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A Study on the Evaluation of Bird Habitat Environment in
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ABSTRACT

The purpose of this study is to prepare a plan for improving the bird habitat environment of Linear
Park. To this end, after grasping the status of bird habitats on the Gyeongchun Line Forest Road, a
representative linear park in Seoul, the habitat environment was evaluated and the correlation with the
bird habitat was analyzed to derive a plan to improve the habitat environment. The results for
correlation between diversity of birds and habitat environment were as follows. For the habitat
environment inside the park, the order of positive correlation was in the order of park area (0.92),
number of insect species (0.87), green area ratio (0.77), average width of linear park (0.74), Biotope
area ratio (0.73), Immigration planted species (0.57). Also, for habitat environment outside the park,
the bird diversity was influenced in the order of area outside the park (0.88), green area ratio of the
park (0.76). Thus, in order to enhance the diversity of birds found in the park, the bird habitat
environment inside the park needs to expand the park area, secure insect diversity, enhance green area
ratio and ecological area ratio, expand the width of linear park, and lower the impermeable layer. For
the bird habitat environment outside the park, wider area, green area ratio, and forest area of the park

influenced on better bird habitation while lower ratio of road space and building-to-land ratio
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influenced on higher bird diversity. It is necessary to create an environment inhabitable for various

species of birds and to make a healthy and pleasant city urban system for co-existence of human and

living creatures.

Keywords: Bird survey, Bird appearance diversity, legal protected species, Bird habitat environmental

evaluation index, Gyeongchun Line Forest Road
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Figure 1. The location map of Gyeongchun Line Forest Road.
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Table 1. Bird habitat environmental evaluation index
Division Habitat environment Content of investigation Unit
Green space ratio Green area compared to park area %
Biotope area ratio Water Hydrologic Cycle area ratio to park area %
Impermeable ratio Ratio of 1mpermeablgr£:vement area to park %
Habitat | Habitat
environ | type Area of wetlands and | o) ¢ weland and waterway area in the park nt
ment waterways
inside Average width of linear .
t h e & park Width of park m
park The area of park Area of park m
Food | Number of plant species Plarflted. species, Foreign species, Invasive Number
resourc oreign species, Total plant species
€s Number of insect species Insect species in July and October Number
. Ratio of the area occupied by green areas
Green space ratio within a radius of lkm %
Habitat . Ratio of the area occupied by roadway within
environ Around Area ratio of roadway a radius of 1km %
ment . - . N o
outside Errlrzgrrlctm Building-to-land ratio Ratio of the arza rc;((:icigglz% li}I;II]i}ulldlngs within %
the
park Biotope area of rivers Ratio of the area occupied by rivers and o
and wetlands wetlands within a radius of lkm
Area outside the park Ratio of the area within 1km radius nd
2) 2F ANWA W} AR B F7relv} o2 Ziekste] 7t AES B4 9
27 28 T M8 B8 sketE 9 sto] dEdA B4 S AASIa ol
gk 7} A F(Table 1) 242 =AY ARA = ATE AHgsith 4 ZRIa3e SPSS
A AR T 27 H7ke g A48 Suatisties 268 AMESEe] 23 A (Correlation
1% 7|55 wWsith(Ministry of Environment, coefficient)} 2] &-E(p-value)s 2HE3}9)
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Table 2. The number of vascular plants in Gyeongchun Line Forest Road

Taxon Family Genus Species Subspecies | Variety Form Subtotal
Pteridophyta 2 2 2 - - - 2
Gumnospermae 5 7 10 - - 10
Monocotyledoneae 7 34 40 6 1 - 47
Dicotyledoneae 69 176 224 25 3 1 253
Total 83 219 276 31 4 1 312
Table 3. The Present Status of Plants by Section in Gyeongchun Line Forest Road
Section 1 Section 2 Section 3
Division Planted | Foreign I;lvagive Planted | Foreign Tnvasive | pyapieq Foreign Ll
: : oreign : : foreign - : foreign
species species : species |  species : species species ’
species species species
Number of
species 30 82 26 77 112 36 53 166 36
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Table 4. The status of land insects in the Gyeongchun Line Forest Road
Division Summer (July) Autumn (October) Spring (April)
Number of species | Ratio(%) | Number of species | Ratio(%) | Number of species | Ratio(%)

Odonata 3 5.7 3 10.7 - -
Mantis 1 1.9 - - - -
Orthoptera 2 38 4 143 - -
Hemiptera 9 17 3 10.7 - -
Coleoptera 13 24.5 1 3.6 - -
Hymenoptera 5 9.4 3 10.7 1 20
Diptera 7 13.2 8 28.6 3 60
Lepidoptera 13 24.5 6 21.4 1 20
Total 53 100 28 100 5 100

Table 5. The status of seasonal insect species in the

Gyeongchun Line Forest Road (top 5 or below)

Summer (July) |Autumn (October)| Spring (April)
Division Number | Ratio | Number | Ratio | Number | Ratio Behavior
of species| (%) |of species| (%) |of species| (%)
Conocephalus exemptus 70 112] 2 A7 - - 30| 111 - -|Bat Pennisetum alopecuroides
Indomegoura indica QEEZRNE 2000 338 - - - -|Eat emerocallis fulva
Uroleucon sonchi 7S8R E - - 70| 259 - -|Bat Sonchus oleraceus
Formica japonica 37]7| 131 221 - - 2| 18.2|Individuals move by section
. . Move, inhale the
ASIERASY B} } } B ]
Apis mellifera 558 85| 144 Frigoron annuus
Dolichopus nitidus %Th2] 72 20 34 - - - -|Rest and move
. ) 1.0 Inhale the Chrysanthernum
Eristalis cerealis W55l - - 200 74 - “| sibiricum, Aster yomena
Helophilus virgatus 5592 $5 - - - - 1|  9.1|Move
Calliphora lata 27173 3} - - - - 1| 9.1|Rest
Lucilia caesar 33 - - - - 2| 18.2|Move
Stomorhina obsoleta 7330|2717 9] - - 35 13 - - Is%i'ut;zle g;gsjg ,t,llﬁ,'g”"
Pieris rapae W38y 13 22 1 - 5| as.s|yae the Enigeron annuus,
Inhale the Chrysanthemum
B . . - - sa
Pseudozizeeria maha ‘&3] 29 107 sibiricum, Aster yomena
MAGIBE 71 Bol FHaAa, o2 (107%), A2 5ol 20703(74%) T2 2A}
=R BUAA@E21%), wiERdE] 8sAA H9leh FA e wiER] sAA A% Tt
(14.4%), F&EH 2070 A(3.4%), el ok 137} Bl 249 HeH veor F74v-F 9
AQR2%) oz A A EE ) ZF VWA (182%), el e, 2474 vkl 7
nlzhe]] & 7t IR A T o] Fo] & IHAI9.1%) w22 ZAHE YA THTable 5).
AT, FPEPe PUNL wR0F 9G¥ 7 2F 29 24 A, 17409 2% A
Az ARE 5 ASNES FHe2 F4 9 L B0l 48 73 77 ST 289
°|& ?rOl Atk 7HRd e WHEFEIEE 1 7kR09)dE 35 339 3% 7304 Sk
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Table 6. The Present Status of Insects in the Gyeongchun Line Forest Road

Summer (July) Autumn (October) Spring (April)
Division Section | Section | Section | Section | Section | Section | Section | Section | Section
1 2 3 1 2 3 1 2 3
Number of species 7 12 42 3 8 24 1 3 1
Number of populations 57 99 415 73 44 150 1 7 2
Table 7. The number of species and populations of birds appearing in each section in Gyeongchun Line Forest Road
Nane of N £ speci Summer (July) | Autumn (October) | Winter (January) | Spring (April)
family ame of species A[B|C|A|B|C|A|B|C|[A]B]|C
Ph  |Phasianus colchicus karoow % ST ST -
\Aix galericulata DL ST 2 |- -2
\Anas strepera Q. ST -1 4 R I R
An  |Auas platyrhynchos platyrhynchos 522 31 -1-17 9 4 |21 - 12
\nas poecilorhyncha zonorhyncha SR % 9] 5 - -] - 4 N R R
\Mergus mencanser merganser B 2.8 ST - - S
Po  |Tachybaptus ruficollis poggei =" °12] - - -] - 1 - -1
\rdea cinerea jouyi 97 11 - 111 - B R N R
\Argka alba modests SO = 1| - - 1 R I
Ar |drdea alba alba TRE S - 1T - -1
\Eoretta garzetta garzetta XM= 1l -]1-12 - 1 1 1] -7-
Fa  |Falco subbuteo subbuteo N52]7] ST 2 |- N N R
Co__ |Phalacrocorax carbo sinensis 157 PHA] L -1-1- -1 I
Ch |Charadrius placidus == ST 1 A P I
Sc  |Actitis hypoleucos HHEL. ST 1 N N I
ol Strepropelia_orientalis orientalis IR E7] N I R 2 1 2 7 21 -13
Columba livia 3R E7] 4 | - - - 3 2 - L 16] -] -
Cu__|Cueulus canorus canorus W37 ST - - - N N I
Cor _|Furystomus orientalis calonyx S ST ] - N N I
Al |Alcedo atthis bengalensis SN - - -] -1 -1 -T2
pi  |Dendrocopos kiziki seebony HETHE] -l N
\Dendrocopos major japonicus @A ETH-E] ST -] - T -1
Ol |Oriolus chinensis diffisus B 112] - - | 4 - - R I
Cyanopica cyana koreensis Z713] A I I ST T3
Corv  |Pica pica sericea 7t -l -t 31 s 22120 -1216
Corvus macrorhynchos macrorfynchos Z578H | - [ - [ 1| - 2 - -4 1-1115
\Parus majo rminor P -3 - T8 w21 [9][-[-13
py  \Parus ater pekinensis REIZ ST - - - N
& \Parus varius yarius 2=510] ST - 2 - - T
\Parus palustris hellmayri 2154 oo - -3 - 13171 -1T-12
Ae  |Aeaithalos caudatus magms S 55°] - -1 - - 105 - 15 1-1-11
Py |Microscelis anmurotis amaurotis 298] 2 1 -1211 1 4 |6 8101415
Ce  |Phylloscopus inornatus =323 A S oo T . 1 . R
Ti  |Paradoxornis webbianus filvicauds S| 25wl - | - |10 | - 110 -] -] -1-17-711
1y |[fards pallidus S W] S - T - - - T -1 -T-1T-T-T1
Y |Turdus naurmanni =AW N . . - - N N
Mu  |Phoenicurus auroreus auroreus “HA] ST o T R 1 1 -1 -T1 12
Pl |Passer montanus saturatus 1711616 | 2 - 31 130136 |72 (10| 417
Mo |Motacilla alba lugens W 8]X - -] - - _ . 1 B R o
\Fringilla_montifineilla =N ST - B - - - S0 -1
Fr  |Coccotlraustes coccothraustes japonicus 2| - -] - - - - - - 3 - T
\Eoplona migratoria_mijeratoria 3] - - - - 4 | - I I I R B
\Emberizm_tristrany S8 HA] oo - - 6 | - | - | - | -1 -71-
Em  |Emberiz elegans clegans =-%E A N R N T R T AR A I
\Emberizm spodocephala personata =] S -] R R B N R I R I
Number of species 9 |1 ]13] 9 6 15 1169 15191512
Number of individual 35016 (34|37 | 17 | 94 | 72 | 52 | 159 45|12 | &8

* A : Section 1, B : Section 2, C: Section 3,

Ph : Phasianidae %3}, An : Anatinae © 2]}, Po: Podicipedidae =Ho}2]}, Ar : Ardeidae ¥} 23}, Fa : Falconidae ™2}, Co : Cormorant 7}P}$-7] 3},
Ch : Charadriidae =WAZ}, Sc : Scolopacidae =87}, Col : Columbidae H|%7]7}, Cu : Cuculidee F7]}, Cor : Coraciidae I} Al :
Alcedinidae E3A2}, Pi : Picidae Z—2] 2}, Ol : Old World Oriole ¥%12]2}, Corv : Corvidae 717113}, Pa : Paridae UM 2}, Ae : Aegithalidae
Q5F0]3}, Py : Pycnonotidae 28}72]3, Ce : Cettiidae $13FA 2}, Ti : Timalidae &M 2] 2%+0]3}, Tu : Turdidae AW Mu :
Muscicapidae =47}, Pl : Ploceidae A7, Mo : Motacillidee 0]Aj=}, Fr : Fringillidae ¥/}, Em : Emberizidae =14}
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A EdstslaL w@g)dle 25 39 3% 70 e €A 27 22 ¥, 949, AT
A Zdsksit 2, =otel, 7k, Aue, Atee, s

3R] 2% @& Ad5dde 75 23 71, ARlE7], edgute], 744, A, Q5w
£F 45704 Fdstsla 7H0d)edE 75 17 o, Autye, F2me| LEwol, B, FA 5
I} 24 150704 Sdstl L vl 15 132 B 30E(66.7%), M=el7], W7, sheta),
15 204 2351 HTable 6). me], Wahe] & 452 63(13.3%), €L

SH o= 167} 40F 283704, E- =
4SNAZ % 267} 45%

{J/L EHHHE Hﬂzﬂ—u]/\ﬂ _;_/\H = 7;1E ;\H 6=
(13.3%), == EA, A 5 YadlA 3
g F6.7%) T F 4550 =@ sV TE =

54
} Az A5Hd = 143 d Fol vlal] theksiA #EE A TH(Table 8).
23% 857} % ﬂ, b=

143} 30% 148744, A EAo]& FEE = Al e B, W], 9

1934 40% A, Hze], Hute], g, mE ey

66171 A (A1) 7t &) EA, Bahr-e, Al 5 27%<] 2@l

= $1cH(Table 7). A W 23 = S A STAEE
Table 8. The species and names of birds on the Gyeongchun Line Forest Road
Type of The Rate of ;
number of | appearance Name of a species
appearance ;
species (%)
Phasianus colchicus karoowi J?—], Aix galericulata 9%, Anas
platyrhynchos ~ platyrhynchos %5 2.2l, Amas  poecilorhyncha
zonorhyncha B 5 @2, }%rgus menganser merganser v 92,
Tachybaptus ruficollis poggei ="8°V2), Ardea cinerea jouyi 9|7}2,
Ardea alba modesta SO\ Z, Egretta garzetta garzetta 2=,
Phalacrocorax carbo sinensis &7V} A, Charadrius placidus =
SW A, Actitis hypoleucos H2 L., Streptopelia orientalis orientalis
Resident e E7], Columba livia H] —‘%7], Alcedo atthis bengalensis %%—"\H,
bird 30 66.7 | Dendrocopos kizuki seebohmi #||wt-2l, Dendrocopos major
Jjaponicus NS T2], Cyanopica cyana koreensis 27V2|, Pica pica
sericea 7}, Corvus macrorhynchos macror]z}mc]zos 252 7hv,
Parus majo rminor YYM, Parus ater pekinensis V8YA, Parus varius
varius S0\, Parus palustris hellmayri 2192, Aegithalos caudatus
magnus  LEr0|, Microscelis amaurotis amaurotis 29}-e],
Paradoxornis webbianus fiulvicauda 28] . 5-<F0|, Phoenicurus
auroreus auroreus YA, Passer montanus saturatus N, Emberiza
elegans elegans HE YA
Summer Falco Subbuteq Subl?uteo A zE7], Cucu]ys canorus canorus LEEA
Migratory 6 13.3 | Eurystomus orientalis calonyx =AY, Oriolus chinensis diffisus |
Birds ' 3, Turdus pallidus S A\WF1, Eophona migratoria migratoria 2
winter Anas strepera =22, Ardea alba alba W2, Turdus naumanni
migratory 6 13.3 | =AW, Mortacilla alba lugens BE0| N, Fringilla montifringilla
birds S|, Coccothraustes coccothraustes japonicus -
Traveler’s 3 6.7 | Philoscopus inornatus TN EN, Emberiza tristrami SV HAY,
bird """\ Emberiza spodocephala personata A
Total 45 100
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Table 9. Land use type of Birds in Gyeongchunseon Forest Road

Type of . Number tel @f .
land use Section Spot of species apptzz;r;mce Name of a species
0
Phasianus  colchicus karoowi %, Streptopelia  orientalis
orientalis  "\W1E7), Cuculus canorus canorus W7,
Eurystomus  orientalis calonyx 3+3A, Dendrocopos kizuki
secbohmi 21=W-2], Dendrocopos major japonicus Q.=
T2, Oriolus chinensis diffusus ¥|21%), Cyanopica cyana
koreensis E7VX|, Pica pica sericea 7V, Parus majo rminor
The trees of the B Parus ater pekinensis, ZJ‘%*H, Parus varius varius <
Section forest Fto], Parus palustris hellmayri ﬁ‘i}*ﬂ, Acgithalos caudatus
Forest 3 forest o (i . 27 60| magnus SEr0l, Microscelis amaurotis amaurotis X¥--2],
round s r% ’ Phylloscopus inornatus ‘=3FEMN, Paradoxornis webbianus
ground surtace fulvicauda HEME Q5 T, Turdus pallidus SR W],
Turdus naumanni ‘=AW, Phoenicurus auroreus auroreus
WA, Passer montanus saturatus N, Fringilla montifiingilla
SM, Coccothraustes coccothraustes japonicus N, Eophona
migratoria migratoria "BF5-2), Emberiza tristrami WA,
Emberiza elegans elegans ‘=3 E M, Emberiza spodocephala
personata ZX|
Wetland of Aix  galericulata 9%, Anas strepera LELE|,  Anas
Taereung Golf platyrhynchos  platyrhynchos %S|, Anas poecilorhyncha
Section Course, zonorhyncha WA S L), Mergus menganser merganser Y]
3 The river of S8, Tachybaptus ruficollis poggei ="°V2, Ardea cinerea
Wetlands Section Mukdongcheon,We| 15 33.3\jouyi 712, Ardea alba modesta SNNZ, Ardea alba alba
| tlands of the W2, Eoretta garzetta garzetta WE,  Phalacrocorax
Military Academy, carbo sinensis WE7VOVSA|| Charadrius placidus 8551
Jungnangcheon N, Actitis hypoleucos =S, Alcedo atthis bengalensis =
Stream FN, Motacilla alba lugens ™3] A
Section Residential Columba livia 7B)E7), Pica pica sericea 7\X|, Corvus
A city 1, Arca.Street {rees 6 |33 macrorhynchos - macrorhynchos 2R, Parus majo
district Section v T “\rminor BN, Microscelis amaurotis amaurotis ZEH-2],
2 and planting sites Passer montanus saturatus A
j=
Sky Sec3t10n The air of the sky| 1 22| Falco subbuteo subbuteo M %27
Az wAGNE 99, A5, AuATe,  AAsH, AR A A o) 25 A
=¥ole, g7k, FuE, AWz, Vs A 3RAA F ASEFeR A 158744
A, AW, AL, B3N 5 BAF 5% (506%), A2FAFE 74 2670 AB3RE *

(333%)°] EAH ALY 7RI = HBE7], 71
2], S 7huk, vk, Auke], 3 T =4
18] 27 65°] Ed 3+ THTable 9).

A 28 48 ABEA 5H] 44,
A W 2/ AA 8e7Al 5 AllTHEL
ZHA 3970 A (45.4%), A2 HEC R FemE e
2izo] 107/0A(1L6%)= ZAFEQ. 7peRe
A, WA W 27/ A 497014 5 As-HS
(e}

2 2 33704 (22.2%), A2 E 0 2 uhA) 22

ZA=

AE AT B e A, A W AA 2F 135
MA 5 AS-AFTo2 A 287021(20%), AH|2-F-
HEo 2 AH)E7] 19704 (13.6%)7F ZAFE ATk

A U FQ $HFo 7 TA] HEA 279

A7E 398k ATkTable 10).
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)

H & Z £6 3
QAR U M2 REEe HAV|EE 7%
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Table 10. The population of major seasonal bird species.

Season Dominant specics Number of Ratio of
(month) P populations |populations(%)
Summer First dominant species : Passer montanus saturatus 3 39 45.4
(July) Secondary dominant species : Paradoxornis webbianus filvicauda 10 116
. Fevie] 9 Biro| '
Autumn First dominant species : Passer montanus saturatus A 33 222
(October)  |Secondary dominant species :Parus majo rminor Al 22 14.8
Winter First dominant species : Passer montanus saturatus A 158 50.6
(January)  |Secondary dominant species : Pica pica sericea 7}3| 26 8.3
Spring First dominant species : Passer montanus saturatus 7| 28 20.0
(April) Secondary dominant species : Columba livia FBIE7] 19 13.6
Table 11. The status and habitat of legal protected species
%5t ] Appeared g
Division Name of a species section Habitat
Discovering a resting person in a puddle in
Natural Taereung Golf Course,
monument | Aix galericulata L% 3 Bulam Mountain and Tae-Gangneung
327 Mokdongcheon Stream,
Wetlands around the Military Academy
In the sky near the Military Academy within
Endangered gff{oailfbbmeo subbuteo 3 a 500m radius of the target area
species Rest in flight and artificial structures
Class 11 Charadrius placidus 1 Low depth and gravel sandbar,
3 5w A Upstream of Jungnangcheon
’é]fg’ﬁ atthis bengalensis Mukdongcheon, Jungnangcheon
<] >
Dendrocopos kizuki seebohmi
Protected A whute],
Species of | Dendrocopos major japonicus 3
Seoul City | QAuwtul+g], Bulam Mountain and Tae-Gangneung
Oriolus chinensis diffiisus
¥ e,

Parus majo rminor 21|

o Ner BEEoR AFE 54, &uur
2, eMduye), mmea, w7t Yepdot

(Table 11).

173} 49%, 27-3F 50%, 3

&2
T3t 61%°]c}. A A &L 173 50%, 277

52%, 373t 63%. BFTE H&S 173 47%,
273t 45%, 373t 31%°1t A B TR HAL
177 Bl o) 3 WAL 1971 54919m), 2+
7t 48,170m, 373t 67,538mo|t}. w o] xk¢ ol A

AE FFe AAE Fol 173 30, 273 77
F, 377 53% 0tk oY F 171 82F, 217t
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F, 217t 36%, 373 3650tk 2
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Table 12. Inner habitat environment of Gyeongchun Line Forest Road

Habitat type Food resources
: Area of | Average iog |  Number of
St (S};:;:g B;(;te(;pe Imé)gll;ne wetlands | width of | The arca Number of plant species e m——
. . : and linear |of a park . |Invasive
ratio | ratio ratio P! planteds| Foreign :
waterways| park (m) . 1| ¢ July | Octob
(%) (%) (%) () Y (m) pecies | species S;r;lgsl wly | Detober
49 50 47 13 60 54,919 30 82 26 7 3
50 52 45 - 11 48,170 77 112 36 12 8
3 61 63 31 - 52 67,538 53 166 36 42 24
Table 13. External habitat environment of Gyeongchun Line Forest Road
Green space Area ratio of | Building-to-land Biotope of rivers Area outside
Section ratio roadway ratio and Weztlands the Bark
(%) (%) (%) () ()
26 14 37 179,063 4,055,885
29 13 31 226,666 3,506,346
3 57 8 21 92,716 6,254,534
T 173 o2 FSaHA BAH AT 789 1S Table 149} 7o) A5} 79 28 2229}
2% T 3 273 17t € o r FEe of AN E T W A2 gdel et <F
ACE FAEST 1089 25 Tre373L2 o AW eXe FYRA M, AETd B
T2 172 o2 e EAEA Z(0.88), 5714(0.70), e A E(0.66), 72 =%

- 25 AA3A

F9 9F M-S AR Ay mA &L
1747k 26%, 273k 29%, 373t 57%°|th. =2 W
A& 173t 14%, 273k 13%, 373+ 8%t} 249
&2 173t 37%, 273t 31%, 373 21%°]t}. &}
A 2 FA wxe 177 179063m;, 277t
226,666m’, 37-7F 92,716m'T. Y 9§ WAL |
T2t 4,055885m,, 277t 3,506,346m', 37-%F
6,254,534m'©| THTable 13). 9|5 M234 S £
3 Ay HA & 7)FerE 377 213k 1973t
TOo 2 FSoH etk ok 393k ¢
b 2 54 l &5 AHe] VJ ﬂﬂ] e
3 2 FAE

i

o

o

(]

1g(0.96) o] E}.

A 27 35 933

T066) o2 VERTE T
A e A M WA
o Uit 108 27 S5 3 Ui 414
S| o] B A= FEHA(L00), =4
£(092), AEIH A E(0.89), °1UF
Sokiy i(065) TO]E} 1% ée

o5 A2l

0.87), ZA1&(0.7)

077, AEEd
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Table 14. Analysis of the correlation between the number of bird species with the evaluation index
The number of | The number of | The number of | The number of A
bird species in | bird species in | bird species in | bird species in verage
. . Jul October Janua April .
Duien Lo iz (Correl}elltion (Correlation (Correla?i/on (CorrIe)lation (Corre;le}tlon
coefficient, coefficient, coefficient, coefficient, coeficient,
p-value) p-value) p-value) p-value) DTS
Green space rafio 0.70 092 0.31 097 0.73
(0.502) (0.26) (0.799) (0.163) (0.431)
Biotope area ratio 0.66 0.89 0.25 095 0.69
(0.546) (0.304) (0.842) (0.206) (0.474)
Tmpermeable tatio 0.68 0.90 027 0.96 -0.70
(0.528) (0.285) (0.824) (0.188) (0.456)
Area of wetlands and 0.19 0.19 0.61 -0.34 0.07
waterways (0.879) (0.879) (0.582) (0.781) (0.780)
Average width of linear 0.88 0.65 1.00* 0.52 0.76
park (0.310) (0.552) 0.01) (0.649) (0.380)
i 0.94 1.00* 0.68 099 0.90
?ﬁﬁi‘ﬁfm The area of park (0.231) (0.011) (0.528) (0.108) (0.219)
nt inside Planted snecies .66 0.34 -0.93 -0.19 -0.53
the park P (0.538) (0.78) (0.241) 0.877) (0.609)
Foteign species 048 0.77 0.03 0.86 053
(0.684) (0.442) (0.980) (0.344) 0.612)
Invasive foreign species 0.19 0.19 061 0.34 0.07
(0.879) (0.879) (0.582) (0.781) (0.780)
Total plant species 0.09 0.45 0.37 0.58 0.19
(0.946) (0.704) (0.758) (0.606) (0.753)
Number of insect species 0.66 0.66
in July (0.539) (0.539)
The number of insect 0.85 0.85
species in October (0.359) (0.359)
Area ratio of external 0.70 091 0.30 0.96 0.72
green space (0.510) (0.268) (0.807) 0.171) (0.439)
Area ratio of external -0.65 0.88 023 0.94 -0.68
Habitat roadway (0.554) (0.312) (0.85) 0.214) (0.482)
environme | Area ratio of external -0.46 .76 -0.01 0.385 -0.52
nt outside building area (0.696) (0.454) (0.993) (0.357) 0.625
the park | Area ratio of external 094 -1.00% -0.68 098 -0.90
wetlands and waterways (0.226) (0.016) 0.523) 0.113) (0.220)
External area 0.87 0.9 0.55 1.00%* 0.85
(0.333) (0.091) (0.630) (0.006) (0.265)
*p<0.05; *p<0.0L.
AN REC VRO, A% ANRE A, shanel 5] e G et o
A o5 WA E(0.68)0] FElgh 5o A 2 8l FA WAo] AFele 2F T4t /M
WA deic Tud 9% S % 448 @] el £ Sel vAel g 22
gel -0909) A& A % A W oF Aol Prhe Fulo] - FeH A S % 4
M e AN 27 B4 M B W] WEeE ¥ AT el s
wj ot} 1 01 © 373 Wel| B4, 84 FEZ Hwg desid EFdate sl 3 54
-2l 9o olzel A4S B, WAL, 3 eEslel AREAT 0s00E BAEN
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Table 15. Analysis of correlation between bird population with evaluation index

The number of | The number of The number of The number of e
bird population | bird population | bird population in | bird population (Correlatio
L . in July in October January in April
Division Evaluation Item . . . . n
(Correlation (Correlation (Correlation (Correlation .
coefficient, coefficient, coefficient, coefficient, cesitotel
, p-value)
p-value) p-value) p-value) p-value)
Green space ratio 0.39 095 097 0.87 0.80
(0.744) (0.209) (0.160) (0.333) (0.361)
Biotope area ratio 0.33 092 095 0.83 0.76
(0.788) 0.252) 0.204) (0.376) (0.405)
Impermeable ratio 0.35 093 -0.96 0.85 0.77
0.77) 0.234) (0.186) (0.358) (0.387)
Area of wetlands and 0.54 -0.27 -0.34 -0.08 0.04
waterways (0.637) (0.828) 0.779) (0.952) (0.799)
Average width of 0.99 0.58 0.52 0.73 0.71
) linear park 0.067) (0.603) (0.651) 0.479) (0.45)
Habitat M of 4 otk 0.74 100 098 100 093
i??r;‘i e of 4 par 0473) (0.062) 0.111) 0062 | (0.177)
inside Planted species 089 0.26 0.19 044 043
the park (0.296) (0.831) (0.880) (0.707) (0.678)
Foreign species 0.12 0.82 0.86 0.69 0.62
(0.926) (0.390) 0.342) (0.514) (0.543)
Invasive foreign -0.54 027 0.34 0.08 0.04
species (0.637) (0.828) 0.779) (0.952) (0.799)
Total plant speces -0.29 052 0.58 0.34 0.29
0.812) (0.652) (0.604) 0.777) 0.711)
Number of insect 0.34 0.34
species in July (0.781) (0.781)
The number of insect 0.89 0.89
species in October (0.307) (0.307)
Area ratio of external 0.38 094 097 0.86 0.79
green space (0.752) 0.217) (0.168) (0.341) (0.369)
Area ratio of external -0.32 092 -0.95 082 0.75
Habitat roadway (0.796) (0.260) 0.212) (0.384) (0.413)
environ | Area ratio of external - 0.10 -0.81 -0.85 .68 .61
ment building area (0.939) (0.403) (0.355) (0.527) (0.556)
t}(:utSide Area ratio of external 074 099 098 -1.00 093
e park wetlands and
(0.468) (0.067) (0.116) (0.057) 0.177)
waterways
External arca 0.62 1.00* L00** 097 0.90
(0.575) 0.4) (0.009) (0.164) (0.197)
*p<0.05; **p< 0.01.
2) 25 Al 97k AlEe) ke 2 9 A48 el FrBAE 9% ¥
AdE 2/ = Ao B2 a3 4 Z4(0.62)01 7V =4 Jebsth 108 27 JRAlS
WA = Table 159 2ok 7€ 2/ WASF < o} FU W A28 ] ko] daA eA=
U U AR el R e Al BAEAL0), HAE095), HEHEO0R),
3 BT 2099, 3 WAHO074 olth & 108 TF FT(0.89), °IUF(0.82) oltt T
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Table 16. Analysis of correlation between bird species with population
Number of species N(;H:ﬁ;zogi Average
Division Evaluation Item (Correlation (pcgrrelation (Correlation
coefficient, p-value) . coefficient, p-value)
coefficient, p-value)

Green space ratio 073 080 077

P (0.431) (0.361) (0.396)

Biotope area ratio 0.69 0.76 0.73

P (0474) (0.405) (0.439)

Impermeable ratio <0.70 0.7 0.74

(0.456) (0.387) 0421)

Area of wetlands and waterways 0 ;)8(())7) (0-2'9%‘; 0 28%%

Average width of linear park 0 2870? (00"‘751 0 2175‘;'

. 0.90 0.93 0.92

Habitat Area of a park 0219) 0.177) (0.198)

environment : 053 - 045 : 049

inside the park Planted species (0.609) (0.678) (0.643)

Foreign species 033 0.62 0.57

&n sp 0.612) (0.543) (0.577)

Invasive foreign species 0.07 0.04 0.02

Ve Toreigh Sp (0.780) (0.799) (0.789)

Total plant species 0.19 029 024

pant sp (0.753) (0.711) (0.732)

. oo 0.66 0.34 0.50

Number of insect species in July 0.539) 0.781) (0.66)

. o 0.85 0.89 0.87

Number of insect species in October 0359) 0307) 0333)

Area ratio of external green space 0.2 0.19 0.76

green sp (0.439) (0.369) (0.404)

. -0.68 0.75 0.72

_— Area ratio of external roadway 0.482) (0413) (0.442)

environment Area ratio of external building area 0.52 0.61 057

\ ¢ (0.625) (0556) (0.590)
outside the park -

Area ratio of external wetlands and 0.90 0.93 0.92

waterways (0.220) 0.177) (0.198)

External area 0.85 0.90 0.88

(0.265) (0.197) 0.231)

b a4 :
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HA40.92), 108 2F F50.87), FAE(0.77), A 7H(109)& 2 (222%), BHAH(14.8%), 7 2(12)
P B F074), FHAFAE073), °|9F & FA(506%), 71 (83%), E-4¥)e A (20%),
0.57) o)tk 9F A28 = H4(0.89), HHE71(13.6%)7F F& FHFCE UeTh
=2E(0.76) =]tk WA A F8 $HFE BA] s 2/
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HAZ dereh a9 a2 FA9 o
#tol -092¢1 AL 3 9 FA H o5 WA o] BN ZE 4, &7, Juls7], LA Tu
7P e 3N 2R/ T 9 A g, 7bX], ¥, Ake], @ Bl Henle e
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