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Abstract The scattering of garbage by crows in garbage
depots has now become a significant social problem in
Japan. Understanding the distribution of garbage depots
to prevent garbage scattering by crows would greatly
help decipher a solution to this problem. In this study, we
evaluated the distribution of garbage depots in Kamigori
town using a quantum geographic information system
(QGIS) and collected the information about the state of
implementing measures against garbage scattering by
crows at each garbage depots. We found that in Kamigori
town, large and heavy metallic garbage boxes were
introduced at 400 garbage depots, which corresponds to
85.8% of garbage depots implementing measures against
crows. However, at 29 garbage depots being located
near street lights and telephone poles, large and heavy
metallic garbage boxes could not be adopted because of
being unable to assure an enough space for setting up this
garbage box. Therefore, introducing compact garbage
boxes to these 29 garbage depots would be greatly
effective to reduce the garbage scattering by crows in

Kamigori town, Hyogo prefecture.
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Fig. 1. Distribution of garbage depots and state of implementation of measures against crows in Kamigori, Hyogo.
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F1. RESHERFGIER S NIRRT AEOMEEL. 5,228101%, HEZFERL/-4HEOE

FHEE R

Table 1. The number of garbage bags at garbage depots. 5,228 indicate total number of

garbage bags for 4 days.

RIEZHEREI B B 1 7 AR K OA
Presence or absence of measures against crows on garbage depots

WAL ()
Number of garbage bag

wY 4,916
Presence
4L
312
Absence
e
& EHE 5.228
Total

£2. RETHERBIEAN SN A T AR ROMAH &R
Table 2. Types of measures against crows on garbage depots and its frequency.

717 A% HE O HHEE (4 7T FHE (%)
Types of measures against crows Frequency Proportion
Ry VAR EHRAT—a v
T o 400 915
Metallic garbage box
WER ZARA T~ a v o s
Shed where garbage bags cumulated '
Ty NI RAT = a v 5 L1
Garbage depots made of concrete block '
ikt b 18 41
Bird protection net
TN —— b
‘ 6 14
Tarpaulin sheet
it 437 1000
Total '

RIS A FR IR L7z, EHNT466 7 A O R Z A
ERGTH Y N LR T AT A EN5,2281 1255 L
2. 20O, BT AMEEER L TR WRE T AE
B CThH Y v b LR T A2 Th - 72

2. T AMKOM L T DI

SR FEITIC BT 20 7 AP RO L 2 0EA
MEZFR2R Lz, iR ERITZB0 57 7 A%
X, R ARMTAAT -3y, WEEIZHAZAT —
vay, 7avrsRITAATF—ar, BERY B,
BTNV =Y =P D5D2THY), INLOREDH
L, R ARMTHAT—2 a3 v idh 7 A5 % FEi L
TV 54377 T O%FEY; 0 5 54007 it (91.5%) 123EA
SN, ROFELRMNETH-72. —J, WEMIAA

F—Yay, 7TuvsXITAATF—ar, BBy
b, BXOTWV—2— MEEALTWSEREIHER
g, #hneEn8 st (1.8%), 5781 (1.1%), 1847t
(41%), BXU6 78T (1.4%) THYH, LEHETIZHET
BIEA SNTWie,

£ B

ARPAIC LY, S RIS B 5 RiE & ALY
DH T AR L4377 BT (93.8%) TEMINTWVzd
OO, T, BEI, BLORRINOEFTRISEE S
N7z <iE, 29771 (6.2%) TEMEI N TV
B RL ol (K1), F7z, EERETNIZBWL
TBRINI 5200 T AMKEDH B, Ky 7 ZATTH

22



mER - HEEE  H I IBICL D ZAOREEE

AT =33 2134007 FF (91.5%) DFRE Z AL
BASINTEY, RLIFELIITIANKTHL I LHY
L7z, UM T, KRWgECTHOL & o 72 ERERTIC B
55T AEDOERIZONWTEZR L ET, Thb%
B L 72 THOFELRE O fEIFI O W THET L 72w,

KT S e oz LRI B 25 5 A%t
KOEEDO—2F, Lo k)i, WHND437 5 BF
(93.8%) DRHE ZAERYG CHIENERS NLCViz—
T, HitHo297 7 (6.2%) AT S T
WZ ETho7z, THUE, WO A3 T ZAHI
£ 2 ZTHOUEMEE BESELFELERNTHDL I L
RORWES D, AR AE SN L 722013457 H25H, 7 H30
H, 8H6H, BXU8HSHIZBWT, LENTATH
IS NP T AAEIE 4 H B O A FHT5,228 8123 L 72
TE(FED) WMz, FRAEHICEINS NIRRT HD
HAVERT34,660kg (LHERNT RS T —5) TH o
T ERETFAAE, BT AMNEEFEML TR0,
At DR Z A AR, TS L7z 0 T A 4E3121H 0 &
B IIHETE2068.5kgTH Y, ZOMICTHRIT A LEIZBL
LB OEA0.296 (Rl ittt —5) %%
LaE, 77 AOME LTS NI F612kg
ThHholeREINL. NV T I TAOEERED1H
H720269g (K - 58 1953) THLHI L xEET 5
&, 612kgDEFIFHEIL, H T AH2.276MR K5 D1 H OfF
WICHLST S, EEINCBWT, BT AxFHRaE I L T
W WRE S AERS3297 T (6.2%) Vb o7z
B, FIHhOMIEEIND B T AFEO L2, 276K 55
OB LTEY, MERE LT, 2009042 520124124
JCERTTHEICB XL RTAOBEELF I &k Lz
BEPEDS RS,

KRR THS P E oo 72 ERETIZ B 5 5 5 AR5
DY) —DODEREL, HTNTEBHDSDDH T AR
DI, Ry 7 AMITHRAT— 3 V)b EELL
KTHY, 4007 7T (91.5%) DREE T HEMYIHEA
ENTWDLIETHoT, Ry 7 AMITAAT—V 3
VEBERMOTNVIZTLABTHLLOD, TOE
#1350kg~75kg, HRFEAMit&1X1507 M ~20/ 1 Td % 7-
O, —ICIiE, ITRSEG 2 BA L TRE Z ALY
ICEET L2 ERBESTERL, HHNICBYA2FEELR S
FATFNZE D IS VIR TH o 72, Lo L s B
Mcig, [ LHENT ZA AT — 2 a VERIRREMB 4
TAHHIE] 2L > TRy 7 ARTARRAT - 3 VAR
Ho25501 Z#iBI&THYUT LI eATE2E, TN
(ALE S 2 8k THT 2 4SS D A B X OYRBE & A 4K

PO & i) R - T izeo, TR
i, INOOHEEZERL TRy 7 AMITAAT— 3
YEMICEATE, HREL LT, ITAD4007 FTOR
JE S HRERRBGITE R LIz EZ 5

LL, Ry 7 2AMIHAT— 3 VIFKEIEETH
D, TOHBELIN, REMERCHEET oL £
AEEHICHHRINLTHARAT - a VB0 F %
W, MEEOZFD b B AEE o 72T I RE S 1
5. EEENCBWT, 77 AEEEAL TV 54374
T ORIEZ HREREIZIE, EB LRy 7 AR AR
T a Y OBRBEBERPEHRINL T/ b0, 1T R
XA & Fh L TV \29r BTOREE ZAERERE, W
NOBWEHOHIT R/ NMEOBIEORLICHBE SN TS
D, FOEBERIE, 7T AREEERL T 5437
FHZHRTELLHEL, Ry 7 ARTHAT a0
R IR R R R B o7z F e, T AR
R HEME L TV \29 7 FTOREE T I ERES & FIH T 2 B
W, ARHT, 20T, B LOWITOBEGRI, 7T AxEE
BALRVHBEZ 7 7 —bLA2E A, AOHE
D—2%, WIHNICKY 7 AT THATF— 3 v &H
BRIV W L TH Y (RE KIsET—
%), Emb0kg~T75kgll b B I RZKIDKR Y 7 AR T h
AT —Ya vk, B, KHT, SH], 3 X OSRHTICERE
T5ILid, SHRONETHDL LHERINL.
DboZgiciEo&, FEINCBIT20 7 A8
HOFELME ORI % PRI R e 12, DT X
INHET L7, ERITIZB W, 79 ARk &ML T
W WERE S HERBE29 T (6.2%) LV wb o
D, ZFINOMEEIND T AEHO L2, 2761445512
ML, THOBEBEH MR ICIET LHEREE %o
TWh., 207z, 297 i OREZ AR ICR A1
T AN HRERT L LEN D LY, WIRLKEIOR Y
JARZHAT — 2 a &R giET 52 &Y
ThbLfEREN. ZORREEALAD L, 297 FTOFK
B HRERES T, ADNEID S T ARG LETH B
EWVR D, PNEIDT T A ER S E LT, 0 727k
AT AR (R LR ks
By, HEHOKES S, H/AFA X TIRIEE0cm x B
1760cm X & E66cm, /N A X TIME120cm x $1760cm
X &66ecm, KY A A TIRIELI80cm X HAT60cm X & &
66cmTH 5. b, EEEMIHbETH A A%
BIRTE L L, ZAOEINEICT V87 MY 72724
YT & 2 720 BAERHIT & o AW OB o151
Wb WS EDNEEBTH L. P 727 AR T R

23



BEEIR (2018) 6:19-25

i, KEORy 7 ARTHAT—2 a v EEATE LW
INSHRECSHEBBIZHE L 72H T AWK THY, &
%, LEITNC BT 2297 Fi~O R 278 A 2 HfE L 7-
Vo B, BERITCIE, D 7272 A S AR E
R FHEMET B 72002, 20164F 4 H 5 FHL4FED
Loy IVEEZER L, 20164F 4 H~20184E 3 H 124
FiG%, 20184F 4 A ~20194F 3 B3N ABSRICENZE
WikBEAT 2 FETH 5.
HAREMNIZBWT, 77 AFEOA BEIE19804F1 4 5
S22 L (Ueta et al. 2003), ZADHLELRIEIZ0
FERBEPFDRICEAICHRESINDL L) 1T ho 7 (B
B HAREER 2001, HIRIE 4 2000, 2001, Takenaka
2003). ZHiZfkEvy, ALBETH (Takenaka 2003), 5AH]
o (GARTTH T RBREEE 2009), 1T QLT B
2015), &R (E IR AG BB UL 2010), KB
(EBWBIEECRIR 2017), B (77 ZAxHE 70
T MF—2402001), AdEN (AdTETHREIXE
At 2017), T (B THRESHAAT =2 a v H T
SERPREIETE S 2013), AR (HE A 7 AHE kiR
FTZE% 2015), &l (B lEREERESE LY —
2014), RWFR (R EMES 2001) % E£&ES#HOH
BIRDSH T 20w BA L2 DD, THOHELRIED
AW BRI ES T, H7 ABRRICHE AT - 72 HiG
KL% {wv. L2LEYS, RWIEIRLIZLD
2, DED29r BTOREEZ RERS 5 71 5 A%H2,276
kD7 7 ZBHOEPMER I N TNE L 2T 25
LIRS DGR I T AEOMEERULIEIE L
THDOFEMEE LT OB O MBI TEET 5 L HEE S
n, #ERE LT, T AERERIE AR ORELRTEO I
S RWITREMED R .

RFFEClE, EU RERATIC BT %466 7 ATORKE D
ARERGOSMNE [H2516] L, 77 A% % £
LT \»297r T ORE Z HAER I & T %
CEEWESMICT S LIS, WEHIEL 2N T AR
WRMETHI LKLY, TAHOAELME % AR
RN LB FREERT I LR TE A5
NY T4 GPSEMERME SN TV LIRS AT A
(QGIS) % {EH L7-MfERFIETH Y, HMA 2 Bl
R ELEE LW EDIRKORMTH L. Ok
AW E 2 5L, RIIZEIORSNFRIE, TAOKE
MRS HL D AL & A2 45 o> FE RIS B C & 2 1T REMEDS
m. SRBIE, RWIRSETNV S — AL R, ZEICE
WA T ABI & B ZAORELRE ORISR &  fdr
T ERIfEL.

kB, AWFZEEL, LEETNICBIT S0 T AHEOME R
BARIFHICB U 2 HIFEOE40.296 (RT3 %
Jfit7— ) O EHEE L. BT L RIS O AR
ROBBEAE L CRR L2 EETLE, 4713, b
TETIC B 2% HE L, » T AHOHEIHE % FkIC
URT 208 H 5. F/2, KWZETIR, HEO7 T A
XIS & BRRDERR, T HOWEE & IR
EORRBEBIIOVTIEIMETE ahor. 4. I
W L7 % R LA 2 BB L T S L SRET
H59.

i

REFFe % Efis 51 2db7z ), SR AT KM S a2 A
SPI2SEE T T Y 2 7 MEENE S T AOAPEONH
K, RERER, SERAERK ZHERK WAL
K, IWHEZETFIR, EHARMESG, B LT ) —>
t oy — BRI, FRITIZ BT 5 RE Z ARG O
A B LU T ARROFERIRIU IS % 7 — & IS
TWHATEN F£7, REITERBCE, BEITIC B
5 THOWEENB L ORER ISR S RS
AORERICET LT -5 %, RIFTHEERICIE, T
THRIED ) OB FEOE GO T — 5 2 2T T
ftIEV 72, RECETE AT H{G<, REIETARRT BG4, HEb
HPSEH] G2, 8 & O LEHRET B2 0BRIziE, 7
FARICAT AT v — PRI T ATEWZ, 22
ICHELEHOZERT .

wm B

T HROEENE 2 R B121E, B T AREDIA5
BRFRIESHERG ZW S L, #Y) 2R 5
CEDPARURTH S, T TRUZEIL, #HFEHRS A
TAEHNT, 7T AREBAA 5 % RIE D HRERKY;
D43 % BAE LT 5 FE a7 L, AL
OB BRFELRET L2, ke LR
LRECET T, & T AKFHI3437 7 1 (93.8%) ORET
ARERBIZIBOTEBINTBY, 205, 4007 B
(91.5%) TEHRBDOKR Y 7 ATITHRAT — a »Hil
AENTW, —F, BIANKEERL TWRwv29s
T (6.2%) &, HITREHEORBICEIT NN E R
EREGTHY, KEORy 7 ARMTHAAT— a v Dk
BEIZRERIRCH o 72, SNSOFERr S, RIS
B 5 THOHEEO MG 2 RISRIE, NS B/
CREERE R T30 72 7o AR T RIGHEE] 2 720 9 A
XA S T2 \029 7 FTORE A ERRY I EA S

24



mER - HEEE  H I IBICL D ZAOREEE

LI ETHhHhLEEZ LN,
X—T—K NVERIFTITA NVTIHITRA, THh,
WIEH S 27 4, QGIS

51 3k

FE A 7 AREN KT ZAE S (2015) THAAT -V 3
CONTARNETA R Ty 7 ENCLEROE LA
DO~ bIcT& b b~ FHE, 52, 8 p.
[http://www.city.ashiya.lg.jp/kankyoushori/documents/
karasugaidobook.pdf]

R IETE - A ATE (2000) BEOR 7. AHIEN Rod
s, ML, 206 p.

M (2010) RBEOMIEP SR L, ABlICHBIT 21T
7 LT AORE. MR - RIS T () 77 A0H
PR, LA RS, ALIBE, pp. 84—87.

WL F5 (2003) #19 AI2& A0 7 OfFLINITE). 74
WRIAT - 75— A, 8:65-66.

BBIAYS - R TIESET (1997) 71 7 A#E S HEFHEOEM. i,
67:173-178.

BLRTT T REESEEE (2009) /1 7 AMEARIZ S WL HIEL C.
RO A & &, 88:2-5. [http://www.city.hirosaki.aomori.jp/
jouhow/koho/kouhou/h211015 _all.pdf]

KETH - HEE— (1953) LiEIZ BT D0 7 ADOE L
ZOBiBowze (D) $2h 5 20 &M & B L DR,
JeiEE R AL B, 1:459—484.

PIIHRIEZAAT — > a ¥ 7 A%x s (2013)
THAT =2 aryONTARETA Ty 7. Gl
REZHAT — a v T AEHETES, #F, 19 p.
[http://www.city.itami.lg.jp/ikkrwebBrowse/material/files/
group/33/09_karasu KARASU.pdf]

EAEBETRS B R (2017) LBERMTRCEERN. _EARBNTAR AR, LHE 26
p. [http://www.town.kamigori.hyogo.jp/cms-sypher/open_
imgs/info/0000000221_0000026700.pdf]

LACHIERER (2017) “PIR2OEEE S A L v & — . LHBHTAE RS
R, AR

BEER A HAREREER (2001) HGGHAED /20D I T ANHK
~ a7 v, BRERE FAREREE)N, WL, 135 p. [http:/www.
env.go.jp/nature/choju/docs/docs5-1b/full.pdf]

HTAKMETOY 27 M F— 2o (fi) (2001) T AMHET T
Vs b A E~RE O T AREE WY 5 72
DI~ HRHRAF AT B RESR R, B5t, 20 p. [http:/
www.kankyo.metro.tokyo.jp/data/publications/nature/
crow_report.files/karasu_honbun.pdf]

BIRAF - BCRHERD - TN 1 - 8RBT (2000) HEICH
FAHNYT NI T A AT I ORIR. Strix, 18:71-78.

BRET - BORMERE - IR - SARE T (2001) HEICH
FANYT AT ALET I ORI - FZH & Ao g
—. Strix, 19:71-79.

Kurosawa R, Kono R, Kondo T, Kanai Y (2003) Diet of jungle
crows in an urban landscape. Global Environment Research,
7:193-198.

A — A8 - A (2009) 7 7 AOEEEHIZBIT S
EFACTEII DV T BT S A 7 2 25l UL,
18:199—-202.

TAHEA (2000) 77T A, ZEH S —# IS B AR I

FB#HTHE, ML, 213 p.

EHWREEER (2017) 2427 FY - 77 AREICTH
% | N7 230, 1575:5. [https://www.city.nagano.nagano.
jp/uploaded/attachment/121800.pdf]

MG IEL B (2001) SRey U7 A By kbl o0k SR AR Ty 6. Ry
IR BN, S0, 45 p.

Sl R X AT (2017) “FHL294E BE 2 IX X BE
Fgt. Hd R AR, 42, 34 p. [http://www.
city.nagoya.jp/atsuta/cmsfiles/contents/0000012/12358/
H29hoshin webL 0529.pdf]

AR (2012) AAREBSUGETHETR. DAL %, =H,
438 p.

HARSHERGEER (2000) BRBETZRECEBMET  PHLLE
FE RS EREMER R AE (1T AR BN ML B 8EODB
AR . HARSEAGEE , RO, 89 p.

MR EL RAMIRFLR (2016) 4B OB A BEZ X % B1E
P EARUL CPR284E ) . JRMOKEEE, HuL, 1 p. [http://
www.maff.go.jp/j/press/nousin/tyozyu/attach/pdf/180119-1.
pdf]

SeHEESE (2007) 71 7 A0 SRHEES () FLbokk
T, W, pp. 76-82.

Takenaka M (2003) Crows problems in Sapporo area. Global
Environmental Resarch, 7:149—-160.

PrN = - UNRR B (2012) EIHRRRIEIT G AR
Bl BT 207 A0 ERFAHOERELE 7 2 HRES
DFA. — Bl BlE NE T e migeiT, BT, 2 p. [https://
criepi.denken.or.jp/jp/kenkikaku/report/leaflet/V11011.pdf]

FHTEE (1998) bl o s 7 AHE L kb5, fbiE, 52
(9):381-384.

WL B SCLE (2010) /7 AHEFE LRI HIZTE
5 2 & ~7 T AR RBEAREE ~ . B AR E R S
HARPRERE, &1L, 16 p. [http://www.pref.toyama.jp/cms_
pfile/00009522/00342590.pdf]

B RETEEY Yy — (2014) THAT—TarDAT
AKEAA BTy 7 BPEETREL ¥ —, &,
13 p. [https://www.city.toyonaka.osaka.jp/kurashi/gomi
risaikuru_bika/bunbetsu_dashikata/karasuguidebook.files/
karasutaisaku-for-HP.pdf]

Ueta M, Kurosawa R, Hamao S, Kawachi H and Higuchi H

(2003) Population change of jungle crows in Tokyo.
Global Environment Research, 7:131—138.

T Ak &R (2015) (TR B AF 4 5 B 5 B AL BHIE. 1
JETT AR, W, 9 p. [https://www.city.yamagata-
yamagata.lg.jp/kakuka/norin/nosei/sogo/gazoufile/
tyoujyuuboushikeikaku.pdf]

f+ &

HEHR SR (2018a) 71 7 A DI OHERS. H T, HL.
[http://www.kankyo.metro.tokyo.jp/nature/animals_plants/
crow/jyokyo.html]

WEESERSE S (2018b) # T A DA HOHERE. WETHT, Wt
[http://www.kankyo.metro.tokyo.jp/nature/animals_ plants/
crow/jyokyo.html]

REHERSER (2018¢) #BIT12 & & & N7 IEHER AR OHER.
HCHRIT, L. [http://www.kankyo.metro.tokyo.jp/nature/
animals_plants/crow/jyokyo.html]

(20184F 3 A15H = #E)

25



