o EES Al U= FH AAALG DHE BAS FASH] doprin, A4

A= AEY HA dest A= H AE 849 xJo|th B ETELS
Z|EA o g Hol & FAA dastH, o Aed AAAE AR =
g ol & AEY dBHEo] Utk(Spaan et al, 2019). wetA olE kM EEE
& BsAoR AES A8 AFe AAAE Fo} o]ssta A&t As AH
S HHESHE A AEsE FA4S AU (Marco and Marco, 2003). A2 A 2] %]

-
oX,
=
ol
o
a2
ro,
N
olr
o
ol
rlr
pou)
o

2 434 A (Ning et al., 2019). & &3

% AHko] M2stE B3 (Urusus arctos)e] Ao 9)&td, =71(12.4 kn+1.0 km)

34 FHEE oleAY It F7tstr] AlFete] Ao m st 4MFEH 2
o & o] 3tth(Shirane et al., 2019). o]# 3 F=Zl2] &3 X20 B4t 5o

=
Aaff Hal= == JHATe X ThsAde SokAle SAAd 2 v

flo

N
ax

27 FEsHS A "o g 1

rlo

(Shirane et al., 2019). ¥+ oA &5

48 AN e GA AAE A¥ NAAZ FHEEA AEAL TP
o o]gali AWE molw, B BEL £ wol BFHo] AN o BL

A &858 z=tH(Mano, 1994; White et al., 2000; Zedrosser et al., 2007).
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Holak S Zrol A7|ol Al =3t A9s Eotty= ‘Y9 W ol F, ©]37]
£ 3¥stAY 0 F& Yol AdS Fol Wl AJow o]ste ‘BRF o
(eruption)’ % ‘EAk(dispersal)’ o2 B 73Ut o]AL Hojd FogHE o
A3 o]t Wsowr i (inbreeding) 9t Heol AAS dsta A7 A
e #35h7] 93k 254, §-44 A -3(genetically programmed adaptation)S <
gk ol Folgt AL
ofAl & EAF
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SE,
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offt
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rlr

WA A 3R oA A A=T Al obd AT shARE 29"l A
AsleE A Bge Agole 3AIFH WA EEd 3o st (Zedrosser et al.,
2007), o] AAl7le @3k AFolM = 2~4419] AR HSw 3 JRA 9
A A A Aol EAE AS A= FATHAsvid et al, 2002). o] ¥
ATE JNAY] o] F& Morrison (2002)¢] AAIgH 4742 FEH] & 32k WAF o] F
HolF= A3E Kol F49 olF Y AU 2
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4. A2 4= 24

1) A 2r7rEF AAF AEY 4
A g Abol] A2 5k= Wb} o] 100d@ ¥ AEY EAS 10,0008 HEE-E) o
Algdg ol st A3 (Fig. 24), ¥+ 2 ZHSE, Standard Error, p<0.01) H$] ol A

dE gE2 41%(04115), BE &2 59%(0.5885) % A H ATk AlEH ol A

alx
(Y

M

I, A HEZA S Hd AR 7T177TA(SE: 028, SD: 17.66), B AEE
(stoc-r+SD, p<0.001)< -0.0140+0.0904= e}t 1063 A& o2 FfA 9]
A7V7F AsAlE oluzt F ol Fell= AlRte]l AdaeE Fo WEoeR iy H

a

Ao BAHUHFig. 25). ol% s AAT A/E Akl BEFF

rr

%

o
ie)

S
T gEo] /Y= AS AAelF Atk(Fig. 26).

Default Scenario

Population Size

0 10 20 30 40 50 60 70 80 90 100

Results: r =-0.014; SD(r) = 0.090; Pr.Extinction = 0.41; N = 36; GeneDiv =77

Fig. 24. VORTEX simulation analysis shows the change in the size of the

population over time.
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— [efault Scenario
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0 1 20 30 40 ] G0 70 ] a0 100
fear

Fig. 25. Result of estimate rates for the mean Stochastic rate(Exponential

growth, Mean, Stoch.—1).

e Dt Stnarin

— Defatlt Scenario

08 g PR 40003
2164 L16 0
5 1w 40
2 2
2144 L &
5
= 200 L oo
124 L
[l T T T T T T T T T T T T T [l [l LI L | T 1 T T© 1T T° 1T T 7T T T [l
[N N N </ /AN AN N ] A T N N N A N
Vear Vear
P(survival) P(extinction)
e Dt Stnarin — Defatlt Scenario
n n m Xl
il il i 0
284 ] 50 i
c =
j04 La Tad L4
2 B
xR Lo 731 L
5 =
2 il il i
04 il i il
[l T T T T T T T 1 T T T T T T [l [l T 1T T T T T T 1 7T T T 1 T T [l
[ R R A </ A (A A ] [ R T A A A A A ]
Vear Vear
N-all N-extant

Fig. 26. Plot data specification to result of VORTEX simulation.
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rlo

HE AW HF A7)E 21.32(SE: 0.22, SD: 22.04)2 YEom, £A
13.84, &7 7485 YEMEI, AE AEHNA BT Fd HF A FE
35.40(SE: 0.23, SD: 17.98), (Table 19)& F7& 2352714, 47 12.7070A =
A H A (Table 18). ol FAtel o] 7bed #& /HALS A7gta &
A= A Bl Eo] T2 whd, AAHQ FA4F 3] AR B 5 e 0AlRH
3AZAA L] A7, ol g A o] vl go] VS & 4 Atk ole A¥E & uwl 100

&
d o] B FE 1 Sie ojduny wE Zo] odE

Table 18. Means across populations

Age All population Extant population
Males Females Males Females

0 0 0 0 0

1 1.11 0.53 1.89 0.90

2 0.97 0.50 1.64 0.85

3 0.86 0.48 1.46 0.82
Adults 10.90 5.97 1852 10.14
Total 13.84 7.48 23.52 12.70

Eo] 5% olatz AT A AAsAY. ek AgHeld HF EF FE



Table 19. Simulation results from 0 to 100 years

Probabhility of

Year N_extant N_all Survival

0 63 63 1

1 62.01 62.06 1

2 61.62 61.64 1

3 62.25 62.22 1

4 63.84 63.79 1

5 63.65 63.63 1

10 63.71 63.66 1

15 61.7 61.5 1

20 58.96 58.72 0.9999
25 55.46 55.18 0.9994
30 53.08 52.73 0.9962
35 50.49 50.45 0.9906
40 48 48.44 0.982
45 45.62 46.67 0.9677
50 43.24 4513 0.949
55 40.69 43.64 0.9244
60 38.25 42.58 0.8956
65 35.87 41.52 0.8667
70 33.51 40.46 0.8282
75 31.17 39.43 0.7882
30 29.05 38.4 0.7507
85 26.97 37.69 0.7092
90 25.04 36.62 0.6708
95 2312 35.92 0.6305

100 21.32 35.40 0.5885
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2) F7F AAT FAH @ AAT JEY £4
ZF7F AAA W RA oldel thE AT olFol AE P& AFE uEd A
Eelold A, A BAF Al AL, S NAE WA A9 AL gES

3% o, s AL A4 VIAE e WMo AL gES 12%E B4
fo=]

7)
HATh wgk 670A WA Al A 270, A ANAE BALE S Wk A
FAS ZHzt 3NAE BAEA S AS BT 46%0 AE dES B a8

SHAIE WA AFol= w2 20A, 42 670 WAEle W 65%9] A=

38, 45 47 NAE BAAS We] AE FEE 56%2 2415 A rh(Table
20). EF R YA HlEo] FA P MEnT ¥ Aol AEe] Fyol &
A AL & F AATHFig. 20 AA WA AAFE A hFH ok
of stugl Hd we AAZ BASE Aol AFA Aol A 4+ o} o

=
2
|
ox
>
ol
ol
2
o%
>~
Rl
ol
ol
N
=
2
n)
o
o
xo
o
(d
fu
BN
ne B
(@)
=

A Bustel Warshs Aol G&Hole ANE

Table 20. Survival probability and extinction probability results with different
sex ratios and populations in VORTEX simulations

Probability of

Number of individuals Probability of survival o
extinction
4(Male 1, Female 3) 43% 57%
4(Male 2, Female 2) 12% 88%
6(Male 2, Female 4) 46% 54%
6(Male 3, Female 3) 46%% 54%
8(Male 2, Female 6) 65% 35%
8(Male 4, Female 4) 56% 44%
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— 6(d83, 23) — 6(32, ?4) — 8(34,%4) — 8(32 %6) — 4(32,92) — 4(3L 33

T T T T T T T T T T T T T T T T T T T 1
0 10 20 0 40 50 B0 0 B0 a0 oo
Year

Fig. 27. Plot data of the population change by the VORTEX simulation result.
Different scenarios (numbers by sex) show a decrease in population over
time.
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Akt =78 AT @ A MAAA W JRA BAE AlvE L 10,0008 A

FZ 1A 4R 3MAE WA A Bl A dE FE-S 7%(0.06760)
dom, A WA "ol Aele Al Hit 838do® vEWTh Hit HE 2F
ol =79k JRAISFE 57.07+32.61, 61.11+29987 A2 EAHA, HF HAH
& -0.0024+0.0707= 415 A thH(Fig. 28).

F7 2 AeE A A S WAE A Bl A 9dF g5 10%(0.1010)
ojglom, A WA WHFe 27|74 Aes Ak Hit 80580tk Hit
HF mRGe] A7 ¢ NASFE 52.76£33.16, 58.56+29.827 A & EAH A1
+ AFEL -0.0039+0.07322 291 % A HFig. 29).

FA 2MA e} GA NAE WA A EF FES 5%0.049D) % eH, A W
A B Aee Har A &I7deldrh Hit HF EF e Av)ek A
45 59.96+31.81, 62.97+29.6671 A2 A=A, Bt AFES - 0.0012+0.0697
= YeRth(Fig. 30).

FZ AL GA IMAE WA AlEEeld A HE FEL 6%(0.0625)
olglen, A WA WFo Al AIFE Hi 84079z yElgd Hey AF
Rl Av)e} AMAFE 57.96+32.27, 61.74+29.69 7 A
5L -0.0022+0.0705% HelE 2 tH(Fig. 31).

FH 2A L FA 6MAE WA AlEd oA Ay HE FES 5%(0.0462)
ollon, A WA WFol Al A Hit &H75HECIUY. Bt HF ZAG

o] A7]9k MAF = 60.48+31.86, 63.33+29.78/N A= FA A, At FJFES

HU
Hm
&
22
o
2
ot
M
o,

- 0.0000+0.0705%2 221 = A th(Fig. 32).

FA AANA L FA ANAE WALE TP AlEdEeld A, dF FES
5%(0.05200 011 2™, 3 WA dFol AEs AR H B3/Ho R FetE
th "G HE 2R 2719 AAFE 60.05£32.44, 63.26+30.2070 A & EFE
1, B AFES -0.0013+0.0702%2 HEFTHFig. 33).
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e d{Male 1, Female 3) Population? e d(Male 1, Female 3) Population2 e d(Male 1, Fernale 3) Metapopulation
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Fig. 28. Plot of change in population due to release in additional habitats(male 1, femmale 3).

— diMale 2, Fernale 2) Papulation e dMale 2, Fernale 2) Population2 e A MAalE 2, Fernale 2) Metapopulation
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Fig. 29. Plot of change in population due to release in additional habitats(male 2, femmale 2).
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Fig. 30. Plot of change in population due to release in additional habitats(male 2, fermale 4).
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31.

Plot of change in population due to release in additional habitats(male 3, fermale 3).
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Fig. 32.

Plot of change in population due to release in additional habitats(male 2, female 6).

LRLI

100

50 4

80 4

70 4

MeantM-ally

60 4

50 4

40 4

30 4

20 4

130

120 4

e fitMale 4. Female 4) Population? e fi{Male 4. Female 4) Population? e i Male 4. Fernale 4) Metapopulation

Plot of change in population due to release in additional habitats(male 4, fermale 4).
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2000). Shaffer(1981)= 543t &9 AFHA LS 4T + de= /M &2
MAFE 4 £% 7/l A7 (Minimum Viable Population, MVP) 2.2 o] 5 &9
gk Aottt ol 1,000 FF AAX] oA Wkt o & The et AT, =

24 g4, BF 3 stAler & AdAel, 2ela Fd7 ol s 4E & E
NV%E ST F v HAaTdoR 5= NATL AVE Feth =g, 5
BEe] AHAQ AES & e AT FH FHo] sbssthFak et
al, 1991). H & =& AL A7) FG0 &3 7HF dFEZAQ AtElE vl @A
5 AbERe AL B ALeF(Bighorn sheep, Ovis canadensis)sS 7007V 71 ) -2
7] FHE A3 Abg o]t (Berger, 1990). ©] Aol Z H AFE A 7]
ot 12270278 AES A=Y, A 50702 wiwke] A= 100%7F AE A
on, 100704 o]’de] BE JMATS 70974 AEFHAL Ha E5 AT 9

22 gago] F82 gelvo] gov), RE Fol FUANA HEHE HEHY

M

>~

rr
riu

-

N

I gdstd Ao Z71(500, 1,0002 FEH o AAHER 1 dfAo] Y
=)

i
30,
v

(Soulé, 1987; Frankham et al., 2014; Franklin et al., 2014).

Aot AEH B2 (Population Viability Analysis, PVA)S 7 A4 #4418 3
& Aor HAh 5 AT o8 i B AAE AL, o=
AAT 188, Bd A4S Frketo] tdFol Fox1 &4 A2 5 A=
S AR AHgEE B4 7WoltHBoyee, 1992; Ruggieo et al., 1994;
Lacy, 2018). T3t B o] o4 AE FEE o53t= AlEdolde 844

& nestel MRAE AATY 45 A8 FAA F 2PE YE 439
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5. Al2HClojuigja =2H8

1) Agit 7t F B LAY 718 dMAYE

F s A B (Population restoration) g $138] ITUCNoIA] A A &
Tl A At A olds Fall VIS JHAlE S §AA gFdd AAsE B
T+ ‘Al Z3HReinforcement)’ 7H'd-& 283t F3FATHSRTI, 2013). 13 &
A AS FdstdA e $Y ofFo] i FEHYH =9 AR Eel AR
= fF A A2 delA e A T4 ® AL A A Sl Aafste] 358 A,

et T4 SE2 =d7 A, AR JHAl Sl tHEE WSS Table 229F 2t

O

Table 22. The Asiatic black bear management details of Korea national park
Institute for biodiversity conservation

Code No. Division Sex Remarks
RMO1 3 Harvest
RMO02 d Harvest
RMO3 Russia 1st release 8 Harvest
RF04 % Harvest
RF05 ¥ Wild
RF06 ¥ Dead
NF07 ¥ Wild
NF08 % Dead
NF09 ¥ Dead
11\1\115[11? North Korea 2nd release j; ggzg
NM12 S Exchange with Seoul Zoo
NM13 3 Harvest
NM14 ) Wild
RM15 3 Wild
RF16 ¥ Dead
F{gi; Russia 3rd release i Mlgsejgg
RM19 d Harvest
RF20 ¥ Dead
RF21 ¥ Wild
RF22 ¥ Dead
;{15[2234 Russia 4th release j; I\I])Z 1311(21
RF25 % Wild
RM26 ) Dead
EII;E; Seoul Zoo 5th release i I\;Z 161:11
Eﬁgg Seoul Zoo 6th release i gﬁj
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Table 22. Continued

Code No. Division Sex Remarks
KF31 Born in the wild ¥ Wild(Cub of NF08)
KM32 Born in a facility(7th release) £ Wild(Cub of RF04)
KF33 ¥ Wild(Cub of RF18)
KF34 Born in the wild ¥ Wild(Cub of RF21)
KM35 ) Dead(Cub of RF25)
CF36 £ Death after harvest
ggg; China(8th release) ? Introduc;irioerstr esearch
CM39 ? Introduced for research
Eﬁj(l) Seoul Zoo(8th release) g xﬁg
KM42 Born in the wild ) Wild(Cub of RF18)
KM43 ) Wild(Cub of RF05)
Eﬁjg Born in a facility(9th release) i XI}SECCZEE Zi g?gji
KF47 ¥ Wild(Cub of CF38)
KF48 ¥ Wild(Cub of CF38)
KF49 Born in the wild ¥ Harvest(Cub of RF21)
KF50 2 Harvest(Cub of RF21)
KM51 ) Wild(Cub of RF21)
KF52 ¥ Wild(Cub of RF05)
Eﬁgi Born in a facility(10th release) i gﬁjggﬁg zi ggg;
KMb55 ) Dead
Eﬁgg i Wild(Cub of KF52)
ggg Born in the wild i Wild(Cub of RF23)
KM60 ) Wild
KM61 3 Wild(Cub of RF05)
RM62 Russia-11th release ) Harvest
Iliil\lj[%i Born in a facility(12th release) i gﬁgggsg gjff Eggi;
RF65 £ Wild
RM66 ) Wild
RM66 Russia 13th release 3 Wild
RM66 ) Wild
RMG66 3 Wild
KM70 Born in the wild 3 Wild(Cub of RF25)
KM71 £ Wild(Cub of RF05)
KF105 Seoul Zoo ¥ Introduced for research
NM106 3 Exchange with Cheongju Zoo
RF107 ¥ Introduced for research
RF108 Russia $ Introduced for research(Dead)
RF109 ¥ Introduced for research
MF110 Cheongju Zoo + Introduced for research

Modified after SRTI (2018).
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Table 23. System area and variables of basic mechanism for Asiatic black

bear restoration project

System area Variable

Survival rate, Mortality rate, Problem Bears

o Occurs, Survival, Wild adaptability, Pressure on
Asiatic black bear

eco system

habitat movement, Food in the Habitat, Feeding
chance, Normal physical development, Mating

success rate

Consider genetic diversity, Release of cubs, Snare
Restoration project and Removal Activity, Snare, Frequency of conflict
social system by between bears and people, Harvest of Problem
human intervention Bears, Damage compensation, Efforts to Improve

Awareness of Local Residents and Visitors

A3} A% Fig. 342 FaA AA wEstsE 29 Ao A HAYES
Yot WEE AARAS ¢ F Ak WDAEF AAFE A4S Fig,
34, R A<l AHFig. 34, BDol )@ Ad 29l o3k AAG 283 B4}
o A FASHE P W BA F I A5 5 B AR 994 89
of o AR Ael A B Adabel o8] =
ARA ez ANA W Holgat AP JFLS Do (Fig. 34, B2, BY), 444

du e wartss A

Aae wEhEE ANA olF ShHel e Wovl(Fig. 34, B, A W

_80_



I8 -

(L10g “Ip

J2 10Uy) JoJe poygtpour) LI I Ul jo9foxd UoneIO}Sal Ieaq MOB[] ONRISY JI0J WSTURYOIW OJIskq Jo weigdeip doo] [esne) ¢ "SI

\

SMI20)

sreag walqoid

Amqedepe prT

\;__

TeAIAIng

IR TRA0T .l.|||||
- JEIIQET U0 AINSSAI -

" T

|

{
_ |

- - |||/ 7
-
|

QR
2 U1 poog

st cos seog o 2wy N\

—

20me) SUpead

N\

framdopaap
reatsdnyd rewIon

B

(s

m:m_ b:m:&&

LM "HA Ul uollelolsal lead yae|d aneisy

/ T

- 2jer
S5220N5 SUTEY
%1 " \

SJBI [RATAINS

T

/

e

Ananoy

+ [eA0maY 2IEUS

sreag WA[qod
1O ISaATER]

\

Asraarp

SO JO 25EII wg

uonesuadmod
aFewme(g —

o SIONST PUE SPEAPTSIY

™ e20 Jo ssemRrEMY

3no1dw] o} sHogI

12023 J2PIST0)

/




2) A AAY 2rtsH AHE AEH A
WrEvbE Rl o A4 A9 dd 700~1,100mell #FetE T 1A ol A <]

MAA ol el ofsf AAHERE 700 m vvhE ol FatA HeE A, A3t
of

Apzde] ASEATH(Table 24). J)&f F32 715 s 2 71& 3, w2E I3
T thEA veb 0 m(SRTI 2019), 2005W1 4] 20109744 & @8 9 s)7h o
oot oAy &4t o) % A 7E el web g de=

Zdte Wi g8 A solve 20129 % FE dEi7E RIMEiA = F A6l
SATHSRTI, 2016). = & Ada ol A= 2000 76 wrvhtel] o s w3

HEE 7hdste] Fa) B FHA S Wg wigs dAst glen, &
oAb 271l wlsl Hire] dlaf @A) WimrE HA ZolE

HE2 WS A 5 ofE=d o3t H= v WA HAHow BHITE HAAs)

rol'

sick. sk

K

g1:]
oAl BAE AL AR e s vhe Al A 268 ko] AlgFE AP H o], V&
o] HyTd WAHo] 471625 kol ot 2012 o] F A Al WA 483022 k=
s o, Wakz Al FA HAde] FAEHAYE AdupEo] o]F H &R
DtEeE 58 R 9w AAEHJATHKNPS, 2019). oldd = H&
Bl BE e A 20079 12704 177,713,739 molRd Aol ws] @A 21704
195,801,166 m'(KNPS, 2019)% °F 93%7} Z7lst9ar, a9 W X9 wadr}

T e, A vhE A9 T A T

e
o
o
i
rlI

\
b
X
>
o
N
o
o,
o3t
)
Q
£
kI
e
_l

S BEsTh =Y, 20159 12€ At 1 A s #EsE AT o AEE
(7 8BALKER)7F & 220 4o S = T FHed A A
of W /i skHel Frbeta gl AAolth IHEd At A9 A Y

Akt Bl FE An MRS FAAAAG A B A

_82_



Table 24. Damage history by Asiatic black bear

Traditional
Year Total Beekeeping etc.

Beekeeping
2005 43 0 42 1
2006 161 0 155 6
2007 25 0 24 1
2008 60 0 55 5
2009 14 0 14 0
2010 9 0 6 3
2011 4 0 0 4
2012 20 10 0 10
2013 24 11 0 13
2014 14 8 0 6
2015 11 8 0 3
2016 5 3 0 2
2017 17 15 1 1
2018 14 7 1 6
Total 421 62 298 61

Modified after SRTI (2018).

2 UEhygs AFg] AE Al2~E|e Table 259 W42 Yeld 4 9lon, o] W
5 @&sto A Aak AAY wavtsd WAYSE 13 A== Fig. 35

s 2o AAY A3 AmANE AR o]F WE Wi Frhge] me A5
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2, AAW ol Rk S7hs FAAL] A wE AN F gle FAA '
g skl wavkEd A FaE BYE § oA =3, oA V& 1)
o ol AAAE THLR wHed <l RG] ojojA L S Ao WA
of Sjsl= sof AA A AFAA WA S MEA st ARS Al=H
of sigshs Was Axb-w FEARL NES SVMA wrksw AsE =
Aotz AbgEd] HHAR 9FE VA AE A0FE A

Table 25. System area and variables of mechanism for Asiatic black bear in low area

System area Variable

Survival rate, Mortality rate, Problem Bears Occurs,
Survival, Wild adaptability, Pressure on habitat
Asiatic black bear eco movement, Food in the Habitat, Feeding chance,
system Normal physical development, Mating success rate,
Frequency of low-area movement*, Area of
lowland habitat suitable area*

Consider genetic diversity, Release of cubs, Snare
Removal Activity, Snare, Frequency of conflict

. ) between bears and people, Harvest of Problem Bears,
Restoration project and )
) Damage compensation, Efforts to Improve Awareness
social system by ) . .
] ] of Local Residents and Visitors, Installation and
human intervention . . . .
operation of conflict prevention facilities*, Extent

of development area*, Development pressure
around Mt. Jiri*

x LLow area appearance variable
Modified after Choi et al. (2017).
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Table 26. System area and variables of mechanism for Asiatic black bear in medium area

System area Variable

Survival rate, Mortality rate, Problem Bears Occurs,
Survival, Wild adaptability, Pressure on habitat
Asiatic black bear eco movement, Food in the Habitat, Feeding chance,
system Normal physical development, Mating success rate,
Harvesting Wild Foods from People**, Damage

caused by pests and diseases**,

Consider genetic diversity, Release of cubs, Snare
Removal Activity, Snare, Frequency of conflict

between bears and people, Harvest of Problem Bears,

Restoration project and .
proj Damage compensation, Efforts to Improve Awareness

social system by

. . of Local Residents and Visitors, Installation and
human intervention

operation of conflict prevention facilities*#*,
Habitat Fragmentation Rate**, Frequency of use

of non-regular hiking paths#**

% Medium area appearance variable, Modified after Choi et al. (2017).
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Table 27. System area and variables of mechanism for Asiatic black bear in high area

System area Variable

Survival rate, Mortality rate, Problem Bears Occurs,
Survival, Wild adaptability, Pressure on habitat
movement, Food in the Habitat, Feeding chance,
Asiatic black bear eco Normal physical development, Mating success rate,
system Environmental changes due to climate change***,
Subalpine vegetation zone***, Movement
frequency to high altitude**#*, The frequency of

appearance in the trail and shelters*x*

Consider genetic diversity, Release of cubs, Snare

Removal Activity, Snare, Frequency of conflict

Restoration project and
proj between bears and people, Harvest of Problem Bears,

social system by

. . Damage compensation, Efforts to Improve Awareness
human intervention

of Local Residents and Visitors, Installation and

operation of conflict prevention facilities*#**

s#% High area appearance variable, Modified after Choi et al. (2017).
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TH AR 4 A, 1=l EFA R Yehve WgEe] ‘FI A
Aol 9] & ¥l X (Frequency of conflict between bears and people) W<
o} ‘A A W Ho]%(Food in the habitat) ol HFH oz J3FS nH
of wel F WErk Hedle Juw wd F2(B2, B3, B6, BN)7F 43 FZ R1

I # FE Blel GFS Fo WwvtEw JNAlS e Wi 9FS A

KA}

As I 5 Ak o Ao AxdE AT + e A Afew

3 AF Aboleo] F=E&E W% (Frequency of conflict between bears and people)’
W
1

Aol ‘A A A ) Held(Food in the habitat) W45 A3t £ e
AYs FHLA F WFE 2dste dRTEY 9FY =8 AR E
AN AR ES FE&ote] it AATTIE gAEAA [ g% FFY AT
4 A3 (Table 28), w3 Atg Atelo] & RIS ZAAst=d ddHdo= 7}
T 2 9SS A= Wee HEAYRRE o8 ¥ % (Frequency of use of

non-regular hiking paths)® uYewen ‘Bg fuis =3 W% (The
frequency of appearance in the trail and shelters), ‘AXt] A2 A3 %Y
(Area of lowland habitat suitable area)’, ‘AAd] ©]& HWI%(Frequency of
low-area movement) =22 JFS WA= Ao YERWTE A AR U Hol
< ZAAsted AudeE b & 9dFES vA= ®ee olash AA

(Subalpine vegetation zone)' ©. 2 UEFGE O ‘Alghe] ofA)

12

o] % (Harvesting

wild foods from people)”7} L = o]t}
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