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Abstract

The grid cell analysis is used to select good sites as habitats at the region. The northern area of
Yeongjong Island, Incheon has been disturbing by habitat loss due to human activities such as
residential development, deforestation. In order to determine significant places as bird habitats
and to select conservation areas at this island, the study area was divided into 70 grid cells(500

% 500m each grid) and then each grid was ranked by spatial analysis using the species diversity
index. Fieldwork was carried out in Spring and Autumn of 2010. To examine grid cells which
were ranked high in both seasons in common, we used the average ranking value, combined
data from two seasons. This area consists of mainly agricultural areas and forests(more than
68%) among eight habitat types: the agricultural land, forest, coast, lake, meadow, stream, city
and other things. A total of 110 species was recorded: 4,183 birds of 102 species in Spring and
3,326 birds of 58 species in Autumn. In other words, the number of individuals and species was
higher in Spring than in Autumn. Species diversity index presented the highest value at M8
grid cell in Spring(3.380) and at A4 gird cell in Autumn(2.736). In 18 of 22 grid cells where the
average ranking value was higher than 3, the forest was distributed and in 4 grid cells, the coast
and wetland were widely distributed, in which theses were located apart from human-

associated disturbances such as construction works for a leisure complex. Our results present a
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new estimate method not only to minimize loss of bird habitats but also to conserve important
habitats when the large-scale development takes place at particular region.
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Figure 1. Location and classification of survey area in the northern area of Yeongjong

Island, Incheon, Korea.
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Table 1. Species diversity index of the grid cells at a Spring and Autumn

Season Cell H Cell H Cell H Cell H Cell H
Al 1.098 B9 2.839 E5 2.646 H5 1.946 J9 3.000
A2 2.300 C4 0 E6 2.398 H6 2.080 K6 2.898
A3 3.327 C5 2.945 E7 1.946 H7 1.388 K7 3.018
A4 2.398 C6 2.997 E8 2.839 H8 3.113 K8 1.610
A5 2,596 C7 2715 E9 2.898 H9 2.398 K9 1.610
A6 1.946 C8 1.098 F5 2.398 15 2.484 L6 1.388

. A7 2.664 C9 3.357 F6 2.790 16 1.610 L7 2.790

Spring
B2 1.610 D4 0 F7 2561 17 2484 L8 2.349
B3 1.388 D5 1.388 F8 3.057 18 2.398 L9 1.946
B4 2.398 D6 2.254 F9 2.30 19 2.398 M7 2.272
B5 1.610 D7 2.622 G6 2.887 J5 1.388 M8 3.380
B6 1.610 D8 2.398 G7 1.388 J6 2.715 M9 1.946
B7 2.910 D9 2.080 G8 2.510 J7 2.398 N8 2.945
B8 1.946 E4 0 G9 1.794 J8 2.646 N9 2.646
Al 0.539 B9 2.08 E5 0.950 H5 1.946 J9 1.946
A2 1.098 C4 1.388 E6 2.087 H6 1.610 K6 2.398
A3 1.794 C5 0.694 E7 1.610 H7 2.080 K7 2.162
A4 2.736 C6 1.734 E8 2.024 H8 1.946 K8 0.636
A5 2.508 C7 2.024 E9 2.080 H9 2.196 K9 2.646
A6 1.098 C8 1.388 F5 0.690 5 1.388 L6 1.888
A7 1.734 9 2455 F6 2.080 16 1.794 L7 2.580

Autumn
B2 2.042 D4 0 F7 1.041 17 1.794 L8 2,558
B3 1.098 D5 1.664 F8 1.098 18 1.388 L9 2.254
B4 1.098 D6 1.794 F9 2.30 19 1.794 M7 1.748
B5 1.610 D7 1.907 G6 1.748 5 0.694 M8 2.624
B6 2.162 D8 2.484 G7 1.610 J6 1.794 M9 1.098
B7 1.748 D9 1.610 G8 2.196 J7 1.562 N8 1.946
B8 2.398 E4 0.694 G9 2.300 J8 1.794 N9 1.610

4
5
i Rank Spring Autumn
% I 1 3.018<DIV S 3380 2.254<DIV = 2.736
; 2 | 2 2510<DIV =3.018 1794 <DIV = 2.254
'E | 3 1.794<DIV S 2510  1.098<DIV = 1.794
3 4 0<DIV = 1.794 0<DIV = 1.098
a 5 DIV=0 DIV=0
w 1=

0 —

T T
Spring Autumn

Figure 2. Rank of species diversity index by the skeletal box-and-whisker plot. Median, upper and lower
quartiles, minimum and maximum data values were indicated.
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Figure 3. Rank distribution between Spring and Autumn. Numbers on the graph indicate
the number of grid cells involved in each rank and proportions in the parentheses.
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Figure 4. Distribution map with the grid cells, made from rank of species diversity index in the northern area of Yeongjong Island,

Incheon, Korea. (a) Spring, (b) Autumn.
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Figure 5. A alteration of the grid cells made from mean rank of species diversity index by
gap analysis in the northern area of Yeongjong Island, Incheon, Korea.

Table 2. Contents of mean-rank between Spring and Autumn

Mean-rank

Contents

No. of grid cells

1

The first ranked grid cell, all of the two seasons.

2

15

One is ranked the first, the other is ranked the second.

1

2

The second ranked grid cell, all of the two seasons.
One season is the first ranked grid cell, the other is the third ranked.

25

One season is the first ranked grid cell, the other is the forth ranked.
One season is the second ranked grid cell, the other is the third ranked.

13

The third ranked grid cell, all of the two seasons.
One season is the first ranked grid cell, the other is the fifth ranked.
One season is the second ranked grid cell, the other is the forth ranked.

10

35

One season is the second ranked grid cell, the other is the fifth ranked.
One season is the third ranked grid cell, the other is the forth ranked.

18

The forth ranked grid cell, all of the two seasons.
One season is the third ranked grid cell, the other is the fifth ranked.

11

45

One season is the forth ranked grid cell, the other is the fifth ranked.

The fifth ranked grid cell, all of the two seasons.
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Appendix 1. List of observed birds in the northern area of Yeongjong Island, Incheon, Korea

No. of individuals by two season

Scientific name Korean name Status*
Spring Autumn

Phasianus colchicus R 48 11 Res
Anser fabalis =7187] 17 WV
Anser albifrons 21719 7] 1 WV
Tadorna ferruginea 3oy 44 WV
Anas platyrbynchos AHeod 1 WV
Anas poecilorbyncha Sl 59 7] 192 242 Res
Anas clypeata S A H g 4 WV
Ciconia boyciana A 1 A%
Platalea minor & o Al 1 2 SV

Nycticorax nycticorax 3 e 2}7] 1 SV

Butorides striata FaRRe AR KR 7 SV

Bubulcus ibis =2 22 10 SV

Ardea cinerea gl 33 21 Res
Ardea alba modesta Zrju 2 24 78 NY%

Egretta intermedia g 59 9 Y%

Egrelta garzetia BN 28 39 Res
Egretta eulophotes relH gl g 3 11 NY%

Phalacrocorax carbo & 7}up2-%] 2 Res
Phalacrocorax capillatus 7}ag-#] 2 Res
Falco tinnunculus Lz Fo] 2 5 Res
Falco subbuiteo Az 2] 7) 3 2 SV

Accipiter gularis Z2F9| 1 Res
Gallinula chloropus HNEH 1 1 NY%

Haematopus ostralegus 2w 2w Af 6 Res
Pluvialis squatarola N 69 5 PM
Charadrius dubius TalE g A 2 SV

Charadrius mongolus SHE=EH A 18 PM
Gallinago gallinago ZFEQ 3 1 PM
Limosa lapponica ZRAFEYES 28 PM
Numenius phaeopus ZHgEg 15 2 PM
Numenius arquata uEQ 6 2 PM
Numenius madagascariensis detmeulrQ 30 PM
Tringa stagnatilis AAY =R 1 PM
Tringa nebularia Artglz Q. 27 38 PM
Tringa ochropus W Q. 2 11 PM
Tringa glareola de=Q 43 2 PM
Xenus cinereus SHEgEQg 18 PM
Calidris canutus ForlErg 2 PM
Calidris ruficollis FEQ 558 PM
Larus crassirostris Wo|Zuf 7] 397 317 Res
Larus cachinnans Stk Zhj] 7| 2 WV
Larus ridibundus B2H g7 82 WV
Larus saundersi A2 ezl 7] 1 Res




Appendix 1. Continued

o No. of individuals by two season .
Scientific name Korean name Status*
Spring Autumn
Streptopelia orientalis wlH]E7] 117 284 Res
Otus sunia AR 5 Res
Ninox scutulata £ H o] 1 Y%
Eurystomus orientalis i 1 Y%
Alcedo atthis EEAN 10 2 SV
Upupa epops F5E 2 N
Jynx torquilla 7j ] ztol 1 wv
Dendrocopos kizuki EN|e= gl B el 16 10 Res
Dendrocopos major O Mukr}ate] 14 26 Res
Picus canus Agohte 20 6 Res
Pericrocotus divaricatus o Aj A= 2 NY%
Lanius bucephalus ufj 7} ] 1 21 Res
Garrulus glandarius 0] %] 20 17 Res
Pica pica 7] 129 323 Res
Corvuis corone 7k 2 Res
Corvus macrorhynchos R 7kt 22 96 Res
Parus major 1N 110 103 Res
Parus venustulus Lol R EkA] 2 PM
Parus ater ZIERAY 6 Res
Parus varius HZulo) 13 8 Res
Parus palustris ENLIA 23 53 Res
Remiz consobrinus AT QB %o 15 WV
Hirundo rustica A4 81 258 NY%
Cecropis daurica AAH] 3 2 v
Aegithalos caudatus magnus QL Eo] 16 8 Res
Microscelis amaurotis Zekatgy] 164 278 Res
Cettia diphone borealis Slul2A| 5 Y%
Locustella ochotensis ofehw g ek 1 PM
Phylloscopus inornatus RS 278 48 PM
Phylloscopus borealis = 30 10 PM
Phylloscopus tenellipes H&A 16 PM
Phylloscopus coronatus AL A 63 NY
Paradoxornis webbianus HFoHE L E 0| 174 317 Res
Sturnus cineraceus w29 7] 12 NY%
Zoothera aurea S x| wl 8 4 NY%
Turdus hortulorum =) 2wk 26 NY%
Turdus obscurus S -2l A ik 1 PM
Turdus pallidus 3] uj] 2] w7 35 NY
Turdus chrysolaus E-2u)) x| w7 11 PM
Turdus nawmanni - g2 w7 7 WV
Turdus eunomus 7R-& A ik 6 wv
Luscinia cyane ENRSREIA 1 NY%
Luscinia sibilans 2Af 5 PM
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Appendix 1. Continued

No. of individuals by two season

Scientific name Korean name Status*
Spring Autumn

Tarsiger cyanurus STz 16 PM
Phoenicurus auroreus =N 15 Res
Saxicola torquatus AHLow Ay 13 3 SV

Monticola solitarius philippensis Ho} A Bk g 1 Res
Muscicapa dauurica A& 7 4 PM
Ficedula zanthopygia A=A 5 SV

Ficedula mugimaki =R=lgee A 1 PM
Ficedula albicilla 3l 7 2 Ay 1 PM
Cyanoptila cyanomelana 52 57 Y%

Passer montanus ZHAY 362 541 Res
Motacilla flava taivana &) A 1 PM
Motacilla cinerea gshu) A 11 23 NY%

Motacilla alba leucopsis kst Af 2 SV

Anthus hodgsoni 35 AY 52 PM
Anthus rubescens Lleegs e 3 PM
Fringilla montifringilla HA 2 WV
Carduelis sinica H2-AY 24 10 Res
Emberiza cioides ulAf 2 Res
Emberiza tristrami 3]l 5l A 47 PM
Emberiza pusilla 2 F- WA 3 PM
Emberiza chrysophrys LAy 3 PM
Emberiza elegans E A 21 2 Res
Emberiza sulpburata Eoh A 5 PM
Emberiza spodocephala spodocephala = 272 11 PM

Total (110 species) No. of species 102 58
No. of individuals 4,183 3,326

* Res: Resident, WV: Winter Visitor, SV: Summer Visitor, PM: Passage Migrant



