EBERE TS 23(1) 1 49 ~62(2020) DOI : https://doi.org/10.13087/kosert.2020.23.1.49
J. Korean Env. Res. Tech. 23(1) : 49~ 62(2020) ISSN 1229-3032

T2l MAX] BN X(HSI) 22 LS I8 7|= A7

ASEY . ZIMZ? . QTP - "HEISD . B2 .

1:o
0p0

ez
=
Y IR EEAVIFEAAE AIATD - O IR BFA71FEAAE AQA7

Rl

A Basic Research for the Development
of Habitat Suitability Index Model of Pelophylax chosenicus®

Shim, Yun-Jin" - Kim, Sun-Ryoungz)  Yoon, Kwang-Baes) * Jung, Jin-Woo® - Park, Seon-UK”
and Park, Yong-Su4)

b Group Han Associates, R&D Director,
* Research Center for Endangered Species, National Institute of Ecology, Associate Researcher,
¥ Research Center for Endangered Species, National Institute of Ecology, Senior Researcher,

* Research Center for Endangered Species, National Institute of Ecology, Head Researcher.

ABSTRACT

This study was conducted as a basic study to develop the HSI(Habitat Suitability Index) model of
Pelophylax chosenicus based on the research on the ecological and habitat status of Pelophylax chose-
nicus and the literature research on the HSI model. The habitat variables of Pelophylax chosenicus are
the altitude of the spawning pond, the habitat area, the distance from wetland, the soil(aptitude grade
for paddy field), the place for eating such as paddy field and wetlands(land cover) and the distance
from Predator(Lithobates catesbeianus) distribution area. Based on the existing literature of Pelophylax
chosenicus, the results of field surveys and expert opinions, the SI(Suitability Index) model and HSI
model were developed and applied to the site to examine the applicability of the HSI model. As a

result of application, SI 4 and SI 5 with varying SI values seem to have a major influence on the
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HSI. In addition, it is considered that the HSI model is an arithmetic mean of SI models, which has

a major impact on HSI. The HSI model can be an important basis for the habitat evaluation and re-

storation model of Pelophylax chosenicus. In particular, it is highly applicable to the selection and

evaluation of alternative habitats for Pelophylax chosenicus.

Key Words - Alternative Habitats, Amphibians, Ecological Restoration, Endangered Species, Habitat

Evaluation Procedure(HEP).
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‘ Research for ecology and habitat of Pelophylax chosenicus

l

‘ Selection of environmental factor and habitat variables of Pelophylax chosenicus ‘

HSI model development

l

of Pelophylax chosenicus ‘

Field survey of Pelophylax chosenicus habitat

l

Development of SI model and HSI model
for habitat variables of Pelophylax chosenicus

l

Case study

Mapping for SI of habitat variables
of Pelophylax chosenicus

for HSI model of

l

Pelophylax chosenicus

Mapping for HSI of habitat variables
of Pelophylax chosenicus

Figure 1. Study flow.
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Figure 2. Field survey site.
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Figure 3. Case study site for HSI model
of Pelophylax chosenicus.
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Table 1. Selection of environmental factor and habitat variables of Pelophylax chosenicus.

Habitat variable
Environmental X
factor Planned Result of Il'l-depth Consultation Finalized
with Experts
Altitude of spawning pond Appropriate Altitude of spawning pond
To be proposed -
Space gradient, average annual temperature, .
- average temperature by season, Habitat area
lowest-highest temperature, habitat
area, scale of natural waterways
Distance from wetland Appropriate Distance from wetland
Soil(aptitude grade for paddy . Soil(aptitude grade for
field) Appropriate paddy field)
Cover To be proposed -
) number of species of aquatic plants, )
cover of aquatic plants, status of
hibernation sites
. Place for eating such as
Place for eating such as paddy . .
field and wetlands(land cover) Appropriate paddy field and wetlands
(land cover)
Food
To be proposed -
- ratio of land cover within 500m radius -
of spawning pond (%)
To be d Distance from
Threatening Predator(Lithobates . 0 be proposed - Predator(Lithobates
) R Distance from Predator(Lithobates . o
factor catesbeianus) distribution . e catesbeianus) distribution
catesbeianus) distribution area ar
ea

3. 22l MAIK| S& EAL

370 AHA] 2 FRE dR] AR 22K (Table
2), A9 1% 3.7~4.3m, BALEE B 0°
2 Uehskon Az o] dele virs e 51
o2 Yeptt Ak W 150m o|d] EA]o] 4
< =, A, ol FE o] 7Rtk 249 WA
130~400m'e]™ 2ekz] FH9] EoF A =E 9~12
mel™ 777 24 2 BH AR shed

AR g A Aol A WAE AT AR F7]9
WAL 223~3013m, A4 ES] I =& 10~50
%, FAL 05~1.3m= Yebgth 242 pHE
6.5~7.1, CODE 43.4~62.1mg/L, SSE 24.4~64.0
mg/L, DOE 629~79mg/L, T-N& 5.34~7.28
mg/L, T-PE 0.60~4.56mg/LC- = YERL} DOZ A
oatae Y Ao s YEyith T8 EA A9
galFe e HaeA 2ok

4. 2o472| SI 22 Y HS| 22! JH
a7 71E 28 9 dx 24 A

A7t AR OAE vRo R ST RS &2

A THFigure 4). 2FA]e] LI =(SI 1)= Ra

(2010)2] AT W-&(16.7£13.6m) L AFZA}

A¥}3B.7~43m)E vl o R FLuE 5~30mE
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Table 2. Field survey of Pelophylax chosenicus habitat.

Classification A B C
Altitude of spawning pond (m) 3.7 43 4.1
gradient (°) 0 0 0
Type of spawning pond Drain Small irrigation Small irrigation
pond pond
Paddy field 71.46 22.16 21.11
Space Land uses Wetland | Palustrine 0 0.75 0.56
within a Riverine 2.72 0 0
150m radius Grassland 4.57 15.58 11.67
of spawning Field 4.92 15.78 16.64
pond (%) Forest 12.58 33.09 35.15
Others 3.75 12.64 14.87
Food Area of grassland (m?) 400 200 130
Soil around Soil hardness (mm) 9 11 12
Cover spawning
pond Presence of stone, log Dead tree None None
Area of wetland (m?) 3,013 223 353
Coverage of aquatic plant (%) 50 10 40
Water depth (m) 0.5 1 1.3
pH 6.5 7.0 7.1
Water COD (mg/L) 434 53.6 62.1
SS (mg/L) 244 64.0 59.6
DO (mg/L) 6.29 7.0 7.9
T-N (mg/L) 6.23 5.34 7.28
T-P (mg/L) 4.56 0.60 3.29
Threats Predator(Lizh.obr.JZeS. catesbeianus) None None None
distribution

SI 1=102%, 100m ©]’4S ST 1 = 022 A%
3151 TH(Figure 4a).

A2 7bse WA (ST 2)2 Ra(2010)2] I
W89 702 thA A 2412 2 4 4 (43,000
m)(NIE, 2018)% sl A2 715 @A
3,700m7HA] SI 2 = 022, 43,000m’ ©]’4S S
2 = 1.0°2 A3} th(Figure 4b).
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Hop Fo Eﬂ °] A¥ke $A8AG FAU 2 ARl
Y S3ke AR 48 TS AAA
B Fel wuA g ok w¢ F2 W
Aozt AF MATE Aoz e %9
E‘rE A& 2w drh(Ra, 2010)

2ok, $A)ERE AZ(SI 3)E Ra
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= 1002, HAE7F AEo AL vlE e 2 500m
o3& SI 3 = 022 A3 th(Figure 4c).
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Figure 4. Suitability index model for habitat variables of Pelophylax chosenicus.
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Table 3. Geographic information data for habitat variables of Pelophylax chosenicus.

Enw;':cn;; ental Habitat variables Geographic information data Source of data
S Altitude of spawning pond Open DEM http://map.ngii.go.kr
ace
P Habitat area Sub-divided land cover map https://egis.me.go.kr
c Distance from wetland Sub-divided land cover map https://egis.me.go.kr
over
Soil (aptitude grade for paddy field) Soil environment map https://soil.rda.go.kr
Place for eating such as paddy field e s
Food and wetlands (land cover) Sub-divided land cover map https://egis.me.go.kr
Threatening | Distance from Predator(Lithobates | Ecosystem disturbing species GIS-DB of national
factor catesbeianus) distribution area distribution map ecosystem survey in Korea
Sole] HST = SI1+ SI2+ SI3 + SI4+ SI5+ SI6 Zﬂl;(]— 7= %’-7]]-??49] P=H o o]%ﬂ,ﬂ%

6

41
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Figure 6. HSI map for habitat variables of
Pelophylax chosenicus.

Table 4. Area by HSI for habitat variables of
Pelophylax chosenicus.

HSI Area(m’)
1.0 387,500
0.9 1,502,500
0.8 1,112,500
0.7 335,000
0.6 82,500

Sum 3,420,000
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