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ABSTRACT

This study aimed to develop the HSI (Habitat Suitability Index) model of Cypripedium guttatum.
and to verify this model by applying to the candidate sites for replacement habitat. The development
of HSI and SI (Suitability Index) model was conducted based on the existing literature, field surveys,
and expert opinions for information on ecological habitat characteristics. Seven variables were selected
as habitat variables including mean maximum temperature in Jul.-Aug., lighting, slope, altitude, effec-
tive soil depth, soil texture, and artificial overexploitation (i.e. protected areas). HSI model was devel-

oped for C. guttaum based on these variables. This HSI model showed high applicability to selection
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and evaluation of replacement habitats for C. guttaum Our findings could provide the basic in-

formation on habitat assessment to prevent the extinction of endangered C. guftatum. However, since

there is a limitation that the survey data were insufficient, further field surveys should be conducted

on several habitat types to improve the accuracy of the HSI model.

Key Words - Cypripedium guttatum, Ecological Restoration, Endangered Species, Habitat Evaluation

Procedure(HEP), Replacement Habitats.
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Research for ecology and habitat of C. guttatum

l

STEP 1. HSI model

Selection of environmental factor and habitat variables of C. guttatum

development !

of Cypripedium guttatum

Field survey of C. guttatum habitat

l

Development of SI model and HSI model
for habitat variables of C. guttatum

l

STEP 2. Case study
for HSI model of

Mapping for SI and HSI of habitat variables of C. guttatum

Cypripedium guttatum !

(Comparative Evaluation

of replacement habitats)

Comparative Evaluation of replacement habitats of C. guttatum

Figure 1. Study flow.

Table 1. Geographic information data for habitat variables of C. guttatum.

Environmental factor Habitat variables Geographic information data

Source of data

Max temperature of

WorldClim BioClim 5
warmest month

https://www.worldclim.org/

Climate

Lighting Forest type map http://map.forest.go.kr/forest/

Slope Open DEM http://map.ngii.go.kr

Topography

Altitude Open DEM http://map.ngii.go.kr

Effective soil depth Effective soil depth data http://data.nsdi.go.kr/dataset
Soil
Soil texture Soil environment map http://soil.rda.go.kr
. Artificial overexploitation .
Th f: P K http: kdpa.
reatening factor (including protected areas) rotected areas data in Korea ttp:/fwww.kdpa.kr
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Jeongseon-Gun

East Sea

Figure 2. HSI evaluation target site
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Table 2. Selection of environmental factor and habitat variables of C. guttatum.

Environmental
factor

Habitat variable

Planned

Result of In-depth Consultation
with Experts

Finalized

Climate

Max temperature of warmest
month

Appropriate

Max temperature of warmest
month

To be proposed
- annual mean temperature

To be proposed
- monthly temperature change

Lighting

Appropriate

Lighting

Topography

Slope

Appropriate

Slope

To be proposed - altitude

Altitude

To be proposed - direction

Soil

Effective soil depth

Appropriate

Effective soil depth

To be proposed
- depth of litter layer

To be proposed
- soil texture

Soil texture

To be proposed
- soil organic matter

To be proposed
- microorganism

Fauna

To be proposed
- pollinator

Vegetation

To be proposed
- species richness
in herb layer

To be proposed
- plant height in herb layer

To be proposed
- coverage in herb layer

Threatening
factor

Artificial overexploitation
(including protected areas)

Appropriate

Artificial overexploitation
(including protected areas)
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Figure 3. SI model for habitat variables of Cypripedium guttatum.
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Figure 4. SI and HSI map for habitat variables of C. guttatum.
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Figure 4. SI and HSI map for habitat variables of C. guttatum. (continued)
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Table 3. Area by HSI of candidate site for replacement habitats of Cypripedium guttatum.

Area(km’) ‘
HSI - -
Jeongseon-Gun Taebaek City Samcheok City
1.0 - - -
0.9 0.05 0.13 0.72
0.8 2.1 8.43 2.8
0.7 16.81 28.68 19.64
0.6 61.6 39.52 43.75
0.5 199.94 74.73 114.14
0.4 281.49 51.89 269.5
0.3 336.95 62.98 289.85
0.2 2333 26.14 215.35
0.1 77.89 9.37 201.57
0.0 442 0.52 9.89

Sum 1214.55 302.39 1167.21
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