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Abstract : The aim of this study is to examine the damage of plants in the islands due to the habitat

and feeding of European rabbit (Oryctolagus cuniculus) and to suggest future management plan. The

survey area Beomseom Island is found to be a vegetation distribution type that was formed

secondary by the exposure of artificial interference except for evergreen vegetation distribution and

European rabbit showed high habitat track density mainly in the lumbering area. Kkamakseom

Island was identified as a severe vegetation distribution area due to interference, and European

rabbit showed high habitat track density around deciduous broad leaved forests. Feeding plants of

European rabbit was identified as a total of 12 families 17 breeds. Total 9 families 11 breeds were

found in Beomseom Island while 5 families 6 breeds were found in Kkamakseom where most

available food resources were loss to European rabbit. As for vegetation index of Beomseom Island,

about 6.6% of total island area was declined and the vegetation index of Kkamakseom Island was

reduced at most area of the island. In Kkamakseom Island, the area where EVI decreased to less
than -0.008 unit/yr was reduced to 5.2%, and the area where it was reduced to -0.008 to -0.006
unit/yr in total was 13.32% of the total area. Thus, it was estimated to be seriously damaged by

vegetation. Therefore, immediate management is required.

Keywords : Invasive alien species, Feeding, Island ecosystem, Enhanced Vegetation Index, Biodiversity
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ARQ) w7 Aol T o] Sl chore
SlepyEel F7t 7t oS Beighor], NS &
o) F7bl et HAA 02 Sk Al
o ABTIRY S BAE A9A2) wRolA ol
oA AAZ B sk e rbok & A
0 Q14|31 GItHCBD 2015), £ HAIAIS
ofuh A= A Aol H2aka Skl Heleld
REE 7\t AR s, Qlzte] oJg mek
G A3 ATslel SRAETE AT
ol7

°l§7l77PZl *d%“‘i Hﬁ‘a% Fi ‘ZlEP(Wﬂcove et al.
1998).

B
e A A5 9 BERPEL A
FARLE 3] (Conference of the Parties 10, Nagoya)
oAl 2020970 AETF YRS S8l A AlA
7t A e sfol & 207HA] Fatof ]l el E
g wAE 2etdlen, 2T A3} GAF 3
(Conference of the Parties 13, Cancun)o| A<= £

Ay St B S qPAlskL FAlsk] ARt = A

Z 5
&

el

g HORS: =915 tH(SCBD 2014; CBD 2016),
| A A A E S
Conservation of Nature and Natural Resources,
TUCN)of|A] A7t AlA] 1008 HdL]HE B2
E3te o] Q)= ZE7|(Oryctolagus cuniculus)= ©|
Hgfo} BHeof b il EAjolia]y} YAto R
E7|%2(Lagomorpha), E7]|3}Leporidae)ol] £31=
E85E50|H, European rabbit, rabbit 522 &
2 11 QJeh(Flux & Fullagar 1992; Flux 1994; Lowe
et al, 2000).

ASE E 3t 73‘7‘1] 22l

o)

o W (International Union for

olg 78 BHO= A

o] g L}E}Oﬂ % 9le FE7)=(Nowak 1999) =&
32]—7:1 01]/\1 4% < o]U:] ziyﬂ ;Hxl—o].
HaL, OWO} 2193} G2 528 A Qe 2 E

o EQJEo] AAskar QItHGibb 1993; Wilson &
Reeder 1993; Kolb 1994; Thompson & King 1994).

Ao SYH FEV|= HEZF GA L 2o
FHok, AByt 7F-9-=F oF 1,000mm F =] A
oA A2He Az sk (Norbury & Reddix 2005).

2E7)E AR Aol BHE ool 28 A4
shaL, 3 A oF 1-370A, A A3A oF 1=T71A
2 ZAog Jubg A5l Arotzheh(Parker



0|=Z - £|HH - 2G| - &4 - 0|2 / EMX|E ZE7|(Oryctolagus cuniculus) 212101 2 msiet 2| 317

2 AH A% 4 SEdH olg wolAt,
N0 R AT 8 o] F WA B 71
2 &eA glth(Vaughan 2000). Aol gatet 2
E7le 9F UAA & A7t Bt 18-3870A19f A&
AYAto] 713} (Atkinson & Atkinson 2000),
Ao Az2Fst FE 7= IESE AAlTE A Eot
S A Beo] HAOR Qsto] thape Al
A SJ3hS et T2 4] BE GO
1 AT AAA A, BB 24, B4
of THE A e, AN F71E A3 A
0 5ol e, 53], EANEAE ol 9
o] % Z|okst Ao g d# A 9t (Dickman et al,
1993; Novaro et al, 2000; Torr 2002; Courchamp
et al. 2003. Fisher et al. 2003, Richards & Short
2003). AelHow nYEo] Yre BEE o]

o=o

1990; Nowak 1999). F=0]2l A|412] 7 7o) up
OF_I
o

AR EAAEAL 2eel A9l 3L ol
g AeAE A5k Astel BXHolT &
s 4B vlgo] A Uehdt, SYdoz 3t
o & AeAel A R YEL A el azs

QF ol Fofet mABEA S ol&ste] 4
A Aosta WAdehy EalEo] Wt Tojahs =
T} } +3 9] 7)E 7HA-2tt(Macarthur & Wilson
1967).

=] 2 E7]= 1900 &4t 7
o7 AR A AL =YL, 1962 AFO B

7] A e Aol Bl9lo] A=A o= 1,324,803
A7 A2 s B AR F55HA 448t
9t National Institute of Animal science 2002).
2219801 o] F =l 7k AR Akjlo] &, )
A S TR AHEE AelA E7] AR A
A2l &= e, 20140 o2 A= AR 7
A4 114,6157041 2 A A8kt Ministry of
Agriculture, Food and Rural Affairs 2015).

3 ALE 57 a0k gk B A9l AL
Z7}§ olslo] ZE 79| 2HA 9% Fp=Ao] oA
Fol A9k, B9 A A £ HAE 8%
}OEI A2 2L mjslel BE AR A A
g AAolrt, ofof & AtolM= AP EE =

[‘l E

A A o] &L E7

ol o» of

-0

SLECEAZECEE
ohs 14 o, 4% 7150 B
2551 A4of 1} 44 o
27 =99 SIS I T H3H Bl B
e A7ISkA B

TLCHAX] 7hE
P2AE Sl 2E7]9 A A Al ojsfzt
A9 AFFA = AAskelet, HAae AT
%= AFEZA {eks @& WFe 2 1 5km
A Aol AI8H, 7S Aehg e ofAl
g ) POOLS BAE PFOE 4 5k
X Ao AR, HHE SelH oz 57
126°30°5179} 126°31'08” £-9] 3312'5772} 33°13'13”
Afolofl 92]3) qlom, AA7IEE A4215 2 A4
wlo] oJt} WA 84,298m2, L% 79m A= ] W
Ho] 71 E}—‘?Jﬁg UO]E/\-]E ZHokz o}A]-o]—o] /‘\Xl
S8 H FFHYE o] Rl §lon, 4] ol Bl
2 9 BAZF g4 E o] Jtk(Kang 1990). #A ol
L 3189l vrd-® A (Osmanthus insularis), ¢
394 (Orostachys iwarenge)S B|&31o] thefst
A 50| ARSI | =ull(Scincella vandenburghi)
I} &5 Eo)(Amphiesma vibakari) 5 SFA ol
5 2%, HAVHE A|323%, BEY7|oMIETF
©.2 A% ul(Falco peregrinus)@t A A71dE A
2153, BESI7|OPINEIFOR A 5E FulE7]
(Columba janthina)7}F H1AISCHKim et al, 2005; Jeiu
Green Environment Center 2013). 7}aHA2 4=
Ao g F7 127405072} 41°03'8” £-9] 34°40/'30”
o} 40°35'5” Afolofl f1A|gte}, WA 29,058m?, s
A% 20m o] FA Wako] BRd gl 7h7ke- -4
AR Aol woky] 93|okAl ARotTt Udbo]
55 oM, & B2 AdEote] FAH qlrk
(Ministry of Oceans and Fisheries 2017).
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Figure 1. Investigated area in this study
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2724 (dominant vegetation types)&
Pk @3 A= 20159 593 8Y ZF 23] AA]
FaL, 253 SHE A4 (vegetational
physiognomy)2 &1 2 HARS}e] 1/25,000 %] A
B0l 2Hdstelct. 944148 A= AutoCAD Map
2004¢} ArcView GIS 10,1 ZZ2I3-& o]&sfo] =
Ho g AAsIAN, Y4 Y4 (Google static map,
August 2015)% S35k} A 73 BlE WAS
ARSIt

of

ol

3. 2E7| Malgig ZAL

1) AAEH 24

AAIEH ZAbe 2R W] 7 A71E ALE
3}od 20153 3% r:1_ 54, 1094 F AR 9E 4 13],

(29,058m%= 30 % 30m 73‘1]’ ‘:]'HE = 930]'0:] HA4
15170, 7t 3970 Ak thed o) AdAsklar, Al
A F it A9 AbHo] 23 A9 &7
o] e EAJ T AR b drefste] #AF 2AL
oA Alelshlrt, 2ARTHS 214 2 AHSutherland

2004)¢} 2 2 AHtrack survey) 71\H-S B a5,
6219] ## ZAFA= GPS(Montana, Garmin Ltd.)
£ o]&5to] ol F HEE Al Al 7]E5H3
A= Al 2km o]5ke] g Hsin 2
2m olfollA WAL= =, olsE, HAEH, EF
A, A=, vl E 5 BEE 2 A (fleld
signs)& A4 PIAFE(WGSS4) = ] 2319t}
W78 4m? Hejol A AEE A4 EF2 e &
Z A (habitat track) 2.2 FA|5} ME}_

2) EA4UE 34

EAAYGA HE EHAH FHRE 0|8t &
AN e 2 =459t EAYE =42 Rosenblatt
(1956)¢] W& 2-g-sto] H| A Y &4 HHA
(nonparametric density estimation)?] =54
(kernel density estimation, KED)< ©]-838}%1L,

WA o8} g,
P = %zl Ki(x—x)

h: bandwidth; K(x—x;): kernel function at the location;
x: random variable; fix): density estimate at the
location(x); n: number of observations

A2 ArcMap GIS 10.2 Z2I39] KDEE &
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olE Al RO [66(1996a, b)2} Lee(2003)<]
A S-S Faste] SAstch 71| AE 552

27} EZ2 A 522 (Korea National Arboretum and
The Plant Taxonomic Society of Korea 2007) H
FAA N Estod 28kt 71 7F 2HelE 5

H W Al7E S070A] o)l F Y A5 4+, 10714 1
& 3070A w9+, 10714 mlukd -+

2 e giet,

5. AlMX|=o AAE EA

) A% RE 75

Landsat G4 A A5 o & 3A A7t
A &A 02 FZEfo] §lof AYA|4=0] AAF &4
Aol Agdstr, A Wat g AuEE b
ol &5t &-82 5 Ath(Myneni et al. 1998;
Brown et al. 2006; Fensholt et al, 2006; Jeyasselan
et al, 2007).

& Ao A= AR HEE A E 7] 9fs] 1]
A A 2 AU, S, Geological Survey, USGS)

oAl F+%3F Landsat 914 94 AH=E ARSI
S 9148 A At G ol thgk A=E sk
OF 18U A7t AQEEE (o] 5 A oA oF
2070¢] @/ F5°l 7Fesltt, Landsat 4, 530ll=
TM(Thematic Mapper), 7%.o= ETM+(Enhanced
Thematic Mapper Plus) AlA 7} g% o] glom,
FAIA G WE 1-5, TR o] T/ e 30X 30m
2 FYsih, Landsat F/dollA 358 E3A4 2
£+ USGS Earth Resources Observation and
Science(EROS) AlE] ol A] A|&-=]H (http://espa.cr.
usgs.gov), NDVI(Normalized Difference Vegetation
Index), EVI(Enhanced Vegetation Index) 52} 4]

WA A7 Rl Qe

2 dte] AR HeE B4 ole RE Aol
A B RIRE7E 23 T 7]9] Yol Y EVI AR
£ AMSEAL, 19925 2016 71A] AR Y A
Al] BVI ARE 7231900, 1992358 201247
A Landsat 53, 2012d 5§ 20164 W}x]h
Landsat 73 QA4 225 5E AFLea
7 Al FE cloud mask MEES o] &35}o] & J,}
Lansat 73 9442] SLC 40 & QIgt ASA| & A
A3t tHJensen 1996).

D) A% AAGE 34 B4

4717+¢] Landsat EVI H3HS A 27] 9fs] Al
ADH 2AE BA8H= trend analysis S A
85190t} trend analysis WS A|AGE L&=H

A2 )] A2 0] A AAS AAkeH= v o
2 A sHHR, AASE SEHUPR St
thee 3] A -2 o]-8-3tcH(Fensholt et al, 2009), 3
AR BATE F G2 HolH AR 4] F7F 5
AE YERAL, 39 gH2 HolH I FAIE 9n]
g}, o] & RAF tA 9 AA Y] s EVI gl
s st 522l EVIQ] S7F A& hote
2= 9Jth trend analysis 418 Al Alo| Shalat

TEEE 1097H41 9 717 5 gk 50 AR
aFelct.

N

=
ny
7
%E,
ki
m}l.l_(‘

(41,171,14m?), H—QZHX] 30 O4%(25,323_12m2), By
13.83%(11,658,41m?), A4 3.82%(3,220.18m?),
FHA] 8.47%(29,251.14m*) 2 FRI=|QlTt, &4
£ A= 79 52 H4&(Pinus thunbergii), ¥
WML (Machilus thunbergii), ot YW5-(Viburnum
awabuki), WU (Camellia japonica)2 449 &

A o] W2 WA or Fasti glon, gRo
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B G5 19l 7] 1FEo] ofRH o
_]

1_
2

2) 71 BEAA

o
C

o
£ 2xog uAd Aoz JRE, A=

%@01?-?4?]3]"31, A Ql7F EEo 2 FPAH ;1_;@%: 7Habd o] |E AN WAL Y AL 87,.49%
977} EatEo] otk 2EEo gz Ame]  (25,422.84m?), FH7| 8.51%(2,472.84m%), 27|
3kato|(Stephania japonica)?t 22 o}2](Clematis 2.43%(706.11m?), 354> 1.57%(456.21m*) = 2}
emiflo?} AlEae] Aglo] gt ook ey VEIATh SBASE ToHe ot Lol v
eyl Mo AZo| AR Wiz FejE Bxsic) Z\ 5 (Platanus orientalis)t Y U5 (Prunus
A% Y SF UL Vg R ER B yedoensis) & AR B0} glov], 71 HE
2|11 0] SlZo| A aRE 7], 2d]7], R AA o R Faehtt Hof AEA 357 o] A

tl
715 914 me] Bxjo] selE ), ALY E THEE BG40l aelHal glon, Flel=
Ex gy nel WEP R o] glom upt =31 9F 8m W9 dldu-St(Mallotus japonicus),
Hog L2y o g ola) EoF 7 WU (Celtis sinensis), =E|U5(Zelkova serrata)

237 AFE Ao m A, o A A A O A} HAE YT, FEA G} AR, BEEA]
uale 220 Ry R okgkal, A (Miscanthus A Qo= 7| E(Ampelopsis brevipedunculata),
sinensis), WAFZ(Carex boottiana), 22027} 7| vksk(Pinellia ternata), 0.0k 5 223 g4
A oz A Sk, 2AHEYE S8, | Algo] AqtRE AT B8kl otk Ao &
o] AEAELE 7Y AN FE O AR e, AFH 307004 457 BAAIE SH LR ARt o] 2
54 A148(48.84%) AlLlgt A48 (51.16%) 4, Upateto] fashn WS- FU-(Ligustrum
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Figure 2. Actual vegetation map in the study area
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japonicum), FWUE dYURT7L JHAH ~FO R
At A FEAE ek AR Fells HUE
(Rhus javanica)7} @02 9H3lal Qlom, =11
oF 2m m|ghe] FuHE, AREUHE(Morus bombycis),
LU (Zelkova serrata)’} /WA £ZFC0.&2 A
gtk Ao HEAME TR AT B 4ol
e, A FEA = TS o QlErt U
UL, FRofl= WU, I, WU AR = o] Qi
ZAHAIS S, 7 o 24 4719
AN R or R, FAEsol 93t A
wHatel 7, et 5 Q191 7hdol wE wgto] 4
715 AR o2 wdE

2. ZE7| Malsig

28j0] WP s EUET} Rors
& ofelate}, WAl L] e BAYEE B2
220] Hol4gl ol gt SAHRA ] WA= B
| " Aeg FAH} Norbury & Reddiex
(2005)¢] AP AFAE 2 WA ATt LA
HEA A ZE7] A4 AEE Hagh ) ik,
U9 we AU e v 5 A EAR R E 39
7t ole Yl =719 Ego] At Atz et
WA A= el ol AAE ==7] A7 3
ZE i,

7ol AA S 2E7 TAXHS I
A4 80.3%, A 7.9%, A 4,7%, 3|t 3.9%,
ABAUS 3.1% 402 BE) HYERY 2
B 4 el BEe el aeiold vad &
& 2AuE} S|k Figure 3). o Q]
olAE ZE7le) EHo] BT skt e
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Figure 3. Map of habitat track density in the study area
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(Lima 1990; Watts 1991).
=E7] YAbA| 94l ofd2|optE o} sk
FolxZe7hs ASlAd 715t d=d e A
o7 olFH 1 Axstl AL 2 s &
HoltH(Peel et al., 2007). 1 & 7]5djo
1o w3} Zhab o Urolgkel e el a) AR SR
geleln, 012 D chielol A23 T
ol £S5 el oF (Korea Meteorological
Adminstration 2017), @437 71242 ZE7] ¢
AR 3} Ao sHA| thE *"EH = HolAut, WA
I} 7MH 0] FE7E S5 2 ASE s gl
2 A2ksto] A4S °l°1 7baL Slch, AA Ao
& oopel, =2 AleRt B tfjgol FARgH
= MEA =dE Aol 235171 sl Eef o 3
THAE HAE7I BEYE ol A0E ¥

A QJtHKolb 1994; Thompson & King 1994).

l' mlo

Of

=13
=2

oot b ox

N2

N

257 44 719 A%
2 Z 123 177 & gRIEIth(Table 1), M4
of A gelE HA] 7l Alee & 91 11EFol %
ow Zool2)(Clematis terniflora), SEAAY 1]
A+ (Microlepia
strigosa), WALz (Carex boottiana) 402 W2 7
A7} 71l = Ach(Figure 4), gl 4] 718) A&
2 e HRoA &3] PHE = FFoR SRAL
A ¢ 1)@} TUNIE(Machilus thunbergii)= 7] 45
437 Aato] AR A7 SHelE i, o3t
o 7Halel ZEe 7o) B2} Eers WEY
#4510} 9 ApThol 2 TA} o,
2 9% 7heul, e RIS
goke BFoE AHo] 3 F =AY DAl
A 585 FHsl0l R £E SN, B
£719] 7ol e Mk <lsko] e oA 4=
FFR9 & A Tk 715 < Sk, He 9

(Eurya emarginata), S E 7|1

Table 1. List of feeding plants in the study area

Family name Scientific name (Korean name) LF D Stl | St2
Vitaceae L3} Ampelopsis brevipedunculata (Maxinhl.) Trautvetter 7} 5 N + () (©)
Cayratia japonica (Thunb.) Gagnepain 7 | &= G + @)
Pteridaceae 1A} T} Microlepia strigosa (Thunb.) Presl. =& 7] 1A} G ++ ©)
Urticales 21515} Celtis sinensis Persoon %L}% MM + ©)
Zelkova serrata (Thunb.) Makino = €] .45+ MM | ++ (©)
Phytolaccaceae A}2] 51} Phytolacca esculenta van Hotte A}2]-5- G + [©)
Lauraceae =52} Meachilus thunbergii Sieb. et Zucc. ZHPE- MM + (©)
Ranunculaceae T|ure|ofzfu] 2} | Clematis terniflora DC. %02 N ++ (©) ©)
Theaceae ALk Eurya emarginata (Thunb.) Makino 9-5-AFA | 1] M ++ ()
Rosaceae 1|} Prunus yedoensis Matsum. 28U MM + (©)
Geraniales T} =2} Mallotus japonicus (Thunb.) Muller-Arg. oSl LH-H- MM | ++ [©)
Punicaceae A+ U3} Punica granatum L. 3 U-5- M +
Caprifoliaceae Q151 Viburnum odoratissimum Ker-Gawler o} U 5- MM + (©)
Arundinella hirta (Thunb.) C. Tanaka A H + @)
Gramineae B} Imperata cylindrica (Linnaeus) Beauvois U] G +
Miscanthus sinensis for. purpurascens (Anderss.) Nakai 2} Af| H + ©
Cyperaceae A}Z 1} Carex wahuensis C. A. Meyer A}Z H ++ @)

*D: Damage, number of plant: +: less than 10 individuals, ++: more than 20 individuals, +++ more than 30 individuals.

*St.1: Beomseom Island.
*St.2: Kkamakseom Island.
*©: Site where the feeding plants are found

*Most of the tree species plant on the kkamakseom island disappear and few objects are visible.



(a) Eurya emarginata

(c) Machilus thunbergii

Figure 4. Photograph of plants damaged by European rabbit feeding
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Figure 5. Result of trend analysis and aerial images in Beomseom Island: (a) Regression slope values for
pixels from Landsat EVI data(1992-2016), (b) Aerial images acquired on Aug, 2007, (c) Aerial images
acquired on Aug, 2015
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Figure 6. Result of trend analysis and aerial images in Kkamakseom Island: (a) Regression slope values for

pixels from Landsat EVI data(1992-2016), (b) Aerial images acquired on Aug, 2007, (c) Aerial images
acquired on Aug, 2015
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