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Abstract: [Objectives] Urban green spaces are vital components of the urban landscape and hold significant
ecological and cultural values. Studying the impact of human activities on bird diversity can provide a
theoretical basis for constructing and maintaining ecological urban landscapes. [M ethods] This study used the
transect method to investigate bird communities in § urban green spaces with 3 disturbance levels in Wuhan,
China from October 2021 to May 2022. The bird community structure was analyzed using diversity
parameters, including species richness, diversity index, evenness index, and dominance index. Differences
were assessed using one-way ANOVA. [Results] A total of 100 bird species in 11 orders and 34 families were
recorded, including 9 nationally protected birds species at the II-level (Appendix 1). Passerines comprised the
majority (76 species, 76% of the total bird species surveyed) of the recorded species, with the most important
fauna and resident type were oriental birds (45 species, 45%) and resident birds (42 species, 42%),
respectively. During the breeding season, the number of bird species is higher than that during the
non-breeding season, primarily due to an increase in summer visitors and passage migrant. Among the bird
communities in green spaces with varying disturbance intensities, the highest species richness,
Shannon-Wiener index, and uniformity index were observed in mildly disturbed areas, while the species
richness, Shannon-Weiner index, and uniformity index are the lowest in areas with moderate interference
(Fig. 1). The dominance index was highest in highly disturbed areas, and lowest in mildly disturbed areas
(Fig. 1). During different seasons, there are differences in bird diversity and community structure, but seasons
do not affect the pattern of bird communities across different levels of human disturbance. [Conclusion] In
summary, the bird diversity of urban green spaces in Wuhan is relatively rich, and there was a nonlinear
relationship with disturbance intensity, indicating that the difference between human disturbance and natural
disturbance in small and fragmented patches may be more conducive to maintaining biodiversity.

Key words: Birds; Urban green space; Wuhan; Human disturbance
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WY 7E 5 X (Marzluff et al. 2001), K YT AS RS KB MR REN— N EE
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EL AN 4% (Fernandez-Juricic 2000). 3
T AR PRI R R AN 386 et 3 T A58 34 ol —
JEFCM, WSBUAESEREA . A2 D
AR 2% (Fardila et al. 2007). 5384y
Tz, et WIS TR A s, T
Ao B, Iz AR R 2k
A mBE REENEZMEER RtgsE
2002), ffr DA S S B AR IR T AR A IR B i = 1)
TR PRh (XBWFEE 2014, 5K513C 2019, HE%
B 2022). IR SRR PLA R T
PRI T A PR ER L, 0T fE RAE A &
HRE X (BHEE 20200,

K2 (U5 2008, RIS 2014). IRTH
BRI NE L S e IR B UM OC, Rk, A
TN I 7 b, 1 2R 5 M PRI AT 5 78 [ Fs
FHMSZENEM, HBONT AR KEFR
KW, BRYIMEEE. SEMEERL BWAE
H5NATHREREAMICKR Lk 1984,
b4 F2%% 2004, Clergeau et al. 2006, %%
2008, FRERI 2016, K 5i3C 2019); FHorHFH
WA, FE—EEMT, WK% IS N
KIEVE I Z R, RIRF & b BT PR 5 (Crooks
etal. 2004, AWM 2021); IEEHF KDL, BE
FHEETH LR B RGN, SIEEIE I AR
BTG, SimEE 2 M IXAEE, TR
KLZPEMEH R (Goudie 1993). [Ktt, Imisk
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BB, IR EREEE S AT, DU
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1 BRRIFE

11 RS
BT AL TILPCTF AR ER . Ky, K
LS PUKAZIAL, I BN 114°16'43" ~
114°29'11" E, 30°21'37" ~30°34"27" N, “F-#Jifg
$R%)23.3 mo BT AESR AR 6 H 2= K
PEAME GRIEESE 2008), HEM =7
PUZ=5r B, FHSIRA 15.8~17.5°C, F1
FEKEZIN 1100 mm, ETEH KL 211 ~
272.d (iR R4S 20060, AR L It
WA A A (Platycladus orientalis). %
A (Pinus eliottii ). #L 3% ( Elaeocarpus
decipiens). ## (Cinnamomum camphora).
%A (Cedrus deodara). #&#ii ( Firmiana

platanifolia). #{t (Armeniaca mume). /K12
( Metasequoia glyptostroboides) . |~ & =
(Magnolia grandiflora). Z&# (Koelreuteria
paniculata) &% K (Platanusspp.) 5.
12 WEETE

AR QB T S b 1) S5O R B AR T4k
SREE, ARWFFTILEE T 8 BREEHR, il Ll
iy N\l Mgk, BB, BBOREE. Vil
L B SCAR A TR, KRk 3 AT
SREE: BT L, )\l T
Tz A LD FE BT GROORS. W
WA B CAEAN LM (R D. Tk
ZHHZE (2021 4F 10 H&EEF 1 ) MEHEZE
(2022 3 &5 ), RHAFLIEN BinpEik
ISR F 2 BT A . AR E 2
FFELR, BRRFLKEL 1.5 ~ 2.0 km, it
16 SFMEER, ICFAEZMIMIZ) 100 m 6 FE 4 1 5
Ko EEHEFFAEEIE T 7m0 A BT
3 REAHE, HAENBIN 7:00 ~ 10:00 Al
16:00 ~ 19:00 I}, JAFEZELL 1.0 ~ 1.5 km/h S
AT RS, A 10 x 42 X HIEE
(KOWA BDII) JAHHL (Nikon P300s) W%
AAEE, 0 SRR AT N MEEE
FELR S SR BE LR AR RIS R fd

#1 ARAFREFRD RIFHAT

Tablel Classification of different disturbance levels and their characteristics

FHEH B3 N BEE DAY PP FRHE
Disturbance level Patches Location Major environmental characteristics of the patches
BRIETI FLI1L Jiufengshan 114°49'36" E, 30°50'40" N LAFR AR, FRilEiRAMA T, B, HULHA
Mildly disturbed x, NRENFD, BOKIBMANLFRE, JLVFEE RS
W, BET ORI
J\4¥1l1 Bafenshan 114°29'43" E, 30°35'87" N Dominated by forest and mixed shrubbery, few roads,
mostly dirt roads; sparse human activity, especially in the
core area; almost no buildings and far from the city center
HEETFA T 2% 111 Yujiashan 114°41'41" E, 30°52'15" N PARAETEARMANERM AN E, AN TG AR 18 B b,
Moderately NRFESFED, @R
disturbed Dominated by secondary forest and shrub forest, with some
JE5 111 Moshan 114°41"11" E, 30°52'15" N gificial green spaces and paved roads, sparse human
activity, and few buildings
&R IV K% Wuhan University — 114°35'99" E, 30°53'37" SASRATE, DN TSGR EFYNE, NEH KR
Highly disturbed WELiE R, ARIEZNINE

i A [H Shahu park
B XA Shouyi park
X YLt Hankou river beach

114°36'08" E, 30°57'01"
114°31'73" E, 30°54'16"
114°31'44" E, 30°60'26"

Schools and parks, dominated by artificial green spaces and
buildings. Numerous paved roads, and human activities are
frequent in this area

z z Z z
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(IUCN 2022).
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(D) (G725 1994) FAAR-IR AR A FE 45
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NCAREARREMEE, SATFERIDFEL Niax
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553 Hr 2 1E Graphpad prism v5.01 158
B KSR ZRTTZE 508 (one-way ANOVA)
INEAT Z R T

2 SR

2.1 BT I  4% 3 15 SR Fh 2

AR FEAE BGPTSRttt S B 5 2K
13 118 K, EJETF 11 H 34 B 100 F, Hr,
wILHSEMERZ, H 76 M (HAKFEIL
SEERYIFE 76%); 1ERKE B, DIASEHY
Kz A1, 11%), HGEMIEEL (8 T, 8%);
JE T E K N E SRS 9 Bl AR
(Spilornischeda . A:LJE (Accipiter trivirgatus)-
IS (A soloensis). HASFA T (A, gularis).
K63 % (Butastur indicus). JbfE 59 (Ninox
japonica). £I4 (Falco tinnunculus). e (F.
subbuteo) A J§ (Garrulax canorus); [ “ =
B ORI EFAE S 91 By FrA R4 TUCN
LA SEH IR (B 1.

EX R, REFLEDMERZ,
45 A CH AR A0 S RV A EUN 45%),
JARRIRZ (31 B, 31%), Ak S SR
(24, 24%). WEREMT H, LB S AE,
A 42 B0 CHE A B0 SR 42%), BIFEY
HUi 543 50K 25 FHAT 17 B (50 & 25%F0
17%), ZAxS b (16 F, 16%). H S
ST T R S5 SR AH e 4K (BR 2D,

EEIEFILE R 54 Mgk, HpHY

K2 AFATHRGERETERE SR RN G ERH R

Table2 Composition of fauna and residence typein patcheswith different disturbanceintensity

X A B

L Ffdit &% o5 L Number and proportion of bird species

Fauna and resident type BT TR FEET I it
Mildly disturbed Moderately disturbed Highly disturbed Total
[X % Fauna ZR 5t Oriental species 37 (49.3%) 20 (41.7%) 33 (43.4%) 45 (45.0%)
#7165t Palaearctic species 20 (26.7%) 13 (27.1%) 21 (27.7%) 24 (24.0%)

" AiiF Widespread species

18 (24.0%)

15 (31.3%) 22 (28.9%) 31 (31.0%)

JE W 19 Resident 39 (52.0%) 29 (60.4%) 31 (40.8%) 42 (42.0%)
Resident type A% Winter visitor 12 (16.0%) 9 (18.7%) 12 (15.8%) 16 (16.0%)
{5 1% Summer visitor 15 (20.0%) 3(6.3%) 18 (23.7%) 25 (25.0%)
J# % Passage migrant 9 (12.0%) 7 (14.6%) 15 (19.7%) 17 (17.0%)
it Total 75 (100%) 48 (100%) 76 (100%) 100 (100%)
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Fig. 1 Diversity indexes of birdsin different disturbanceintensity

a. WIFPEL b, ZREVERSEG o BSIEEIREG A MRBEEIEN. CFIME £ bz *P<0.05, RAREETTEST

a. Species number; b. Diversity index; c. Evenness index; d. Dominance index. Mean + SD; * P < 0.05, one-way ANOVA.
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Fig. 2 Theimpact of different disturbanceintensity on bird community structure during

breeding and non-breeding seasons

a WA b SRR o BSIBHREG d RBEHEE. PIIE + ARdER; *P<0.05, RHABERITZS.

a. Species number; b. Diversity index; c. Evenness index; d. Dominance index. Mean + SD; * P < 0.05, one-way ANOVA.
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Appendix 1 List of birdsin the urban green spacein Wuhan, China
. X & hitt IUCN 4L 4 3% LRI ) TR
A4 Species Fauna Residential type ThelUCNRedlist  Protection category Disturbance iriensity

I #47% H Galliformes
— MRl Phasianidae
1 M1 %% Bambusicola thoracicus
II #%J%H Columbiformes
Z M535%} Columbidae
2 1LY Sreptopelia orientalis
3 BRFBEMY S, chinensis
Il 7% % B Caprimulgiformes
= F#EF Apodidae
4 A ER 3 Apus pacificus
IV #%JZ H Cuculiformes
Py ALESF} Cuculidae
5 15288 Eudynamys scolopaceus
6 &R Hierococcyx sparverioides
7 VY7 kLAS Cuculus micropterus
8 HALHY C. saturatus
9 K#LHY C. canorus
V [ H Accipitriformes
T &R Accipitridae
10 i Spilornis cheela
11 Rk Accipiter trivirgatus
12 755% A. soloensis
13 AAA#E A gularis
14 K% % Butastur indicus
VI 597% H Strigiformes
7 B559F} Strigidae
15 1L/ 5 Ninox japonica
VII % H Bucerotiformes
+ #ME Upupidae
16 %l Upupa epops
VIII #i%M4% H Coraciiformes
J\ B4 %} Coraciidae
17 =E Y Eurystomus orientalis
IX A H Piciformes
JU A E} Picidae
18 A% A % Picumnus innominatus
19 #£H8% A &% Dendrocopos hyperythrus
20 S kMK A & Yungipicus canicapillus
21 KPEE AL D. major
22 IR E-BAK S Picus canus

O R LC

R LC
O LC
O S LC
O S LC
O S LC
O S LC
W S LC
w S LC
O R LC
O R LC
O R LC
w w LC
w S LC
W S LC
w W LC
O S LC
O R LC
O P LC
O R LC
W R LC
W R LC

I 1,2
I 1,2,3
I 1,2,3
I 1
I 1,3
I 1,2
I 1
I 3
1 1,2,3
1 1

1 1,2,3
1 1

Il 1

1 1

1 3
I 2
I 1
I 1,2,3
I 3
I 1,2,3
I 2
I 2
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Wi 4 Species X% JER A IUCN 2184 3% el o TFHEE
Fauna  Residential type ThelUCN Redlist  Protection category Disturbance intensity
X #J¥H Falconiformes
[~ 4%} Falconidae
23 Z1# Falco tinnunculus W R LC Il 1
24 #4E F. subbuteo w S LC Il 1
XI #J¥ H Passeriformes
+— 3EMSF} Oriolidae
25 BELFEWS Oriolus chinensis A S LC 11 3
b= i %l Campephagidae
26 I KB4 Lalage melaschistos 0 S LC 11 3
27 /IR LS Pericrocotus cantonensis 0 S LC 11 1,3
28 JKMEILIHR S P. solaris o R LC 11 3
+= %R Dicruidae
29 H4 . Dicrurus macrocercus 0] S LC 111 1,3
30 7%#4 2 D. leucophaeus S LC 111 1
31 K45 )% D. hottentottus o S LC 11 3
P E45%} Monarchidae
32 %7 Terpsiphoneincei 0 S LC 11 3
+1i 455 %} Laniidae
33 4 )8 1A% Laniuscristatus LC 11 L3
34 £%1A 757 L. schach 0 R LC I 1,3
75 #5F} Corvidae
35 ¥A%S Garrulus glandarius W R LC 11 1,2,3
36 K E#§ Cyanopica cyanus P R LC 11 1,2,3
37 4I5S EY Urocissa erythroryncha (o] R LC 11 1,2
38 ®#5 Pica pica P R LC 11 1,2,3
& 4%} Paridac
39 # i 1114€ Pardaliparus venustulus 0 R LC 11 1,2,3
40 K114 Parus minor LC 111 1,2,3
T\ ERSE} Sylviidae
41 #7379 Snosuthora webbiana w R LC il 1,2,3
+Ju W )EEF} Cisticolidae
42 4ita 1153 Prinia inornata 0 R LC 111 1,2,3
—+ #&R} Hirundinidae
43 ZX#& Hirundo rustica w S LC 111 1,3
44 4xJE3#E Cecropis daurica W LC 11 1,3
—+— 5%l Pycnonotidae
45 4542 M5 Spizixos semitorques (¢} R LC 11 1,2,3
46 3k Pycnonotus sinensis 0 R LC 111 1,2,3
47 %353 1S 1x0s meclellandii 0 R LC il 1,2,3
48 SIS ALY Hemixos castanonotus o] R LC 11 1,2,3
49 HJ5 P Hypsi petes leucocephal us (¢} R LC 11 1,2
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PIFE% Species X & JEE A IUCN £L (8% 5% RPN o TORE
Fauna  Residential type = ThelUCN Redlist  Protection category Disturbance intensity
Z= Mi# %} Phylloscopidae
50 EMENIES Phylloscopus schwarzi w P LC 11 2,3
51 ¥ EMIES P. proregulus P w LC 11 1,2,3
52 #JENIE P. inornatus P P LC 11 1,2,3
53 $RILHIE P. borealis w P LC 11 L3
54 R BHKIE P. tenellipes W P LC 111 2,3
55 %1% P. coronatus w P LC 111 1
56 LI P. claudiae 0 S LC 11 1,3
57 BJENIE P. ricketti o] S LC 1 3
—+= BEF Cettiidac
58 KRl AS %S Abroscopus albogularis R LC 11 1,2,3
59 BREKIFE %5 Horornis fortipes LC 11 1,2,3
ZAW KRR Aegithalidae
60 4RI K2 1114 Aegithal os glaucogularis LC 11 1
61 43K Z 114 A. concinnus 0 R LC 11 1,2,3
ZT FIRSE} Zosteropidae
62 M54 45HR 2 Zosterops japonicus 0 R LC 111 1,3
AN MERSF} Leiothrichidae
63 /& Garrulax canorus o R LC il 1
64 GRS Pterorhinus perspicillatus o LC 11 1,2,3
65 MRS P. sannio 0 R LC 11 1,3
Zb BSF} Sturnidae
66 J\#F Acridotheres cristatellus (¢} R LC I 1,3
67 2236457 % Spodiopsar sericeus 0 R LC 11 1,2,3
68 K155 S cineraceus LC 11 3
Z)\ #5%} Turdidae
69 M ECLEBEHL Y Zoothera aurea w w LC 11 2
70 JK1$ 5 Turdus hortulorum P w LC 11 1,2,3
71 BKHG T. cardis P P LC 11 2,3
72 559 T. mandarinus w R LC I 1,2,3
73 EJE# T. obscurus w P LC il 3
74 BEFY T. eunomus P P LC il 1,2,3
75 FXHEY T. mupinensis 0 W LC 111 3
Z+Ju #9%} Muscicapidae
76 4 R4S Tarsiger cyanurus P W LC 111 1,2,3
77 FJEUESY Ficedula zanthopygia P S LC 11 3
78 #4115 Copsychus saularis 0 R LC 11 1,2,3
79 JL4T 245 Phoenicurus auroreus P w LC I 1,2,3
80 4L 54 Myophonus caeruleus 0 S LC 11 3
81 JEWLHS Monticola solitarius P R LC il 1
2 JRE4S Muscicapa griseisticta w P LC 11 2,3
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Sz 1
Wi 4 Species X% JER A IUCN 2184 3% el o TFHEE
Fauna  Residential type ThelUCN Redlist  Protection category Disturbance intensity

83 555 M. sibirica W P LC i 3

84 JL7K4Y M. dauurica P P LC 111 1,3

85 M54 4Y Ficedula mugimaki P P LC 11 1,3

86 ZLMEMEHY F. albicilla P P LC il 3
=+ M{E#F! Estrildidac

87 FME Y Lonchura striata o R LC il 1,3
=+— %%l Fringillidae

88 Jik# Passer montanus W R LC 111 L3
=1 #545F Motacillidae

89 JKHBAS Motacilla cinerea W w LC 11 1,3

90 HE%45 M. alba w w LC I 1,2,3

91 H#%% Anthus hodgsoni P w LC il 1,2,3
== 4R} Fringillidae

92 42 Fringilla montifringilla P P LC 111 1,2,3

93 M4 Eophona migratoria P S LC 111 1,2,3

94 4x3W4E Chlorissinica W R LC 11 1,2,3

95 T4 Spinus spinus P w LC 11 1,2,3
=114 3%} Emberizidae

96 151 Emberiza tristrami P w LC il 1,3

97 /NS E. pusilla P W LC 111 1,3

98 % JEH I E. chrysophrys P P LC 11 1

99 ¥ 144 E. elegans P A LC 11 1

100 7 3k35 E. spodocephala P S LC 11 3

XF: W. A O KPS Polidbst. EA: ROWD; S HMEE: W &#53; P kS, IUCN: 2018 5 E AR
W, LC. Tfa. Ry gol: 1. FR -3, IL =F. EXRFHAEMEEFEELS. REEsiamEnsEsm. iR
PR L BB 20 PR 30 EET.

Fauna: W. Widespread species; O. Oriental species; P. Palaearctic species. Residential type: R. Resident; S. Summer migrant; W. Winter
migrant; P. Passage migrant. [UCN. International Union for Conservation of Nature: LC. Least Concern. Protection category: 1. Grade Il key
state-protected species; III. List of wildlife under state protection that are beneficial or have important economic and scientific research value.

Disturbance intensity: 1. Mildly disturbed; 2. Moderately disturbed; 3. Highly disturbed.



