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Abstract: Humans and wild birds coexist in cities, where habitat fragmentation due to urbanization
threatens the habitat and movement of birds. In this study, in order to identify landscape features

associated with wild bird collide, we characterized landscape composition within a 500 m radius
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and points of wild bird carcasses in Suwon-city, South Korea. Dead birds were identified as having

a Normalized Difference Vegetation Index (NDVI) of 0.3, Normalized Difference Built-up Index
(NDBI) of -0.05, and Normalized Difference Water Index (NDWI) of -0.16 at the points of collide.
And there were NDVI of 0.34, NDBI of -0.01, NDWI of -0.18, building height of 13.8 m, and
soundproof wall length of 227.3 m within a radius of 500 m. Land cover type was dominated by

grassland, used area, and bare land. In particular, the edges of urbanized areas, where apartments

bordered forests, reservoirs, and golf courses, were identified as high-risk spaces. In order to

minimize bird mortality risk in urban environments, the impact of changes to a vertical landscape

should be reviewed from an environmental impact assessment approach. In addition, a preventive

management plan that considers the temporal and spatial features that wild animals can safely avoid

and adapt to in urbanized spaces should be prepared.

Keywords : Sound barrier, Urban biodiversity, Landscape ecology, Vertical structure, Habitat

I A&

oy
ST AN TS} HSIcHLee 2019), 12

05T o] FHEHERS) olF AREA A

S84 o Qs o dhgol el x

519] opgol AR 2R el of
T A AT Lo 2019,
EARETRY FHoIA 2

=
SAMEN B8 Aelold) & 2 ot
(Mortberg & Wallentinus 2000; Kim et al, 2020).
olelgt EA9] AABTHE ZRE V|t opYEE)
*1 2] Z] 7} 7] b, FAlol =AY B W
o)

(Marselle 2019).
JY ZAS} 7FA -2 AE A 9] ohE Sl oFAY

S8 A4 2 91Fe] HT 900 YR

A7) oA Bk FHAgE SR v
FH QS ERE ERE
wik opye}, ko] wgk A fEste] A& A
7]9] TP S Folw FRte] EIHE a7
(Park & Lee 2002),

CHA S 2RE HEE o ERY o5 Z1
A EA9] AAA ARG 5 u)x
29 qolojn, BAY] opA 2F T E 95 &
Ao g 2579 o)) Zof7} 5
ofste] 159 o5 HE BAS| F= ﬁo]q'

U oA ORI EE o] o] FETo] =

718 AR 20009 Hf Sk = IJW}XIE 01 Exﬂ

o|A Aol z7Fe A

—_

o,
-
oL
Sl
=
lf
>
il re
L ‘EJZ
T 2L
=
oS
N
= fc
N
do
(o [—&
WNE &
o o

()



A4 FMS - MRS - P4 R -

oo & 2L FEREE WHE ¢ e Wl

AA = T Lee 2018 ; NIE 2017 ; Seo 2020). &

A AN HEL AR e o] obd, A5
2| 2ol 4 o] 2] Hto] AN HIL Qleke BAS
A}

A4S 3
et 1 A xﬂﬂo = golel U2 97
o ZAE FE0| Y2lo] Hi B4 7B EAS
olt}, “teh} ofas] EAA bR FEHE
4] B2 543 F2 fd 2l thet ot
AZ 7HA, FEx] 2ok 2502}
L 280 o] 2 797 T4 wAyela 9lo]
T2 Slol A o] Wasitt,

rlo

olo] o] ATe] AL op 2T Q7] BES
Walaka 2707 9@ agle] g =4 g1k 5
K shefahs Holtt, ol 18 EAloIA] 257 %
SARE ARE shobsta, FHY| B2 HES AR
of B4 selstolnt,

II. A5-2 %
1. £8IA S2F0| £ MAIZZ!

A SERY AR g s} o] Sol
A A7) % ol Mol AREE MER
23 S5 2AH2018,8.12, 714)<] 2018~2021¢ 7]

A
o] 7P B 0AE AR 5}irh2022, 79
o)A AlF BE 7|%). Al 8
o EBZ YA HL A37}, 43} A=AATHRA
Ao} YA HQER LY 2XA ARE B2
ArcGIS 10.7 =218 &85 ExE Fols)oic)

2. 8 AWl ARIE] 2ol

25 3= Holge AlNE LR HolA7d
A 2E 1059703} d=srietaol A 3Rt 1747
o glojg & YAl BA Hro= Beld 2328
Alefgt & 1,210 & o2 spefstitt, vlolA]

o) 27 FE dloJElE 20189 7U~20219 497t
A $AHYen, 5 UU0E 1,0597 F o]
gt FE0] 1,014, 1= 304, 7|ek 15710 3Lt
g, gty staol Al et Al Bl AFa 2021
d 39~49 F 174300] 45300,

WSS A8 AERY A1029 A2EHEe
U2 WA A L AR7)E ) 2Aste] BE
&%, TS T 28 ARL BHOR AL T
2L WAL, PSS VETE, ofEwA, 7

Qo] ate} pelxy, o) LAA AE A%
24094 22 g

(g JE ob O o 1 K
oy 38 ook RE gy
_‘>:_O‘ o L
T 4

m o=
;{(;OEOE @
ld,‘ﬂ i
29 o i
jud
b o ik

R
Bz |
oo
K1 X
N °
= 4
oy
lo T
Q

e

9%
o
A
13

uy
mlo
1E T

=
)
o o
i,
o
.
-
(@)
=
(o)
-3
8
o

1 ' ~
A% \
LS LI "”"
(- UM 27 ¢/ — Sound barriers
B - o\ @ Bird carcass points
\ ",._‘\ 3 L2
i 1
RN o —km A
Ut = 005 1 2 ®

Figure 1. Sound barriers installation section and view in
Suwon-si.



244 EAUET

“oooo

A3 Mas

Table 1. Description of Variables

Spatial Characteristics
Factor Variable Description Review Area
Point | Radius 500m
Landuse Land cover type ll)g(;uction of distribution ratio by land cover type with ArcMap o 5
Calculated by dividing the difference in reflected light intensity
in the infrared range by the sum of the intensity based on Landsat
NDVI 8 data from USGS (derived as a value between -1 and 1)
Vegetation (Normalized & jl is water, a value close to 0 is sand, rocks, snow, etc., 0.2-0..5 S .
D anee is shrubs, grz}sslands, and arable laer, and a value close to 1 is
Vegetation Index) temperate rainforest and tropical rain forest.
NIR — Red
NDV[=———
NIR + Red
Distinguish between water and land based on Landsat 8 satellite
NDWI imagery
(Normalized | * _1 (Land) ~ 1 (Water) (Hu 2006; Choung et al. 2021) o o
Difference band3 — band5
Water Water Index) NDW[=——m—
band3 + band5
Distance from Number of bird carcass identification points within a radius of o o
water 200 m, 300 m, or 500 m from the river/reservoir biotope
Extracting urban areas based on Landsat 8 satellite images
NDBI * -1 (Water) ~ 1 (Impermeable/Civilization Dry Area) (Zha et al.
Degree of (Normalized 2003; Lee et al. 2017) o 5
Urbanization Difference
o band6 — band5
Building Index) N = —e———r
band6 + band5
Sound barrier Researcher Collected Data X o
Utilize GIS building integrated information (data as of 2021.9)
Vertical provided by the National Spatial Data Information Portal
Structure Building Height | (Ministry of Land, Infrastructure and Transport) x )
— Derive the average value of buildings (20,728) within a radius
of 500 m with building height values
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Table 2. Area and proportion of land use type distribution
within @ 500 m radius of the bird carcass identification

point
No Land Cover Type Area (m?) | Rate (%)
Used Area 497,504,006.3 52.4
Residential area 64,780,369.1 6.8
E:;";ﬁ‘;d residential | 169130604 | 17
Communal housing 48,066,399.7 5.1
1 Industrial area 7,328,609.6 0.8
Commercial area 48,268,172.1 5.1
recreaiond s | 107926124 | 11
Traffic area 347,514,106.5 36.6
Public facilities 18,820,136.6 2.0
2 | Agricultural Land 66,166,338.3 7.0
Forest 54,950,243.1 5.8
Grass 206,235,093.2 21.7
4 Natural grassland 10,198,601.5 1.1
Artificial grassland 196,036,491.7 20.6
5 | Wet Land 5,311,401.3 0.6
6 |Barren 94,719,132.1 10.0
7 | Water 25,195,511.0 2.7
Total 950,081,725.3 | 100.0
Public facilities, <> o2 Commercial

0.6

212428 1.

Traffic area
914

lUsed Area | Agricultural Land | Forest lGrass Barren

Cultural, sports
and recreational
facilities

Water

Figure 3. Type of land cover at the bird carcass data collection

point.
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Figure 4. NDBI and NDWI with a radius of 500 m from the bird carcass identification points.
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Figure 5. Building height with a radius of 500 m from the
bird carcass points.

Table 3. Characteristics within 500m radius and bird carcass identification point for each environment variable

] Results .
No Variable Range - Suwon-si
Range Mean Median
Point 0.06~0.70 0.30 0.30
1 NDVI - -0.27~0.83
radius 500 m | -0.10~0.77 0.34 -
Point -0.45~0.17 -0.05 -0.03
2 NDBI - -0.76~0.52
radius 500 m | -0.73~0.52 -0.01 -
Point -0.33~0.00 -0.16 -0.16
3 NDWI - -0.46~0.02
radius 500 m | -0.43~0.00 -0.18 -
Building . 1~181.65
\ Vertical height radius 500 m 1~117.7 13.8m 102 m (mean 13.59, median 10.2)
Structure | Sound barrier . Total
(length) radius 500 m 33,1112 m 2273 m 176.7m 44,0487 m

* Rounded to the third decimal place.



248 EHIYIL MB1E Maz

4) =N 9 7 F2E(DE, )

AE Eol&= A gl AF o2 EE ¥ 500m

Oy 1~117.7m, B+t 13.8m, $U%k 10.2m= &2l
S3ick. ol 105 olate] 7] 47} 7Nk %
EALLY|| =2 E 754 o] =olAthal §F Lee (2018)
o] eiel vl A& o)A B4 7% Fol(12m) S
A5k A 02 Vbt

HRow o a4 3ol A]H Oi—‘?—ﬁ 574 500m W
of| 128717} E3& 6}0”‘ omf, F Zo] 29,086.9m= F
o+ 227.3m, 544 176, Tm 2 SRIE AT}, 62,.8%=
200~300me] FEstA o, WY F EFY/AHFE

o, FEUA LA HEH/ 2L} gl A9t
AA 2] 64.1% 302 VR

V.48

2 A= oMYEE, 279 A HlofEE Edi®
LAl Aolrb= —1—‘rr°ﬂ7ﬂ FoFgt 31k P el
BRlstarzt, AR gl A3 E4= ¥H4 500m oW
A o] Exu 33 NDVI, NDBI, NDWI, A&
=ol, 5o £x EAS AHEgT 1 43 &
F A B2, B2W S55A], 7e 224 FF
%31, NDVI 0,3, NDBI —0.01, AE-E AH &¢1%]
¥k 500m o] Bt 13.8m, H-2H 9 62,8%=
200~300m 7kof HEdH= 202 eIt 422
A AR AHE A4 23t EYE & 0], £A]
oA 277t FEEE, 2R §Fe] He 30
A} Qlgro] ghgh Zpa At Ql A 08 LERRT
ol ORI RF7F AHA FHE 7IREO.R A4 0]5S
7] EOR & 4= 9lt,

Y

al

HE

SUAE mEE) A2 24 OERAELS A
a9) A to)7] Slal AT & 7] WAL el
o}, Ao B7hg AR Ao A wAR Bt
o] wishEl7| = g}, it ol go] ByhE Bbo] %
2olA) $1o] Hhe %{EOI He ge g, =
8 U 1 22 o ol Bt

=0l 2% o2 FT SEHAIE ST 7hol =gl uf
2(20194), 28 =R S 93t AE|7 Bt = 4
2] jzpelof ot 2] vt AA =7 = skt 1
2y, of7ds] A8 dAA =ASkE QIR A 5

24 A1) 542 sk ol 2 del

7h 347 gl v ek 8 Sof A5

7|,

AR A4 B2 71EEAelel 19
whol o 31%] 9151 tH2019002760001),
opzE A el Me] AlRE yoleon

R ABwe Pol S BESGSY

References

Choung Y], Kim KS, Park IS, Chung YI. 2021.
Detection of Surface Water Bodies in Daegu
Using Various Water Indices and Machine
Learning Technique Based on the Landsat-8
Satellite Image. Journal of the Korean Association



of Geographic Information Studies 24(1):
1-11. doi:10.11108/KAGIS.2021.24.1.001.
[Korean Literature]

Hu H. 2006. Modification of Normalized Difference
Water Index (NDWI) to Enhance Open
Water Features in Remotely Sensed Imagery.
International Journal of Remote Sensing.
27(14): 3025-3033. https://doi.otg/10.1080/
01431160600589179.

Kim HG, Song YK, Kang WM. 2020. Analyzing
Vulnerable Areas of Bird Habitat Using
Environmental Spatial Information — Case
study for Suwon-si. Journal of the Korean
Cadastre Information Association 22(2):
53-67. https://doi.org/10.46416/JKCIA.
2020.08.22.2 [Korean Literature]

Lee KI, Ryu JE, Jeon SW, Jeong HC, Kang JY.
2017. Analysis of the Effect of Heat Island
on the Administrative District Unit in Seoul
Using LANDSAT Image. Korean Journal
of Remote Sensing. 33(5): 821-834. [Korean
Literature]

Lee EJ. 2019. The Current Status and Reduction
Methods of Bird Collision by Artificial
Structures in Daejeon Metropolitan city.
Dagjeon Sejong Research Institute publishing.
[Korean Literature]

Lee EK. 2013. Network Characteristics of Forest
Birds’ Dispersal Movement in an Urban
Area. Ph. D. dissertation. Seoul National
University Graduate School of Environmental
Studies [Korean Literature]

Lee JW. 2019. Changes in the Idea of Korean
Ancient Birds — From the Holy Bird to
the Reality Bird, Society for the Study of
Early Korean History 31: 327-379. doi:
10.35160/sjekh.2019.04.31.327 [Korean
Literature]

Lee WS. 2018. The Study for Improvement of

Environmental Impact Assessment Related to
Bird Collision. Korea Environment Institute
Publishing. [Korean Literature]

Marselle MR, Warber SL, Irvine KN. 2019.
Growing Resilience through Interaction
with Nature: Can Group Walks in Nature
Buffer the Effects of Stressful Life Events
on Mental Health? Int. J. Environ. Res.
Public Health 16: 986. https://doi.org/
10.3390/ijerph16060986

Ministry of Environment. 2019. Guidelines for
review items such as environmental impact
assessment related to prevention of collision
of wild birds by artificial structures (draft).
[Korean Literature]

Mortberg U, Wallentinus H. 2000. Red-Listed
Forest Bird Species in an Urban
Environment Assessment of Green Space
Corridors. Landscape and Urban Planning
50(4): 215-226.

National Institute of Ecology. 2017. Wild birds and
Window Collinsions, National Institute of
Ecology, Department of Animal Management
Publishing. [Korean Literature]

Park CY, Lee WS. 2002. Effects of fragmentation
on the bird community in agricultural
landscapes. Korean Journal of Environment
and Ecology 16(1): 22-33. [Kotean Literature]

Seo HM. 2020. Bird collision with transparent
structures in the Republic of Korea: current
status and annual mortality estimates. Master’s
thesis, Seoul National University. [Korean
Literature]

Zha Y, Gao J, Ni S. 2003. Use of normalized
difference built-up index in automatically
mapping urban areas from TM imagery.
International Journal of Remote Sensing.
24(3): 538-594. https://doi.org/10.1080/
01431160304987.



