4G5 7} Vol. 26, No. 2(2017) pp.160~170  J. Environ. Impact Assess. 26(2): 160~170(2017) ISSN 1225-7184
https://doi.org/10.14249/eia.2017.26.2.160

Research Paper

AFAAVHZNE S5
LG ANA £33 BR

O|S}EI*** . SPES* - RITIG* - 0|ZF" -
'?"%llEll'* P =X 2“22*—!*** . HHA0:|*

The Habitat Classification of mammals in Korea
based on the National Ecosystem Survey

Hwajin Lee**** - Jeongwook Ha* - Jinyeol Cha* - Junghyo Lee*
Heenam Yoon* - Chulun Chung** - Hongshik Oh*** - Soyeon Bae*

National Institute of Ecology*  Korea National Park Service** Jeju National University***

Q of 1 & A 2006\ 5E 20126 7HA] e A3A; AR AFASAE 2AF 47 HloEl(70,5627H)F
ol A AAshe 279 AAA §38E& Se2E -k AR F30 Uett= 594 54
A QAT AI3AF A= AAS A 2] ool 7| S8 A AR £33 FollA 15719] 7| 9EE
o] 47 AMAAFE LS SA A XA 77 A EA A= 303 ol 71%% 14
o] AAA F8E s uASA SeaE £A(k Bt Se2H BA), 452 SeLE 24, 6
Ay LR =HS AFskgtt 2006 @04 2012W71R] Aol A e A|33F AFAASH 24
£ &l gele E% = & 75 167 39F oItk AR f3 e tigt R iR SAHE BR
= =S 7P = TH(ssi = 0.07), ASA FeLE ZH02 AXA F3E 1H fAVI T
SAE Eelsf £ ﬂ EZfFolAe FAAZE 7P AP AAR] FFolaL, T o2 s sfok
o] Wt Ze|AE It HIARE thdAE BA A3 ZiRolA 7P A E AR A AR
o] - AFe JF T Fol AA® vepton, st sHH o) - o] Algt R vyt
AFATE S, 70 A4 F82 TA AHE T8 AAX Y o] AR R o] &dh= A F
o, =& T8 AAAR o] g8l s, FAA 2ol 1 AMAsE AR, TFU NoE F Holde

-

mlo

First author: Hwajin Lee, Dept. of Nature Survey, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-950-5993, E-mail:
fox4781@naver.com

Corresponding author: Bae, Soyeon, Dept. of Nature Survey, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-5977,E-
mail: baelovejx @gmail.com

Co-Authors: Jeongwook Ha, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-950-5847, E-mail: hjwzone@nie.re kr
Jinyeol Cha, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-950-5382, E-mail: trycha77 @nie.re kr
Junghyo Lee, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-950-5390, E-mail: eco2014@nie.re.kr
Heenam Yoon, National Institute of Ecology, Seocheon, 33657, Korea, Tel: +82-41-950-5343, E-mail: ecospace@nie.re kr
Chulun Chung, Korea National Park Service, Cheongsong, 37437, Korea, Tel: +82-54-870-5300, E-mail: batman424@naver.com
Hongshik Oh, Jeju National University, Jeju 63243, Korea, Tel: +82-41-950-5993, E-mail: sciedu@jejunu.ac kr

Received : 5 January, 2017. Revised : 26 April, 2017. Accepted : 26 April, 2017.



03Tl - 5P - AITIE - 0155 - B3lH - FEHR - 284 -

A / HBAHSEZAE HES ZRF MAX| R 2F 161

2 o AR 5 PR PR 4 U,

Z20{ : HAX| 2
ChRRAE 2

Abstract : The purpose of this study is to perform clustering of the habitat types and to identify the

characteristics of species in the habitat types using mammal data (70,562) of the 3rd National

Ecosystem Survey conducted from 2006 to 2012. The 15 habitat types recorded in the field-paper of

the 3rd National ecosystem survey were reclassified, which was followed by the statistical analysis

of mammal habitat types. In the habitat types cluster analysis, non-hierarchical cluster analysis (k-

means cluster analysis), hierarchical cluster analysis, and non-metric multidimensional scaling

method were applied to 14 habitat types recorded more than 30 times. A total of 7 Orders, 16

Families, and 39 Species of mammals were identified in the 3rd National Ecosystem Survey collected

nationwide. When 11 clusters were classified by habitat types, the simple structure index was the

highest (ssi = 0.07). As a result of the similarities and hierarchies between habitat types suggested

by the hierarchical clustering analysis, the residential areas were the most different habitat types

for mammals; the next following type was a cluster together with rivers and coasts. The results of

the non-metric multidimensional scaling analysis demonstrated that both Mus musculus and Rattus

norvegicus restrictively appeared in a residential area, which is the most discriminating habitat type.

Lutra lutra restrictively appeared in coastal and river areas. In summary, according to our results,

the mammalian habitat can be divided into the following four types: (1) the forest type (using forest

as the main habitat and migration route); (2) the river type (using water as the main habitat); (3) the

residence habitat (living near residential area); and (4) the lowland type (consuming grain or seeds

as the main feeding resource).

Keywords : mammal, habitat, field survey, k means cluster analysis, hierarchical cluster analysis,

nMDS

[. INTRODUCTION

Seuel 270 i S A aHlAu
SEARFZ A S AR A oA 83 1A AR5}
3 glom Al AlE A 9] 9-AFE(Umbrella species)
O ZH 9] aZ skl Qlrk, o] gt o] wizol AE
Ae] A o8 Bt 4 Qs AV} 71 o)
], AAR] Bl gt Algloluf Hrtof §lo] Fagh
A #Z(indicator species)© 2 0]-&% 11 ¢JtHKim
et al. 2012).

Seluele BRe] ARAARA LA Bo) A
o] SAEAS Ao 1986\ A1t A=At
AR Ao R B AR ARAARA A}
THA] Z5ol tigt RUEHS AEA s 35t
A e}, A=A 2R Aok 13kl A

BE| 43717 ZAREe) WE) ol AR A%

A ARF2AH86-90)= PHTAE =AY
B EUFI LES ABIAL, A|22F 2AH97-05)
= AP $A0R AAS thro] tlarzQl Aot
LR 5*%6}%} A 3A A

7Y7}9] J}IHOM =3s}
7| she WAl o2 RARE ST
(Kim et al. 2013a), @A A& 1 A4z} ZA}
(14-"18 A= AEAAE 1, [I5H AFS g2

2 WEIET QAE AN ATS 2ATH:

A3} gBriepyo] FRa AL 4ol RE X
§F BRES 2ASH PS40 A1 Folrt
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II. Material and methods
1, HIO|E| =%t xEZ

2 AFo A= v A ©919 ZHF
of thet gloleE 4157 fiske] A|3=} XHLZP

BEAY] AvEE EEslt, 33 255 A=At
75‘& b= 24 EH*W oAl e mE 2
Jofl et 4 £, 1A Abw, A4A]
i R o i o B P s
% 70,5627 2 ZAtoRYo] 7125 A4 $3
FopE]o] QAR kAl A LR 7] E o] 3lof, of
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Figure 1. Habitat types extraction and classification. The
32 representative words were extracted from
recorded habitat types in the survey database
and were classified into 15 habitat types.
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2. ZRF MAXIRY 7|18SHEN

E97 ANAGE 715EA BAIHE 21
olg F QY =YE(FELol, Myocastor coypus)Zt
Qa) 714 0|9l o) opElE Ao 7 wirtEs 25
(94, Capra hircus, 7V, Canis familialis, 319F0],
Felis catus) w2 dldol A AlQlstglet, @85
A2 73 SH4E B EARR Hglsto] ZF &

o] 71} Mzt AAA f8e EA5HAL, AlAA

TIE T SAIAFE HeAtRR HEsto] A4
FE w2 VER WHEE 52 B4sklt

MAARREY T EdnE

_ AAARBAMY g 288
AR A ] BE Zo] £F315

=}
4= k= vegan 7|49 cascadeKMO] ThgL %7
Z=(simple structure index, ssi)& AHE3slo] AL&3}
9 ch(Legendre & Legendre 2012), @F-2 A 4=
SYLEESE 2 WY 2 Aolgk, 7MY ti2A
ol SAHEY A7, AAYEY] Btk oiv] 24
2E S 2RE W0 HAL A RS g 5e
2 8 HOksanen et al, 2016).

E3F, AAA] R85 1H AV AA 22l
= e, k B SeLE EA3 o] S AHZE
AP S 248 o] 4241 (east square method)
= A&t Ward AlISA S84 H 243 Al9s)
Sk (Murtagh & Legendre 2014).

R 2 A AR GRS 1] fFAME S TRk

SN A=A EH sk, AR F3F
Aol 257 24 F9 F8 SH AaE s
o e uATY oAU
Multidimensional Scaling)& AH&3}TH o] 7] A
= AN ZdF o] diT HE ARE
Euclidean+r o]-83F Ag|S54H o= A4Fsil, H]

AR A RAE el 484 U9 dolE 50
Azt 7 0] Ao 2 S4a% gk Adgt
2 v|ma}e Shopard Tholo] 122 B4 H713Ac
(Borcard et al, 2011), BE SAZA £42 R R
Core Team 2016)2 AF&3}% 1 vegan I 7] A
(Oksanen et al, 2016)2 AF&3}3c,

(Nonmetric

III. Results and Discussion

1. Z{RF MAXIRE 7Ie8AHEN

2006 el A 20127H2] Aol Al =3 A 32}
A ApAghg 2A A S (7= F 75 1634
39&0] ERIEGIch HHEE HAE YEE AmEY
A2 E(Rodentia) 122, 9|2 (Artiodactyla) 72
A1 5-E(Carnivora) 7%, 94~%(Chiroptera) 7%, %
A& (Soricomorpha) 4%, E7]%(Lagomorpha) 1
, 15 = x5 (Erinaceomorpha) 1% 50 & 2]
=i =AE F 70,562712) ZA}7] Z 1578 7
%4594 AMX] ol &3h= 7152 F 70,377
SHE A4 (18,6587, 344‘)01 V=
74] UrE}"H:} I oger AH4d 5,556, 31%),
AR 11,2770, 29%), EaH(10,4047K, 27F) <=
O Uehgen, U] (26371, 198)¢F =4 (2167,
19%), =971, 4%) 15709 §3 5 2A7| 50
7P A oict, AA 15709] AAA] oA BE 2
ol 22 Y3t8](Nyctereutes procyonoides) = BY
AFE ALstar FUsHA F=olA 2 AAA o &
o #zE .

(Prionailurus bengalensis), % A ¥] (Mustela

ofx

}11

=t | (Mogera wogura), 4%

12y (Hydropotes inermis), 5% 3
(Apodemus agrarius)= =2 AlLet 14719 A
A2 g B o] 8dl= Ao & YERGTHTable 1).

FO HEEE AAA fHo)H £ e A

sibirica),
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Table 1. Continued

B. ground

15

19
263

Cave

19

and

Isl.

17

11

18
216

Valley

27

19
314

Coast

16

17

16
306

Road

85

14

46

22
794

F. road

102

35

3

19
1848

R. area

140

31

98*
717*

23
1519

Grass

90

13

373

30
92
22
143

31
4832

Farm

176

16

530%

29
112*

68
282

29
11277

Reservoir

44

41

23

18
1314

River

35

38

33

17

26
3051

14
1085

104

21

17

21

27
10404

133
1057

20

242

37
36
15
54

31
15556

B. forest | C. forest | M. forest

172*
1485*

37*

477

67*
34
26
89

34
18658

Habitat

Pteromys volans

Tamias sibiricus

Microtus fortis

Eothenomys regulus

Tscherskia triton

Apodemus agrarius

Apodemus pennisulae

Micromys minutus

Mus musculus

Rattus norvegicus

Rattus rattus
Species

Sum

* Most preferred habitat for each species.

. 303 u|gk 7|55 52 AlQek 23F2 A

S5 M3 xX 14 % 2 (Erinaceus
amurensis, 1633], 44.66%), 41(1,3493], 32.65%),
| (Martes flavigula, 3943], 48.40%), 242
(Meles leucurus, 1,2983], 42.28%), <A|8](9853],
22.55%), B} 2| (Sus scrofa, 2,2113], 38.03%), =
5 (Caproelus pygargus, 1,1313), 41.37%), AFoF
Nemorhaedus caudatus, 1093], 49.55%), WE7)
Lepus coreanus, 1,4733%], 31.14%), st=ctes
Pteromys volans, 1723] , 53.42%), t+ &
Tamias sibiricus, 1,4853], 34.30%), H|HEEF
(Eothenomys regulus, 373, 39.78%), 3142 t}e]|
E2 3 (Apodemus pennisulae, 673], 33.17%) =
1450 YALA,ES 7P ATk A0 R YE
ok, AgedolAs AR (Sciurus Vu]garis
2,3333], 43.39%)7} A%3} 1L, stA A=
(Lutra Iutra, 1,2103], 71.22%)°] 714 ,jEEﬂ-lJ;—
orth. A&AA oA w3 (Crocidura lasiura, 563,
24.45%), T A (1,5823], 27.26%), HU-2](2,022
3], 26.58%), 112} (3,6813], 25.35%), =5 (530
3], 27.32%), L (Micromys minutus, 1123],
31.46%) & 6F°] A7} 7P &=9koH, 77
o A= A F (Mus musculus, 983], 39.84)2F 3
(Rattus norvegicus, 7173], 50.82%)2] A& %7} 7}
2} =okr}

7 AR ol ditt 245 £ A9 EdE2
Yzt sigtrt, FARA, o, B2 A7HA] 8=
ALJstar 107§2] A A7 fE(d9g8ded, Aae
o, 2859, A, 2
M w2 AHNEETOE YEH
TR D¢, 7F ARRA]L A,
_1:r|_

(
(
(
(

421, 24,
LAl A
(Figure 2), 11gfy=
Zo 59 FA1eF 1 %
Ao fixsh= AoE g §lo
AR efo] Wlsh 2412 455
olgttH(Song & Kim 2012), &
Fao ALt BE AAAE o] 8 5}”4 722 e A
9] Ed&o] 7P =SAINE 4H 7(] e

1}
g TaY) A2 Z2FEE 53.99%2 =7
Rtk

rﬁ_&

= 37T O,

veRe gelstelnh, thuix) 579 A4%)
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A e SHRL ool A S SdE LR, £
Hl= Eioﬂ*ﬂJ A FEELR, saEolA=
H(Rhmo]ophus ferrumequinum)”} A$|&8Z
2, A FAANA 9 EdFLR UE
(Figure 2) FES HPAEER —ri Ea17]
o|2 o]gafal 7kt 5HA, St & T8 A4
ol- g5tz sp It sot ol A A EAFCRE A
HE 2 HMin et al, 2013), SolstA ZAM7F =2
o8] He EdFLR FEE AL A3AF A=
ApAghy 24 Hlof o)A ZAH] 2EZ 9] 7|50
Mg =71 g Aoz BAESIY, Choi &
Park(2006), Min & Han(2010)2] U 2=Zoj tj
gt AF-Eoll A= ARG Ut 2
24 RIE=7F =4 Yehgted], & A daollAe Y
Felot o Fe SAM 2o s 2E HES
EHfigith 5ol 2uZ B A Ao A E A
H1} 5E259 27 Hlgo| WA Ueh(Ford &
Fahrig 2007), 2 A+ 23ets dASHA] &3ieh.
oA AEAEY Wl sEe 78 A4

A2 o]&st= Aoz d#A 9t (Yoon et al.
2003). FAA A 2 BT OE Yehd A
= EAFFAXN A 7} 7o} o) FofA 2
Awm, AR A siekza], 24, FA SollAl Al
Aste &4 2ol Ao g wotEtH(Yoon et al,
2004; Kim et al, 2013b).

r.l

£ojo & 2

iﬂ

mlm

1
A]

_1)~

Farm
N 2oty e Hrems N rocjonoces

e Sh
H
i s

F|gure 2 Frequency ratio of top three abundant species

51.--
.--
in each habitat type.

. 8 forest

s i

B s

: L

8 s
ooms  Swom  Tsomss

N rocyonodes A sgars
N prosyonodes T sk

AAA] 8 FHEAL 15702 442 48 F 30
o) nek 7159 S A st k Pt FLH £
Aol Y= ik, 71 Aget 294 27 e k
S 27| fl8f 24 27058 Y 374 k Bt 2
Al 24 e AT 23, *1“11 %"é = 117H«l A

2 2E A oA] 1179 1*411 @0l LY A
AR FE o o R TP ARt
123 Ward A543 & 5151 BEHo=Z A7
FRE 1 FAME HAE Eelsl & Zat, 27
4700 AAA] R e RelEe S 2EE UEY
th(Figure 4), EH-FoAlE FAA 7L 7 A E
A ALZ] 06401047 1 the-2 5T gjoto] ke
e 2E AH(Figure 4). 7L 219 11719] A 42| &
Fe AR et () AAad, S9EEd,
U=, AT, =27F B AFA 9] A4
3, (2) 2 9 WA, AAA, AL, 24, A
S SY2EHE U 4 8T & S99 A
A= gl A FefE s st W] o
AL ZAAA R o etk ARE eI o
2|3t Ak AA7E 5 AL YA of Q1e
7} ot A x| tjol| AAlet= 25 2]
F= AR o857 fqiro RAOR ¥
Aol M) ZfF AAlgh o] AH
E}% ZSAA A oF Bt A

ﬁrgol
o
E:(OFE-{

U.?L

= 0]] A ?G |

o)

o& >~

2

=
oo rE o2 od
32 W ol o% o

=
e
i
o

|o
2
%
2,
uj
D
Ir
o
N
2
-0,
>
>,
o7
=
o
o
off
10
2L

o of
ox

o
Mo
N

=)

Mo

re

a
lI
g
E
S
e
ﬁ
o)
_r;




03121 - 5P - XY - 0|15 % - B3| - HER - QEA! - HiAY / TMIXIASARAIE 28T ZRF MAIX| R0 27 167
K partitions parison critsesr'ion
2 e 4 o
o] & <I-*
Iy
£ = =4 .
ie 2 -
= /
g (=] o o
] \
£ ® © - o
2 &
g ~ ~ A o
) |
.6 © © o o
;g w w - \Q
5 V2
= W o = o
e ™ o O/
/
o~ o~ o
| | T B e |
002 004 0.06

152104 °g

158404 )

188104 "W

weauns

JoAIBsBY

wiley

sselo

eale 7y

peou y

pecy

15807

s
T
2

Pue[s]

punoib g

Values

Figure 3. k-means cascade plot presenting the group belonging to each habitat type for each partition. The simple structure
index (ssi) was highest in the partitioning of 11 groups. In this case, the broad-leaved forests and the conifer
forests, the stream and the coast, and the farm and the bare ground were combined into the same habitat types.
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Figure 4. Ward hierarchical clustering of mammal habitat types. The residential area was firstly separated, and the stream
and coast were separated.
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