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Evaluation of Alternative Habitats
Using Habitat Suitability Index Model of Lutra lutra
in Banbyeoncheon Stream®
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ABSTRACT

This study was conducted to quantitatively evaluate and analyze the alternative habitats using the
HSI(Habitat Suitability Index) model of Lutra lutra in Banbyeoncheon Stream. Six variables were se-
lected as habitat variables for Lutra lutra, including distance from waterfront, land cover within 1km
from waterfront, presence of alluvial island, area of inland water and wetland, distance from roads and
urbanized arid areas, and distance from aquaculture farm. The SI(Suitability Index) model and HSI
model were developed based on the existing literature of Lutra lutra, the results of field surveys and

expert opinions, and applied to the alternative habitats to examine the applicability of the HSI model.
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The results of this study can provide information on habitat evaluation to prevent the extinction of

endangered Lutra lutra. In particular, it is highly applicable to the selection and evaluation of alter-

native habitats for Lutra lutra.

Key Words = Aquatic ecosystem health, Alternative Habitats, Ecological Restoration, Endangered

Species, Habitat Evaluation Procedure(HEP).
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Figure 1. Study flow.
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Figure 2. Field survey site.
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Table 1. Geographic information data for habitat variables of Lutra lutra.

En\ilrf(;nc?;:nta Habitat variables Geographic information data Source of data
Distance from waterfront Sub-divided land cover map https://egis.me.go.kr
Land cover within 1km from .. s

Cover waterfront Sub-divided land cover map https://egis.me.go.kr

Presence of alluvial island Seamless digital map https://map.ngii.go.kr

Food Area of inland water and wetland | Sub-divided land cover map https://egis.me.go.kr

Threatening Distance frorzﬁtioaa;dza:nd urbanized Sub-divided land cover map https://egis.me.go.kr
fact

actor Distance from aquaculture farm Sub-divided land cover map https://egis.me.go.kr
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Table 2. Selection of environmental factor and habitat variables of Lutra lutra.

. Habitat variable
Environmental X
factor Planned Result of Ifl—depth Consultation Finalized
with Experts
Distance from waterfront Appropriate Distance from waterfront
Land cover within 1km from . Land cover within 1km from
Appropriate
waterfront waterfront
Cover
) To be proposed - Presence of
presence of alluvial island alluvial island
- To be proposed - sinuosity -
Area of inland water and . Area of inland water and
Food Appropriate
wetland wetland
Distance from roads and A it Distance from roads and
urbanized arid areas ppropriate urbanized arid areas
Threatening To be proposed -
factor - presence of -
concrete river embankment
- _ To be proposed - Distance from aquaculture farm
distance from aquaculture farm
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LC(A) : inland water, rock wall, riverbank,
inland wetland, forest, natural grassland
LC(B) : agricultural area
LC(C) : golf course, cemetry, other grassland
1 LC(D) : mining site, other bare area, play ground
LC(E) : urbanized arid area
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SI 1: distance from waterfront(m) (a) SI 2: land cover within lkm from waterfront (b)
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0 :—I— 0
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SI 3: presence of alluvial island (c) SI 4: area of inland water and wetland(ha) (d)
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SI 5: distance from roads and urbanized arid areas(m)

©

SI 6: distance from aquaculture farm(m) (f)

Figure 4. SI model for habitat variables of Lutra lutra.
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Figure 5. HSI map for habitat variables of Lutra lutra.
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Table 3. Area by HSI for habitat variables
of Lutra lutra.

HSI Area(m’)

1.0 -

0.9 -

0.8 260,000

0.7 530,000

0.6 1,140,000

0.5 3,160,000

0.4 6,860,000

0.3 9,520,000

0.2 22,080,000

0.1 25,420,000

0.0 34,260,000

Sum 103,230,000

v.d 8

B A7e A ddjel] 2 AAAE o
o= 9 HSl RS WY, oS &8s
2] tANAAE FFH o Frista w4
shaxh = ATk

EEER LSRR

A7z, 29 sl

Az, $HUEZRE 1km o] EXHE, 35
7, ST+l E5419 B4, =2 3 A7ts

FgozRE 77

YAE A8 AAA B B ARE AT
ANAA A 8 Gl

2~ 0]

e B9 2

Z|zARR 284

F
¥

Hhg

%&H

—_

=
-

o= 7/
g 24} do|
B AP 22 AN B P A
2} dole 8 TEsle] 2 HS wue] 3
A& Eolof gtk e 4 2ALE vl
= 59 HSI 2] U@ A< A7) 2as
= 2w A By 2 B2y ryg 13
Test-bed 24, RUEHH I AAE o] o]FoiA
of & Aojtt.

i

References

Box, J. 1996. Setting objectives and defining out
puts for ecological restoration and habitat
creation. Restoration ecology 4(4):427-
432.

Choi JW and MH Yoon. 2012. A Study on food
habits of the otter (Lutra lutra) and effects
of construction of the Busan new port on
its prey. J. Life Sci. 22(6) : 736-743. (in
Korean with English summary)

Institute(CNI).  2015.

Evaluation Procedures Manual.

Habitat
Paju:

ChungNam

Hanul Publishing Group. (in Korean)
Daegu Regional Environmental Agency(DREA).



AR Ao g AR A3 AFHS) Bl E83 dAA A 7t 73

2002. Otter Habitat Survey Report:
Ungokcheon Stream, Baekcheon Stream
and Wangpicheon Stream. (in Korean)

Gibson, L. A. - B. A. Wilson - D. M. Cahill and
J. Hill. 2004. Modelling habitat suitability
of the swamp antechinus (Antechinus mini-
mus maritimus) in the coastal heathlands
of southern Victoria, Australia, Biological
Conservation. 117(2) : 143-150.

Han SY. 1998. The ecological studies of Eurasian
Otter(Lutra lutra) in South Korea.
Doctoral thesis, Kyungnam University. (in
Korean with English summary)

Han SY. 2019. A Study on the behavioral ecology
and protection strategy of otters in Daegu.
Daegu metropolitan city, Press 287. (in
Korean)

TUCN. 1990. Red List of Threatened Animals-
IUCN, Gland.

Jeong SG. 2014. Evaluation model of riparian cor-
ridor connectivity: a case study of Seom
river basin, Gangwon-do. Doctoral thesis,
Seoul National University. (in Korean with
English summary)

Jeong SG + CH Park - DG Woo - DK Lee - CW
Seo and HG Kim. 2015. Selecting core
areas for conserving riparian habitat using
habitat suitability assessment for Eurasian
Otter. J. Korea Env. Res. Tech. 18(2):
19-32. (in Korean with English summary)

Jeonju-City. 2018. Survey of Otter populations and
establishment of conservation measures in
Jeonjucheon Stream and Samcheon
Stream. (in Korean)

Kim SG - GY Ko + C Kim and DW Ha. 2015.
Analysis of Hydraulic and Ecological
Environment of Eurasian Otter (Lutra Iu-

tra) Habitat Using River Spatial Infor-

mation. Journal of Environmental Science
International 16(2) : 169-176. (in Korean
with English summary)

Kruuk, H. 1995. Wild otters: predation and
populations. OUP Oxford.

Kwon H. 2011. Integrated evaluation model of bio-
diversity for conservation planning: fo-
cused on Mt. Jiri, Mt. Deokyu and Mt.
Gaya regions. Doctoral thesis, Seoul
National University. (in Korean)

Lee SD and HS Cho. 2005. A Study of habitat
use pattern of river otter (Lutra lutra) with
land-cover map. J. EIA. 14(6) : 377-385.
(in Korean with English summary)

Lee BE - JW Kim - NI Kim and JG Kim. 2017.
Evaluation on Replacement Habitat of
Two Endangered Species, Aster altaicus
var. uchiyamae and Polygonatum sten-
ophyllum Using Habitat Suitability Index.
Journal of Wetlands Research 19(4):
433-442. (in Korean with English sum-
mary)

Ministry of Environment(MOE). 2007. Develop-
ment of river-improvement model for the
rehabilitation of otter habitats. (in Korean
with English summary)

National Institute of Biolocgical Resources
(NIBR). 2018. Endangered species at a
glance. (in Korean)

National Institute of Ecology(NIE). 2019a. An
Ecological Survey of Eurasian Otter in
Yeongyang-Gun. (unpublished / in Korean)

National Institute of Ecology(NIE). 2019b. Basic
study for the conservation and improve-
ment of endangered species habitats. (in
Korean)

Park BH and SD Lee. 2012. Studies on river otter

habitat use pattern on Hongchun river in



74 AER - A - & - A S e
Gangwon province. Journal of Wetlands Research tional 26(12) : 1341-1353. (in Korean with
(14) : 413-418. (in Korean with English English summary)
summary) Song WK. 2011. Habitat network modeling of
Pryke, S.R. and M.J. Samways. 2001. Width of Leopard Cat (Prionailurus bengalensis)
grassland linkages for the conservation of based on the spatial graph theory. Doctoral
butterflies in South African afforested thesis, Seoul National University. (in
areas. Biological conservation 101(1): Korean with English summary)
85-96. U.S. Fish and Wildlife Service. 1980. Habitat as
Shin GH and PH Rho. 2017. Impacts of aquatic a basis for environmental assessment.
and riparian environmental factors on Ecological Services Manual, 101.
Eurasian otter (Lutra lutra) presence char- https://egis.me.go.kr
acteristics in the Nakdong river basin. https://map.kakao.com/

Journal of environmental science interna- https://map.ngii.go.kr



N Ao g AR A3 AHSD

(e}
2ds

483 A=A 7t

75

Appendix. Field survey of Lutra lutra habitat.

Classification A B C D
River width (m) 50 113 33 78
Presence of
River alluvial island None None None Presence
topography
Space Presence of
. None Presence None None
submerged weir
Gravel(@ 2m- | Gravel(® 2m-
Riverside type Aquatic plants | Aquatic plants 2mm), 2mm),
aquatic plants aquatic plants
Food |Area of river and wetlands (m’) 600,352 570,573 763,036 763,036
LC(A) 59.74 68.15 69.32 69.32
Land cover LC(B) 3343 23.50 20.68 20.68
within 1km
from the LC(C) 1.66 2.26 3.04 3.04
waterfront
Cover| %) LC(D) 0.34 1.49 1.17 117
LC(E) 4.83 4.60 5.79 5.79
Presence of
grasslands, sand, etc Presence Presence Presence Presence
(conditions to dry hair)
DlStal?CC fror.n roads and 76 12 41 0
urbanized arid areas (m)
Threats
Presence of aquaculture farm None None None None
Submerged weir
and fishways Submersible
Drop constructed bridee
something unusual structure(riffle and Feces found 8
constructed,

type) constructed

intake station
exposed in
concrete form

feces found
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Appendix. continued.
Classification E F G
River width (m) 25 107 50
Presence of
i N N N
River | 4lluvial island one one one
topography
Space
Presence Of, None None None
submerged weir
Rock- rtificial
. Gravel( 2m- 2mm), ock-type artificia Gravel( 2m- 2mm),
Riverside type . embankment, .
aquatic plants . aquatic plants
aquatic plants
Food |Area of river and wetlands (m’) 763,036 763,036 763,036
LC(A) 69.32 69.32 69.32
Land cover LC(B) 20.68 20.68 20.68
within 1km
from the LC(O) 3.04 3.04 3.04
waterfront
Cover | P LC(D) 117 1.17 117
LC(E) 5.79 5.79 5.79
Presence of
grasslands, sand, etc Presence Presence Presence
(conditions to dry hair)
DlStal?CC fror.n roads and 77 0 0
urbanized arid areas (m)
Threats
Presence of aquaculture farm None None None

something unusual

Submersible bridge is
being constructed.

* LC(A): inland water, rock wall, riverbank, inland wetland, forest, natural grassland,

LC(B): agricultural area, LC(C): golf course, cemetry, other grassland,
LC(D): mining site, other bare area, play ground, LC(E): urbanized arid area
* Areas C, D, E, F, and G are analyzed as the same river sections adjacent to each other.




