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Study on Analysis of Influence Factor for Wildbirds' Appearance in Urban
Area around Urban Green Axis"

- A Case Sturdy of Gangdong-gu in Seoul -

Jeong-In Kwak™, Kyoung-Jae Lee’, Bong-Ho Han®
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ABSTRACT

This study is to identify potential factors to impact on appearance of wildbirds which live in the core forest
around urban area in Gangdong-gu, Seoul. As a result of analysis of, studies on biotope showed most of
urbanization biotope was biotope of residential areas with high green coverage and biotope of residential and
business areas with low green coverage while most of biotope of green and openspace was core green biotope.
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The research area was divided into several blocks based on biotope types in the urbanization areas excluding
green and openspace. As a result of research on wildbirds, total 51 species 3,419 individuals appeared in spring
and total 35 species 4,213 individuals appeared in winter. 24 wild bird species were selected as subjects of this

study among 31 species seen in urbanization areas, since urban birds, rapacious birds, waterside birds were

excluded from the study for the proper consideration. Then this study looked at how many species and

individuals of the subjects were observed at each research block in urbanization areas during spring and winter

separately. Landuse structure and green structure in each block were examined to see whether these structures

affect the number of wild birds observed in urbanization areas of Gangdong-gu. Furthermore, the distance

between these blocks and green was assessed. While studying the potential links between the landuse structure

and the number of wild birds observed in urbanization areas of Gangdong-gu, block area, green coverage, and

building-to-land ratio were believed to affect the number of types and species of wild birds in the research area.

In terms of correlation analysis of whether green structure affected the number of wild birds observed in

urbanization areas of Gangdong-gu, crown volume of layers, the average green patch area, the average height

of canopy layer were found to have an impact not only on the number of types but also species of wild birds

in the research area.
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Figure 1. The location map of research site in

Gangdong-gu, Seoul
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Table 1. Influence factor of wildbirds' appearance in urban area

Division

Influence factor of preceding study

Area of analysis block
Landuse Green ratio of analysis block

structure  Building to land ratio and building volume ratio of

analysis block

*Habitat area

sInfluence degree of human and numbers of buildings

Green volume of layer

Green Mean area of green patch

structure Mean height and mean DBH of canopy layer
Distance from main green

*Diversity of layer and shrub green space
*Diamond theory and isolation of habitat
*Vintage of green(size of trees)

*Isolation of habitat
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Figure 2. Biotope map of Research site
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Table 2. Status of biotope in research site

Biotope type Area(m’)  Ratio(%)
Independent residential area Independent residential area biotope of low green
. . 479,714 4.8
biotope section
Public residential area biotope Public residential area biotope of low green section 588,642 5.9
Public residential area biotope of high green section 2,026,589 20.5
Residential and commercial Residential and commercial mixed-use area biotope
. . . 644,993 6.5
mixed-use area biotope of low green section
Commercial area biotope Commercial area biotope of low green section 406,243 4.1
Urban Commercial area biotope of high green section 51,709 0.5
biotope . . . Educational institute biotope of low green section 312,335 3.2
P Educational institute biotope Educational institute biotope of high green section 217,967 2.2
Public institute biotope Public institute biotope of low green section 49,346 0.5
Public institute biotope of high green section 10,436 1.0
Urban boosting facility biotope Urban boosting facility biotope 23,211 0.2
Transportation facility biotope Transportation facility biotope 1,001,495 10.1
Others biotope Others biotope 61,212 0.6
Subtotal 5,965,892 60.2
Main green biotope Main green biotope 3,474,783 35.1
Green and Stepping stone green biotope  Stepping stone green biotope 209,205 2.1
openspace Farming area biotope Farming area biotope 129,252 1.3
biotope  Others biotope Others biotope 123,099 1.2
Subtotal 3,936,340 39.8
Total 9,902,232 100.0
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Table 3. Synthesis of final analysis blocks by standard
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Divsion Land use No. of blocks Block area(m’) Mean area(m’)
Independent residential area 30 627~67,405 15,919
Public residential area 72 3,101 ~165,974 35,264
Residential and commercial mixed-use area 30 3,623 ~149,572 21,500
Landuse Commercial area 43 627~35,495 10,587
structure Educational institute 24 8,564 ~58,541 22,096
Public institute 11 1,121~66,231 13,661
Others 10 1,652~30,532 9,625
Total 220 - -
Public residential areca 59 5,000~165,974 42,294
Commercial area 6 1,450~26,689 8,618
Green structure Educational institute 19 8,564 ~58,541 21,734
Public institute 9 1,121~66,231 14,161
Total 93 - -
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Figure 3. Status map of blocks for analysis
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Table 4. Status of wildbirds' appearance in spring and winter

. Spring Winter Appearance
Korean name Scientific name Individual Dominance Individual Dominance iI;lp urban

A2 Egretta garzetta 1 0.03 - -

e 7] Nycticorax nycticorax 1 0.03 - -

A= 0 7 Anas poecilorhyncha 7 0.20 - - o
Afju Accipiter nisus 1 0.03 - - o
TE7LE Buteo buteo - 1 0.02

gz Fo] Falco tinnunculus 3 0.09 3 0.07 o

& Phasianus colchicus 30 0.88 12 0.28

]S 7] Streptopelia orientalis 75 2.19 107 2.54 0
AAN Otus scops 2 0.06 - -

2= 1) Caprimulgus indicus 1 0.03 - -

EN s A Dendrocopos kizuki 20 0.58 20 0.47 0
oMt ALE]  Dendrocopos leucotos leucotos 2 0.06 - -

QAL Dendrocopos major 33 0.97 30 0.71 o
gl Picus canus 16 0.47 9 0.21 o
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Table 4. (Continued)

. Spring Winter Appearance
Korean name Scientific name Individual Dominance Individual Dominance iI;lp urban
A H] Hirundo rustica 6 0.18 - - o
3] =AY Anthus hodgsoni 23 0.67 - -
ZdkLg] Hypsipetes amaurotis 230 6.73 272 6.46 o
] 71X Lanius bucephalus 1 0.03 7 0.17
=54 Troglodytes troglodytes 1 0.03 1 0.02
S Tarsiger cyanurus - - 2 0.05
=0 Phoenicurus auroreus 2 0.06 14 0.33
SR m Turdus dauma 8 0.23 - -
| x| w Turdus hortulorum 1 0.03 - -
vl A w3 Turdus pallidus 4 0.12 1 0.02 o
70 A w3 Turdus naumanni eunomus 7 0.20 14 0.33 0
=2 x)w- Turdus naumanni naumanni 12 0.35 59 1.40 o
F2H | QB 50| Paradoxornis webbiana 290 8.48 317 7.53 o
<A Cettia squameiceps 1 0.03 - - o
e | Phylloscopus inornatus 236 6.90 - - o
A& Phylloscopus borealis 5 0.15 - -
H&A] Phylloscopus tenellipes 4 0.12 - -
Ab& A Phylloscopus occipitalis 41 1.20 - -
A& A Regulus regulus - - 11 0.26 0
A&k Muscicapa latirostris 7 0.20 - -
=4 3FFA Ficedula zanthopygia 2 0.06 - -
2y Ficedula mugimaki 2 0.06 - -
A Cyanoptila cyanomelana 12 0.35 - -
ReR=R T Aegithalos caudatus 53 1.55 84 1.99
ENL=IA Parus palustris 216 6.32 224 5.32
ZIERAY Parus ater 2 0.06 3 0.07
1A Parus major 228 6.67 520 12.35 o
2ulo) Parus varius 9 0.26 9 0.21 o
Z=114| Sitta europaea 7 0.20 8 0.19 o
Srdbdro] Certhia familliaris - - 2 0.05
SlefuiAf Emberiza tristrami 31 0.91 - - o
F- 2wk A Emberiza fucata 2 0.06 - -
gl A Emberiza chrysophrys - - 1 0.02
2] Emberiza rustica - - 22 0.52
= E A Emberiza elegans 4 0.12 231 5.49 o
=AY Fringilla montifringilla 18 0.53 55 1.31
A=A Carduelis spinus - - 30 0.71
FA Coccothraustes coccothraustes 14 0.41 4 0.09
ZEAY Passer montanus 1,200 35.10 1,338 31.77
)| Oriolus chinensis 3 0.09 - -
0] % Garrulus glandarius 43 1.26 52 1.23
A Pica pica 410 11.99 604 14.34
7HakY Corvus corone 1 0.03 3 0.07
e E7] Columba livia 91 2.66 143 3.40 o
Total 51 gpe'ci§s 3,419 35_spf:c.ies 4,213
individuals individuals
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Table 5. Habitation type and observation contents about analysis species

Korean name Scientific name Migration Foold Foraglng Appearance Main action
type habit guild area

v = 7| Streptopelia orientalis Res Herbivorous Shrub Grassland, Crown Foraging, Rest
Aot Picus canus Res  Insectivorous Trunk Trunk Foraging, Movement
Qwr}Ly Dendrocopos major Res  Insectivorous Trunk Trunk Foraging, Movement
Aot E] Dendrocopos kizuki Res Insectivorous Trunk Trunk Foraging, Movement
Z1droLE] Hypsipetes amaurotis Res  Insectivorous Crown Crown Foraging, Movement
S Tarsiger cyanurus PM  Insectivorous Shrub Shrub Rest
=N Phoenicurus auroreus Res  Insectivorous Shrub Shrub, Crown Movement, Rest
3] uf) 2] wi- Turdus pallidus SV Insectivorous Shrub Shrub Foraging
7] ] w3 Turdus naumanni eunomus WYV  Insectivorous Shrub Crown Rest
=2 x)w- Turdus naumanni naumanni WV  Insectivorous Shrub Crown Rest
F2HE| Q. E=0| Paradoxornis webbiana Res Insectivorous Shrub Shrub Movement, Foraging
=AY Cettia squameiceps SV Insectivorous Shrub Grassland Movement, Foraging
=R LA Phylloscopus inornatus PM  Insectivorous Crown Crown Foraging, Rest
Arm 2] Regulus regulus WV Insectivorous Crown Crown Foraging
2894 Cyanoptila cyanomelana SV Insectivorous Crown Crown Foraging
QELo] Aegithalos caudatus Res Insectivorous Crown Crown Foraging, Movement
ENR=IA Parus palustris Res  Insectivorous Crown Crown Rest
LZdo| Parus varius Res  Insectivorous Crown Crown Foraging
1A Parus major Res  Insectivorous Crown Crown, Shrub, Grassland Foraging, Rest
1] Sitta europaea Res  Insectivorous Trunk Trunk Movement, Rest
Sl Af Emberiza tristrami PM  Herbivorous Shrub Shrub Foraging
e Ay Emberiza elegans Res  Herbivorous Shrub Shrub, Grassland  Foraging, Movement
A Coccothraustes coccothraustes WV Herbivorous Crown Crown Rest, Foraging
o] %] Garrulus glandarius Res  Omnivorous Crown Crown Rest, Foraging

* Res: Resident, SV: Summer visitor, WV: Winter visitor, PM: Passage migrant
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Table 6. Wildbirds' appearance of analysis block by landuse in research site

. Spring Winter
Biotope type No. of blocks Species Individuals Species Individuals

Independent residential area 30 0~1 0~3 0~1 0~6
Public residential area 72 0~10 0~31 0~11 0~140
Residential and commercial mixed-use area 30 0~2 0~3 0~5 0~38
Commercial area 43 0~1 0~2 0~4 0~6
Educational institute 24 0~5 0~14 0~4 0~13
Public institute 11 0~2 0~5 0~2 0~3
Others 10 1 3~5 - -

Total 220 - - - -
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Table 7. Status of landuse structure of analysis block by biotope type in research site

. No. of , Green Building to land Buildin;
Biotope type blocks Block area(m) ratio(%) ratii(%) volume ratii(%)
Independent residential area 30 627~67,405 0.0~4.8 24.6~75.4 24.6~226.1
Public residential area 72 3,101~165,974 0.0~58.2 10.0~57.4 10.0~595.8
Residential and commercial mixed-use area 30 3,623~149,572  0.0~8.8 15.6~54.5 15.6~158.4
Commercial area 43 627~35,495 0.0~39.6 3.9~54.5 3.9~291.7
Educational institute 24 8,564~ 58,541 5.5~25.1 10.1~39.5 34.2~138.6
Public institute 11 1,121~66,231 6.3~352 10.7~44.1 34.6~199.6
Others 10 1,652~30,532 0.0~9.3 0.2~74.9 0.2~335.1
Total 220 - - - -
Table 8. Status of green structure of analysis block by biotope type in research site
. No. of , Green Canopy layer Shrub Mean area of
Biotope type blocks Block area(m’) area(m’) green VIL};umZ(m‘) Green volume(m') patch in block(m")
Public residential area 59 5,000~165,974 1,033~77,642 972~277,020 83~15,528 181~9,588
Commercial area 6 1,450~26,689 310~10,558 530~18,053 83~2,851 103~1,430
Educational institute 19 8,564~58,541 996~11,262 175~17,921 80~5,180 115~1,107
Public institute 9 1,121 ~66,231 251~18,440 391~28,767 38~2,766 93~1,522

Total 93 - -
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Table 9. Distance from analysis block by biotope type to green in research site

Biotope type No. of blocks Distance from main green(m) Distance from near green(m)
Independent residential area 30 50~1,325 2~751
Public residential area 72 41~1,294 9~757
Residential and commercial mixed-use area 30 17~736 17~708
Commercial area 43 18~1,420 7~891
Educational institute 24 39~1,314 36~488
Public institute 11 25~1,241 6~518
Others 10 36~741 7~494
Total 220 - -
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Table 10. Results synthesis of correlation analysis between wildbirds' appearance and landuse structure

Spring Winter
Division Pearson's Significance Pearson's Significance
correlation coefficient probability correlation coefficient probability
Block area 0.579 0.000 0.657 0.000
. Green ratio 0.648 0.000 0.533 0.000
Species . .
Building to land ratio -0.411 0.000 -0.342 0.000
Building volume ratio -0.07 0.303 -0.060 0.375
Block area 0.501 0.000 0.568 0.000
Green ratio 0.577 0.000 0.300 0.000
Individuals .
Building to land ratio -0.343 0.000 -0.177 0.000
Building volume ratio -0.049 0.474 -0.001 0.990
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Table 11. Results synthesis of correlation analysis between wildbirds' appearance and green structure

Spring Winter
Division Pearson's Significance Pearson's Significance
correlation coefficient probability correlation coefficient probability
Canopy layer green volume 0.359 0.000 0.447 0.000
Shrub green volume 0.334 0.001 0.636 0.000
Mean area of green patch in block 0.539 0.000 0.287 0.005
Species Mean height of canopy layer 0.308 0.003 0.319 0.002
Mean DBH of canopy layer 0.201 0.053 0.117 0.262
Distance from main green -0.148 0.026 -0.091 0.173
Distance from near green -0.197 0.003 -0.143 0.031
Canopy layer green volume 0.317 0.002 0.456 0.000
Shrub green volume 0.311 0.002 0.758 0.000
Mean area of green patch in block 0.485 0.000 0.051 0.625
Individual Mean height of canopy layer 0.238 0.021 0.096 0.060
Mean DBH of canopy layer 0.077 0.461 0.096 0.060
Distance from main green -0.151 0.025 -0.057 0.398
Distance from near green -0.191 0.005 -0.083 0.028
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