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Abstract Taking the bird communities in major urban parks in Guangzhou as the research object, the bird
observation data of major urban parks in Guangzhou from 2017 to 2021 were obtained from the China Bird Report
platform. One-way ANOVA, cluster analysis, correlation analysis, and redundancy analysis were used to explore
the effects of interference strength and patch structure on bird communities, and to reveal the main environmental

factors affecting bird communities composition and species richness in urban parks, so as to provide a reference
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for urban park construction and bird protection in Guangzhou. (1) There are 243 species of birds in the main
urban parks of Guangzhou, belonging to 19 orders and 58 families. (2) Bird richness under the high interference
strength was significantly higher than that under the low interference strength (£<0.05). Pielou evenness index
under the low interference strength was significantly higher than that under medium disturbance intensity and
high interference strength(P<0.05), but Shannon diversity index was not significantly different. (3) Bird richness
and Shannon diversity index were positively associated with park area and water patch number, and negatively
correlated with green space fragmentation and perimeters-to-area ratio(PAR). The number of green space patches
and water patches had a positive impact on the number of bird species in each diet and foraging guild, however,
green space fragmentation, water fragmentation and construction percentage had a negative impact. The results
showed that different interference strength and patch structures can significantly affect the bird communities in

urban parks. Therefore, when building urban parks, attention should be paid to the park area, shape, percentage of

water, number of water patches, green space patches, and enrich the habitat heterogeneity of the parks.
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Table 1 Information of study site

%7 NEE S WA /hm®  HBERBRAREL  ASEREREL BRI BE RS km ILREL

ID Park name Area Subway routes  Busroutes  Distance to the city center Number of records
1 ﬁfﬁ%\ 166.91 1 32 437 186

2 Doif\g[:ﬂiﬁ ark 30.79 1 27 3.45 122

3 Huaiﬁiiﬁ%rk 13.22 2 28 2.88 15

4 Guan;lfiil%ﬁ%ﬁ%e Park >4.19 ! 18 563 17

5 Ckﬁiﬁcﬁ\ " 8.45 1 6 2.45 6

6 Yi%f;lﬁ)k 73.29 2 67 5.82 209

7 Mart?;g:é% e tery 17.14 1 30 3.72 51

8 ;Sfai?ﬁ/‘gi 3.14 1 1 231 1
9 Iﬁiﬁﬁlﬁ’@k 53.32 2 70 7.38 315
10 Xiijfz%ri?ark 16.15 1 43 5.66 46
11 Zhgfgt/éiﬁgark 7.33 2 34 8.06 12
12 Hﬁiﬁfﬁﬁk 84.29 1 9 6.53 70
13 Guangfz;{\)ljl/ﬁl;%i/gtlf)]n Park 20.06 l 4 4.61 28
14 T?Zﬂc:é;k 70.15 2 63 4.53 61
15 Zhgkujgnég}rk 27.55 1 10 2.12 21

AT R A
16 South China National 159.5 1 22 7.33 330

Botanical Garden
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Fig. 1 Location of study site
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Fig. 2 Cluster analysis of interference intensity at the
location of of urban parks in Guangzhou
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Table 2 Bird Species of urban parks in Guangzhou

SRR

NEE SRR R L% AR TG M
Park name Species Estimation Ratio Park name Species Estimation Ratio
ﬁfﬂ% 150 235 63.97 Lﬁﬁfﬁ:ﬁgk 137 178 76.97
Doﬁgﬁlfﬁﬁark 72 86 83.72 Xifjﬁrﬁ ark 58 95 61.05
Hufgﬁiﬁ? Park » % 66.00 Zhl%j;t/ﬁll?ark 34 4 .27
Guan;f‘filljﬁﬁ%ﬁn,?e Park 37 7 72.15 Hﬁiﬁfilﬁ’ﬁk 86 106 81.13
Yi@eﬁfi’lik 137 167 82.04 T?zi Iife/é;@k 67 88 76.14
Mar'z;u;gjcl%etery 32 82 63.41 Zlﬂjgn/g rk 43 30 86.00
— DAL 21 22 95.45 S(ﬁhﬁﬁclﬂl‘li*%?ial 147 161 91.30

Ershadao Art Park

Botanical Garden
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Table 3 Patch structure characteristics of urban parks in Guangzhou

L L]
e 2k Green space 7K1, Water Ew‘ﬁﬁlﬂl
NP construction
Per/km PAR
Park name
Are/hm’ PER/% PAT FRA Are/m’ PER/% PAT FRA Are/hm’ PER/%
/N
SR 6.85 410 136.95 82.05 69 050 22,19 1329 7 032 7.77 4.66
Luhu Park
/N
AR 3.17 1029 794 25.79 18 227 2195 7129 2 0.09 0.90 2.92
Dongshanhu Park
1 N
e 23 1.58 11.95 10.46 79.12 68 6.50 0.30 2.27 3 10.00 246 18.61
Huanghuagang Park
I 32N o
Guangzhou Sculpture Park 4.82 8.80 4645 85.72 45 097 053 0.98 1 1.89 7.21 13.31
SN
%T"é 1.19 1413  7.50 88.76 20  2.67  0.00 0.00 0 0.00 0.95 11.24
Chuangqi Park
N
ﬂﬁh 4.73 646  61.20 83.50 81 132 525 7.16 7 133 6.84 9.33
Yuexiu Park
| She
j,:lg 224 13.05 12.89 75.20 37 287 1.98 11.55 5 253 2.27 13.24
Martyrs' Cemetery
T v /N
Ershadao Art Park 0.78 2486 2.82 89.81 13 4.6l 0.00 0.00 0 0.00 0.32 10.19
N X pavi AN ==
{.}"‘TE/%AEI 3.55 6.65 2591 48.59 65 251 2602 4880 3 0.12 1.39 2.61
Liuhuahu Park
B VAN
.HJDP%L‘EI .72 10.64 12.40 76.78 26 2.10 3.03 1876 2 0.66 0.72 4.46
Xiaogang Park
NWANT
Al 1.36 18.61 494 67.39 17 344  0.50 6.82 1 2.00 1.89 25.78
Zhuangtou Park
TR A el
Haizhuhu Park 380 450  30.74 36.47 31 1.01 49.25 58.43 1 0.02 4.30 5.10
L BN I
Guangzhou Exhibition Park 2.56 1275 16.17 80.63 42 2.60 1.90 9.45 2 1.05 1.99 9.91
N
i{ﬂé‘ 3.88 553  54.02 77.01 23 043 992 1414 3 030 6.21 8.85
Tianhe Park
TN
Ek..{IA 2.23 8.08  25.68 93.21 42 1.64 1.00 3.63 3 3.00 0.87 3.16
Zhujiang Park
e E AR
South China National 6.11 3.83 128.56 80.60 36 028 1191 7.47 3025 19.03 11.93

Botanical Garden

W ARG SFE 1, Are- AL, Per- K, PAR- B KL, PER- [jEL%, PAT- Bibhsl, FRA- ffEE.

Note: Park ID as showed in Figure 1, Are-Area, Per-Perimeter, PAR-Perimeters-to-area ratio, PER-Percentage, FRA-Fragmentation.
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& 4 TN 2 E AR B T8 E A EHELL i
Table 4 Comparison of characteristics of different interference intensity of urban parks in Guangzhou

T HIERER AL ASTEREL BRI ES /km SFHJER /hm? A
Interference density ~ Subway routes Bus routes Distance to the city center Average area Number of samples
=] 2.00+£0.00a  66.67+2.03a 4.47 £2.79 65.59 £ 6.20a 3
h 1.25+£0.16b  29.25 +2.69b 4.45+1.14a 58.15+23.49a 8
1% 1.00 + 0.00b 6.00 = 1.64c 7.48 £ 0.80a 28.70 + 14.54a 5
F 8.396 41.732 4.212 0.648 /

P 0.01 0.00 0.04 0.539 /

T AFER/NG FREFOR R — 8 AR ST B B #2255 (P<0.05).

Note: Different lowercase letters indicate significant differences in the same index at different levels(£<0.05).

R 5 MNTHTAEARETFHEE T BRBEEFE
Table 5 Avain community traits for different interference intensity of urban parks in Guangzhou

s i I i - »
Community Indicators High Medium Low
N 113.67 £23.33a 75.38 + 16.59ab 45.20 + 11.98b - 0.11
H’ 3.74 +£0.12a 3.52+0.13a 3.30+0.18a - 0.27
J 0.80 +0.02b 0.85+0.01b 0.91 +0.02a 6.244 0.01
INV 65.33 + 18.26a 41.88 + 9.56ab 21.20 + 6.09b 3.075 0.08
FRU 5.67+0.33a 3.63+0.78a 2.00+0.77a 3.556 0.06
VER 13.33 +4.37a 8.75+3.03a 7.00+2.51a - 0.53
OMN 20.33 + 1.76a 15.75 + 2.86ab 10.40 + 1.29b - 0.12
GRA 6.33 £0.67a 4.38 +£0.53ab 3.00 £0.71b 4.759 0.03
GRF 47.67+9.21a 31.63 +7.06ab 19.20 + 5.44b - 0.12
CAF 15.67 +4.63a 9.25 +2.28ab 3.20 = 1.59b 4.126 0.04
WAF 8.67+3.72a 5.00+1.71a 6.40 £2.73a - 0.62
GR/CAF 6.67 = 1.67a 5.25+0.73ab 2.80+0.20b 4.433 0.03
WA/GRF 433 +1.86a 2.50+0.85a 220+0.73a - 0.44
MLF 29.00 +7.81a 19.75 +4.52a 10.40 + 1.83a - 0.62

T S- B2 FF ¥, H'-Shannon-Wiener Z LSS 8L, J-Piclou A FEFE K, INV- i, FRU- &, OMN- Ze &k,
VER- £ 7, GRA- FifErth; GRF- Ml UE; CAF- MOEHE, WAF- KIHUE, GR/CAF- Ml / MROEIE, WA/
GRF- 7Kisl / HTHIHE , MLF- Z 2008, AR /NG FREROR b AR SR 90T BAT B 22 5% (P<0.05).

Note: S-Birds richness, H'-Shannon-Wiener diversity index, J-Pielou evenness index, INV- Invertivore, FRU- Frugivore, OMN-
Omnivore, VER- vertebrates and fish and carrion, GRA- Granivore; GRF-Ground foraging; CAF-Canopy foraging, WAF-Water
foraging, GR/CAF-Ground/Canopy foraging, WA/GRF-Water/Ground foraging, MLF-multiple foraging. Different lowercase
letters indicate significant differences in the same index at different levels(£<0.05).
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Table 6 Correlation analysis of bird community indicators with patch structure

DEHR S

Patch structure §

)’

H J

N IEA
Area

2

Green space percentage

SR R

Green space patches

SRR SEE

Green space fragmentation

K3 7 b2

Water percentage

IKIRDE P E
Water patches

IR IRB AR JEE

Water fragmentation

FEH I PR

Construction percentage

0.905"

-0.768"

0.644"

0.561"

PAR -0.876"

0.952" -0.638" 0.524°

0.543"

-0.799"

-0.713" 0.585"

0.512" -0.694"

-0.901" 0.6417

H: *-P<0.05, **-P<0.01; S-¥FP=E5 B, H’-Shannon-Wiener ZHEEF5%L, J-Pielou Y5 FEF5%k, G-Gleason 1541, PAR- JEH:

AR

Note: S-Species richness, H’-Shannon-Wiener diversity index, J-Pielou evenness index, G-Gleason index, PAR-Perimeter to area

ratio.
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Fig.3 Fitting relationship of Gleason index vs park area and bird richness vs PAR
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Fig.4 RDA analysis of bird diet and foraging guilds and patch structure
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