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Abstract

This study was carried out to propose the new procedure to apply Habitat Evaluation
Procedure(HEP) of target species using delphi technique, which is suitable to develop endangered
species with few researches and ecological knowledges. To identify habitat quality of specific
species in development project site, we can develop habitat model and create habitat suitability
maps. In this study, we select the Common Kestrel(Falco tinnunculus) as target species in four
areas(Paju, Siheung, Ansan, Hwaseong) which is located near the Seoul metropolitan area. The
Delphi technique was selected to get the reliable information on the species and habitats
requirements. Through the delphi approach, seven habitat components were determined as
suitable variables for the Common Kestrel: density(n/kii) of small mammals, area(kii) of bare-
grounds, pasturelands and riparian, and open area(%), spatial distribution and area of croplands,
landscape diversity, breeding sites(tall trees, cliffs, high-rise buildings), and the length of shelf.
Habitat variables used in this model were classified into two categories: % of suitable land-cover
type(open areas, croplands, pasturelands, wetlands, and baregrounds) and the quality of feeding
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sites(within 250m from edges of woodlands). Habitat quality of the Common Kestrel was assessed

against occurred sites derived from the nationwide survey. Predicted habitat suitability map were

closely related to the observed sites of the endangered avian species in the study areas. With the

habitat suitability map of the Common Kestrel, we assess the environmental impacts with habitat

loss after development project in environmental impact assessment.

Keywords : Habitat Evaluation Procedure(HEP), Environmental Impact Assessment(EIA),
Habitat Suitability Index(HSI), GIS, Delphi technique, legally protected wildbird
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Fig. 1. Location of study sites (I: Paju, II: Siheung, Ill: Ansan, and IV: Hwaseong)
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Table 1. Procedures and contents of Delphi technique.

Step Survey period

Participants Contents

Preliminary survey

15 days(23, May.-7, Mar. 2010) | Researcher | Selection of panels /Preparation for questionnaire

Questionnaire Ist-round survey 27 days(8, Jun.-5, Jul. 2010) | 20 panelists | Life requirement and habitat variables for
and Intensive | Ist-round analysis | 11 days(12, Jul.-23. Jul. 2010) | Researcher target species
Interview | 2nd-round(feedback) | 9 days(4, Aug.-13. Aug. 2010) | 16 panelists | Habitat suitability index for target species

Estimation and Conclusion

13 days(14, Aug.-27, Aug. 2010) | Researcher

Statistical analysis and Estimation
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Fig. 2. Observed points of the Common Kestrel during the nationwide natural environment survey at the national level and at the
inset of study sites. Points are the occurrence data of the species.

Table 2. Habitat requirements and habitat variables to develop the Common Kestrel Habitat Suitability Index Model at the first step
in Delphi technique procedure.

Model applicability condition Habitat

- . Habitat variables
Geographic area Season requirements

small mammal(rodent) abundance

% bareground, pasture and riparian area

Range of the Common

Kestrel Food component openness index(%) of geographic terrain
Breeding season spatial distribution and composition of cropland
(March-July) landscape diversity

Home range of the Reproduction tall trees, cliffs and high-rise buildings

Common Kestrel reproductive sites at the high-rise building
(0.Skm~8km) Competition density of other raptor species
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( Habitat variables ] [ Life requisites

[ Land-cover data ] { Habitat suitability

Potential food resources (rodent density)
% bareground, pastureland, and riparian area
Openness index of geographic terrain

Cropland distribution and composition

Landscape diversity

Food resources

Potential density of the breeding sites (i.e.,

tall trees, cliffs and high-rise buildings) Reproduction sites
Reproductive materials at the breeding sites

Open area with HSI for the
nearby cropland Common Kestrel

Fig. 3. Relationships of habitat variables, life requisites, land-cover data, and HSI in the Common Kestrel habitat model.

Table 3. Habitat suitability index of the Common Kestrel for each land-cover type

Land-cover type Reclassified land-cover data with fine resolution Habitat suitability index
. rice paddy 1.0
agricultural area
cropland, orchards 0.5
natural pasturelands 1.0
pastureland -
other pasturelands (i.e. golf course) 0.5
inland wetland 1.0
wetland
coastal wetland
bareground baregound 0.5
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Table 4. Habitat suitability index of the Common Kestrel with openness at the landscape level related to the edge density between

woody and open area such as pastureland, croplands

Habitat variables Data available for HSI model development suitability index
open area within 200m distance from woody open area (i.e., rice paddy, cropland, pastureland, 1.0
remote open area far apart from woody area wetlands) 0.2
forest land evergreen and deciduous forest 0.2
orchard orchard 0.2
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Fig. 4. Habitat suitability maps of the Common Kestrel at (a) Paju and (b) Siheung, Ansan, Hwaseong sites

Table 5. Model evaluation of habitat suitability map against occurred data

Habitat suitability Occurrence data of the Common Kestrel Percent of each suitability
classes Paju site Ansan site Hwaseong site class against occurrence
> 0.8 1 3 2 6 (37.5%)
0.71-0.8 2 3 5(31.2%)
0.51-0.6 1 1(12.5%)
<05 1 1 2 4 (18.8%)
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