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Microhabitat Selection for Wild Birds in High-density Urban Areas Based on

Niche Demand
—Case Study in Century Avenue Area, Pudong New District, Shanghai
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Abstract: Based on the bird surveys in blocks along Century Avenue, Pudong New District, Shanghai, this paper analyzes the niche demand and microhabitat selection,
explores the preference of birds on the hard surface of buildings/structures as special microhabitat in high density urban areas. The results show that: 1) The tree canopy
and herb surface provide main food and nest spatial niche, which are also verified by the analysis of microhabitat selection; 2) Vertical hard interfaces can also provide
potential microhabitats for wild birds in the city, which could be used as a supplement to the existing biological habitat system; 3) Due to the demand of some wild birds
to build their nests in urban building/structure holes, it is suggested to reserve certain holes in the design for building facade, sculpture and street furniture to provide
potential space for the related birds' nest.

Keywords: birds; microhabitat selection; niche; high-density urban areas

Fund Items: the China National Natural Science Foundation "Urban Ecological Space Optimization Mechanism in high densityurbanized area: based on Urban
Biodiversity Assessment" (Grant No. 51408426) ; the independent research project sponsored by Key Laboratory of ecology and Energy-efficient Study of Dense Habitat
(Tongiji University), Ministry of Education

1 515 B0 RMF, R YR B R

SRR R WIS HRERBENE  EtEEA P 488 (habitat) , SUFRHEE M,
HNEFEZNY), WA AESIEMIRIE  REE AR A AE BB ¥ A PR R R
ik e SRRAEBSCRIONEY), AR SR TSI S e, M, ks

F#L /1979 454 / 4/ BigN /L / FRORF@S ST GAN Jing, who was born in 1979 in Shanghai, holds a B /1969 4E4= / 5 /g N / 181 / [RIGFKA4 dnkl

TR 27 BE B ERRIE 9 5% / B 9507 1R R T A 2 RE v S @k Ph.D. degree of Urban Planning and Design in Tongji SHER S G202/ W7 RN A A S R AR S (R
. WS MR SR (R 200092) University and has been a lecturer in College of Architecture #F 200092)

JB{EAEE M (Corresponding author Email) : and Urban Planning in Tongji University. Her research

jinggan@tongji. edu. cn focuses on urban biodiversity and built environment, urban

ecological planning and research(Shanghai 200092).

86



WM 1 78 S5 T (vegetated surface) DA IBHI/KAASEIT FARAEST, th
AEW RIS B, B, k. PR, S ER A  (hard
surfaces) 4 ™,

AR R I, P SR AR TE I B A AE B S A I 7Y
s P X SRR R RS MR AR E RS (Niche) FisR. B
BALR— NS RS H, ERRL 20 FAT SR A B &5
SR MPDIBE R R SIEM Y REAERER AN (1983) Wk
BRI “HuhE” TR A SO LR A <L T g%k
FHAB AT A B A TR EIFEEY) (Food) « 7K (Water) FIEH
Ffr(Shelter or Cover)™ . 7E 3 BEHRIX , 25 ) f St ELBRARME (0 A A1 75 3R o
TR S AR S A IR, M <R AR BT H %
ECERY. K RSP 54 SRR SR R T IR R 2 1
RN Z AR AL T L M B R O B ) S M o R R ORI R
IS TR, DMRERAfF A %A v

AW Fei e BT AN X HORTE I X, BT SR A
TR PRI AR BEE %, 8 R T S R R S AR S —— 5 / )
SN I, DAIITE s X 25 (B AR S A g o F b o 5 i
BONTEE IS T A R AR AR

2 Wk
2.1 WX

AR SR L i T AR DX T 40 R MR R W i X A 4 A [
Bl 100m 7e A7 1) 56 BE AT 5 10 B DA i 5 s VR 26 5t 40 2 i e A 1 7
Yi, 0T 51 AMHEUE R, STEIR 4. 60km” 1% DXL 30 1 G
X, %08 i i (2011 FD ) @) FEHHSRR g fE
P (20.22%)  AFEBOE L (27, 45%) | JEEK K37 ML (29. 51%) |
SRAC R (14.79%)  AFLUOE S A L (6. 72%) A&, AR MR
e DRI LSRR, XTI R FE R X S R SO Bk R, B
—EMAREE (B D .
2.2 PHETI

KR T 9 5 AR R X, A7 X 10725 A E T A RE A K
—HFRLk, PRSI N I EEASE (B2) o TAEREDN 2014 4F 11
H—2015 410 A, - bAEE— R, ARYE E A6 e P82 e Dy
KZET: 00—10: 00, &, BZFE6: 30—9: 30, HZFE6: 00—9: 00, fif
P 8710 {5 XU B e, LA 1. Skm/h (R AT HE, 03 PIIL & 25m i
FE 9 LR LA B AE 2R R B, AT AR Bl 1926

GUO Guang—pu, who was born in 1969 in Henan province, holds a Ph.D. degree and has

been an associate professor in School of Life Sciences and Technology in Tongji University.

His research focuses on animal ecology and conservation ecology(Shanghai 200092).

/Research

1 BFFEIX IR AL B 5 ]
Location of the study area
11 B FE X AAE e i 43 el o
The study area in Shanghai Metropolitan Area
1-2 B FEIX AR AR X A 0 i 4 A s

The study area within the inner Ring of the Pudong New District

® FE R

|

’\’_"./\ [wsmans \

s

1

TR AT B Mg, RS, SR T AL KA B 2
WA WM B I /M. ORIR, TERE, AR,

3 ZR 50T

T IC R BT 55 10 231 FUK, 8 8 H 25 B} 47 Fi
PR (Passer montanus) . k%Y (Pycnonotus sinensis) A1
(Turdus merula) ]HLHF, BRI (Streptopelia chinenesis) %
(Nyceticorax nicticorax)K=EE8(Cyanopica cyana) KiSkH%E (Paradoxornis
webbianus )\ (Larus canus) RS (otacila alba) KREA157(Lanius
schich) A% WA 12,
3.1 RIS R AE SR R AT

BB BT R T B A O S E A AR S AL R AR
HRA 5 S BB RIS AR % I P, REE 5 DX 3 P 1 S 2 ) R B
Joe 2 T AR S T SR AT HE
3. L1 M AESALFR KR

WA SR T BAFE R, 5T " WA,
BT FEICI N 1) S R4 I SR R 70y D Bl bR R Y
HONE: 2) Jfr: REREMEY: 3 HE: DEYAE: O BR:
DA 2R, W25, WHALSME R E o', b)) | fmlR. D, IFE K
TR A A

Fic i 47 Fh 5 3rh, iRm0y B S A, HUOR AR
Byl 23T 36% AT 32%; T A% B S KA BRI 84%, X 54 T ET
)« [EB AL (Synurbization) FRABHFAE A A4 B P Sh A ELs s v
IR ™ (B3 .

B DA AN FEMECE 9, WfESE B, R/ Hh

87



2 WHFE XS A AR oy X S AR AL BRI E
Fives zones of the study area for bird survey with sample

points and sample lines in tercept

X: SANBREA R, 85 AR
- | ]

Laumne
TR s

e Baran s
FX4: BAITEHAR 18R
o 7 @enxa e &
DI < o5 © AsmEIaR
o
’e,,' 53 o
sz %

%

P

Basanes B

wighpy | mmwers
s §
LY |
O e P
4

s
@REN

npaze
k-

152014 B30 GS201250038 - Dot © Navio  Carvan & R

X1: BEREERMX 14MER FR2: WARMHEIRTIH 19MER
e fomyernwaunn o G
oo Klaw s

e SEE = avena S

@ mRs \(\ o5 ah ‘ﬁ g2 =~ a0
\"* €D A ranaman Amuanso

\ sreniaas o NS L 7 o]
\ s @ L @
&0 27 %

o= & xm = HUNE

@

() o o

% Shnen
©®

e Bexsaors g

= @ o
®
%ok Darama

ATRAED @ ranex

caas
@3R8%

faEn @azirs

@9
s e aiin

2
14.89%
205 1%, 0.77%_ 10.96% 24.85%
0. \ 34.04% -
_4.11%
—2.38%
17.02% 0.06%
213%1 /" ~~_17.02% 56.80% 0.27%
21 3%/ 4:26%
nakE R =R =& & GA  -HAR W T /A = /W W M /R 0 T /2
SEEM - g = A/ T A = WA /M
3-1 3-2 41 42
3 4

T2 A 25 23 TRV R R A e S 2R e il de v, L
OB = T SIS PR T W R A RS
f10) 1 72 i) A 25 A7 75 3R 3 Dy AR 3 T

W=D, MTHE RS, A% (gretta
garzetta) ¥ (Ardeola bacchus)] FiEa [/
WEIES( Tachybapus ruficollis)HE/KIS(Gallinula
chloropus ) 1 S UK ST , KA

BRI AE S AR S a1
Foraging habits of birds in the study area
3-1 DL R 5F
Counted by number of bird species
3-2 DA

Counted by number of birds

88

) AT RS (D .
3. 1.2 HmA AL R

ATHP S Rp A 25 Fh B 0H 19 38,
53.19%, RYEFIH SRALABE N AR, Z%
Bk 4% 1 IR, A SOKS S SR A T A A
(DAY NTTE NI TR SN N i et N
P B I B

4 TR FUIX IS R BEVA I B P S R AR A R oK
Food spatial niche demand of birds in the study area
4-1 LS R A5
Counted by number of bird species
4-2 NS BB T4

Counted by number of birds

APE 50 DX 430 P 11 B o DA SR S
TR R %, L5 0]y 42% A1 18%;
YO RER N RN BB, 350y 16%, 7K
T H B L 8%, AHECRE, 25 MBS
i, BERZHRM LRMEFYE (B
47%) 5 HARJLIELLGI#HB /N T 5% (E5) o H
ST L, R DX 3 P ) B 2 ) AR A v



5 BF 50X I B0 5 2 ) L S IR AR S 7R 3R
Nest spatial niche demand of birds in the study area
5-1 DAS A5
Counted by number of bird species
5-2 DA RHEITH
Counted by number of birds

FERAIARA BTIAN IS .
3.2 ERHE I PR B L o3 B
3.2. 1 AR Lt

DASEHb 1 2 5 20l 5 SIS BT A 1)k A 354
N SERR A A M A ) 2 A 2R, G5 5RER W 50%
PAERS R BIFEMAR S, 8. 47% A0 T 5=,
4.22% L THEME, 5% L Tk i THRATER
BERRYE, TRE 10, 85% S T BB KIS
AR, 4. A1 A TR L, 2. 23% fir T-IE#E .
B MR SRR B 2 s (&1 6) .
3.2.2 HRAERALT R

5 b SCAR B 7 18] AR 257 75 K B B 45
BR: SIREER AT O B RO
JERERLZE, W, KIRNE B I —
RASE (ET o W SR T T
N1, W R 8 P36 Ry, BAEFIEYLY.
F3k88. JLZ R WY (Phoenicurus auroreus)
R FEMEME RS (Eophona migratoria) « ¥ JEWE
(Phylloscopus inornatus)  KEH9, 22455

8%__
18%. ‘
42%
47%_

16%/

=B B w ATAEREUARL ~ AR = B = KR
5-1

81 W1k A e 1 1 3

Night heron nest in Pearl Park

¢

4%

= RS AR - A« BHUH o KIS

6 BIF 5T IX 3 1 S BEVA TR I A 15 e 93 L A1)

Microhabitat selection of birds in the study area
7 WX IR S SR AT AR A B i

Microhabitat selection of birds’ foraging behavior in the

S LUd}' area

(Sturnus sericeus ) NIFTHAST , TELK A,
FEEER, R Kt ot RS ST, il
SETAMEBIYI ALY 528, IE A (a8 T
MARZFHIE . X5 &I B2 R A A7

TR AR RIS 2RI R EAT R, AERL
AR 7 B R AR S IR B 2R A R I A
TN, A2 A DX R B 1A Sk B SRR
R, RS AR SO ESH 3m DL LR
CEL, RESONEFMTLIRE (B8 , X5
SR SRR G
3.2.3 A KRR AE S — @5 /1
B

B TS/ ME A, HAb SR
B S RAT L A A AR EAT L IAR 2,
AN Bk AR ) 58 B AT 9 LI e TR BT
Y/ RSN O BRI B, R
T RGN R TR (B9 o XZKATIX
WIS /WA EA AT L B ARG A,

14.06%

1%

4.41%‘
2.23%

4.22%

5-2

8-2 MU HTAT o 1 11 Sk g 5

Bulbul nest in Meiyuan Neighborhood

5.00%,& 50.76%
10.85%J71
8.47%_/ |

AR = A o EEM w RS = KA w R - ML - 34

/Research

HoAk H A R TS RFH & 1> s 80 A
HASR a2 IR (AT b .

LA 15 25 994 R R ILI AL F @50
s F Y b, Hob 435 Rkidsk T E S
FITIE J 1 19 24 iz B K 22 SEHE I 43 I A PR 26
FISk RS, BRINBENG ., DRS%%, AR HAF KR
W g B Sl B ) 7 b W
By BT OREUK AR AR IR R RS, oA
5 B WRR 8 75 @R M s S 1A B
F(RD .

BRI B A R R
FAEBAM M (Rr2) FREFIEE IS
HERL, EXERERFEA . ZRLLS]
WEREAEX, BHHEEHTF MBI
T E IR T =R B AR A (Re3)
Xof B SR E B ARG B T ORI S Ay ik
NAILGI R R @RS SRR
T, ASeakih EUE R, RO =R EE
ST M, B s vt A =R ks A

12.40%

7.81% \

-

u.ss%//“
233

L10.14%

36.74%

A MM - M« EWIHBY s K = EE - B

6 7

8-3 W ILH AN YRR HL

Sparrow nest in Laoshan Neighborhood

89



B (100 .

Mﬁmm%ﬁﬁa S A GO, SRR R GR
BRSO T LR, BEBT 16 2, FHBER4E¥, 90% UL ERRAE

6 JZLAT, tuw%z 6716 J2 A &R 4= AR AR, RA 12
EHBL AN (B 1D
BE— W oA A D SRR A B B2 5, T DU

XETASLEIAN 3 I 5 K SRS UE AT R 172 )2,
KL IR FA S I RREAT . TR 6 =
BB BRSSPI, SOOI eSO A M =
BRAERDE TSRS LSRR AR (B JRBLAD , fEH /g
PN X Hh —BUFFEAE 5 2 b X TASEER T 6 EH

F 1 BT AR SR A 3 R A5 B 1 5 o B L AN T a5 B 2
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Preferences of birds’ nest on holes of buildings/structures
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