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Birds as Monitors of Environmental Change

ZHAO Hong-Feng LEI Fu-Min

(Institute of Zoology, Chinese Academy of Sciences  Beijing

100080, China )

Abstract: This paper summarizes recent research on birds as monitors of environmental change. A general review is

given about the significance of such research at three levels: population, guild and community. The likely direction of

future research is assessed.

Key words: Birds; Environmental monitoring; Indicator
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R RARBI R ZLM AR . JE BRI FiEHE 248 A
J9F# (human disturbance). A9 # i B 42 5 2R 2 4
BE 5 AL (fragmentation ), ™ B (1) A= 5 A w40 0 0 5 3504E
MEZFEMER S E LR, B2 R4LE. NATHEE
BONE Z A R B F R A

AR T & 28, & R8I B 455 3 S ik BA 555 1) A2
16, BT 55 R0 PR AR AR 1) v B R, R A T
B Rt

1 W7 el S [a] B

HERATHERMNHK A, £5K, AMTE&LIA
RPN SR AT A LTI RS AN, W H -2l R A
ATCHT 342 EFUAEAN I AR TP IR BB SR RAT AR R
BACHIER R . A2 A IR 35 3 7 IR 2 R R A
WA B . X BT S SR B L UL S, T AE
FHE A — B B 9, 5 268 0 HE & B AR B A AT R
B

20 42 50 AEAR LK, BT A R BIEX K, A
FNt HARBEUR I 0T B R oK, LA & BRI A T B
MAESRG ™ ER, MRS ™ BT, A2
PRSI 0 B H 28 ™ 08, NSRS HE KT JE H i
I . N AT SRR A TR B LR 97 B0 85T 1) 4 % A E )
P, 2 F AT 78 23 A AR 2 W3R 55 0 S M AR A 1) o B
P, EXREX ERSENHTHERMNITHEKLKRE. 70
TR BRENAE G RN RO E XAFE T R
SEE. EEFAE 1972 FHAE T SRR IR
BCH B X TR R M. SShr b, SRR IR I
W N B — A T 2 T IR B g,
80 FEAR, SR T I RT5 Qe B 58 & AH 24 58 3%, 1
BTMHATENKRR CEMNH T KEE WIS
R KRRBER BEERBHR RAF PN, Furness
A1 Greenwood ¥ & 28 F T~ ¥R 5575 Je i I £ 47 T 48 &
TR, 0 H E T 5 KA NI BT G i F om0 Bl i
M X, GRAEFRFWMFE RS — D EEF R
2 W A5 AN 9 N i = Bl R AR AN B AR K (un-
expected change ) F1 2E 155 (1) B 4 25 fb'"Y (habitat general
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2 SR IAET I

5 20T P 858 2 A A 50 A B o Al FR i 3 AR AR B
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REEEME AR, HZ RS RXNENMETH
AN T, W E MBI 7 B O 4 5%
=, SEhr TAE P SRR, R K2R EHE NN SRR

<

AR A= M 48 7= ) M (Bio-indicator)
2.1 ARWE
2,11 PAEGHRIN PR MR IO R o AR A B B R &
Folb 25 BOHE HEAT K 0 B0 S R BT A 00 s AR L M R
BR )k B A AR Ak, N 5 bR #E B B AR I AR A 3E AT VR
M43 #r, WO B AT LA U5 B 3K S AR A Y BEORE DL KT S N
RIS 2 58 & B0 1 M8, A R T PR B IR I £ N A
AR5 M 00 725 A ) AN 8], T DLRE 20 855 1 0 43 v JE AR
I (non-biological monitoring ) A1 4= 4 1 ] (biological moni-
toring). JEAE M I I 3= R 0 R 5 v () W B R S AL
E2 LAY B W AT P 2 b . A R R o M X B ) PF
M B TRERA B v, G R R T R R T R R AR
R, mH AR . AN FEEENRE T
AW E A B DA PEAN 0 b . AR IR s AR T AR AR R
DU e e i i, AR R R AT DL S R H IS 28 R FH 4k T
BOAS 25 W 0 A B 4 I 1R AR 4K, T L AR 508 3 B AR A
B BT UM, RERE I A TH I S B IR B AR Ak, H AR AL
B T W, o P AR, DR Utk A= Ay M 0 7 o 45 31 2
FHATHRIE.
2.1.2 fERMIAN KR8 B PR P AR P A 2 AN
B BRI, A A e XF 3R 58 v () & P A e A AR
YA B A Ak 1 47 B 9, BRI UG 2 A1 T8 08 45 3 e 0ot
INEEA v O B 4 M R AT I T R A AT I e )
RPFE 7R~ . Machael 51 F 540 K ia] 45 T 48 7= 4 A
fR) T8 S . 55 FEFN Y T8 PR 58 74 A S8 1) AR DA A R
B, X 2 A WA A B AR D B VR T IR R T
DLAE 7N Pl G 8 IR 5 E AR e . sEbR b, BRI
W R, T8 7= P Pk i i SO0 B 2 9 08, AU 2 A
Sk, MATE S AV K S8 Flan i E S A,
MHAYS R E &2 B oI, P8540 BLE N A&
WA TR A=Y, FE AT RO RSB E H A
NI B .
2.1.3 WA AR R AR IE SR ARG BRI I T
v, B T G G0 RT3 45 M 0 4 B R0 45 s A A i A
M. Pertti 4G5 1 55 22 M & S8 A Dy 3055 W WU 1) 0 e
Y5 H0) 20 36 R R L, 4Rt T R R R AR DT L W 4 R
IEFEARUE . QOB A2 Ak 06 40T s B B IE B FR AR 4L (2)
W R B TR 22 R J7 VE R s GO E RN
A B PR B b S8 ) e A EAT RN (O &R AR
Y5 (SR AE R — 45 Py I I A 7 A R D 6 L AR R L OE
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v B (6) X PR 5E K 3)) (fluctuation ) BRURE, PR 5% % 51
FTRWUN IR AR A (7)) — /N ) W) Fh e 0% 48 7
P B Le IR G 25 A O AFAE . 4R R WPl I AR A A AT 2 i
Z T R 7 S e 1, 0 0 A ) AR AR ) T 2R L A R
B8R FR R YA S B SE

RAEFRZ hriE, (HAE L BR AR, W4 Fh A 45
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EIFANTE EE0T 48 75 W) M i M R AR ) 2 EAT VR AR TS
T A7 0T DR 25 5 #8022 A4S i) 43 A7 Al 26 Fif
5®ESHIN R R . U] FH AR A 48 R A p ok o A
BSHER K FR LA LA = YA ) W] AT M, SR G R X
53 AT B RYAH 5% 43 B P b HE e 7 VA5 H TR R
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REAE N Z FETE TR R WA, A AN —
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B 1 M 0 A A R R R
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— % &I 43 2~ A4 23 1] (individual space )« 24 1 (local ) 3
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RKEZFPIH AR T AR A St A, i X
R A D M B — e i B A AT R
HH ()P s QIS MUAS [R] Fh i F B 2 255 O s ) B A
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R I I ) 32 B S A, PR R T ) S Y S e B E o A Ak
R WMMEER H RN T T AERRR RO N B R
BT GRS SCHE R 7% 5 2 AN I, 5 508 535 1 3%
AR, Bl 9 52 i & 28 B 1) 30 855 IR 7 2 22 7 THI £
M H 5 28R 5 2 % T il 29 Fh ¥ (density-limited popula-
tion)., 7ESERr TAEH, Wl 2 £ 5 FHAT, KoY KA
B2 NETE I, 7R B BT A, Bl R I 20 Af AH X S
Hh, BT RE 0T AR e AN A BRI Bl 7 TR AE O [E G, T OB R
A4 B B I T DASR AR B T A A ALY
f5 81 . Stephen %4 H T 753 A 5 /R 4 W ) 5 2
B B Sz 0L MR B R T RS SO B R IR Y
REEIRBE 7. A A I D 5850 5 0 i R AR <0 P4 (a
pair of years) N — 4 &, T LU 5P 4 1) 5 1) 202 AR 40 1
B, WX REEAHER S N aEL S ME e, il
A9 I ) 8 A B R = g, 7R B AR B I, RS 2

B AR E N B T 4 G R BT
FREGEFRHR AN 1% 75 F8, T HL 70 B P A AR T 1) 5 7 ik
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IR T RE, BI04 MR AR 2, O 2
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habitat) (4 Z= BRI F & K EM AR IEAT R E
JEIN T, MR T AR S 52 i A 2 B SR R R R R
MOS8 IR, T HLE K 2 5 /N S SR Ok Sk & AR
HOR RS T DR R AN S R AE

Tl AN A A A DY $R 78 Wb 32 B AR ME TN IR B 75 e
Jimm. HEEHEEMTHENESRE AT L LK R,
HFG ER NG WAES S5 ) A R H A th AR R, TR el i 3 5 1
M HE HR PP R RBEEEROSERNN
SE T LM 00 B 8% o 9 4 S R 5 M TS S, R A
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SEUL LA 24 X S 2 BB . A
& W], DDT A1 PCBS KAk & W) 7] 51 2 1% 59 52 22 7, FH
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BRI S OPR L O 72 1 JE AR N S & B R AR N
HHUR 255 B B W s B % 2 1A R A
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YU R0 40 M Az A TR L K () BB
7785 IR BURI 91 15 14 B 2 R AF K R S o A
BRATHEGROEN AR, £FZERCL
AL T ES KRS e R G JF BACRIR
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2.2.2 PRI P (uild)E 2 R 52 R E R 1 K
JEAE AR A 4] 5 SR 5 A AL BR R AE — k2. A ] H1 Root
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eringhaus /2 H Il (41 ) 2 18 5K M I 3 858 A2 3, AR 520
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o FE v A — A o AR A B 45 SR IR B (¥ AR 161 . Rob-
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PR SRR AN — B, B 5850 A [ 9 52 0 7T B 5 B0
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7(6) EULY/EE

Chinese Journal of Zoology

o AN X R A S R R RS
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