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Development of a regional management system for Japanese black bear
populations in northern Kinki and eastern Chiugoku

Shun Takagil2*, Mayumi Yokoyama-2, Yasunori Hirose!, Kazuhito Noguchi!
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2 Institute of Natural and Environmental Sciences, University of Hyogo

Abstract: Two populations of Japanese black bear (Ursus thibetanus) are distributed in
Hyogo Prefecture and neighboring areas. To manage bear populations inhabiting the
prefectural boundary, a regional management system was developed in 2018. The
management council established the guidelines for the management of bear populations,
guiding the implementation of conservation and management plans by prefectures. The
regional management council estimated regional population dynamics by using integrated

data collected by each prefecture, and the estimation was validated by a scientific
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growth rates are estimated annually from monitoring data. The population size increased
from 2005 but decreased in recent years. Expanded distributions, especially in the middle
and southern part of the prefecture, have corresponded with an increase in bear sightings.
The increase in bear sightings around settlements has resulted in psychological damage
among residents. Unintentional captures have increased, with recent signs that they are
leveling off. Over 70% of unintentional captures were in snare traps for the control of deer
and wild boars. Culling of bears has increased, especially since 2017, when intensive
culling around settlements was permitted. About two injuries caused by bear attacks have
been reported per year since 2016. For the conservation of bear populations and control of
damage, a Specified Wildlife Conservation and Management Plan for black bears was
established in Hyogo Prefecture. Based on a population assessment and the risks of
extinction and damage, an adaptive management strategy was applied.

Keywords: conservation of local population, damage control, management plan

1. [FCHIC

TEIRICAERT 5 Y% ) U U~ (Ursus thibetanus, LT, 7~ &\v9) 1X, 1990 FRIC
TP G S DT EE R D72 VR TH o 7223, T4 TIRHMEBR O fE bRt D AR K
FCARENHMLE (REER 2017a), —FH. 7 v HEIC LD NFHERREERERE . A
LU~ DT~ 7o dlEENE U TV D, ABAERENICHER L, AFHESCRKEYE
EREIERNEOICIE, E= &)/77 X OWESHT FBRILE 2 2008; #71L1E»
2022a) |ZHD X | AR EORI A HYNICHEE Lz 5 2 T, BRRDFHEI 72 4 B4k
B, WEEHOTHERE L CEMBTLILENRS D, TO, LR TIX, 2003 412
XU T (RS EE ] (SR 2003), 201705y % ) U 7~ WEGEHE (LEE 2017b)
EREL., 7 vOREEHZEDTND,

ARETIE, BERAD 7 ~DOAERRDL, $EERDLAFET U, U E AR D 2 E R e fEFF &
PERIEE W) BIEZERT D720, IR D T & - R BLEOR OISV TR
BT D,

2. YX/)0T<T0ERKS

RERICHHT HHE B
WAICAERT 27 < ix, RGO M 25 E o4 L, 2 DO EARR I
fwé(ﬂ1%R%¢E%ﬁ@%ﬁjm\m/m%¢mk¢é%%ﬁ%ﬁ6%m%ﬁﬂ_>
—ﬂmwmuﬁtﬁﬁnﬂitﬁoivvﬁﬁé ﬂL%%ﬁm@ﬁ@%ﬁm T BRALHGE A B
%W‘m%%wkﬁ%(kikaW@—%) FCUERE L T LTV S (BREEE 2019),
1%0Eﬁ®%ﬁ?iﬁ%@@%ﬁ®%ﬁiK@MT%okﬂ\%n8$5®ﬁﬁﬁﬁfﬁ@

31



RETANRIATE) TTT7 14-2
Lo TnS (K1),

B 1978 EMENSOS M (B RRBRE AR FEH20E) E
[ 2003 EESRENSOS) 7 (B RIRFR L EREBAEF6E)
CJ 20185 ERE COMLBA M (PREMILIES HAE)

v —BERERER (2003F EREDH 5 ) =T11]]]

s —FHGRER(2018FERAT THEREDS ) -

AAlAl AA AAA ﬁ%&jt%'

>|>(>|D>|D>
>
[
>

BE0EE
>
>
e
>
4
>
[~
>
>
4
[
>
>

: Z E a A a N
J |8 | a A a a A
. a a la] [a]a ala b

[a a v v a
_J [a]a v v Vv a
] (o] v[v 2
[aTa] [&] v ®

v

i a
0 10 20 30 40 50km A S
I T .

B 1. FeiE s X OVE IS C 5 A9 % 7 ~ HUSHEARE D 45 A, A B I T R U o AT
FEGEEE 2019) 2SS = EX,

EERRNOS KR

7 =E, ZHRARBREEZFIAL, KR CTBEIT L2 Mo TWD, BUH E s E AR
7 < OIATEREIZSOWTE, KO 7T FREEE (7 - I XF 7 a7 RhEORTIVE ©
BN (EEAIZA 2011a) 120 T, RIRITIER, Mi/hT 2 Z EnwmEIhTWD EBEILIED
2011), 72, —FERER U7 EAAS, ML) 28z CREh L., FFEEE S 7= F6 b iEsd S,
L P MU 2 35 U 2 10 USSR (B 00 43 Af A3 9~ 5 MU C O Rl & 39 N3 2 72 &, HugfE ik
FEOGMEEFIIARHRRIC /20 220 b D, F o, MHIBEREEDBIcHIFHEZ 1991-2004 1T
T8 S U2 R & 2013-2020 RIS S U EIR TR 2 & BRSO EA- 2R
HITHY, HIRFEERHEMICBO TEENZRPETL WD EEX N (FLiEh
2021), & BIZEWNOSAERIT, ABOBML AL, B O IRPE~FE 2 LR LT
W5 (1K 2),

32



BOEh : REROY X U7~ OAR - gRERDL & E HBUR

.
%
-2 N , ;
2011-2013 & 2014-2016 & 2017-2019 &
@ == muinE
B EEEE L] L] ] |
(BEB10km&BI=Y) 0 20[E R 40[E K7 200[E K% 200 8L £

2. 2011 SFLARE D A EH (H B3 L OYRBME®R) Oofm, HIRNEL 3 Fo 2 abt TR
L. JAF 10 km 729 O HEFHROBRKZH RITR LI,

¥EEERHKDOEA

BN D7~ OERBECHMEIL, 1TBHRREEFHEEEO - RTNEIhIE=X) T
T =5 (VG W A, PRl R It B BRSOk E Ak, A 2 958 CE (A
) 2V, THREEOEXOREBEEEO E, - EEEEE IR U ERREE RS
EFETMCEOHEE L TV D GREIED 20115 @A 2022), #EEIL, BEFIHARE & e o 787
27— 2 EET VEML T, BELEOE G ZDREM SN 5, 2019 F0 613, 1k
RKOELFROHEEIZONWT, BRI & OMERBEGEHRE WD Z & T, KVBEOENHEE
NAREL 72> TS (FEAR 2022),

L RAR D 2020 4 HIOHEE A BEEB L OHEERINRIZ, 1 0LBVTHD, HE
BRI BSOS L 2N BB HC BRI L D B 2 BRO 2 BT O ¢,
2005 025 2019 O KR 2R LT D, AR OB) A, ¥EIME R A5 2019 FLARE,
W LTV D (K 3), BAMEMICEE UK O—2 & LT, 2017 02D ZE TORGE
FEEINDEB S~ U, NN L2 LT oS, M EARERIC RS &,
FERNICAER T2 EE 26025 THRTEHIRE AR B X0 RS @ &8t o 2020
FELOAERE (FIER O 95%15 X M) 132 241,384 [304-496] A, 274 [164-507]
JHEHEE STV D,

7% 1. 2020 4 ¥ 0 L fiE R SROHEE B L OMEE R (ER 2021)
EURTE N T A — % TefiE R 2R CoHEEE

95%E X [41 < 516 HE~898 58
R 671 88 (TTBUERE & L COHHUE)

HEE IR ¥ 12.0% (F i)

HEE A B

33



EUANRIALATE) T T7 142

1200
R RfE
1000 - g
= 95% 1 50%
g 800 {{EFAXM ERRXME
]
ﬂ 600
400 ~
£
200 A
0
Lo (=} ~ (e} (=23 o — N (9] <t Lo © ~ [oe] D ()
o o o o [e] ~— ~— ~— — ~— ~— ~— — — ~— N
o o o o o o [e) o o o () () o o o ()
N N [a] (a] N N [a] N (a] N N [a] (a] N N [a]

4

3. JLHI D 7 ~ DHEEAL BB OHER, fLEIR (2021) 22, HRAE, 50%15 X, 95%
FEHXMZR LTz, #EEFIEIZOWTITEA (2022) 25/,

3. HEDKR

RO R

2001 S 2020 FE F TORNTITICEBROH > 72 BE - JEHMEHR OB M A X 4 127
L7, 2003 £ 96 £ 5 2010 4 0D 1,623 {1 & AERZE N KX VN, FrlZ, 2010 FE1E
2001 4E LI & 2\ M T, 2003 4EEE DR 17 15, 2 B HIZEL - 72 2004 4EFE 0 985 1 &
B L CH | 1.6 5L B & 7o TN D, IT4FEIE, 2010 FFREEICPLHET 5 & 5 e REHEIT e <,
AR 1000 {HAT O HE A CHERS LTV D23, BHEA, WEHETH 500 {1 & D 3%
AL TW5, 2021 4EEE L, MRl 1E, AL 39.4%., Fi{EHE 16.0%TH Y . Z D 2 H#h
T 55.4%., oo (PFHE, k. FERE. ALRE. B HUlTlE 44.6% ThH 72, 2016
FEREEE T, LB & R A O 2 Hilsk T T0%LL E& STy, R, gD
7o o W R (FHE, W #E. FERE. AREE. Pof) CoHEREIG REIMEIC S B,
7 <t KIRETOKFIIENER-PILETH DL Z LD, ZORMORERE 725 75
EX RO BENRREICL > T, ZOTEINRE S ELEDD I 2011), 7 FFHE RIS KIE
Th o AR, ADOATEBA~OREHENRE SN TWD (HEARIZD 2011b; BEA 2022),
7R A O B KGR BRAA LA, 2010 4E F TIEMRE CTEXAR Y RS DA R 6T
WA, 2011 FELIRRIZZ D E AN TV S (K 4),

34



B 0ED

2000

TJEEOY X ) U X< OE B - gRERN & S PLBGR

1500 -

1000 -

500 ~

i3
fig

e

Wl =

HE
"R

B e
= JLfE
= thik
" FHKE
it
=®E
=Jt{E

>N I OO ©
o O O O
o O O O
N N N N

—_ — — — r— r— y— y— — -

2008

(=2}
o
(=)
N

2021

4 4. HuskR D 27 ~ HEAE OFUBHER & AE O 7 F RS E MR, KER (2021) %
T3 ZOF — 280, BNTHITIERO S - 7= H RIS S A E3 L, Husk i 2k
OKPE) RBEF TN CHE, BXAFE, 7R FEEO B XFHEIC K SEET LD
FEEIRIL O HE, 2021 FFEITOVTIE 2022 4 2 H REE S OBIEZ 7~ LT,

ANDEIGE Toh HEBENTO RN E . ROV R0 o7 2009 L KEHE LT
2010 4EE THERT 5 & EENOEIED 27.9%)0 5 62.8%~ & KIFEIHEIML TR Y, KEH
BEOEITITEENTOHBRNE LA Z ENATHEND (X 5), 2011 HFELIFE, £EEN
DO HVEERITR 2 ITHEIMEICH 0 | EIFEL TH 7 < & OB O RTEEMEN G VIRIIZ H 5
ZEND, TOREENE LIRS R NS E TH D, EESCE ORI H D B FER D
R L OHRSCREB-NA~ONTZ H 0 BEILIEA 2022b), FEEHCHTTEE TOHE S
ETLTEBY, NFWEREOSGERELEE > TV D,

2000

1500

H#

500 -

0 A

1000

—
D O
oS —
o O
AN N

2016

100

S
L 75 &
o ~=
R
- 50 é@#
HE
25 K
2N
L,
= E%EN
= %I <
= EEN

X 5. =V 7RO < HEESOERNERE, SER (2021) 218 X O0T —800, £%
ILEEHCHHME 72 DO N &RBREZHE L, BHEIHEEEONEN BB LZE 200 m
RO A 51, 2021 FFE 12OV T 2022 4E 1 A RS OB A=~ LT,

35



EUANRIALATE) T T7 142

BEORR

R OWERIX, R 3I1TR LTz, 7 ~OHEEABEOMN & R, &L EIME m
TEIEF VORI THD, =P (Cervus nippon) °A / >3 (Sus scrofa) DA E EER
T 22 T T2 DR O b7 Co /7 <~ O (LLT., SRR L W 5) 1%, ko Xt
I & 70D, SERRIEE 2 DRI TR A & 2016 R E TIIM ORI K DD T0%LL L& 5
D TWTZA, 2017 FE SRESDICEIT 25072 TO 7 <~ OFESERETF 2 & 2 i
CLF, AERELEVY) ZBBLIEIEBLO=Rr Uh0q /U UERILIZCE S
DIRBREROEINCE Y TOHRTFHER L, JHETIEL < D DORIC K DHFHIED T0%L
EEEDLRMTHD (K 6), £z, 7~ OPERIEDO L ZHEET D720, 7 <D
LG ~ODLRREOEEL, 7 ~EREZR L LGE O Tod ik, << bofEH R
DOIEFESY WOBEE 12ecm UF, VA VY —AROEZ 4 mm UL, EERLYHELEBX
O DT B I B3R e ) Y EOHEE ~DOFMEIT> T\ 5, 2k, tE
REFELRVWEE, 7~ OMRAEALRY BRI HEE L. +OoTRTEZICHLEADL T,
WO TEHHIE 258 U7\ CRERi M IC B o 72 L3200 AL, [EERORGE & OVE BRI DNTHFI
O IEALICBE T M) CUF, BEGREEHEE VD) OEK E LT, Sill#EA IS 2
ERBHLEEYX U TEHHETED TWD,

120

100 Uintt
» n < < Ybh
E e .
60
1E
340
®

'w w N B

2014 2015 2016 2017 2018 2019 202 2021
FE

6. 7~ DEUHEIZRIT 5 < < D bR R VDR ONROHER,

SR G, RNOHEEAEBIIIE U T, 7 ~OEFEMEZE L T2, 2016 440
ARHDS 800 BHA 2 7o L HEE Shulc 2017 FEELIRIL, AFHEELISHZ S0 n
PEY 27 EHEEANL, i LEREEED ) 2 CHEMEZMIL L2 L n, HliEK
FEIML TV (3 3),

36



B OED  WEROY X U S OAR - gERN & S PLBGE

# 3. R OB OFRIIHER, KER (2021) 127 —Z 1B,

& shinE EEHE REIZRAITHRIRE | & o | e

w |FR|RE e ?O&GDME i f@?&m‘éﬁ B ?@&0)%1&5 :;ﬁz;% B | Q%R .
| | 8 [ sme | B[ EE mas | BB sws e | B B Gw| | s

(O EEEECO) @ | ® ® | @ ©)
1089 | 12 | 7 7 7
1990 | 19 | 13 13 13
1991 | 15| 6 6 6
1902 | 2 | 25 25 25 FROSH
1903 | 2 | 1 1
1904 | 6 | 3 3 3
1905 | 1 ]| o
1906 | — | 10 10 10 BROZILE
1907 [ =] 5 1]+ 1 1 3| 3 4
1908 [ = [ 15] 4] 2 2 10 10 1 1 2
1909 [ = o a]2 2 0 2
2000 | — [ 16| 7 7 8 8 1 1 0 4
2001 | = | 4 | 4 4 0 0
2002 | — [ 12] 3| 3 9 | 2 7 0 5
2003 [ — | 6 | 4 [ 4 2 2 0 4 1 REEEHEEE
2004 | — | 46 | 23 | 23 18111 7 5 | 5 39 | 1
2005 | — | 5| 4] 3 'K 1 0 3
2006 | — | 53| 26 | 26 25 | 21 4 2 | 2 49| 7 8
2007 | = [ 24| 12] 12 5 3 1| 6 [21] 7 MR EEHE
2008 | — | 56 | 37 | 36 1| 12 3 0 7 | 52| 13 3
2009 | = [ 21 o[ 9 4 2 0 g [19] 3 HOHEE (L E)
2010 | — [ 217 [ 109 | 108 1 10131 60 1| 2] 1 1 5 [145] 68 14
2011 | = [ 31| 22 ] 22 6 |3 2 1] o0 3 |28 13 3
2012 | — | 44 | 27 | 27 15 15 2 2 27 | 18 HIHRE S E
2013 | — | 46 | 33 | 32 1| 12 12 1 1 32| 9 3
2014 | — [117| 86 | 85 1 30 30 1 1 85 | 34 2
2015 | — | 68 | 49 | 49 18 18 1| 50 | 13 1 YRy UREEE
2016 | 4 | 160 [ 128 127 1 [20] 1 28 3| 2 1 130 | 63 4 PR (RIRATE)
2017 | 1 [110] 72 | 72 34 34 'K 3 [ 76| 41 3 Y4/ VEEEE
2018 | 5 [137] 76 | 74 2 | 60| 2  s8 ' 77 | 46 2
2019 | o [207 | 86 | 84 2 [120] 4 116 1 1 88 | 65
2020 | o [104] 50 | 50 53 | 2 | 51 'K 53 | 24
2021 | o [129] 7270 1 1 |s7| 2 85 0 72 | 48 3
&t | 67 [1707| 048] 921 17 10 [700] 92 606 2 [ 27|18 6 @ 3 [ 32 [1.063] 473 51

LHEHO=0+@+®+0®. £HEHO=0+O+D+®
(1997 LIRS HEIN R IMERE =2 M EBUL SR 1,062/1,706=62.2%
BRMER=RNERATHE - RBBORMIER 946/1,647=57.4%
QCONENBERHERR BREZ=—FHER SHEHK 48/128=375%
SE)1 1996 F LI, SREEAK. LBBRZFOFREINEL TVEh 1=t FEEKIE A
2 202 RU20NENEESRBEICL. ERERBITERIKIEOGHEEIHEET
3 BAHEEEIC DL TIT 2 THRER

4. HEOK;

ASHEORR

BN TIE, BIEE T HBICE D HHIE 2008, 1996 LIRS 27 D AN B FHH %
AELTWD, 20955 17 1% 2010 FFLAEDORAETH 5, 2012 05 2015 4 F THAEIL 2
Mo T=DN, 2016 FELBRITER 2 HFRECTRAEL T0D (F4), LBIORLEEY , TFEITEE
WNTOHESEMERIZSH Y (X 5), LARNIHA_SRTAGHEREOEBRIELHEMNL T D &

37



RETANRIATE) T T7 14-2

MR EN D, ANOAEEEA~OHEIT, ANFFHIIITE S < THERIZTROZR OO L&
5z fEBRIBEED 72 O\ 2] - RO AR, HEYEL - SRS K D/NFEOEE, TS
O EFIZ X DR FERED 7 T TIEE ORFFEGE, IUREERFD 7 <8507 A OHEAT

7oY. MR OAER - BHH CTORERA ML RALRSTWVD,

3 4. TEENO NFHEBOFERIHERE, R (2021) (27— B,

A | wu | s e EROKR BEDKE ZOHRDOARE
1996/7/15| 16:00tg | RE=HT | BB | 62 |LuhEHLTLTHEDLETS 2K108MD &S ABEMEDRIERVEEBHRBEICLYBRLS
199611025 6:008 | XA 75 %%E'Cgl,\?g;iféétbﬁ?-%ﬁl:ﬁaf:t: %E{E;%?gl;ﬁ#%ﬁnﬁw‘%@ﬁ RO U SR B - LI
1908/ 111 | 14300 | EAE | 2| 73 |k HrEBrLCITben. popRmRng |EENGEEEREND. & |TEREORICRUAERRMEENTT 2 A
A1rADES 59
2002/6/30 | 13:10t7 | HEET | B | 48 |BULMALMEERICECSTYRISHES zggg{;ﬁh\h#ww BOLVEEERBRBECYYERRLS
bl 138
2002/1118| 14:0068 | £58 | % | 51 |REOECHE. 2E5h3 gggﬂ"' BHOPNIER | o it R OB E BB LY RIS
20081211] SO0 | HEE | 3| 52 | cAH B v 8T % Tj’;ﬁ&g)%;ﬁuﬁmbm@ﬁe ;z;gumw;ﬁ«twﬁ%%émﬁﬁmmmﬁu
2
A BOMAIREL ChHoT-r TR ONYOERE |BESE5 A0 NI8EIEHED | TEREORILRUAS BRBEEHTT HRBEDL
200410011\ 17408 | SEHET | B | T3 |5 i a5 5%
200410/15| 800 | HAB | 4| 83 |ETMCROFANELCLTITSMETS |20 CEE FENS | smeni nunssmmE onny
2005/5/10 | 13:00 | A | B| 70 |KWTEUBI WEHETFITISEETS | BEIRANALS ERREORIRURERBMELHT SAMEL
200605723 | 15007 | o | 3| 61 |MEOBCIHOREHII R CRRI. B, [ EREORLRUAEREMEER AT Gh M
hoBEhhd 59
2010872 | 19:2768 | mxhr | B | 43 |4&IcABE. H=IzBDIE S ATEMIE. S | M s L R UAE RIS B
. - ] o por e p i HE R - Y SN EERE RS T HA
2010/9/18 | 5:50L | & | H | 71 |[WMVELEREL TV ECHIRICEDAS | EE &5 EHMNES S N it
) S - FEBERE L) RENFEERERLA T HH
2010/10/24| 5:30LF | &k | B | 58 |B&HHIcy~vIcEBbIAR~L% BEER. EEFS S EMNAS EEACHINBECET
2010/11/26| 16:00L8 | 2@ | B | 84 |FLAOEERIMERTIIZEDND EEEEH OB NERICHLAHEERERBEICEYE ARLS
2011/6/18 | 121548 |$RRET| B | 44 |ERBOLOIHNTLSEIPEITIEDNS fgfﬁh"gg*“'“ﬁ’”ﬁb A~ BRI
201731 | soom | g || 64 fg;ﬁf;mf:m:mqnwunvz,t:wv E%&Jﬁé%’éalaﬁb\nﬁ T —
2016/1017| 6:0068 | semw | B | 60 ffg"“v"l’%iﬁgﬁ”':*ﬁﬁﬂw':’ﬂ‘“‘ét fﬂf;ffgﬂﬁggg“':ﬁ ERREOBRLRUAEBRBEICLHZN5
201611117 | 7:008 | mse 70 gfggﬁg‘ﬁ“""’**’E*ﬁﬁ“f“é*:“ B RITEAOMAR  [EEREOBILRUAEBRBEIC LIS
2016/12/15| 9:2068 | %R | B | 64 |AEEROBESVTNSECHIRICEDND KERERIZMEA DN AL EEMBEORERVEEBERE
201715022 | 1410 | Foemr b4 |ERERRI AT SORRRILY <1< %%?ffggfmﬁ““@” T T,
2017/6/27 | 6308 |FERE| B | 85 |REOREYELTLLLSATEONG [ ARFIHAIONR | g ppmin s R
E2]
2019119 | 6208 |grmsear| | 84 |BITETIAOYESNIERTIAMES | pmepssiomh s | BEERA TEARORIEUT S TERR
20191170 | s | mEm | @] 70 Effog@:mmwurw:e:aaw:s; . {Sfﬂﬁﬁd)f;ﬁft&lﬂﬁ%%%ﬁﬁﬁ%éﬁf’s"éhﬁﬁﬁt;
2020427 | 15008 | FEAT | B | 67 |55 2EYOtERS, SR LBELESLY SN |GELARIARERS | e R CRURERBR I St
202011/11| 7:308 | 45FRAT | 4| 69 Wb, V2HEMBLEOSSIMEONS | MELAMEISEANAL |0 e RERURERBMEERAY S0
2021/6/23 | 4:30tE | g | B | 66 |BLELTLVECAEIRICEDND EVOEEIEHONNAE  |TEREDRIL
g 72 REAEES S HONTA
20211171 | 7:00t8 | ERH | 67 |BEH.UTEBELEDNS 15, THEH T HIIEREILT SEEREDMIL
a5

EMEREDOIK;

AR E RS L VB OHERS (2008 4E~2020 4F) %X 7 1TRT, RGN EIImERLE
LTWDHR, FREFNF LN LD LH~DOHE L FRFICAEL#M TORYEIROFIR
EENLEAINTNDEBEZ OIS, —J, MREMREIL 2014 4 & 2015 FI2AF A TLHICE

38



B OED  WEROY X U S OAR - gERN & S PLBGE

W, WRETERE 0.5 ha, #ESHE 574.5 T-H OB H N4 LT-25, OERE TIEHEg
AL TR,

10 12, 000
g === | [ 10,000
= L8000
< 6 —— WELHE t
= L 6,000 '
o 4 i §|H|-|]
i 4000 %
2 .
O »
[ee] D o ~— [aN] [ap] <t Lo © r~ (o] D o
S 8 2 5 5 =52 5 5 5 5 S
N N N N N N N N N N N N N
FE

B 7. 7 ~IZ KD RMEREOFEIBIMER, LER (2021) Lk L 07 —Z 1B,

5. EEROYX/ DI TEEDAE

REBKROERE (2016 F£% T)

PO TRBERICAERT D7 3N EE I N Z LD, 1992 FIZIROERE T, — ikt
FEN RS FIRIC K D 7 ~ OfifEZ Bl L7z, 1996 F0° 513, BERIREE PRIE
CYFEXZDIREICH T2 5, FHERRERIFM =B A VIER) 8 1 &0 4 5 3 HOBEITHES
&, BRoBERIZEY, BNTOY ~OFFMIE LR LT 5, 2008 FIC, BEMREE HIL
CYFEXZDIREICH T2 5, FHERORE X OFFHOBE E(IZBET 2158 IckS&, Y /U
7RG ] (LR 2003a) 2R E Lz, bk, 3 Hlichiz v (iR 25 L=
RHENC D & | MR AT O 22 MRy & BE DT IE R R 2 oD 2 720 RSP E OARBLUS
Ji U CTHRERIBUVA PR FER 7 & DI 2 B T B 72t I 2 T - T& ey, 20D
[, THRERR Ly N7 —427 > 7 2003) (R 2003b) (ZBWT, A 77 D @O %G
BEICPEL TV DHE ] IGBRESINTWD, 2011 0Bk, A BSOS AH RO [k
L7z & Ao, BT7 7O HEEOBRPER L CTWDHHE) ICET I, 2B, BIFPlT
— BICEED S REE AT O 12, 2011 0 S HEEA BRI )G L EISHEE O J5 8 % £
HALTW5,

REBUEED o BEEBURA~IRHE (2017 F£LURR)

2015 F Y WIOHEE A B E)S 800 BiA#E A, HEEME AR IMEM Z 7R L T\ Z &b,
2016 E\TILSAFAT & THIREL IE & 20 4E.55 0 ISHRBR L 72, SR & LTk, SRiAE i,
FERE S & IR OFIIR, 11 A 15 B205 12 A 14 BE TORWM, & L7z, 2017 4E121,
BB T D ETITHEM Lz LSz & s, ILERKL v R &

39



RETANRIATE) T T7 14-2

b (TR 2017a) TB 7o 7000 TEEEM] ICET I, REBR) D EEBUR~ L5
LT XU~ e 25E Lz, FHECIE, BEEROEIRA#HE LT, TORE
TORMOHEELEBBIZESE | A EMEE RO RIS EOIHERFF MO FEEE DY Wi 7 & %
TH2 ke Uiz, 7~OAEBEEMRELRND, BESCANGIE, BARENEREANL
7 L OHBEEAE L CELS T ERD [V —=2 7 208 L, ST HET
DB 2 A EfE A b Lz, FFMOMESE 2019 4 F THERE L7223, 2019 441D
HEE A BHDY 800 SEARNHIZIHA LT 2 & A5 T, 2020 -0 L OSFMAZE L LT\ 5,

6. YX/ DI EBHEICEITABEERDI-ODAEE

EEHEOEXNLERA

VXU < EEGE (RER 2017b) Tk, BEOBEEL LT, AFHEORAER L,
EXPROFEERIZ L D NDOETEE~O B L, BN OHEE LB EL 400 SALL EOMERE A 5
FTW5, BFEOREEABZUTIE U BEEER O AR 72 55 IE MR EEF matm ) (=
JEIR 2021) TED, FITL WD,

SRHEH

7~ OEHTIE, s SERWALBEOEE GEg) 27 &) & ANFFERE IO
DOLEBBOER BEIAVEH OLLL bR TEHHBMNICERKEZMRT L L
WEETH 5, WEEE T, BEERoHE A B (PR (TS U T, MY 2 7 &8 L4
EHY R EREE ST MR EEBL TS (F 5), HEY AZEFHTIX, AEMNELE
METEDHZ L ELTWEHEN, BRAEROHEEALBLEDN 400 SEARN & 7o o 725H121E, A FHliE
(2 K DRy 2 FIREZR R U BELT D 15 E LT, IR OE RIS L Cik, 8 Ak (N
MR, HE T AT L — O 87~ BN DA L T, A~DRRESMHT &2 5 2
72 ETHERNEZLIT H) 24TV, M EZ BT 5720 0% GE & > TWb, £z, HEEEBEN
800 FEAM DG EITIFM A LI LT D,

# 5. WK TOHEEAE B L3t (LER 2017)

AR A B e HRY A0 EE T
(e ot ) PeE U 27 FHET OIS DR
CRERCE. B, BT O
. A
400 A A S AU RIS U T, SRR AT S
AR Y I % LA R
400 FI E CRERCE, A, B O )
800 A A E I D I
800 T I AT E RIS FERAELL % MR

40



B 1E  EROY X U X< O& R - gERN &S PLBGR

MY 27 EHOT=OI, BUETIX, 7~ OFEMORIELRIC LIRZZRET 5. i
BHOZEZZWMLTVD, MifEE L IE, AEMRE LI EROGF 24Ed, REA
MR LTz VRPE ERIRGE - BEREIEERL DT DT A 74 > (7 ~HEfR - ik 28 D))
BREEE 2017) @ T 11-2 7 < FOEEEOKYE &l LIREIE L ORE - B0 25
BT, HEEABRLIDS U iR & it B O LR E LT\ 5, BE Sl LIRIZHS
W, HUBE R AR RICHERF T 57200 EIRMETH 0 | fiEEIEOEMEE LTHS D
TIHZRV, BRI AEHE I W TiE, AR OBFIIIE T, MBI ORRE R & Ol R % 4 5
BEFZEFRGTE THRE L, SIS T2 2L LTWD, el HZEID, iSO &
REBATZHE BB ETRINDIGEITIT, AFMEI AT HEECRMEE 2P
THOIT, FHIBELEBOONLGEICRE L, FHMEIERZEF T 2L LT
Do

VoV EBEFEERILRE

7~ DERBEKER LRG| KB N #E ., BARERE 70 & & o HL#E A 82
L. AL ~DBERZTEXD Z L EZAMIC, V==V ZIOG UEEHAEZED TS (R
6), V' — DX FETL, BEENAEL TS 1/25,000 HikERK%Z & L12, &7 &R L
AEDIZ, BB —VOBEREREL WD, EEEDY — 0%, EEY—COERA LY
42 200 m OFPHOH /3 & LTS, &Y =BT, #EY A7 2B EE 5700
HEREARE L, RIS L7ciE Y A7 F\A2Em L TWD (R,

B =BT OHES X E LT, R, TR L ORREEE S L2 5 A
U~ DR REEZ RS 55 R E R LTS (F 8), 7w NER~HETHER L
o TEHEBIOB LZE T0%1, HUICEEINTWRWIXFThDLZ EnREINTEY
@ ARIED 2011), BB CTRRH R E DR ML DN T, MU~ OBEfE & B AkEE
i AEHED TND,

#6. V=V OEHREEHBAE (LER 2017)

X5y B — EIRED ) — EgS —
4 7~ OAERBICHE LM | BUBXOER Y — > OF | EHENSCEM A & ARES)
- 1117 30 M55 DS AU 7 itk

Ny 77— — L DO
BREE DR FANEAETE ) — | FE | okerd L&
WCBSE LIC WEREE-S< Y
e L7 &L DN | BAMRER, BEE BILE | BEWNE. AFHE, B
R AU B e &L DOIEFE TR E TopE
FololkE L B B
LETORGRR, B, HugE
BA~DiEE i

=0 | HEREXORE
ARRE | BRI BBREOMERF

A ~OEEYE, 1 | Ny 77— — 2 DA,

BEEPIR | s S AL

41



RETANRIATE) T T7 14-2

F 7. AEBHICHIE LAY — L OREY 2 7 &P (LEIE 2017)
X5 BARS — > | WD — S —
40050 | HEMBIZERE LV (27 L, A ERBES0HSE ﬁﬁﬁﬁifﬁ;ﬁ&i?
e I TS TR, 38 RS T HE /2
B O ZRALSY % L7200
BHEREITEREL 2N

400 58 (=72 L. ANEHEHEEK
Lk SO ERE T I ]
HE)

AEME I (R S o ERE, TR SY)

# 8. KV — IR HHEIEX R (ZER 2017)
S VRS Wb 1R xR
I — - BILFE, BCER . BIMERIRE . ANLUFESE~OEEWE, HRiRito £
¥

C BRI, BULE. RIS ALEE~OEEE, FHRIEHt o i

- HittE A B~ v B ML oD S i

%ﬁﬁ? C Ry T = = DR
c 7= OB — FROEE), EFEEITIH - T REBEEEE O XY A\ 0 S
< BWHW O Ef
- M R~y ML oD FE il

e - FHolOBRE ‘

Sy o M HASE S~ B IR kR

< FAHL DAY FANRLCEE LN O BHE LI O 1
BV O ESE

g < 5 A TOXRFARBRIEFOEEIEH

PEBG LR IL, L2 7~ OB SRV ENEETHY . TOEANREZ T &
FEITTTICHESNTWD FRIEIED 20105 $ARIE) 2010), fLER T, BRE~UL R
PR EICL Y, HIRERSHITAE Y MHERENORE LD X « 7 U OAREER R EOFF
I DOBREXI RO R EED TV DA, HFEOHEPFN TV OS2 < +o 7 tkER
IER R TE - TODIRITIZ ARV, £ 2T, BESZ ~HETHSKOET LV E LT, %
WM TIR & 72 o T KRR BB O ERFEZE A D TV DR T XK OFEINE & RIS
DWTHRITT 5,

HIKNIZIEZ 18 %DV | HUSGERE DR L0 RVWHUE S < D 2D 5720, 2011 4
I BIE s DR S AL, SR M COMEMER 21T > T\ 5, 7 v DERIKIZH U | FFiC 2018
EFE TOKFIITEENO D FITHEG SN2 ~DOHEREZ TV Z &b, BrgesE
MRETDHELEBIC, AGHEORELBESINL TV (X 8), D, KHEKIL, KF
DT 2% DARDIKEREw T D KB BRMICEE Ui, JLE R sk AR B 5 AT & Ak
EEget o 2 —1%, EEOEEZ KETH200 TEBESEF—L] 2K L, B0 L
HEE L SEBED LR AR E2 D NS HFEZ I U (RERSFICHD filie L 5 %
IR LT, 2018 FRITHKAIH D I % OARDEAEMHL A B E L 2019 FFICBMFHEZ T 72
fEEL, HIXAN D 12 9% TH 900 KORFIH O B F 13 fess Sz (X 9), 2019 425 2020

42



B 1FH  EROY X ) U S~ D4R - grERI & PR

O 2AEMDNT T, RFIFAD D DK 277 KO EBIEFA DI FOAK 78 A~ b & &
TEATH L& BHIT, ERFORROEEN RO IS TEEBERICHT LT 7 —
HaEM LT, 7 — MEIE & LE DR EMIRBEE G A2 FR & 72 o THEM L. 299
LA BEERME LT (X 10),

AKX D 7~ PRI A2 5 & RO 2014 £ 5 2018 4E1%. KIWEEITIZ B 32 38
L TWIIRILTH - 7228, ®RH% D 2019 405 2021 Tk, BXHERICE D &9 HE X
B LTWD Z &, MRRERTORRMRITE T Lm s (8 8), & B
LGP I U727 v r— R OGHTRE RN, (R E2E L ER TR, EaL 20 o7
FERIZH~T, &ﬁ%@ﬂ%ﬁﬁvm&mﬂ:%%ﬁ@ot T 2 EIE R Em o 7o (K
11, & 672558 F M EO7=oIcid, EEMEWERSORIMOER I LT, FER1H)
| %ﬁbt%%f@ﬁ@m&ﬁ@%@%#%ﬁ?%&&¢®%ﬁ%m¢_&f\%
WD E EMICHY O ERAEER L CHEMZRT NN ETH D, Fo, EFRERITIIF
@ﬁ@ﬂ%ﬁﬁ@%%&%&m&%w%ﬁfﬁufwtﬁ 7 <\ B R A U7 <
o7 LRIE LIz DTN TIE 20%fEEOEIAICE EF 0, T D7 ~ICkd 5 A EME
@%%Kowf@%gﬁ%ﬁuéﬂA%&m&mﬂot(lmhé&@ﬁ%@%&bf\
NOMHIX 5 & T TIZRKHHAO N FOARDEFREEDOHEENHIZHFE LN TND Z b,
RFEORE L M BREHEEOMBFEATEH L & XA %) LTIT 2 RET LD FIE
EHIRIC LWL L T PETH D,

1o X ﬂ%@ﬁ%
10

. II I'—'.-_

2014 201 2016 2017 2018 2019 2020 2021
I

H %2

I

X 8. ®PIRFEHIHIXIZI1T D 7 ~ IR IR OFERBIHER, SR 137 R S (X5
BEORERZ 17T, 2021 FEEIZOWTIE 2022 4F 2 H REF S OBMEZ R LT,

43



RETANRIATE) T T7 14-2

i1l

9. KFMHDAFDARDF

oA X 10. 7> — MNAEMROME S

I RAARBOEERIET < HEIHIIZSHEANH S H

::5
T LT 14% 36% 12% 14%
S _ e ———— T
B LR 25% 31% 8% 2% 8%
ﬂ
B ESES PHPESES EE5THAEN
HFEYESBRDOLEL s ZFS5BbA0 o)

X 11, (ERIC X RO B & ] O %h o~ O FEH
IRFIARBOERBEEXIISRILBHRT HIRNES
IS o 19% 8% 6% T4
1)I~DBREREZRELGELS G-

5 10% 32% “e o 2% %
1V92&L - LHETRES
1 S 21% 21% 7% (6% 7%

E5RS POESES EE5THEL
HEYESEbHAL " EFS5EbhAEN |EE

5
12, (ERIC & 2 AR B O R 3~ O & 7 ~ 1Sk 5 Bl

44



B OED  WEROY X U S OAR - gERN & S PLBGE

HRREBHEEAMERL

7w MERICER TE LREAZEET D120, ZHEEOEWHRRREZ MR+ 2 L
MRDHIND, EDTD, IREEBMARORE LT, BHEEM A TARD IREER RIS L OB
RRASOFFE, HIB(ERSSR T 7 4 T OBEEFRN D, B E U TR MR TRY
LA TS, 2006 AN 2020 45 F TIZIME S, JAZEBMILIRE A 7 v FFEED
XIkmfEl% 91.23 ha, $HARAZHAOREHEZEIT 50 2 INFEB O mFEIL 234.72 ha [T
LCW5, F7, #ERIE & Ml E AR O 22 ERF OHEED 720 RN O B OKE) R
BRSO IT Y 35 & R 51T, BBV IE & o &7 — 0MTEURR B 5 A B RRAHE % 452
M5 &L b, BREICK L TR, FRFESSV VRV Y L0, BIMfRER 2@ L
T, 7~oEREN, HEx R SICETHIELWEEROE L EX > TnD (X138, 14),

513, (THRE SR S0 A ERITES % 14, BT EIT L 5B OFHTHE

BEFRE L DOEEICLILEREEE

WNIZAERT 2 7 ~ OHUSEARET, R &ERE L TOMLTWD 2 & EEDIFIR
BB b HEICHERSL TS Z &%Mizék TENE O KR E W7 ~OREF PRI, BIfR
JFURDNGEHE L 72N D RIGT 2 2 ENBBROMBETH L, 072, dr A & OV 1 [E
U A B 2 MR AR DR PR A B AJIC, 2018 4E 10 HICBIRIFIR T Turssdeis - &
HIEY F 7 U7~ R REE R GHS) CUF, RER#Es s VWD) 2L, 2021 4
X, HOISE AR O MY 2 RE A L OMGE LB 2 TR Tk, B O T # & R Uz Rk
(REAE PSS QIrddbi - W EY % ) U U~ RS PRI EES 2021) OFEL., Hi—L
o' =H Y 7 PSS < MU ERRE 2 & OEEEHEE O FE e, FFIRMOE#ERLIC LD
BRI IR G A ICEL D LA TV D (FEARIED 2022),

7. EEHEEEMRDMEE

VXU 7 EHEE TR, RERE Y — = JTEHIZOWTOBE R T AEAL,
F=F ) U TICES S BEOARRIUTIE U T, IHSHREHZE/MT L5 LN TE T, &

45



EUANRIALATE) T T7 142

BEEHTIL 2016 FE TOREBIRORR, MEIKOMGHEZ DR 2 £ TIZABE L
THH ., BRNOAREIT 2018 F4 ¥ — 27 IZEAEMICH L b o0, AREITEFE L T 5 400
SHLL LD KUERHERE Lt iT TV D, BRER IR 3R CIlIdEdk L %0 Y — 0 TOA EfiET#R
IBEDORIEEZED TEBY . AFWEORAIL 2021 FET2 A (&EIZ 141 A) &, BELT
50 EERITERTE TRV 0D, 2EIZHIEVKEZINZ 5 TWD, —7,
LN e &N DO ETEE~O HEITHEIMERICH D 2 0D, 5 & e & #ER Ik xR
DOEENRMLETHD Wz D, ARBREE T, IKARLE L THEKRY — TOV I OEEEL
WD FTREMAEOZR (R 2017) BNEE TH DA, LIS MRS IR OILR%E I L D 8RBT
EEEAEDTND, ZNbb, Mk L TRV HL_XEIFEIIH L 00, FHEEHHICRT
HARPxERIL, BisteRlEFICHERE L T\ 5 Ll L T\ 5,

8. FLHELESHRNDERE

TER T, DO TREDORN R TH - 727 ~ PMEERE O Z R L, ZHcshs LT, Y
X U7 < EEEE T, RS — = o SR IS S B RS L A i LT
X7z, BNO 7~ OFEEREIIEET BEEICH 508, WIRE £\ O 5 7 ~ O Hgf# ik
FEOFEIIZBWT, IR E ORBORIERSHBNEL 2> T DAY, £z, £~
DHENRKEL 7~ OWERTIL, 7~ &0 T 2 KF AR OF R ouE, b
DOHE~OYE IEXTHE, Hf o BB IE & HEEORNIG e & AT EORB Y E,
BERERE LR E ST RV ROMBBLETH D,

WHIFTE L 72 58 2 M1V % 7 U 7 < BEEHE | Clix, RIRIHE#S 2 BT BT IR & ol
#haniib Loo, MUsEEBERA COAREER L LT THRPEHUSRE G KO LI
B AE A RE DT R| DE BURIL OISR 24T\, MU B IARRE & IR BE 2 I e - o =
v NHEALTOME Y A7 FELHEY 27 FH A2 EE L CEET S (EARITZ, 2022), -,
IRE AR FRE R L LCHRET 2 L 0. BIEEE=2 U VRl 2 r BT I & L
RN BERIL LTV, SERIERE TIX, 2k TOMRITHN ZARF R RS o F it
TNVEEDOBRIZ L D RAN~OE K FEEEME~DREN EOfERFELREERFICEIT S
THIE O IE 7256 S DRI A X 5, A B BRET I CIRIERBML D & 72 D72 &
FlEfiE 7~ OERREEFIC VN E RS BFEEL LT D, BERFTO LD HKE
RBEIC, A% b MU EREE DL E R I MER & BEERS IE & ) BEEERICELY FLA TV,

3

palsy

BHE
SR DA R R BT A 2 R SR TEBRBTHEERIT L, S0 T O AR R R
2 & % BRI BT, B ) & ERHR 0,

46



B 1E  EROY X U X< O& R - gERN &S PLBGR

51 A K

FEA KT, BRIl R, WH & (2011a) RERNICZEIT 2 7 TR 3 FEO B OB X
XU OEERE LTCOR. REYANVRNT A TE ) 7T 7, 313949

AR KJr, Bl BES, WH 27 (2011b) KERNICEBIT 52V X/ U 7~ O HELE) ¥
— U DHIAE R L TR RO BNR O, ET ANV RTA TE ) T T 7, 3 50-58

FEAR KA (2017) SRR RARN I OEBELIERMICIB T D2 =4 0 U OB X5 TiEtA
FIREOLEE L OIS (2010~2014 F). REVA NV RIA T7E /) 7T 7,9:1-16

FEAR KA (2022) FERIZHEIT 57 TRBEOERBRIZE SN Y X /) U7~ DO HET
W, KETANVRTATE ) 7T 7,14 79-93

IR (2003a) ¥ U U REE BEE. ST, e

FoJE (W) (2003b) &GT - EOEHEEQRAR—LBEEKL Y K7 —%7 v 7 2003—. ()0
X O ZEREANGE WS, A

LR GR) (2017a) BRI L » K7 —% 7 > 7 2017 (HFLdE - TCHE - MASE - %6 - 7
TH). (O x O TREAGE WS, T

R (2017b) Y&/ U U< F . R,

R (2021) V¥ 2 U~ FHEHEA T 3 . R, AR

B3 —B (2011) TEROY X U7~ OHERE XK. REVANRIA TE ) T T 7,
3:1-17

BREEE (2017) FRE FEERGE - WELEHEERR D T2 DT A KT A4 v (7 < JHiF - -k 28 ).
BRETE BARRELR BAEAYRSEMRHEE R

BRI (2019) FRE 30 R PORBIHLE M HAWRSEE J~E (v vV R )
D7) s 'V, RERBRREREMZHEEE 2 —, B EERT

WAL - WP EY X U 7~ R RGEE s (2021) JE®AGEH - HPEY X U s
JRBRR T PR S

WH 7=E, BA B, B FAT (2011) Y X U ~o4REE & EEREOHREE. KED
ANVRTIATE) T T 7, 3:26-38

R Tk, BRIL FE, BRER KA, fREE —B (2010) VX U FHRERE L TOAFO
AROHkER ERIRTIEORR. BEIA VNI A 7F ) 7T 7,3 139-152

ot W, KOF MLL EE G, HJI fERE, IR JF (2021) iEE - PEMGOY X U S
~ MU ARRE D AR R & BRI ZERIE D2 L. BRI Y2 2021 FERET 1T T
L. GETHEEIELE, 147

EAR 8 (2022) FEEIRICEU DAL Z R LY X 7 U 7~ OEREHEE DR
HEIA NV RTA TE ) 7T 7,14 63-78

A B, BRI B, B RE, B0 R (2022) HAE - rEALE Y & U 7~ g fE ik
HORBEBRIC T 2RO A REVANVRTIAT7E ) 7T 7,141 1-29

BEIL BES, S 73, ot B, AR K, =l e (2008) EERIZBITLYX /U

47



RETANRIATE) T T7 14-2

7~ ORGEEEFE L O =2 U 7 OBUR &R, WELERE, 481 65-T1

ML =S, jrH SREZR, JLEE A%, R S5+, Ht w2011 RERICE T LY ¥/
U7~ OITHEOER E ZDOER. WEY ANV NTA T7E ) T T 7, 3:59-T0

REIL B, B N, BEHE ZRME (2022a) Yk ) U S~ OFEMEIKT =2 ) o T IRH O
H LEIAINVRTATE) T T T, 14" 49-62

REIL B, BP0 N, BEHE ZRME (2022b) Yk U U=l L A EEEAHEA~DR AN
HFHNZONWTC, KETA NV KRTA T 7T 7,141 110-121

48



EUAINRTATE ) T T 7 14: 49-62 2022
AR - TRERICBIT DY X ) U 7~ O HEE PO & RIS

¥ 38 E

YX/DTTOHERKE=4) LT EGFIDEE

ML BES L2 - BP0 foA - R REE T
VL RRAREMIIIEE v F—
2B RSIRFER - REFENTZERT

G )
FEIRTIE 2002 N6V X ) U OEREOET=42Y 7 &21T 5720, ik
DAEUR DA - fii &2 Fhis LTV D23, RO T — & IVEE O K] % IR R 51 TR R
L. T—%0H EBBA~DT 4 — KXy 7 ORI HONTE LDz,
R IR OO - MERARTIE 2002 FEOFIT, 2003 FOFREEFHEIZ IS < REFH D
BAth, 2007 FOHBREMIEE > ¥ — DXL, 2011 FOREELEHENN, 2016 FDOFFH
fREE. 2017 4E DY — = ZEIDOBRIBIZ R, 2 EFURERS], IR A2 L
T&7,
FFHIRER IO O RGN ME L 7p o 7e oD, 7~ ORI 1 A MK 25 A FRED
E=X Y THEBAREL T, i, v~/ 27 eFy 7 ID, HEEFE - KAEOF
Fk, AZADFE « PREOM AR 2 Z LTI LTz,
2002 5 21 M TR $L 529 BH, IUBEAEL 543 81 (il i, HARSEL. B
BERTORUGEREZET) L0 | Fin, B, BORE, BETFREEZHWT D
E0, BRI OREEIZ IEH LT D,

Keywords: $ERAFHE. M. HERSRRETHHE, ~(7uF v/ FEHE

Monitoring system after culling for the control of

Japanese black bears in Hyogo Prefecture

Mayumi Yokoyamal2*, Kazuhito Noguchi!, Yasunori Hirose!
1 Wildlife Management Research Center, Hyogo

2 Institute of Natural and Environmental Sciences, University of Hyogo

Abstract: In Hyogo Prefecture, culled black bears have been collected and dissected since
2002. We summarized the status of data analysis and feedback to management by
organizing a data collection system for specimens in chronological order. The collection

system was modified over time, from a trial in 2002 to bear management based on a
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Specified Wildlife Conservation and Management Plan in 2003, the establishment of the
Wildlife Management Research Center, Hyogo in 2007, a population increase in 2011, the
lifting of the hunting ban in 2016, and the start of zoning management in 2018. To address
the lifting of the hunting ban, about 25 monitoring surveyors were assigned during one
month of the bear hunting period to record hunting sites, microchip IDs, estimated age
and weight, and the collection of the uterus and ovaries for females. Since 2002, 529 bears
were culled and 543 specimens were obtained from traffic accidents, natural deaths, bears
killed in neighboring prefectures, etc. In addition to analyzing age, reproductive status,
bone abnormalities, and genetic characteristics, the system is also used to verify field

decisions.

Keywords: culling, hunting, microchip, the Specified Wildlife Conservation and Management

Plans, unintended capture
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Abstract: I reviewed population estimation methods for the Japanese black bear Ursus
thibetanus in Hyogo Prefecture. In 2010, the first population estimation model was
developed based on the capture-recapture method. Although the precision was not high,
this model provided information on the recovery of the black bear population in Hyogo
Prefecture. In 2016, a two-population model was developed, revealing local trends in
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capture-recapture records. For population management at a broad scale, the model was
revised to account for the movement of marked animals between management units.

Keywords: integrated population model, mark-recapture, population management
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Abstract: I summarized the development of a system to predict the bear frequency in
Hyogo Prefecture. I demonstrated that the bear frequency in the autumn in and around
residential areas in Hyogo Prefecture can be predicted with a high degree of accuracy from
the statistical modeling of long-term monitoring data for mast production in three
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the municipal level. However, because the number of culled bears increased after 2017, it
was difficult to obtain accurate predictions using these models. For the development of a
more reliable predictive model, I highlighted three key areas for future research.

Keywords: bear occurrence, culled bears, municipal level, prefectural scale
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BHFHEIXET VO THNE & EEEOBIREOREGRE R,
**: P <0.01; *: P <0.05; n.s.: not significant. Fujiki (2018) % & %5,

PLbE, BRI E WG ET VOB R TH D, L, 7D AR~
OHEFRE S LT, MEEHR LY —BOICE STV 5 9 2, 1TEUC & > THESHG | X
DLERIERE IR DOIL, BE - $RARERTHA D, T THE (9~11 H) 0ofFFE - R
i (n = 461) Z HMABUICHWT, L& REROMENT A2 Fhi L7z (A 2019), Z Ok
Bk, BT SRR T, RA M EFT AT 3MES YEAR 2G50 ET L THY . BET
HBFEENZVNEETRRBEILEED LW IR THo7, L, FHRKEICEHLTE X
X, HEEHRE BERICHERT 2568 R2=096)ICH_T, HTELLEVIHER R2=
0.90)0 Th-72bDD (X 4), ITEHEEN, ZOEDOKOAEE - ShTAfHMERHIG D 7 I Wi 4
WD LT A AR TR ICIE o T,
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4. KFEOHEBOBIRANE & <~ 2 FEF /L (3sp-BM) 1T X 5 FHHEOREL, () HiE
AR~ —R (Fujiki (2018) % 2kZ), (b): AE - $EAfESE~—X (A 2019),

4. HMETLANILTOHET A

WS A 7 — L TOHETRIET ML LD X 5 72l R 288 T 2016 FFEIZ— IR Ot % 7
oo LWL, BEROFTH, WM L2270 X7 OfRLIL, K& 72 HiH 2E3
fFET 2 (K 3), M T, #EM L 725 7 T RBIFED BN OFEEB) L — 2 AR RIRA
—/VCHIZREFAT 2R Clde < . HUIRMZRZFZET 5 (Suzuki et al. 2005), FLERNIZE
WT 7~ DHEDFEEE N Z — AHBHAERE NS Z L b@EIN TS FERIE)
2011), 7 ~DOMHEIZEE L TBUIGHL 2 T 2ITBOARIT T Ch 2 Z L b EF 2 b7 &, Bl

85



RETANRTIATE) TTT7 14-5

L UL TORIEICH - 7o BTl Z 9 5 72 012id, BRIl A 77— L INER O #ulgi k% 5 8 L
7o ECHETHAL TOHEB PRIET LV EHNLT D2 LERS D,

ZZTRIEA S — v CoETRET VASLEL T, HITHEAL T v~ O HEE TRl 2 E
T IOV THRET LTz (Fujiki 2021), HARPIICIE, @IEHE L TO~@2005 F~2018 4
ETOEEDT T+ I XS T - aF 7z nEhOEXFE R, @2005 475 OfiEFEL (YEAR),
O#HHT, @7 T O RFEK & AT OZEAEME, OYEAR LA HETOLZHAEMED 75
W —RAEIBIREE TV RT Y v ofi, U o7 B log, BRI E L THEE) &
F LT, ALK “KHET” Z2ED-EBE L X, T T ~OHEENKE < B
572D Thsd (K 2), 7 &I XFT7OEREHOMEITRROFEEMELZ —FE L THW, =
7L, AN TR oot 57 E 2 XF T (K 3) OENKFEESS YEAR O%hRIX
T TR D MRS D720, “YEAR” & “7FOERXFRE (2oW\W L, “HHly” &0
RAEREEZR T2, IXFZICEL UL ‘Tl L ORZEEMREEZ AND &, A M
(ZZBEIAEORBEN A LT DR AAEAEITR T 20 o7z, 2 TR FAS 94/ LT
WH T, A THETOE 10 km BB O S X FEE O FIME 2 T H VW e,

AICIZ L DY 7= 0 IETET VBN ZFEE L, A ORINEZ T 72 (& 3), £ DREE,
VU A — L ERRRICEET 5 7 TR OB AT Z LI L o TR Y &R E CHIEEL
WA TE ORERDITONT. (K 4, FRZ 3OO L aF T0LNEFER 4 Hl] (M 3: &
- PHE - PHEAE L - Z2RT&VERR) IS\ T, TR O =2 T DBX[ 0D Tl 1 IR EE DMK
<, WM EIZHMHLTCWDE T, S XFTOERNEEET D Z LI2E > CTHAKERK
BINERIIERICETS (E 49, 202 SIEHITEA TOTPRNCE LT, firns—
ERHEN 2= 7 TEH L TV D 7RO BN BB T2 bEETHDH L AR
L TWAHN6E, ZOME LT, hilTmEiE (241~698 km2)(E 27 ~ O RKI/EA O TH) &
& (100~200 km2) D570 O [RIFE L2 X720 72 (Kozakai et al. 20115 £{1L1EA> 20115
LR 2019). H2HHTICHET 57 <2, JHR=) 7 ORREOREDOEEL =TT, JH
WY THBIMA L THET 2EER—ERG D720 LRl SN D, AFHEHIKIZE T 5
I RERIC X 2 EABHEE TIX. 7T ORIES (2008 4) ITITERBNICBE 20 K
LATENE DO RA % 20 km FREEE TR S E 2Bk 2 2 7 <23 BEHE (2009 ) 137 F#kA
DT DO LN Y 7 EZFFA LTI ERHLMNIER TS E\EILED 2011),
TEHIELA CTlE, HREAROEHAKICEBWTT T OBEDORIERHI A A7 <2 3 HIET 30
km BE) L7-Z &N ER I W5 (Kozakai et al. 2011), BEOY X/ U 7~ Tlit, £ 30
km b OEROITEEEZ L OFEENND 2 EBNEEEBHFAEICL > THEINLTVD
(Hwang et al. 2010), PL EO®E X, 70 XF T ORWEREZ Z O3 A ik 54072 < &
t, 20~30 km FEELEEN 7 MR F TR 2 RO CABAHET 2 BEAENTFET D2 & &R
L CTWn5,
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#£3 BETFARICL > CRBIZNTE S MET AL, lx OBFEOLDNE ENT-FET LT
AIC i bIE > 7=FF /1, null 5 /vD AIC,

BAE T4 BRI AIC AAIC
Fc Qc Qs YEAR Area Fc:Area YEAR:Area

1 3sp-BM + + + + + + 865.4 0
2 2sp-BM + + + + + + 873.8 8.4
3 2sp-SM + + + + + + 881.9 16.5
4 Fc-BM + + + + + 897.9 32.5
5 3sp-SM + + + + + + 904.2 38.8
8 Qs-BM + + + 922.8 57.4
10 Qc-BM + + + + 936.1 70.7
52 Null 4669.0  3803.6

Fe: 78 XFEHG Qe I X7 BNFEEG Qs: =27 7 BXFEHG YEAR: 2005 42> 5 O %A
B0 Area: 11T, Fujiki (2021) %

K 4. BET DBROED R 57 VNI T 2 AT R0 0 T HIME & BLRIE O M oD E R 5

(R2) D Lz,

iTHT X 4y 3sp-BM 2sp-BM Qc-BM Fc-BM Qs-BM

ik SR 0.72 *** 0.53 ** 0.58 ** 0.14 ns. 032 *

HX 087 *** 0.83 *** 0.68 ** 0.51 ** 0,62 ***
L 0.66 *** 0.71 *** 0.45 * 0.47 ** 0.27 ns.
R 0.94 *** 078 wee 0:82 *** 0.35 * 0.56 **
%= 0:67 *** 0.47 ** 0.62 *** 0.27 ns. 0.34 *

FhiR] & 1fi) 1| 0.69 *** 031 * 0.64 *** 0.29 n.s. 0.25 ns.
) 0:52 ** 0.46 ** 0.34 * 0.16 n.s. 0.17 ns.
ik 0.59 ** 0.49 ** 0.36 * 0.17 ns. 0.20 ns.
P 0.78 *** 0.63 *** 0.61 *** 0.47 ** 0.47 **
% w] & V4 fith 0.46 ** 0.08 n.s 0.79 *** 0.17 ns. 0.05 ns.
FR L 0.31 * 042 * 0.10 7.s. 0.22 ns. 0.17 ns.
EXL 0.87 *** 0.69 *** 0.60 *** 0.47 *** 0.44 ***

3sp-BM, HIAZLKIC 3 Fi% AV =€ 7 1s 25p BM, 2 i & IV 271 QeBM, S 2T 50
HuEBELIZET NV FeBM, 7 OH%EEELIZET NV QsBM, 27 DA EZE LT
TV HIEEN D 72 WTHITIZRE S Uiz R &I, 27 & PElG), Fujiki (2021) % &%, ***P

< 0.001; **P < 0.01; *P < 0.05; n.s., not significant.

KIZ 3FDOENRZEE L7=ET /L (Bsp-BM) O THIEE (REMRE) 1%, TR <
HERERIOLDEND ST (R 4), 3sp'BM [ZHSL &, T OREOMHELS K E 7
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HT1E &P E & BREO Mo R ERBITEVE RN & 5 Z a3 (K 5), Rk, 7
T OREOMHEDO R E 1L, ZEHITO 7 FHREEEE & EOMBERH -7 (M 6), LLED
ZEh, PHREOHITMARO K E LTE, HE~OTFTOEE ORI NHITHET
BRLZEBREMRL WD b0 RIS, £, 7T OEENORSITIX, HRTNEZ
IZEDERICHE T 27 T HROSGHENPEFRL TWD Z R I,

— WA T OBREOENR O ZEFFERMEL I XS TRaF TR THEEF ISR E B 2
SN TS OKBRIED 2013; Fujiki 2018), 7 FH I EE DI R A2 72085 25— )L T, FRZ
W EEA 7 — /LT, FEENFERTDLZERMLATND (Suzuki et al. 2005; Masaki et al.
2008), AMFFEIZEBNTEH, 7 HFa T I X T IR TERXOELENM L -7 (X
1, 7T TIHFRENERBD LNRVEN 12449 5 IS -DIZR L, S XFT L=t
T TIXED L5 RFFBH SN2 7o, HEHIEBIXEIHIC T TR E I XTI RPN EF TS
HLTWD—J7, HEICIE, ZRHOHITIFEAEDA L TR o7z (K 3), ZD XK H7%
WP OREAEOEW A KM LT, PRI ITFAA I O P o HilT ConEIR - &35 - 8 - 2K
M) T < RO TET (B - 5Kk - 2R &N - PHEAE L) TIRVHIERE 22 e 1A 23
OB (3R 4),

WAET 2 E RO PHlET VL RERE x5 & LTz Fujiki (2018) ©E7 /L (R2=0.96)
& RSEDRERE 2 6 OHET (R R2=0.94, P<0.001) 8% 5 —J7, IKWEETLMTHITE
ZRNTHET (PRI R2=0.31, P<0.05) HAFELTWD, BEOTHIZFEAMR L~ VE
TH& EF D &0, BGA~DIEHA~EEE LIADTZOICABREET REHRETHDH Z 20
FERY Loz,

1.0 5
= O
ﬁ 0.8 A 0O
i o® o
K 0.6 1 0O
S o 0
Ej 04 -
= O
B 02 -
no T r, = -0.68, P<0.05
= 0.0 . :
i 25 15 0.5 0.5

7 S OENIBHDREIE

X 5. FHIETANGENNT-ATHITIZBIT S 7T O BN ORI & 7 ~ o ks
HIME & BUAME R O ERE O RBfR, B (A &Vl 1IANED -0, fHERE ()
DOHEH DIV, Fujiki (2021) 2,
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0.0
g 05 %O
=T O
o -10 - O
£
*%'1 1.5 -
K
oo, r¢=-0.91, P<0.01
e <Y ®
N
N 2.5 . .
0.0 2.0 4.0 6.0

7 FHRDEIE (%)

X 6. KHHTIZET D 7T HROFNG & TRIET LV GENNTZT T OB XFEEOREAE D R
o B (A& 13AMUED =D, FBIRE () OR M HIERW -, Fujiki
(2021) % k%,

5. AEHECEMNHEFAICRIELE-EE

IR CIX 2016 F £ CIIAEMERIMEWVETHB LTz (7, UL, 2017 4
ICBWTHICRES N [V ) U7~ EHEGHE | T, 7~ OABEDHEI O G % B
TOHOETHMLZ LW SN2 &b BRI BT 2 BRI 5 F EiE Rz
EENE LN EFFOIEH 2022), TOFER, 2017 LRI 7 ~ OA EREEN K& < M
THZ L0 (M7, HETHIEE - 2EICER T 52 &Il olz, FHTAERHED
%%%%Tw 9i<ﬁﬁLi@wkﬁf®mwm&$MﬂT%&<ﬁot_kfké Ky

22019412 4 A0S 8 HE COAEMBELH B L mE ATk Lz, ZOMEE, 3 Hi CHEE
éht%ﬁX&~w@%7wqu\%%@%Tmei2m9$u%@%§®&v®m&
B THEZ RIBICTEIZ X512 o7 (K 8a), ZDZ &k, AEMEOMRIILICEL - T, £

ICHE LT W v RS BRESNTEZ LI C, HEBERTHE D LT 5 59
2ol b D L Ebns,

Z 2 TCTRATIICIERET MIT, A E LT 2019 4O H E#EORIL O hE (2018 4
LIHT or 2019 ELARR) &£ 7 MTIBINT 5 & 2D X 5 2 FHIO Bk deE a7z (X 8b),
LovL, BAERMERCE ORBERNENZDIZ, B LNt A ORKIEN #EYICAE
HEOMREHETE TODENE I DITHBICE /e, 5%, MricBlill 2k 2085 |
BEMEONRZHONET MM PARTIEE BT O ERH D259,

ZO L) ICHEMEDORILIZE o T, 1ERET LV TOETHIZNEEE o7, Ll
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—h T, AFEMEEPRES LT LHEIE. 7 vOHBRKICZORENERTE 20D

P =
LENhDH LR ET VIR LT E bW 5, HEMERO IR TINE RS
7RI, ERICHBR LT W v 2RI S 2 Z LA TEIE, BREONXERZ %
DOEMAZIHEITE L Z LR ET NSRBI NT- E WV Z A0 HZe0,
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SHRORE

ARETIE, BERIZBT 27 THBREOENEBMIC XD 7 ~ ok TRIOR)ZES 28 L
e, A% L0 ERANZRHE TS ERESED72OOEL 3 5f5fi L T E 70,

1 AEE BURTFRIMEOEWTETOHE T EZmO 5 2 & Th b, BURTIIRFEORFET
7~ D% %{W@tb@ﬁf‘%@ﬂu%ﬁ{ﬁ' CBHEALCTEBR SN TWD OB IE) 2018;
Fujiki 2018), L72>L., GPS EHHEEMKZ AW - AAEFREL S, BRICHET 57 i
AR & OB ADPBEEICH D Z E R STV D (Yokoyama & Morimitsu KFHE ),
DT DD FEFIC B U2 hET (BR . FHEAE L) TR EE MK > 728l & LT
TN OB R D ERN 7 <~ DHEICKETHELTMCE ol 2 &b —HTHh D Al HE
PERH 5, Tz HRTHAL TOHE THNCB T, BREERFIR & 82 U 7= 0T o TS B % fe
R o720, BENFREEE L THR—IRFIETE=2 I 72 FE R L, BREMNROE
ROFEELBE LR THET VEEETLZNENS L1259, 7~ OEEEHEEIZBE L
TiE, 2021 FED DI EALES - HAEY X U 7~ KEE SRS T8V T, 4 fFER
WHE LT =2 &AL, THUTESWIEHEZERL TWD (FAR 2022), HETHIICE
WTh, FRROPMAC L DA ED DL ER S LHTEA S, £, ZOE, THIET VIC
AR DOIEMZ WU IAT Z Ik T, THREZEDLZ EHTEX Db aN
AN

2 REIE, BEOMBEMEID B RVERE TOHERTHA~DRETH D, BIEOREEDENX
BN IS W PRTFVEO K G, AR IR FET 5 8~9 ALRNCHE Tl AT 5 Z &
ARARE7R Z & Th D, FANTHEICHIT 2 ABRES TRIEE R SO A2#T 5 9 2 Tl
FOBME, CEAULATFEE OB CHE TR TE 2R EE LY, BIfEO L Z A, 7HICH
LU CUEBAEECCAE B O BN L 0 . FRORFRSPHTHFEEK DB TR REOENR 2 THITE 5
ZEMIFES TV D OURIEA 20015 FAFFEIEH 2009 H15 -/ 2018), =+ FZICBIL T
T, MR EN DG SN D~ AT AT RVEHER Z VT, F1E OO K5
T =20 b OFEOEBEROENR L~V PRS2 FIER EDRRET ST % (Akita et al.
2008; Yao et al. 2008; Yao and Sakai 2010) LR T ABIZZDX I BRT T a—Fnk,
£ 0 BNEERE T s I Tl & AR IZT DEMBAE LED TS MERH LA 9,

%I, /\Eﬁ:%@]ﬂ%@?“é’@ﬁﬁﬂj{xfﬁ (2006 4F & 2010 4F) Tix, 7, I X+ 7, =
F 7D 3FEOBEDEENR > TRKIETH 72, MBEOKRBHEBEIZZOL I R/ ~DTE
PR ERE SRR L CIREIS A DARICRAE L QO D ATREMED RV, 2 D X 5 [T ORI A A
BRI R L CRIPEIC 22 2B & LT, ﬁ%ﬁ)@?%AHﬂEEEf LTWbeEBEZXLND
(Sork et al. 1993), KEMHEIZIH 2 D7=DI2i1%, BB CORXWEDRFMZ 7= 535 %RE
HORE IR DTEAS D,
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AR . TIRERICBIT DY X ) UV~ O HEE PLORUE & RIS

£ 6 =
NAAAXT -9z F7STIHASImKRERL-

HAEY X/ 45 (Ursus thibetanus) DEREEADIEET

Ot L2
VL R BT S v & —
2B RSIRFER - REFENTZERT

G =N

VX )T T DERERERIAT 5120, BEREWER Y =7 7 7V H AT % BRME
L. ﬁ@kﬁk/ HLSRICAER LTV D BER A 2 1 ERICESS LZE OBG 2 58 LTz,
7 < |23 LT A T ORREHFERIL 1057 4y BRERIER, 91.7%) Th - 7=,

B, IKE 618.5 43 (58.51%), B#) 287.5 77 (27.20%). & (BUKE
U) 139.5 43 (13.20%). 178 9.5 43 (0.90%), £H] 243 (0.19%) DIETEL S Fidk S
776
BENRFHIR 2 0 5 & B RICTEEI L, FrICR & & HITTERITIEER T 2@ 4K TH >
776
BREMOEIGIL, RENERLEZITAAY (F) 1%, I XF (F) 20%, v~Hhv¥
(32) 5%, 7 mEY (5) 1%7Z o7, MIZERA 2%, EH 1%0357O b,
ARRERIFZEIL, EHEBEEE S 0EROTFETIIREETH - 7=, FAEBMOERD H
eIl 2 fR T DR FIETH D LB b,

Keywords: 1TEISHT. EHHIT. BIESIT. ©T7 AT RT A, RET —FINE

Investigating the ecology of wild Japanese black bears (Ursus thibetanus)
using animal-borne video systems

Yoshiki Morimitsu®-2*
1 Wildlife Management Research Center, Hyogo

2 Institute of Natural and Environmental Sciences, University of Hyogo

Abstract: The use of bio-logging, which involves the collection of ecosystem data by
attaching a small sensor and/or wearable camera to wild animals, is increasing in mammal
ecology. Image information obtained from the point of view of individual animals can

provide valuable insights into behaviors, including preferred habitats, diet, breeding, and
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competition. However, shooting at night is rarely performed owing to technical limitations.
Therefore, we improved the wearable camera terminal to enable data capture during the
day and night and developed a collar-type camera. This camera was experimentally
attached to a wild black bear for validation of the approach. The shooting success time was
1057 minutes (91.7%). Various behaviors were captured, including rest (618.5 minutes,
58.51%), movement (287.5 minutes, 27.20%), eating (including drinking water; 139.5
minutes, 13.20%), other behaviors (9.5 minutes, 0.90%), and unknown activity (2 minutes,
0.19%). Although the species is generally active in the daytime, the individual was active
in the early morning and evening. Various types of food were collected, including 71% /llex
macropoda (fruit), 20% Cornus controversa (fruit), 5% Cornus kousa (fruit), and 1%
Lindera umbellate (fruit). In addition, the diet included 2% meat and 1% insects. This
research method has the potential to elucidate new aspects of wildlife ecology that were
difficult to observe by conventional methods, including direct observation.

Keywords: animal-borne video systems, behavioral analysis, foraging analysis, nighttime

data collection, video analysis
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KA IE O EHBIEIEIC L 57 — X WEIZRE L GE N2, FRICRITHEOWAIEICE
WTITEELWE SR D, L LikfEE o —frE AEMRE D A 7 ZHAHICRET 52 & T,
Nzl T 28I L THBKMObTBERLENPINETE oM TELL2Tko 2
(O’Brien et al. 2003; Yasuda 2004; O’Connell et al. 2011; Matsubayashi et al. 2011), 7=72
Lerr—fEBERE T A T, —EOHIRCHEH TO At Y —IC5UE LIsd REM O
HHRAENET 2O THY , R REEP AN BT L2356, HkT — % OIUE
MTERNEVSTZFHED S5 (O’Connell et al. 2011),

DX R EEBEN N RO LR E MR 572D A u o ZIERRFE Sz, A
AFBRXTIET, Uo7 TTNAATHwKERHOTZ S OITEMIN OO B#EE 7 AT TR
FALEmT —4% & LCIET D Z &3 TX 5 (Marshall et al. 2007), KEIZ DV =7 77 vh
A TR OIET, BEF, BRES, SEhELE P —722 EL < OB A IFZE B i0IC X 0 3841
ShEHESNTWS, Bili7T—2 1L, XY ary ETHALESEBRELRICAR T —4 %
IS5 2 ENFRETH D, BEAEHFZEE LTk 7'~ (Marshall et al. 2004) 7 A 4. F
%% 2 (Kerrie et al. 2013), 4~ 1% (Sartwell et al. 2009), A— 2 (Moll et al. 2007)
REERRBELIELORHD, LnL, Ny T U —ORMENLERFBORERN L\, F72,
KR DOEFIICEAR R OMBE)N D B E 2GR 28G5 2 2 & 138 L < Sl emo 513
L ETTOILT W, g RO B A BN TRFIIRES 23 FTRE 72 R FE D BRIE 23 8O 13 18 70 1 i
IWEERFBEL 72D, AT ORRFIL., BREYOHECE, [ERMOBEMRR &% < OARFRY
HWMNFHATND D EWFHFTE D, £ TR TR, HEMETNT 5 L REE P —
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HATONEN YT U —BLOER « BERZ 204 L, BIR - BIERZ U ~d58 =
vyiha— W HOa—F .« axsZ—%20 T, EEERIZRKERE CXENEL DD
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v T U=, EROWNBITREDOENRY I —Rpr— b -OBK 7 —2 (& 5 FRERT R
BCAS081107G) 165 g Z il L7z, B LI AT 2 BEr— AU LTz, Lo X, 7
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Ly REEET DT 7 U ABSMINKFERCTE NI Lz a, RIS ET DR H 5
7o, BUKAl (KR— bk K74, FISHEYE ) 27 7 U ABINTIZE®AG Lz, SN — AU
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7= (Aldridge and Brigham 1988), F7-. 7 ~ Ol & AR OHEEH T, REIETIKE A
IR« BRIERL R IEIT . B AR BN I SR M R A AR DA SEE B DA A 52 1 C e L7 (e lRNE
RFAK - BRERFAEITFT /T 5 1),
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fRTT —ZINET D) ZBA L. 10 2R T 1 BT 30 RO 4# 0 K4 L 5 ITRE
L7z,
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ZRAWT, BB LTI AT O ZRE LA AT ZEI LT,
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AT B A KR U7 4 % ICHRA R C VHF BB ERORE R AR L, B
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N 2 45 (0.19%) B 5T, naﬂézmtv\j@@nﬁﬁi I3 1 IR LT, HIETE 72 1057
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139.5 4> (13.20%) Tho7-. T, 1INhD 7 <L DEENRH Y . FO%IGE U Flos-7-

100



B A A XKL D YR U T~ DA ORR

BiI7% 0.5 43 (0.05%) B S iz, MEBFOFEZIT>72 L ZAT A ¥ Ilex macropoda (32)
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4. B

INETY =T T TNHATHAE RO ABYOITEIE DT — # INEERERHIEL, 6
ENEERAFICRON T\, KB NFEE L e, BATHES O LA IR 5 —
BIZ 72 2 ATREMEN & 5, AWFFRIE, MREEEHE v — 2 AW TR & 300 lux VL F 27 5%
ETRNPIN T2 K5 VAT L&RER LT, £ LT, ARBRIZIH W THisg Bl o [ A 7]
BETHDHILaMR L, ARORBRTIXEMEE D 1057 20 REKIIE 91.7%) OHFEIC
I L7, LA 954 (g Rl 8.3%) 14, B A OIREENE DOFLERN 20> To, ZDJR
K& fRI9 57280, BB LRI Ny 7 U —OBEEZJE L2, @HO 1.3 V OEE
EHER L., Ny T U —ICHBEIZRO Do Tz, BUE, FRERMN TEL TR XD
DI IS TR OWTHRATR Ch 5, Eio, ITEIOHENRRBRBIEIX, A TDFELW
TLRL Y ZAD—BRL b VI Db D57, A%, I ATOEEFEOHERL, <b
DIEDERK I ERIRA LN OSET D MNENRD H, kSNl T — % Tik, i EoRE
Wb < 363.57%) (34.39%). B LOIKEL 255 57 (24.12%) Th o7z, #H LOIKENZ
WHIH E LTEZ LN DL, SRS SNTZREHDOIZ E A ED, B EEORIEE (7 4
Z.IAX, PvARUy, 7€) T, MERIUKREZ Lo TWEAREMEREZ b D, £
7o, 7~ OB TEBITEIN R SN2 £ (K 5), B MRRIFED V<D OBEEND
HESFLT-OICE EEZFHA L TWergtEb B2 onsd, S#%l&kis, BB EoFRH
IZONWTIEIT 2D DVLERH D, REOF TREM N L E D120 T A% (5B) T
% Tholo, WITIAF (F)20%, Y~A Ty (8)5%, 7aEY 1% Tho7z (M6), =
AT AT 245 U2 8 A FAI~9 A EAITERD 4 FIFRSE (L x 5B DR
EEHBETD,

KI5 (2012) OFEHFEHIKO 7 ~ D LOHEFRKEOBNE ST TIL, IXAXFREBB X
Vot 7 @R FEFFHAEELOFELLED ZEI 19.8%, 29.2% & flDOFE &t~ TH] 52>
IZEWVMEZHRE LTS, LT, 20 2 BITEFELENZEZE L CHA I AEmICH D &
BEZoNTWD, a7 BEEL 7 TROBEE (27, I X777, 7)) IIfFEOENRE
BWVZFEEERH Y, 7 v DEE~OHEICEBEL 52 520, RERZIZILOL OB
RPBEIHOBENREENEE=F Y VTRHEL TS (REROEGAIL, BEARIZ 2011; B
K 2022 72 &), BEHIZZ ~OFERHER TH LM, I AFEL X O RS HER AR
THDHEEZLNTWD, ZHEI XX IEN &% < (Masakiet al. 2012), ZRARNIZE &
FoTAEBLTWSZ EMN%EL< (Masakietal. 2012), L b, 20O L x 9 R HHE T
FIFCE 2 (EEHE) NEVWEHTH D ES5b T2 (Koike 2009), iz CTELFLEH
OaFZRIAXF TR, 7 NERFICEST L TREICRIRTE 5, Z7~OWEMDO L &
IRBOSHTIEI XX BRIEZOHFENZ WV (Bl 21X, EM - /ML 1994; Hashimoto et al.
2003; KFHIEH 2012), AWFETIZZNE TORITHIR L IZRR Y . TANFTREEOFEAN
SRAFREE B[R-S TV, Zhud, HEHORAENR T AT DO ED HEIENZ NGO
D, BRI K DWBAHEDRIEZR Dy HARPFEZ FM L Tz, BT — & TIIARH
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Thd, LrL, THEOER (K9 226, 4% IOEENFIHALZAERMO L x5 RO
A BHREN DRI LITFRETHY | B AR LTI T — X E2Hid T2 TETH D,
WFHIZLTH, =T 77D ATMREMNT, L) REHORAET -4 %2155 Z L1
ARETH Y, FEL LTARZ ~ORBWHEICHAFETH S,

EDOEREWIL, BRI & D IEIR) DOEREMN 2.5 53(0.24%), ~F FEARRA) 1.0 43 (0.09%).
Bd (A 0.5 % (0.05%), Kk 0.5% (0.05%) 28 iz, Ak, v b %o 78
EFLEEN N LD | A SINTEERITARELTFRRINTEO®, HE S 7@k
THDHIENEZLND, BB, AFERE LIS D ORKERIENEINLE S 7 <2765
SNHHNBEINTND (REERAEMFTEE ¥ — KER), 4%, 7 v PHERHET
B SN2 ARICES SNBET L FREL B X OND, 7~ ORMENE(LT 5 AN
HLd D IEHTREFERTH S,

PRI GEAIT, B ORI OIEENZ B L, D%, THE), REEABEVIKL, BOAY
RO FHONEEN 2GR L, BRITIEE A CTRENE -7, & LR, HOvSE) % 55
T2 BEITEINRD bz, BERO 7 ~ HRE®R (682 1F) 4 CIEE] 7 b 8 Kl ¥
J7 19 WD 6 20 FRIZ D B — 27 3 & 0 TR OTEEN RS2 & DR 2 2 & 3l
EnTns (fkE 2011), HiRRERD 7 < ZiFEiE Y —ft& GPS BIEHA A L, 158
PR & 508k L2 JE1TIFZE Tt 7 < 13 BNIFICIE R ThH 7208, 1FE A BT TH -2 2
EMEE XN TWD (Yamazaki et al. 2008), 4 [FIOFRERE K & A B ORI N b Ik
NG TH T2, EEKOTEENTE) 72 (K] 7), — I < IT&ERISEI 2 & Bbh
TWDH2S, FAAESF R, & 20 FF 17 7 LAIBRIZIE & A ETRENT 5 2 & 3 < BEIR ST C
b5 REMERE 2 b, TEBHREFEE S, MARME A M L TomaiTH &, b %<
R BN RREEEAIL, 477 18 FF 00 43 & 18 KF 10 /3y 9 [A] (4.5 /5[] TH V., &kIZ%
MmoTeDlE, BEI6HF0053E 477 1TH 50 %y, 80 (44)) o7z, REBEMOT—Z LT
EEZESCHE, FEICLIVAEDLWRELDH VS EHE T — X 2EE LN LRFT 54
R D,

Alal, R SZEEICEB DT, BIARIEY 4.5 47 (0.43%). HHEHE Y 1.0 4y (0.09%). 5z
K 3.5 47 (0.33%) MFEHO LA, ZAvoOfTENT, BIAAHRET 7200782 &b
DA, ERICRAREBET S Z LIXESFEMIRHTH B,

NRAAAXVT -7 53TVAASHAARDOFEELSHE

NAFOF T« U=T TTNAA TR 2 ZD, BEM 2 BRI 2083 A x5
ERDIHEN LETH 505, FELEEIC L VIHEORGENED L, VX ) U T~ DGE,
WEBIIE-EF LY SKFOTNL W (RER 2021), B LAIEIZHT TIE, 7 B,
THI TRQREOEARDI, X TIRIXT TR EIRKEBORF, B, L CEHER
WEETHD (A - & 1997), D7 ORI K 255 PN INEEZRFHTd U i HE Ly
WThsrlBLoND, £lo, MERROPHERO L5 ITEERED D72 S RO T2 3 Al D 55
& RES BREEREVZREE 2 — 2019), ET 22 L3 L 72D, BMEE X
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WEETH D Z LD TRIIN D, (D OENWFE, Il VTR DR D T K72 KM DB 5
TAA SR CREARIZE S E MR O 72 DRI BN 2RI R W (B3R —0) &2 v Tl
AR TAA TR =2 POREIEE SELTENHNEN TS (e.g., Herman
2008), 7 ~ % G ielEAd KAEMW) OGA . Briz 7o i OB RCHIO X 5 IS I AR
I 2 LA T D ENBASE DY RIEE BB S LT-OICEETH D,

F BB IZ B W TO RO TEIRICAHZ T 5 Z L1272 %, AR 3Bk U728 13,
RO E ATEIORKIR DN E 20 E B2 5N TO D EEROIRE 5% LN O BEEOHM %
#7 L7- (Aldridge and Brigham 1988), LU, XV /NRCEEOBR M OB ITHME
Thod, BUEOY =7 7 7NV AT ORREBMBRERIL, B TF — 2 IERIFR STV
L, BMEBBIEL Ny 7 ) —0id, B EEH-VOEBENKLEZWVY F VLA F
A LTV D23, ABH ORI FER T3k FIRER X 3~4 EMRECTH Y IETH
%o SBRIIEMBE I TEBEDOZ WAy T U — & XEF ) —EOZ W EEHEEAROF] A
BHETHD, NvT V—ENHEX D LM OEENVARINIEZ DMENBET H, TED
—ARF ) Fa—TERWEY F U AEKEMAARE I, BERB R TND
(Nomura et al. 2017), #EkD VY F o LEM & LB E T 15 [FOEBEENH D, FT-HIUE,
SDXC # — R#&®E T 2TB (SanDisk, U.S.A.) O 13H 0 FLEEAOFE BB S, )
R OIER AR L oo T D, A%, FIHTFTRENE ) il a £+ 2 PETH 5,
ARMER L7 AT OV XiZIAf 28 mm Th Y HEATREIL A — D — O T — X I[Zit#l
DS RPTH D, ARORBRTIE, BOEZHAMICIRE T2 L3 Lo, 20729
RABOHEREN CTERVEBENRBD bz, MIREREOREICIE, #FICHEL Wb~
7Ly REBRIRT S Z EIXATRERE DS, AT IE R A A EE O E RN BN 2 < /b Lo
RIENEL D, SBIFL L AOWBLPERITEERBETH D,

AWFFETIE. GPS BEMICLAMEFROBIEF I TORNoT, B A TEE L GPS IZX
HAEE R A RS T, EERSEFRAEROERNS S HICHBIZR S THA D,
SRR, ARRTFOERIETICRDL Z &7 WA E v N & OHLEE, B L IXEKE
WEEZRET D007 —ZIZHHHTE 26N H 25 (Sartwell et al. 2009). 7 ~ D
AL E, ANBA~OHESEESBEL L TWD, BEEOMEFROE T, HEBEENE(T
LD ENATHFIR TR ENTWD A FEARIZA 20115 A 2022), Rk EBD, YF /U
7~ DEREYOFELEIZOWTIIAHR AL Z W, SEOBMBEROHING b EMO, L x
IRENHEERMER CTh D LEZ NN, EHOMERE L LK HEE ORRKRITIZE A
EEMIE SN TV, 5%, HEOERNSSGIND, AL, EEEEZE T
KD IFUETIIREE T & - 72 B A8 O A HE O T 7= 7ol Z B - 2 B 2R 2R ARS8 1L O 404
MRTHD, BHIND I AT Y —ITIE, BeMmO TERHERNAER ST, ARE
F L LFOME DRI N L FETHLH D, A A X I LR FIEEZAN
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Case studies of measures for black bear invasion into areas where humans live
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Abstract: This report summarizes case studies of measures for invasions into residential
areas or houses by black bears, according to “The Act on Protection and Control of Wildlife
and Control of Hunting” and Article 4, Paragraph 1 of “The Police Duties Execution Act”
in Hyogo Prefecture. There have been 21 reports of black bears in residential areas or in

homes since 2003, when The Specified Wildlife Conservation and Management Plans for
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black bear was formulated. Most of these bears were debilitated due to old age or traffic
accidents. We have been preparing to deal with sudden and dangerous incidents in the
field. However, from this case study, it can be considered that the knowledge and skills of
responders may be insufficient. There were disagreements regarding permissions and
enforcement of the two laws in some cases, and it took time to finalize the response. In
Hyogo, seminars held every year provide an opportunity for concerned officers to learn
about bear ecology and effective responses. Additionally, the prefecture has been working
with the police on measures for residential areas. However, more preparations are needed,
including consensus building and dissemination of range limits of anesthesia guns.

Keywords: debilitated, invasion of house, The Act on Control of Wildlife, The Police Duties

Execution Act, tranquillizer gun
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EERICEITEYX/ DJTIH NI Hepatozoon ursi

& & U Dirofilaria ursi DE$: & FLIREEH

KHE FEz - Fm)I EF -850 faA1- Fil &z !
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TERICERT DY X ) U T7~DiT, R Hepatozoon ursi D &GRS T,
Hepatozoon ursi DEGE, Fln, MERNCREME ISR < Jo B RPN 0 3 [ HiusE (81
T AL B AT TR R SN B Z 6D TOHEFTH 5,
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FLE () 2T L T EED 1 B4 Bz,
VXU TOET, T TN AERI AR D WEEEMER D BT, PIRRE.
M, I EOBEEIIRESINTENREROREIZITES oo T,

Keywords: Biff, PIFEMER, Ri, Bk, I7074 707, FU 7 AREMKE

Case reports on Hepatozoon ursi and Dirofilaria ursiinfections and
breast adenocarcinoma in Japanese black bear from Hyogo Prefecture, Japan

Yasuyuki Ohta?!, Shuji Ishikawal, Kazuhito Noguchi!, Junnosuke Katayama'
1 Wildlife Management Research Center, Hyogo

Abstract: We reported Hepatozoon ursi infections in the lungs of Japanese black bears
from Hyogo Prefecture, Japan. The infections did not show age- or sex-specificity. This
may be the first report of H. ursi infections in the eastern Chugoku and northern Kinki
populations of Japanese black bear in Hyogo Prefecture. All 10 bears were infected by
Dirofilaria ursi, and many microfilariae were observed in the pulmonary blood vessels.
Granulomatous inflammation with Langhans giant cells in the liver was observed in two
bears. The factor causing inflammation was not determined, and tests for acid-fast
bacterium, bacterium, and fungi were negative. Breast adenocarcinoma was observed in

one bear.
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Keywords: granulomatous inflammation, Langhans giant cells, microfilaria, Nematoda,

Protozoa, simple carcinoma
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