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Evaluation of population trend of sika deer by the number of deer-train collisions in Hokkaido, Japan
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ABSTRACT

In order to evaluate the population trend of sika deer, we
analyzed the annual variation and seasonal variation of the
number of deer-train collisions. As a result of comparing
the trends of deer-train index and population size index, the
increase rate in the deer-train index was larger than that of
population size index. Sections between stations where more
than 20 collisions per 10km occurred in 1999 were only in
eastern part of Hokkaido, but they expanded to western part
in 2009 and to southern part in 2019. I suggest such trends
reflect the expansion of distribution and the settlement for
sika deer in Hokkaido. Cluster analysis classified the monthly
number of collisions into 5 groups, a group with no collisions,
2 groups with no clear seasonal variation, a group with many
collisions occurred from October to December, and a group
with many collisions during winter season. Such differences
in seasonal variation patterns would reflect differences in
population density and habitat use of sika deer.

Keywords.: deer-train collision, population trend, annual
variation, seasonal variation, cluster analysis
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Table 1 Annual variation of the number of deer-train collisions on railway lines.

BB 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

=S
TERE 86 99 142 138 202 200 174 177 163 179 156 286 278 329 335 362 438 456 466 599 622 530 492 427 353 404 337
HlE+E 49 42 88 73 95 134 117 128 141 122 150 164 149 187 157 245 342 235 231 335 267 283 286 252 200 224 242
HEFE (FRE~ I 49 45 66 66 98 132 92 62 69 62 97 80 112 135 128 168 157 158 251 242 201 195 191 160 195 235 209
BEFR (BOE~8E) 20 19 46 42 32 54 24 34 55 50 82 97 101 79 91 122 168 145 208 258 106 186 250 153 129 142 175
et 204 205 342 319 427 520 407 401 428 413 485 627 640 730 712 897 1105 994 1156 1434 1196 1194 1219 992 §77 1005 963

itk
REAREN~FRE) 13 10 23 29 24 40 30 54 49 43 50 56 81 109 124 114 148 128 161 155 99 107 176 110 132 123 119
iiBE o o o o © 1 1 © © © © 2 3 2 3 2 4 4 5 10 2 9 4 10 & 4 5
EWARE (MR~ EW) 3 2 8 8 16 & 13 8 11 34 32 28 47 4% 68 110 132 136 217 196 207 195 207 234 275 230 260
REFR 16 21 35 42 51 59 55 68 85 92 130 127 205 185 224 216 321 296 436 389 396 405 515 528 519 400 505
BEE 15 23 30 20 3% 46 34 64 37 43 62 77 130 122 113 151 203 193 228 201 162 137 132 83 148 233 133
BeAsg (el ~REE) 26 16 35 35 28 53 33 33 39 37 35 42 50 42 3 45 51 62 72 69 37 50 56 67 72 79 67
FEE 12 9 5 & & 7 & 9 19 9 12 29 30 36 47 328 60 54 63 71 7T 100 116 139 132 125
BEFE 17 7 11 13 20 16 29 30 45 54 61 67 62 &1 110 103 93 148 141 140 113 42 47 47 28 39
EEAE (EL&~EN) 3 2 1 2 10 1 2 4 0 8 7 11 13 22 18 23 22 33 49 36 22 25 48 36 36 27
ERHER i1 1 1 o o o 1 © O 1 1 0 1 2 1 2 2 § 2 2 2 4 1 &5 4 5§
ZEEE 2 1 2 0 2 3 1 & 7 3 2 & 11 14 15 15 20 25 36 32 46 40 39 32 25 32 24
gt 80 85 151 153 188 243 192 275 270 331 383 419 634 629 719 829 1045 1021 1395 1307 1198 1157 1300 1276 1404 1441 1309

Ak
fetied o o o 1 © © © © © © © © 0O 0O 0O O O O O O 1 © © © © 0O O©
TEE/ ERLEYUEE o o o o o 1 o o O o0 2 O 3 0 7 3 8 5 4 4 5 2 13 5 11 22 18
EMFE (EAEH~/NE) o © o o o o o o © o0 1 ©o 0 1 0 0 2 0 1 0 23 4 3 4 5 14 9
EEAS (FEE~IFELH) 10 0 1 0 0 1 2 3 1 9 4 6 22 37 55 46 55 63 113 133 136 189 168 275 268 276
gt 10 0 2 0 1 1 2 % 1 12 4 29 23 44 58 56 60 68 117 142 142 205 177 297 304 303
REBFHAH O 0o 0O O ©O ©O ©O ©O ©0O 1 0 2 0 & 1 0 1 0 0D 0D 0 0 0 0 0 0 0
&t 285 200 493 474 615 764 600 678 701 746 880 1052 1303 1388 1476 1784 2207 2075 2619 2858 2536 2403 2724 2445 2578 2750 2575

+ L ERILT R85 A 26 BA SERALEY UEE

Jitk

T— 2D AT LK 5y

1993 FEE~ 2019 F LI BV 2 HH L M FEE U Tz i
%, FEAEHEROCFEAESMT WOUIMESHTOXE) 1ZBd 5
T—RICDNTC, LB AT R R B SRR U
T, RENMSAF LIz s, FIHLEFRCIE, vhe
I HAVEZE U T2 T <, SRIENICYT B A S > 2 3
RUEC LK DHEMELLIMFBEEEN TN S.
AT, SEVe LEET Y > A SR HE O HIK X 7>
ICHDE RIS, pais, mEtEsc Xy LY.
b, (EWHR, SINEARE, MREAR CIRis~dI) Ko
FIAKR (RER~HEE) 2 aiiiis, REAR ()~
FES), ALIARR, AR ONR~=E), FOAR, G
AR CEEI~BE%E), TRAR HEAR, BB
(LB~ & BB ORI AR Pa sy, s,
ERWE D UEhE (HILARD, AR (BT~
MO BBEARR (HfE~E L) ZrEmmiiie Uz, &k, K
BRI, 2009 4L RACEE TN TV RBUICE DN T
#5HL, 2009 ELIRREEERIC 75 - 7o K CHRAE U T3] s i
IZDWTIE, FEBRICR 21D ED DK NCHRD 70 TH
AtL7z.
7— 2 OfHi

HI B BRI & N RHEETEIC K B A AREEE & DR R%E
fEiid B 7zdic, FIHERz T & G-I, rEE
Hbte Ny ORI ICHEGT L, HEUEAE 2 100 & U 7 AHHiE (1

© Hokkaido Research Organization

T, Bdifss) ZRH U, SHUKORMEER, JtiEET
V'Y A EPIGHEIC RSO & AR 1993 4E1E,  FEEts
2000 4%, FEiHigA 2011 & Uiz, A XS
X B MBS, FIHER & A SO EUEE R 100
ELTMRHETH D, ABIZE TR 2 T Y hxfikf
HE ST S N RIS BO I EE LR L .

H XN 351 B G B D Z= A B S X — 72 iR
%izbic, 2019 HEEICHE L&KM OSSR 4% A
T, HRIDS S R 2 e 5 0 5 A X —5
W (=2 v MEEEE Wz Ward 1) Ziro7z. 79
Z—HHC &> TRIE%Z 5 DD FNV—TITHfEL, %7 V—
AT S IR BT 5 Sl o Gl A A O ra N 1 A =
1 ~3AKUG 12 A%ZKW, 4~6 A%ZEN, 7~8 HZEM
9~ 11 AZMIAICX5 LTz,

R T B 5

FINMLE TR DAL E) & WABUREL & O BIIR

1993 4EEIC 285 172 - T A OS850, 13F—
BLTHML, ©—2TH5 2012 FHEICiE, 1ZIE 10 50
2,858 fHCEL = GE 1. 2012 £ LIS OFH S 40,
E— BTN TH TR Lz D0, 134 2,500 R4
DEVKETHR LT (R 1). 1993 f£EN 5 2004 4
JE DY UL, R CHFZ ICEh > 728 DD,
HBHI DI U 2005 NS 2014 4513 HESHE &
PEEHIE TIZIERIKAE & 2 0, 2015 FERELASIE pu iRt A

-84 -



GH LI K 2 T 2 Ty DA BB IAI 7l

7 ER: b

600 1 [ —o—mmtREL
500 { | —a— Bk

400 A

bi=E4

300 4

200 A

100 A

000 A

500 A

400 A

300 A

200 A

100 A

FER b 500 1 RTER b

400 A
300 A
200 A

100 A

¢ +—-r-—r—r—T— T rrTrrTrrTTTr 0
1993199519971999 20012003 20052007200920112013201520172019

FE

20002002 2004 2006 2008 20102012 2014 2016 2018

2011 2013 2015 2017 2019
FE FE

X1 BHIKIC 35U B 2 A OFIHLIEE & AR ABER RO HER .

Fig.1 Annual variation of deer-train index and population size index of sika deer in eastern, western and southern part of Hokkaido.
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Fig.2 Annual variation of deer-train index and population size
index of sika deer in eastern, western and southern part of
Hokkaido.

451+, p83-88 (2021)



TR B Report of Energy, Envronment and Geology Research Institute

71 —— 7 IL—71n
-O-471—720
—A— 7 IL—73(n
51 —— T IL—T4in
—O0—Y7 IL—T5(n

237)
129)
92)
26)

) B B3 I 4

4aA sA 6A 7R s8R 98 10A 11R

12 1R

2R 3R

3 IVIARZ—GHICE > THENT S FV—TICHBT 5%
JEIOR B2 L TIN: 53 A 00 5

Fig.3 The average of monthly deer-train collisions in 5 groups
classified by cluster analysis.
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Fig.4 Distribution of 5 groups classified by cluster analysis in
Hokkaido.
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