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Urbanization Effects on Birds: from Community to Individual
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Abstract ; Increasing urbanization worldwide resulted in increased human impacts on ecosystems. Urbanization
effects on birds have drawn much attention from community to individual. At community level, urbanization
impacts on assemblage, species richness, abundance, biomass, biodiversity, etc. were documented; Species
level studies indicated the causes underlying bird community patterns in urbanization environment; different
species have various responses to urbanization; Recent studies went further to detect urbanization pressures on
birds by comparing individuals in behaviors and life history traits between urban environments and native
habitats. Many evidences showed that a variety of factors induced with urbanization, including land use change,
human disturbance, heat island effect, food change, nest predation, artificial light, etc. contributed more or
less to the urbanization effects on birds.
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A & 12% (Meyer et al. 1992) , % 2010
GO e N N D NI IR ZY U NI S B SE i gl
50% , % 2050 4F, HuEk BN E T 70% F 2>
FFEIRKTT A (United Nations 2013) , it 755
SUR S T A R S BT R ) AR 2R IR E 22
A A A AR AR ) 2 Y O A5 ( Miller
et al. 2002). FAFA, ARG S0 I A 45 &
GEMLEIREIE B2 2 B TR R ONKE
FAHE P27 GOBOR B i 1 5C T (Grimm et
al. 2000) . ST AL Al R 9 AR AR e, A4 AR
B Wl A= AR | H AR S A R | T i
AN TR A Az NZETE ST S 2K
I 75 G RN A5 | LR AN [) J TR A 3 R I T
ARG E 24 (Mahan et al. 2005) 2% (Melles et
al. 2003, Marzluff et al. 2008 ). J€ 17 &
(Germaine et al. 2001 ) FIF 2 ( Parris 2006,
Riley 2005) %5877 4 1752, i b piA
A 2R R ) A (Czech et al.
1997,2000, McKinney 2008 ) , = 2&4E Kk 17
rhg i UL S S RE R T A Y R R
A FE B & (Savard et al. 2000,
Marzluff et al. 2001, Chace et al. 2006) , 3% fk
Xof 1 2 1 2 0 F 5 DB W0 AR 7 7K, 18
I RAKCE IR . N T REGE T kbl
AT 5 25 52 e A A 55 SRR, FRATRE A () B
FESCHRIEAT T YRR KBRSk HEAR SCF o
Z:7% DI HE 3R [ [F2E AT i T

1 Sl A 5 2R 7 1 32

T AT 5 2 0 S e R R A R
Fr fE IXR B KO (8 0k 3E 1962,
Hounsome 1979, Aldrich et al. 1979, ¥§ ¢ £
1984, Gering et al. 1999) , #fF 53 AS [A] 36k T fL By
B 200 A 5 5 AP HE Y 28 4k ( Walcott 1974,
T PHAE 1983, BN A5 1989) . AIWFFY &L,
Bl B SR 2 I D, 12 b DX 2o 28l
ZWD  Hg b R 28 22 S 25 IR
BT SRR 2 2 B8 19 (Walcott 1974) , HHLA A
25 S BE A & T R 1 2 X 12 18 B,
KRG H 20 % B Z 30 (Aldrich

et al. 1979), TERFIEL L, 2 B f i O )
A SE R iR Tz IX {H BE A Ik
T Ak 1Y g B S EEHT 7 AP B (Aldrich et al.
1979) o WAL 5 21 7% &5 1 1Y A 4R AE
AW A F & B (richness ), £ J¥
( abundance ). % B ( density ), ¥ &) &
(evenness ) . = W) & ( biomass ) 1 £ ¥ £
(diversity) SFBFETEAS AR BE A 52 e, 3k 4k
RS R AR YR N, SRR 2
£ BEIk T A AR FE B £ = 1 (Emlen 1974)
T B4 2V AR o 4 T S 00 7o 22 R ] 3k
AR EE 0946 5 T A1 ( Emlen 1974, Beissinger
et al. 1982, Clergeau et al. 1998, Marzluff et al.
2001, Melles et al. 2003, Lee et al. 2004,
Clergeau et al. 2006, McKinney 2006, Li et al.
2010) . {HALA WS & B BE A0 3nk T b S i A
BT 5 v 5 2R % 1 B R ) b 2 A
( Blair 1996, Crooks et al. 2004) . 3% fb 53
TEYIRE R 2 NS F B 2O SRR b T 4
I AEYIRE T S AL B Z2 R0 DT 42 1 5 2R
() F & B2 (Blair 1996) o IeAh, 5547 (14 1
SRAZSEERH L ST PR vy | S5 2 0 2 R ) 3
7[R BE AL 1 ( Blair 2001, Crooks et al. 2004,
Olden et al. 2004, McKinney 2006, Wang et al.
2013) , BIVEE A ST AR AR R B SRl T 5 S
7% 5 IR Y F AR A 35 S RIS AN — A (AR
T B A T R 2% I 1) B SR K 2
HIAK (Chace et al. 2006) , I8 1 % 35 T 1 2
TRE A AT 8 2 B, T30 T o A o L 55
B, H B BB | B LA T A PR 55 B
FoAE M MEF 71 225 ( Chace et al. 2006)
BEA ST AL R A4 vy, 5 SR IR A AT A i
A AP AR IR B A SR AT 2
MR AR A T B B9 A8 fb (8 2 F-4F 2004b)
FEELE S 11 W E R Ay PR EE R 43 OF
WEE K L5 S A AR AR DA L TR B XA
ZEMR EEMN LI (Petit et al. 1999) , [FlFE
A WIS, T A PR3 HE T 70 i 50 SR A
55208 i B 5 ) B SGIR OR RAY  2K (Lim
et al. 2004) ., Fernandez-Juricic (2002 ) 8 i X}
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PUHE A 1 4 B 3k b, 5 2 %) 9 A % B, ST
MR 2208 BOK 5 4 TR 22 50 F AR B B S
oL, 52 B0 H B I 1 ik 22 45 44 ( nestedness ) , (B E
B AN S AR ] o 0T vt 149 A -4 mT FR
TR 23 5 28 1 8 B A BB AL 2%, PR AT IR By
Mo B PR, TR S ik E R B 1T Wang 45
(2013 ) XA Fel AR 2RI AU BFSE ) 7w | R
SRNZE T YOS T30 7 RE DAV B 1 5 2 i A% Jmy
T AT AR B 2 R S
e WA SR N TR T 0T 5 2R
PPN HE 32 DX R

2 SR B SRR AR

N Tr] 55 28 X8 308 T A A [ sz oy i B T £ 288
REVEHSRTE U N AR A7 S22 AR 55 20
ST A I 6 B P AN (] BB o T 5 2 B
DX A3 Sy 3T 3 R A R A T R R R 2
(Blair 1996 ,Croci et al. 2008 ) , &% 43 A 3 i
FEHFR | £ )3 B R A3 T 9138 A ( Conole et
al. 2011) . I HEEM P I SR E TIFL
BT, 1 AN B R IRk R MR R TS
g BB NS BT R Sk T
RS FAIREEAE AR W2 b AR A N N
PR Fh 2 A4 B 2 3% ( Blair 1996, Kark et al.
2007) o PRI, i A gl A Sy G TR 5, AR 8 5
KA W) 24 PR A U8 25 ) FR ((Croci et al.
2008) . T AN [A) 3ol Tl AL B0 058 R 22 26 B, BT
WS A A R T AR R AR ik - e W R, PRI
3 BT 3T 2 2 R P e [ 5 A Y A6 )
(Clergeau et al. 2006 ,McKinney 2006 ) ,

T8 T AT R IS SR B
BN TR RS, i b3l A e E 2
AR B R ST BN R B GE TR Y R
(Newton 1986) , /INEUAE &5 4% Wi B TE 4f Ak 717
FNFE A (Clark et al. 1984, Newton 1986) , 1E
S ] VG A T 30k DX, SE U 59 ( Bubo virginianus )
JEH % W ( Lambert 1981) . AR LLRETE I X % 5]
Jv e B 0 A 8 %o 3T 1 e B R R %) B
TR /N S 2R A 7 VF 2 AR T I R
VTSR BRI, H AR b AT B 1Y B S R

(Newton 1986, James et al. 1987 ). 1% F &
( Buteo regalis) F1E N ( B. lagopus) X ZELIAH
Xof R B L S o B & ARl A B
WRLILEE MRS A R B
S T S T AR B ) B e, S0 3 s T
W MBI T 2K (Inigo 1986)

AWTFEIN , T AL R B AT ) T 1B £ Hh ok
A BIUNRR4E ( Passer montanus) JF RS ( Columba
livia ) %5 , T HEF A HiFP 25 ( Chace et al. 2006)
XA RE S RT3l AR R X B HL AL
T R 51 R AR AT S ZOA b 15 b B
A R 0 9 T EE T A U2
PR i I I B 455 98 U5 Y S0k Bl ( MacGregor-
Fors 2007) . 91l 47 3 [ M ) S8 M # F&1 7x
VFZ AR AR A HUAE ), DI PR B T A
52 B R AR ST AL R IR A A )
BB IALRR A5 A< 1 55 Fh gL, AR /)N ) 4G
( Mimus polyglottos ) . B} Jil #o 19 ( Scardafella
inca) \FIKEE (P. domesticus ) 25 AF A< 1 4y Fp ]
ARG 22 (Mills et al. 1989) , A —LLFpxt
AV St 98 T AR DA/ 43 UK TR X A et B
Al 7 H ) 3 T P 85 A £ T8 938 BV ( Dawson et
al. 1993) . MARLER Ty fhad B A R, E AT
2338 2k vk 28 B M (Fleischer et al. 2003) 180y
(Wood et al. 2006) , 544 ( Wang et al. 2008,
2009) , 3 B KN (Liker et al. 2008) , Ko
R ERGE , Bl EE a1 R e
T PR 2B A R B A TR BT IR
B —3B47 ( Geis et al. 1993) .

3 IR A AR B R

T A B 3 A ARG S T S B
YRR TR RREE  RECEF 7 A A R
RZES, NARFEAN ) 5 258 W RE ) 22 5 1 )
PRI L R 3t Iz A oo 3 i A 3t 7 1) PN ZE AL 70
FHEITIRTE S ZRAAIKE |45 % (Ambuel
1983, Harrison 2000, Fleischer et al.
2003) o A T 3E BT AR Y T S 2R A SR A
M3 75 ( Slabbekoorn et al. 2003, Wood et al.
2006)  H A1 1%$E (Wang et al. 2008,2009) |-%

et al.
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AU O SRR M P R BIF 5 S B, A AT B B
Hhr, N IR Xof B 2 7 A AR T S X
N 75 e A RAITR 43 o AR T R T A
X ARRATRR J B 05 e A e i s N hy e
P TR 1Y 5 i [ B B I (Wood et al. 2006) .
Wang 55 (2009 ) % 3, & I 3k T 1Y 15 2 78 3 Tl
WIS 2 e 2R B ORI N I T B T
A e e 5 2 o AR TP SR N AR AT 4
Ve BAE, JF BRI X A AT S ml LA 5ok /b 3
NI 25 A AR 80 (Sudrez-Rodriguez 2012)
AWFIE AR I, FERRAE AR E AR T BB RN S )
IRGE A U] 22 S, T ST AR AR B MR
PRBUAARI AL/ (Liker et al. 2008) . Sk fLHY
JE 7 ] s, S O T JRR 8 11 22 T A B B i 2E
R (BRIHESE 2007)

BT 55 2 1) A I 2 BN Y G
Schnack (1991) & 81, 4 KL 7F 4 to 4% 3k X ) Bi
XY ( Turdus philomelos ) 12555 ( T. merula) %
BN AR 5 ek A bR XA 5 T 2% A6 T L R A
REST 22 A PN TSk Rl & B DR 7 Ik
DX H SR B AN B v, X S 84 S i B )
Tl Yt B Y L AR AR, B AT AT AR A
FHN T, T AR50 DX R AR ) 58 4 HE e A
TEY, BTSRRI RS RS Y 5T
FIBE T, JUH 2 3l Wy 1 B %) L 491 25 DD AR G
T3 T rp B2 & ol T AT DA N C AL He
TERFAI Y [R) 28 BLAT 5 2 19 245 18 2 % ( Chace
et al. 2006 ) , A5 7E 5 [ WA SR B R 1
JEE ECJE ( Accipiter cooperii ) FLRRAMN AR B3t A
ZhE, HHAHRAE IR (Boal et al. 1999)
BT B B 88 (Pica pica) 18 H 77 HE KK BN
(Vengerov 1992) , H 7~ B B [a] F. T4 A 1l X,
IREAR L T A 5 AR A Ho X (Antonov et al.
2003) .

4 A[FEPIRTAR IR Z R S AR
4.1 IERRBE SRR
RO AE AN [R) N 52 ) 55 26 A oA (e 45

2006) . ST EREE A b T AR AL 5 2R B
PEAESZ R Y) (Lloyd et al. 2005) . £

BN, s AR T2 45 5 R R AT Ok
TR ( Gannon 2005 ) . I HNTE BHE T, 46
B SR EY FERA LIED R ICEHES
Yy, AE R T A A0 e A S B 2T A
BB Y98 /b ( Campbell et al. 1997), 7£ BBS
(The North American Breeding Bird Survey) #9711
RIPAT R, R BUT A B FE L R AT B 2R s b
T Al 1 X, AN T BE S PR A A R 2 T
B2 A BT A B BRI > . [ 1997 4F
TEUR WS BEAE LR 0 5 S8 B0 A 25 Tm] s e B2
2ok W AR, 45 R R B TR R A R 24k
Yo, 8RO B SR R R S 2 B
I8 /D ( Griffith et al. 2010) , A AFETF Wilcoxon
signed-ranks FSRZIU T [R] 05 43 B Iy I 30 2 1
3 BRI BE /N, HLIX R I G b 22
TR A ST W 75 Y44 (Reijnen
et al. 1995)

4.2 ANAFH Fedi g A FE i
BREE , NI B 4341 A sh o JE S BB B I 22 5%
N R SR 2 T 5 2 0 A RIS 2 e
9 2 N 3R (BRKAE4AE 2000,2002a) o B
REEBAR I TR S 2 A TR A AR Y
L ( EEFEE 2004a) o FHE LI AN T
B R, N T B e T S 2 S
WEFR(EEFAF 2003) , JF S ECE TG (228
B 2013) o AT ma b M E S5 2y
MWER P P TR 435, 6 77552 Wi 5 ) 0 S, P8 1
51 ECXF IR R | 77 R A& 3 15 B 4E ( Gutzwiller
etal. 1997) A, N THLIE 2 W 2 5 1Y
WEORAT y, To N BORH A B SR 0 5 224 2 XU
oY T R TE AR i B A TR R ML ( Baudains
et al. 2007), FEIRTTFREE P HHM T4
JE N BN B S sl R g A TR 1Y 5 BB 5
GTUIN=RESS S i L N:0]1'27 N 26 2 S S ¥ <]
5 NAH I BR B #1491 G A BIF 9 R 3
TENJ WA, ZRAEE 28 3 50% ~ 60% It
N5 5 1) 22 B P 23 38 2 TG (Marzluff 2005) ;3
R FE R DAY SR BL R BT LT bR 22 (B R 1L
% (Parus major ) 7 J B DX 1) S5 % B 23 /&5 T3k
T ( Hedblom et al. 2007) ; 5 4%k Hb X AH
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FE, AR S AR 3T TP B AR 55 R 3 G 0 T
#( Partecke et al. 2007) ; H £/ NI IEE Ay
PRI I R | A A A T sk A R S8 £57]
I EHE I RE VD XU ( Clair et al. 2010)
AT A 108 e s e SR SRR B A 2 T4
& &, B MY T Z 5 8 (Forman et al.
1998) ,

4.3 RABYN AUREILFERE S 5%
% ( Stephens et al. 2004, Lloyd et al. 2005) , A~
DR o0 52 4 30k T A % 3 T A A TR 5 e, v
I 35 1Y 4 R 2 — 90 2 BB AL W, Manley
(1958) J UL #& 5 1 3k i #4 & (urban heat
island, UHT) 878 ,  p T3 Tl BU Jo] 10 34 5 0 2
B, BRSO B S 2 RR A ARG IO
HESh WA 2 £ W, M 4 T 4 B3 ( Eden
1985) o WEAh, il Farii bl B A, Fu iy
BRTFG B AR | A5 73k T b B Y
A MR EGE ] (Beck et al. 2006)
4.4 BWRERIE BT EYHER AT
FRPETEAR AR - 52 We) 55 2R X A4 2 1Y) e 4%
5520 B P R A T ARAS AR E B IR T
ZHH (Small et al. 2005) , ANAEAEI T IR I5 RE
AT T B, B4 5 28 2 e PR AR Il T BR B
TS EL R E G X TR S R BT [
AL A E R Y (Small et al. 2005) .
— PO, TR & T T S B X, BT LA
MELES T B0 (HBFFE ) R R, i 00 8 Bk
Ak B R P B S i 3G O (Bird et al.
1996) . 7EFE [ DA, i T 730 b Al B K
B W AR IS G5 (A, gentilis) 1Y
36 (Rutz 2006)

4.5 WEKTE  ANERBEDCHE— B &5 W 5l
PIFT AR (Baker et al. 2006) , Jai5 5Bl
RAFTEC A BN H AR 255 0 PP Al A 5|
R EM, WA TR T 2K AE
S Y TE R RRL T HL 2R T H R ST
IPALR R WT . DG IRIE S I 5 38 BEhE AT A i — A
YIRS o G IR BRI 1 w35 A
OB AR M OBR K ( follicle-stimulating
hormone, FSH ), ffi ¥ A #l 68 1§ B ( Van

Tienhoven et al. 1973) 45 51 2 HF L& X 6 AHURR
B LS8 LR 4E L 69 25 ( Coturnix japonica ) Fl
MEXY ( Phasianus colchicus) 5%, KR/ 52k BA
P SR R T A RO 2 B 2R R
I R EEAE S (Jacquet 1997)

4.6 BEEE ALK JEE M (Felis
silvestris catus) B IN AR T S 2K 0y FEHE
o TSR BE 3 SEAH £ A0 0 A MR
£ A #H [A] ( Haskell et al. 2001, Sorace 2002,
Sims et al. 2008) ., Sl & ] fEJE R 25 Fh
TESNAS A EELH F (Martin 1993) , B AR 5E
A, T = AL A S, AT
Y AR O B, DA T e S5 4 B R A
ST XA AR (Eden 1985)  {HBOREE 2 A9 A
ARME , o T E AR 1S 22 R b 2 2R A Bl
X H E (Lepezyk et al. 2003), XA T8
IRIFSE 3, TIT L AR DX ELA O e 1) LA
N R B 20 B A4S B 2 Bl S B R
( Jokimiiki et al. 2000)

4.7 HMEZRE Smlidnyimssoec
NI TT SR T N EE RN Z —, EES
RYF AT 25% A7 i 1 o %7 990 5% (Klem
1990) , 7EHEIR KM N, S LR H: i) 48 oy 2 F
KA TE B 2 M 2= W 1T € B B (Codoner
1995) o IRAHE T I R IELE 5 ~6 A 0), IEJE R
051 B S HR B 40 S A Y, AR R A N
N Y S B2 5 KA IR -l A ( Codoner
1995) , L2 — WOl PSR . TR
RN, T S gk A, B A
YyFh 87 KL 2EAATEA (Rusz et al. 1986)

5 45 iE

FEYRTT S 28 5% Oy T, 3R R AT R (R
635 1962,1984) (H K JRLENE , T+ Z4EK,
B2 W)~ TR TR IR T & 280K A G Rl
SEHETE DR AE (B K TN 5E 1996 , 28 B I 45
2003 , /K AE4E 2005 , £ F5 5% 2005, 1 725
2005, 4245 2008 ) Ik A S 1 5 2R HER Y
K F (B 1989, (5 /K A4 2002a, b, E 4R
M9 45 2005 , F5 4: B4 2006 , Bl EESE 2007) , If:
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HETT DG AT 55 SRV 1 52 ) ( Rk 48 55
2000, JFEAHAEEE 2003, F -4 2004h, 2515 45
2009, Wang et al. 2013) , [A]if, 4L H B T ¥ Fp
K (E 4 20044, 2 BURSE 2013) T &4
PRIK S (5K SE 2007, Wang et al. 2008
2009) FRFSY, HHET, o E A AR A
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FEIF I W AR RS, SR AR E S 2K R G
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