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Nested analysis of urban woodlot bird communities in Minhang District

of Shanghai

WANG Benyao', WANG Xiaoming”, WANG Tianhou', DING Youzhong' *
1 College of Life Science, East China Normal University, Shanghai 200062, China
2 Shanghai Science& Technology Museum, Shanghai 200127, China

Abstract: Urban woodlots are isolated patches with habitat features similar to * habitat islands’. Spatial patterns between
and within animal communities change with respect to habitat fragmentation, and this is especially the case for avian
communities. The purpose of this paper was to test for nestedness within passeriformbird assemblages across urban woodlots
of Shanghai, China and to inform conservation planning across this heavily populated city. From November 2008 to October
2009, we used line transect and point count methods to survey distribution patterns and species richness of passeriform birds
across seven urban areas in the Minhang district of Shanghai. Areas surveyed included a neighborhood park, tourist park,
sports park and water conservation forest, representing the main types of urban woodlots found in the area. Through surveys
and satellite images we recorded park area, vegetation coverage, the distance from the center of the park to nearest water,
and the extent of anthropogenic disturbance (distance from the center of habitat to arterial road). We used the Nestedness
Temperature Calculator to examine whether bird communities in this area show signs of nestedness and what factors may be
responsible for such a pattern. Results showed that the passeriform bird community followed a significant nested pattern

influenced by habitat area, vegetation cover and water condition. However, nestedness was different from a real ‘island’
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condition. Anthropogenic disturbance was also found to influence nestedness. Investigating the matrix system in which the
urban woodlot bird communities are comprised showed that the temperature is 21.78 °C, compactedness is 41.3% , and the
number of species is between 14 to 38. Eleven kinds of bird exist across the seven focal urban areas, such as Motacilla alba
and Parus major. However, some species as Dicrurusmacrocerus , Orioluschinensis are only found in a particular focal area.
Habitat fragmentation contributes to the spread of birds. However, different urban woodlots have distinct habitat characters
due to heterogeneity and human activities also interfere with the spread of birds and habitat choice. Vegetation also appears
to influence the distribution of birds across urban woodlots. Birds tend to choose particular kinds of urban woodlots that
include diverse species, have complex structure or are at a stage of senior evolution. These regions could provide stable food
sources and concealed breeding grounds and habitats. Our findings suggest that more attention should be directed towards
large habitats, those with a high level of vegetation cover and plant richness, and a reasonable structure of urban woodlot.
From the point of nestedness stability, urban environments show instability following city development. Frequent change in
urban woodlots influences the migration and spread of birds, and this is a fundamental difference from how ° habitat
islands’ function. Based on the application of 3S technologies to urban planning and ecological monitoring we can now
utilize advanced technology such as remote sensing and GIS to monitor variation in urban woodlots and prevent the further
habitat fragmentation. The extent of anthropogenic disturbance should be minimized when planning and constructing urban

woodlots in major cities.

Key Words; urban woodlot; passeriform birds; nestedness; island habitat
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R SAGFFEARARL 3k T Aok~ AH [R], BEA LS ) 25 5
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AR 25 4R H_f‘ﬁj(’ﬁ% gﬁé@ﬁﬁﬁ}jﬁ AR KIE A Fig. 1 Location of the selected habitats in Minhang District
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AR PR AR E S HBR (T=0 CRRRFEM R 5E 2R E ; T=100 C IR MR E RN T) . T MR
FEAd A J2“ Nestedness temperature calculator” o 3K maximal packing” DJRE AT LU A B9 B8 547
S KAGHES [R] B +38E PR B
2.3.3 iRELMBR IR

#4 Nestedness temperature calculator $X {44 B A RE 5 7271 (T 2) 5 R 45 B ) 45 T S AR IE S 80 (R 1)
VERA G AT A R34, 20 IS L8 R 3R X B 45 M A 52, A 8 19 3+ 5 a3 #riz T SPss17. 0
AR TEL
3 &R
3.1 WiBHZSH

APHEFE B ] Are GIS 9.0 FEM TR K A EINEE 7 AR A SEARFE . A3 7 St s iy i AU
6.08—37.85 Ji km® N4 ; L LT 7 SRAE 58. 51% —85. 22% 2 i) ; /K YR BE S A 29— 104 m %5 ; P i 3=
TIHEMPEEIAE 212—1610 m Z A (% 1),

F1 LiEWETRMESMBISE
Table 1 The values of urban woodlot habitats in Minhang District of Shanghai

LR R iER S a1 ViER

b b T AL/ m? Ll AL/ m? FKIEEE B/ m . 3 e}
Woodlot X Distance to arterial
Woodlot sample Samplearea Woodlot area Distance to water Type
coverage rate road/m
1 37.85 29.60 78.20% 82 1610 Fd /N
2 35.46 29.69 83.74% 92 1321 HFEAR
3 31.03 26.44 85.22% 58 1359 SRR
4 33.12 24.29 73.35% 29 467 o3 /NI
5 53.22 31.13 58.51% 80 245 (UN=PNT]
6 4.10 3.17 77.23% 48 433 JE A
7 6.08 4.33 71.17% 104 212 JE R E

3.2 B
TERFE 12 IR EREE IO RETE H 52049 Fh 4r)E 16 BH(FR 2) . 7 kP TE H S8 14
Fh3) 38 FhANEE

F2 EiEWETRMERBSEERTE S HRBERERR
Table 2 Presence-absence matrix for passeriform birds acrossurban woodlots of Shanghai
[IES 4 Woodlot sample

Species

J\EF Acridotherescristatellus
FHIE RS Turduspallidus

B84 Motacilla alba

F13L 5 Pycnonotussinensis
Kil1% Parus major

R REWEA Fophonamigratoria
W28 Anthushodgsoni

[ B 1 BR4E Passer montanus
¥ A57 Laniusschach

¥k B34 Paradoxorniswebbianus
588 Turdusmerula

U Y

—_ = e e e = e = e e e >
J—

— o e e e e = e e e e Oy

F M Hirundorustica

B Turdusnaumanni

G GG GHG GG GG U U

—_ o e e e e e e e e e e | O
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Fhk B4t Woodlot sample

Species 1 2 3 4 5 6 7
WK BY Emberizaspodocephala 1 1 1 1 1 0 0
RG4S Motacillacinerea 1 1 1 0 1 0 0
2LRAAT Laniuscristatus 1 1 1 0 1 0 0
LTS Y Tarsigercyanurus 1 1 1 1 0 0 0
UL RS Phoenicurusauroreus 1 1 1 1 0 0 0
M Phylloscopusproregulus 1 1 1 1 0 0 0
Fibs B2 Cisticolajuncidis 1 1 1 1 0 0 0
W3k 85 Priniasubflava 1 1 1 1 0 0 0
FRBEHLAY Zootheradauma 1 1 1 1 0 0 0
M phylloscopuscoronatus 1 1 1 0 0 1 0
HNEILAE Parusvenustulus 1 1 0 1 0 0 1
T JEMITE Phylloscopusinornatus 1 0 1 0 1 0 1
HEERGEHR 5 Zosteropsjaponicus 1 0 1 0 0 1 1
KK Turdushortulorum 1 1 0 1 0 0 0
AW Cettiacanturians 1 1 0 1 0 0 0
& B Hirundodaurica 1 1 0 1 0 0 0
JKEY Cyanopicacyana 1 1 0 0 1 0 0
39 Emberizarustica 1 0 1 1 0 0 0
W ALANES Phylloscopus borealis 1 1 0 0 0 0 0
MEDE Fringillamontifringilla 1 0 0 1 0 0 0
&4 Carduelissinica 1 0 0 0 0 1 0
#4E Carduelisspinus 0 1 1 0 0 0 0
IKELES Muscicapagriseisticta 0 1 1 0 0 0 0
1945 Muscicapasibirica 0 1 0 0 0 1 0
A S, Gracupicanigricollis 0 1 0 1 0 0 0
18 85 Emberizatristrami 0 0 1 1 0 0 0
FESCS Lonchurastriata 0 0 1 0 1 0 0
BWELE Coccothraustescoccothraustes 1 0 0 0 0 0 0
INES emberizapusilla 1 0 0 0 0 0 0
BB Dicrurusmacrocerus 1 0 0 0 0 0 0
2560 S Sturnussericeus 1 0 0 0 0 0 0
Nz Alaudagulgula 0 1 0 0 0 0 0
B8 Pica pica 0 1 0 0 0 0 0
AT orioluschinensis 0 1 0 0 0 0 0
HHYSY Motacillaflava 0 0 1 0 0 0 0
WAL Sturnuscineraceus 0 0 1 0 0 0 0
R 3 i S8 38 36 32 28 19 16 14

R IR, 0" RRAR I

3.3 BRI N R

A A, BT TSI B ST R AR M R SRR 21,78 C T 41.3% . 7 B
T LRI RREON 14 FhEI 38 RS, JLrb R EAES (Motacilla alba) (KINEE (Parus major) 45 11 Fft 55 7E 7
HerEh HERE 0A  (H R B3 ( Dicrurusmacrocerus) SR LMY ( Orioluschinensis ) 55 9 528 HAE—/NREHD
i B, BT SR AP B SRR A AT SR E S (R 5 HOE B U5 AR BUA AR AR 1L,
TR A SO R I, (RIS B A R S PR IR BE 67 s R 22 | 3k B i 7 58 A ik S 45 4 T R a2 i 2R 5
PO 2 i A IR ) .
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