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Abstract

Siheung-si located in Gyeonggi-do, Republic of Korea is surrounded by green-belt zone
used for habitats of wildlife. Recently, policy makers want to adjust green-belt zone to get
more development areas. In this context, wildlife animals are in danger because they are
losing their habitats. It is necessary to make a proper conservation plan to protect wildlife
animals and habitats. Thus, the objective of this study is identifying proper conservation areas
for birds by using habitats suitability analysis with Maxent. The habitats suitability analysis is a
scientific and objective method to suggest the future conservation area by considering
properties of birds’ habitats. The presence data of birds is classified into four bird groups,
namely forest birds, water birds, large patch size-required birds, and endangered species, to
reflect diverse characteristics of  bird communities. The four groups showed different
distribution according to different relationship with environmental variables such as biotop
types, distance from rivers, and distance from residential areas. We suggested the
conservation area considering suitability index (0.8) and 100m buffer zone. The recommended
conservation area could be a guideline for establishing conservation plan of Siheung-si.
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Table 1. Endangered and threatened species found

CHTable 2). AAATE SofiA] AAIKIol mEbA
ARG HES)QE EME RSl B9 540
s 2 RS Qtote & HWEIECE +
Balo] & 4l FHoR 510 HLee and Park,
1995; Bishopa and Myers, 2005; Lemoine et al.
2007). HEME BAG S S&EF= £RYS
gi5itt & AlolMe 7IER0lL HEAQl et
in Siheung-si

Species (scientific name) Endangered Threatened Mc’)\lnatffnrzlnts

White-tailed Eagle (Haliaeetus albicilla) (0] (0]
Saunders's Gull (Larus saundersi) (0]

Eastern Oystercatcher (Haematopus ostralegus) O O

Buzzard (Buteo buteo) (0]

Eurasian Hobby (Eurasian Hobby) e}

Eurasian Eagle Owl (Bubo bubo) (0]

Chinese Sparrowhawk (Accipiter soloensis) (0]

Eurasian Sparrowhawk (Accipiter nisus) (0]
Common Kestrel (Falco tinnunculus) (0]

Brown Hawk Owl (Ninox scutulata) (0]

Collared Scops Owl (Otus sunia stictonotus) (@]
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Table 2. The four bird groups used in this study
Category Species

Azure-winged Magpie, Black-faced Bunting, Black-naped Oriole,
Blue-and-White Flycatcher, Brambling, Broad-billed Roller, Brown Hawk Owl,
Brown-eared Bulbul, Bull-headed Shrike, Chestnut Bunting, Chinese
Sparrowhawk, Coal Tit, Common Buzzard, Common Kestrel, Daurian Redstart,
Eastern Crowned Willow Warbler, Eurasian Eagle Owl, Eurasian Hobby, Eurasian
Forest birds | Nuthatch, Eurasian Sparrowhawk, Goldcrest, Great Spotted Woodpecker, Great
Tit, Grey-backed Thrush, Grey-headed Woodpecker, Japanese Pygmy
Woodpecker, Jay, Jungle Crow, Long-tailed Tit, Marsh Tit, Meadow Bunting,
Oriental Greenfinch, Pale Thrush, Ring-necked Pheasant, Rufous Turtle Dove,
Classified by Rufous-tailed Robin, Rustic Bunting, Siskin, Varied Tit, Vinous-throated Parrotbill,

habitats Winter Wren, Yellow-throated Bunting, Fan-tailed Warbler

Asian Dowitcher, Barn Swallow, Black-crowned Night Heron, Black-headed Gull,
Black-tailed Gull, Cattle Egret, Chinese Penduline Tit, Common Goldeneye,
Common Merganser, Common Shelduck, Common Teal, Dunlin, Eurasian Curlew,
Eurasian Oystercatcher, Eurasian Wigeon, Falcated Teal, Great Egret, Great Knot,

Water birds Green Sandpiper, Greenshank, Grey Heron, Grey Wagtail, Herring Gull,
Intermediate Egret, Kentish Plover, Little Egret, Little Grebe, Little Ringed Plover,
Little Tern, Mallard, Moorhen, Pintail, Saunders Gull, Spot-billed Duck, Spotted
Redshank, Striated Heron, Terek Sandpiper, Whimbrel, White Wagtail, Wood
Sandpiper, Mew Gull

Blue-and-White Flycatcher*, Brown Hawk Owl*, Coal Tit*, Common Kestrel*,

Large patch- | Eurasian Eagle Owl* Eurasian Hobby* Eurasian Nuthatch*, Eurasian Scops Owl,
required birds| Eurasian Sparrowhawk*, Great Spotted Woodpecker*, Grey-backed Thrush* Pale
Classified by Thrush*, Varied Tit*, White-tailed Sea Eagle, Eastern Crowned, Willow Warbler

vulnerability Black-backed Wagtail, Buff-bellied Pipit, Chinese Great Grey Shrike, Eurasian
Endangered | Scops Owl* Eurasian Skylark, Olive-backed Pipit, Pale-legged Willow Warbler,

Species Pallas Reed Bunting, Reed Bunting, Siberian Accentor, White-tailed Sea Eagle*,
Oriental Great Reed Warbler
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Endangered species

Figure 3. Presence points of the four bird
groups (satellite image source: Daum)
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Table 3. Environmental variables for habitats
suitability analysis

Variables | Categories
Categorical variables
1 | Commercial areas
2 | Farm lands
3 | Bare grounds
4 | Forests
5 | Artifical green space
The 13 | 6 | Residential areas
Biotop | 7 | Industrial areas
types | 8 | Inland wetlands
9 | Grassland
10| Military areas
11| Public space
12| Coastal wetlands
13| Transportation areas
1 | Secondary deciduous forests
2 | Secondary coniferous forests
3 | Secondary mixed forests
4 Native species dominated mixed
forests
The 10 | 5 | Artificial deciduous forests
forest 6 | Artificial coniferous forests
types 7 | Artificial mixed forests
8 Non-native  species  dominated
mixed forests
9 | Plantation area (sapling)
Plantation area (suppressed by
10
kudzu)
Continuous variables
Slope
Elevation
Distance from forests
Distance from rivers
Distance from residential areas
Distance from roads
Distance from farmlands
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Table 4. The area and ratio of conservation areas for each landcover type

Conservation area Buffer area Development-permitted areas

Landcover types : : - = = :

Area (m’) Ratio(%) Area (m’) Ratio(%) Area (m’) Ratio(%)

Residential areas 11,718,000 26 19,953,900 44 13,230,900 29
Farm lands 9,450,900 25 18,008,100 47 10,563,300 28
Forests 18,702,000 55 13,166,100 39 2,228,400 7
Grasslands 1,518,300 35 1,854,000 43 971,100 22
Wetlands 5,241,600 78 1,194,300 18 253,800 4
Bare lands 2,051,100 31 2,763,900 4 1,887,300 28
Water bodies 1,320,300 46 1,219,500 43 308,700 11
Total 48,681,900 36 56,940,300 42 29,134,800 21

(Hobbs and Yates, 2003). Ol2iet S AMAF]
7] fBlMe &5 A9 AZol Qs ulizo] 2
AToIA EEE R0 84 AAKthreshold)
& SEFog Esto] BAXY0A 100m &5
NS AE6ICHFigure 12). EE5F HARY 2
=R AIES Fragstats 4.20] Y6l FQ
EXolgd ufEsiol #E AR Xt =&
L} 32 siix|efo] M9 AL, 100mo] &&
Aog dEst 290t OE5IK @2 4LE Hn
SICE FQ AARIQl AR, ZR], SR, $ollA
ASK Y AFst 49| X9 HHo] &F
R|0] Gli= Aol Hish 2kt 1.834H, 2.21HH, 1.14
i, 188 W Zlog LERITL Sz 7R
dolo] A, &FAY0] gl= ER0| HlgHd
15~45% S7Iohe ZI02 UERITE gHtEoz=
VARl o7t dH QiEo] |l WA
U] AMalek= S2E0] OI8sHA] Z= JXtoz
HER o2 uotelal ULt SR 2 A=
HERYE HEok= ARHoIA 2E5K9e F712
AHEI7] wiRol, JHEE Qs 7R 7F uhlE

HRE ok FEAQ gt onel ekgo
48 HlE WRotal, =53 MEE/SEA &
e Zdsk= & 7HERRIS 285 gus 7Y
gt 4= Qg Zo7 JIthEtkPark and Lee, 2002;

Choi et al., 2006).
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