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Establishment of objective wildlife damage area estimation technology, and
verification of error conditions between the estimated objective indicators and
the subjective damage perceptions
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We verified the applicability in Japan of a method for estimating the area
of field damage caused by wild boars based on aerial photography by unmanned aerial vehicles, which
has been implemented in Europe. Comparison of aerial photography and stock counts demonstrated that
the method can be applied to corn fields in Japan. We also analyzed the amount of damage caused by
wild boars and the cost-effectiveness of temporary electric fences. In paddy farmlands, it was found

that even in farmlands where damage by wild boars is assumed to be serious, the cost-effectiveness
of the fences is not positive unless the measures are implemented in an area of approximately 10 a
or more.



¥ X C—19,. F—19—1, 2—19 (58

1. WEBHARZS I DT 5=

BB O 3 ATPERIZ L0 KAl L7 BRF IS L. T E TEBMEERMEZ ~— R & L7k
FARDLOE & MR RN B Z b TR Y | FERIEEOMSL P EEN TV D, BEIFEERIC
X2 EBIIRERTR DO — BT 2N E TRIES N TWRWS, Hie R i 2 8 AT 5B,
FWIRITRA S C & 7 HHIARERIC & 2 LRI & Ol E T 5 2 LR ES LD,

2. MIEEOHB

AWTED BHNE =2 5, — 2l BREOFBIIEIE & 72 2 E G 24 /1D MRS
HEREEMNTDHZ L, b —OIXFEBAIRE L TEM W ERRE OBBRIEEBAE L T, Ak
DY FEZAM CTIME SN T EIHEAREOHEE LT, GRET LV EZHWTEINKRE e dHtt
SN EME T E T EMEARGET 22 L TH D,

3. WFgED ik
i) ZEHRIC X AW EEAREE

e \WLZER (B2 e — ) 2 Ve lE SR FIEIOIFE S E S E e FERBEE I TV S,
BRIZWEDY 7E2EEICL > THIET 20N ETHY 72 & 21, EHAEA TR (NDVI)
ZRIA Ui+ % FiE (Fischer et al. 2019) CHEDOHIEEIC L 2B DEE T VX LVFKE
ET/VCTHAEL7-F1E (Michez et al. 2016), RGBH{{E 47 V=7 b_"— X TH¥E L= Tk
(Rutten et al. 2018) 25, AFWAEICBWTiL, NDVI IZ X DFBIICERH L, 9—81 v R T
Fhi SN2 TFEN, EIRE CHENEE LT WD HARICEB W T h s Al e REET 5,

SRIT P UED 2L EORIFBEREE STV TEEY~DERE L4 5, BIRIINE R &
ENTEEBETHHT-D, BAEDO Y E— Mo v ZHFIO 2 T, BBz 3BT 2 ER O M
Xt P —H A T (HykeCam SP2, Hyke Co.Ltd.Asahikawa) |2 KX AMEBROMERIZ L [EE
WX BEIUR ) AT D, ZERITTATF AT hLh A T#E#HO Ko — 2 (Phantom 4
Multispectral, DJI Inc. Shenzhen) TH{EBEMAZINHERNICEEZ L 2> OFE i+ 5, 28 L7-
BHICHEIT DT A e o AHECHEIRKEEZ 52 2 & T, #iE OB L T 5,

i) REROB SIS & B RO F8 & o R

B ERIE L L TBEICLDWE) RV T2 B 272\, 2DV 27 DL L WEE
BROFETHLIMWERKRICET I2ERE OB#ELZ 72, BBLEL small and frequent hazard
(Gaillard et al. 2019) &Kk STV DR, KEXRUEMITEN @ S K X WO RICEH
L. A58 CBEH C o 5 Mt~ DGR R OB R 5 D FIFFIK & W o 7 FREE A3 % 3R D F i
W B2 D5 8% 7 0 — M REICE VD FHMT L7z, 723, Dillman (2009) 2M2ET 57 47— MZ
BWTRESINL2#HEZDH B JIEHRZE (BEREOBEXNEMRIZEDL RN LICRK T 5782)
CIE[EA R (RAEH OB E < RBIVRVEEE) ICxHET 5, HIEBRE~OXISE LT@D
& EY P PREEEZRB 29, IWALRIZBIF 2 P A EE R & LT, ARRFERICHE S
HHBRR R E Y A7 LT o — NRE R A S DY IS E BT A B 2, KERIR
OIS AT BEME 2 MEE LT,

ii1) BELIYEFERE &b iR EZ ki K OVBFE O 8 & O — B EOREE

B COWEBREICL > THLONWESFEICH LT, 1) TN E TEERNKE LT
(23 ST E - 5 B & O ORI CEM I IV E AR RN E DN, 2) ZhE
THESINTEWEL COBREEHEENRAE D00, O 2 HICHOWTHEET 5,

DIZOWTIE, TEROKRREZICRT 2 8EEFERS L ORETMIC L0 | @S ESMIC X
LREX R OE AR R % | ENBRI G ECWA 256, N 2546, R0WiEa%E
BELEY TV AT TR o7,

2 NZHONW T, HERBRICHOW T, BFIOMZ TIHEEBFESHITHAD &\ o 72 BB A5
EDOMPY FNE S BEMEENGBICT v — MR B 2D, AL S LT
EIER CHEE Lo EE L O EE, AL L L THAEFHER YD B LA BT EZB 72 H 2
& T, BEMEICFHES T OSSR 5, BREETIX, HIER L R ERBOTEICE
T AEBEOMG L | B L R RSN ERICET 2R MERET 5,

4. WFTEARR

AFREIL, FEZIT1EENORETEHIL TOA ) ¥ v OEERENRIFIE D L2 &
WZE DB ATEE L T2 B THEE DRI HEIR X AT b v, #eER L LT
OB 72 PR IIARE O TIE 2V, KB\ REN e84 L RN R —CTh 5 Z &
IFREEHE L TR,

i) 2 X p i ERREE
WEREETBLIOEMETO 2 >OFEH MyEra vEETERETA BV RIZED



WEERELZFEE LT, 025, BETHNORSGIZEWTIE, HEOFENE . NDVI 12X
HEET YT EWEDY T OMMIIREECTH 572, BRITNORBBIZI T NDVI #ig &+ 7 A
VT—va LIRSS, g L2 EyES ) T omfE (25.2%) X740 v r Rk B
B o S oEEKE (27.9%) LiEVMEEZ R L (K1), @ETNOBETERET Y 7 oin)
mﬁb<ﬁotﬁmkbf FEH MU Er a ORI BN T2 ORI ML K 5 ZikAE
2720, WETY T LML) BEAREL o T LESTZZ ERFEEEZLND,
. A VVICEDBORENH /- ) TITHERITHE S 372 HE SR O HHEELLER N R V) K
ENTLE D ORI () BB oI EMRENEZ L BB ORENRY—CThoToZ &
PRI EZEEL S LB & LTET D, 7, #8557 OBIN A Th > 7= HWW@
BB T, R EBME R R D B VRSS2 F2hi L TN R s o 72 T2 O HERL AT IE ) — 1B
LTEBY., BN REREEII RN SRR D D, £, 4/ U UERTHL 2 L 248
ELTCHEELZHAETIEH 228, BERITOBE TIIA /> X 28RBS T T A 7~ D
BRMER SN TEY , BITHFRIORENTWD B0 | INERHEOH L S I3 Rk o ER
HEDOHELE WX D,

ii) EEMIPETRRR & FBNPERE o BE

T — NEREN BT 1 ES OB AREOITENRER (n= 141) MO/ LN TALEEH % T
L7ZEED —F MBI E D HEE LTENEFILVORHASHRN LR LN EEHEY 27 L35 (X
D, #EFV ZAIZHEICEY 0 UL LOEOHIRICEFET 2FREZ7 0 — hoxtgsd (n = 710)
L. ZoRERIL 4% (314/710) THDH, 77— M IV EEOEMER LR SN D
BEE S THIE A~ D55 || TRBR OB 32 IR | TRPRICIEmB 728 2 ) L E L,
BRI ORREARE RN LTz, T OREFE, HIR~DOEF N DIRWVER, #HE Y 27 MRV EEIS
FfER (M1 THEWVAEMEOER) ., SRR L T WERIZ EXPRITEN RN 72
B2 LT, SEESIRUEEI TE O 4 B CIE, %%Ux7ﬂﬂﬁ“@&%l%ﬁ%&&?&
—ZANE L HE SN TWE R, KFEMIZEB N TIZ, BB L OHEICTHE SR TNDITE D)
ﬁb%#%ﬁm@ﬁ%%ﬁﬁéﬁé%leLﬂﬁmhlbfw@m’&mM%Lh(l2
Nakamura et al. 2023).

ii1) FEIRIPERRE &b R IR X OB ZE O T8 & 0 —BEOMEE

1) 1§ 5 BE M D 2 F b 2h oo hr ?%%ﬁ%ﬂﬁ@%/// XD AR EOT AL I 2
720, 6 FEMOFREIZB W THAMEY CHiE L2 %0725 iﬁﬁSL%@ﬁ%UATW$#
DTmé:&ﬁ%%Lko%:f\E%@S%f%%ﬁéuttﬁﬁbt DEBELM OB
ﬁ%ﬁ%%%ﬁ%ELfﬁ%Lt&:é\ﬁx;%umuim%%%ﬁﬁﬁAi i85 5 FE &AM C
BB R RN FIAD D 2 LV EI Uiz, ANFARZ2 K TR S 2 3T, i 5 8 U o 2 k)
ENFRADWESE S H Y . EEFCEBN AN NETH D (Matsumura et al. e
),

2) W E ARG & BRIMFEE O il - FHEIZ B W I ZER O ML L7 D HICHR Y 1T FiE T
ol EETRHNIC T 2 279 =D OB 2 2 M OZITR 0 ebleho Tz
2N, M Z K2 THhEBEITLTWD,

< 5| F 3CHik>

Fischer, J. W., Greiner, K., Lutman, M. W., Webber, B. L. and Vercauteren, K. C. 2019. Use of unmanned
aircraft systems (UAS) and multispectral imagery for quantifying agricultural areas damaged by wild pigs.
Crop protection, 125.

Michez, A., Morelle, K., Lehaire, F., Widar, J., Authelet, M., Vermeulen, C. and Lejeune, P. 2016. Use of
unmanned aerial system to assess wildlife (Sus scrofa) damage to crops (Zea mays). Journal of Unmanned
Vehicle Systems. 4(4), 266-275.

Rutten, A., Casaer, J., Vogels, M. F., Addink, E. A., Borre, J. V. and Leirs, H. 2018. Assessing agricultural
damage by wild boar using drones. Wildlife Society Bulletin, 42(4), 568-576.

Gaillard, J. G., Niekerk, D., Shoroma, L. B., Goetzee, C., Amirapu, T. (2019). Wildlife hazards and disaster
risk reduction. International Journal of Disaster Risk Reduction, 33, 55-63.

Dillman, A. D., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail and mixed-mode surveys: The
tailored design method. Wiley.

Nakamura, D., Yoshida, Y., Takeuchi, M. (2022): Reluctance of urban residents to adopt preparedness behaviors
against wild monkey intrusion: a case of the northern area of Mount Fuji, Human Dimensions of Wildlife.

Damage risk

" Reluctance to
—5( engage in preparedness
behaviors

L) SRR ORERHEE | 2 ST L 0 L~




Nakamura Daisuke Yoshida Yutaka Takeuchi Masahiko 28(2)

Reluctance of urban residents to adopt preparedness behaviors against wild monkey intrusion: a 2022
case of the northern area of Mount Fuji

Human Dimensions of Wildlife 1 17

DOl
10.1080/10871209.2021.2015016

28

2023

26

2021







