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Relationship between urban forest structure and
bird habitat in autumn in Hefei City

ZHANG Heng'?, ZHAO Dexian'?, LU Zhikun?, LIU Hui', WANG Jia’nan'?

(1. College of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China;
2. Urban Ecosystem Positioning Observation and Research Station, Anhui Agricultural University, Hefei 230036,
Anhui, China)

Abstract: [Objective] This study is designed to explore the response mechanism of urban bird habitat based on
urban forest structure with birds as indicators, so as to optimize urban forest structure and improve the
ecological service function of urban forest patches. [Method] Taking Hefei City as the study area, 21 urban
forest patches with an area of 0.5-2.5 hm” were selected as sample plots. The characteristics of plant community
and structure were investigated by sampling method, and the composition of bird community in selected sample
plots was observed and recorded in the form of fixed sample line and sample point in autumn. Combined with

ArcGIS and satellite images, the relevant indicators of urban forest tree species composition, space,
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infrastructure and landscape structure were quantified, and correlation analysis, principal component analysis
and regression analysis were used to clarify the potential relationship with urban bird richness, abundance,
Shannon index and Pielou evenness. [Result] (1) 90 species of vegetation belonging to 51 families and 76
genera were recorded. 38 species of birds in 22 families and 8 orders were recorded, accounting for 10.08% of
the recorded bird species in Hefei, and 1213 birds were counted by maximum retention method. The dominant
species of urban birds were Pycnonotus sinensis, Cyanopica cyana and Passer montanus, and the bird
composition between patches had a high similarity, with an average similarity of 0.588. (2) Non-parametric rank
sum test showed that there was no obvious difference in bird community with or without water area, and the
composition of urban forest tree species, space, infrastructure and landscape structure had different degrees of
impact on bird indicators. (3) Principal component analysis showed that the factors affecting bird richness could
be classified into three aspects: the amount of resources and potentially available resources of urban forest
patches, the richness and diversity of trees, and the resource enrichment degree of patches per unit area, and the
equations of bird richness and bird abundance could be obtained by further analysis. [Conclusion] The
attraction of urban forest to urban birds depends on multiple structural levels. The indicators that can reflect the
amount of resources and the potentially available resources of urban forest, tree richness and diversity, and
resource enrichment degree per unit area are important factors affecting bird habitat. [Ch, 3 fig. 3 tab. 26 ref.]

Key words: urban forest; urban birds; forest structure; biodiversity; Hefei City

Sl T ARARACEA — BRI TR | R A SR RE, R E HA RS TR R A SR
Gulk o5 HREY, LA M XA 20t AR A A BN . VR ARSI RlaBEXE AT . RN FARA B B R
BRAY, SR AR IR S 2 R AL 1 S BPE OA S M R A B A A A o T B 2R S T e R AR A
WL E s, viapfettaeky . E iR BRI Bua SRR SRS TIRER Y, RS AR 2
PERYE ZH AR I, WP IR PR A P R 22— 00 DA X Sl iy bk () 0T 5 5 22 b T 3 T R A
TP ORGP ANIFREIIRES , EA 2555 DhRE Lt 23 SR W ie v AR L 2t
s, BT SRS SR IR . E AN IR SRR S i LR o T R, R
P RAST 55 28 0y i RS- My ol i A2 S0 SR AR AR A2 ), e i e A S 2 AN [ A 0 S 2 A
BERAS LEP L R/ INRUBE LB AN AR R A AETT D, S A T A B 2R AR v A A A Al K
[ AL AR A2 T, R TERE L 2 R A A ST 2 el S5 A5 S et BEBR oy, (HAS BEBR 2SR, PS4
D I ZRARES R 2R AT S5 v 5 o DRTTRIAS BIE 5 LA B4 28 45 -, 225 1k SC Lkt 2%
OB S, B HOE A IETTZIRIX 21 AT RN 0.5~2.5 ho (1 30 17 ARAREE B4 7 30 7 ARAREE A4 71 1 25 4
PRy MARRZE ARG ZST), RERb AR 55 B0t . SEMESHRF AR IR L0 5 SR i oG &, Rtk
ARMRGERE, P AR AR B MR 2RV E R0 T 0k, R S A AT R AR SRR, JEHORAE D B2
S A SR Y A A5 IR 55 R

1 B X

AT FAE R XAV = AN vG s, YIHEZE], 30°56'~32°33'N, 116°40'~117°58'E, Jm@ IV 7 il
MR U Aok Y P ) ) A 2 KU DX, b PEAF B S v i 5 8 Sk R IR AR, R e i I R R AR T =2 —
LW XA TA T O, 20 2 80 AFAR LIRS AL, IS T R sk 3nt, HA RIFH
BRI, MERIET “—#—1& . PREWE, —ZNUX, 287 U RRmR s mmRdi, %
WX ARG RIS 2] TR TE, I X SRRk 40.3%, ST 25 50K 46.0%.

HRETHAL T E 3 A ST MMIE PR R —PKANE” 5 S pEmaE db g, AR LAY
MRMGIRFE R LR 5 AP X, A IER I T b X ST R, PR X, Al
FEAHL B B S YU HIE BRSPS . ERUZEAER XA MM X S 2R o s . BT A AL IX



5539 B4 3 4]

ik

RAE: SN AR SR S 2R e R 573

HI0R 5219 H 68 Bl 187 )& 374 Fh 3 Wkl , BLBAE KK ELZHMT .
2 HtR Tk

2.1 HEHNIEE

A RE T HA R AR T ARMARIE , R bR e AR AR BE R o3 A1 R S TR S ARAE LAy 3R T JE R
IR T ARG 320 S0 SC RS ARMORE i X, B “TRIFRR T 0.5 hm®Y, Hb3slHE 7% (4 155350
Wi i AL 2 AR F) 5.5~28.0 m?s hm 22 H KA 68 35 7E 10%~30% K VI L7, TEARET X —3R Py J 5
B3 AR DX P 0 2 B 48 21 AR B[] BE K T 300 m 8K T 100 m HAT = Tl FHFE, MK 0.5~2.5 hm?
(IR T ARARBEERAE A (3R 1),

Table 1

x1

Y T AR PR A AR L

Overview of urban forest sample plots
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T 375~425 m® BYREHT, 1.5~2.5 hm® RUBEE ST 2 AARiERE 7 sikEnly , LA HEJr alibEy 24 40~ BB &
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Figure 1 Characteristic map of regional landscape structure index
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Figure 2 Composition of life style, feeding habit and protection level of urban birds

3.2 W B EBEEMBES T
3201 BE4pm, EGARRAZ4E HmE2AI. PFRXIHCHESES H 22 FF 38 Fl, HEMETHTICS
SR 10.08%, HH4EIE H Passeriformes 29 ff, dE4IEH 9 Ff, WARMEMRALIT 1213 B, BEA L,
W5 24 i (63.16%), J&A MEIRTT SAHER F LA IR, HES 1 (2.63%), 415%5 9 Fh (23.68%),
ik 5 4 (10.53%); X R b, drdb B 19 Fl (50%), 7R VEF R 14 B (36.84%), T A RS Rl
(13.16%). PrALAFSRFEAFAHEIZE, BT S R AR T
322 BELK. RPEFNBEMLSF MNEME LS AEEKY), SRESRSEH SN &R
76%(& 2), AU, ST AR & A e SR T R e B BRI . WP G0N T, DU LS
FKHFE, BFEEFTSE LCO)WF, LBAEAPRY SENH 5F . PL#HF A H K Pycnonotus
sinensis. JKEHY Cyanopica cyana . BIRREE Passer montanus, & 2B EHEESE, HTHERT, B
IREIR T A PR A R A G 1, A B A S5 8 B A AR . A S s RARAL %%%Eﬁ
PRI, SUASAY IR RR AR, SERRIA A bz B e DXCE LA Bl 47y FE A AR BRI 32 B0 JRR A8 Wil
323 BHABEEFHELBREAAMESV FHSEKFEFTE 4~15F, 2/ 11~122, ZHEEIEECH
1.34~2.50, ¥I5JBEHEE00 0.37~0.69, ForbiEih 21 ARIXBIR T mbnife, HERFEFE . 28, ZHNK
R Y5 B SR B A T HARAE . ARLEE 3BT (3R 3) o« ST ARARBRE A 5 2 20 i b HAT i X A R
P, AHLEE(EA 0.381~0.857, HI{H K 0.588. LIS AL L ERINE WAL, 0 528 HIR e R 2k
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Table 2 Statistical table of birds in sample plots
H. Bk JREAAL MR GO HIURE L S WL
Fi8J8 B Podicipediformes
1 B8FERL Podicipedidae
IINBEI¥S Tachybaptus ruficollis R I LC 10, 17 +
5% H Gruiformes
2 B R Rallidae
KRS Gallinula chloropus R X LC 1 +
% H Columbiformes
3 M8H5%L Columbidae
LIBENY Streptopelia orientalis R i LC 1.3.6. 7. 12, 13, 15~17, 19~20 =+
RN S. chinensis R FR LC 1~21 ++
A%Z H Cuculiformes
4 #E8%} Cuculidae
W8S Eudynamys scolopacea S R LC/E— 18 +
fhi:ME H Coraciiformes
5 R EF] Alcedinidae
TE R, Alcedo atthis R I LC 1.7 +
#iM: B Upupiformes
6 W MAL Upupidae
M Upupa epops R I LC 3. 11 +
¥ H Piciformes
7 B BB Picidae
S3KKK S Dendrocopos canicapillus R iy LC/E— 3,13, 17, 20 +
KEEKA S D. major R iy LC/E— 13 +
4% H Passeriformes
8 #4F} Motacillidae
FI#54% Motacilla alba R I LC 1~3. 6. 10, 17, 18, 21 +
KB5S M. cinerea P I LC 7. 17 +
9 45} Pycnontidae
STAEWERS Spizixos semitorques R xR LC 4 +
13k %5 Pycnonotus sinensis R 7R LC 1~20 .
10 fH 557} Laniidae
1A 57 Lanius schach R % LC/E 5,10, 16, 17 +
11 #5#} Sturnidae
J\E} Acridotheres cristatellus R X LC 2. 7. 17 +
2256, Sturnus sericeus R K LC 13 +
12 #5%} Corvidae
KEHY Cyanopica cyana R I LC/A— 1~4, 6~21 4+
8 Pica pica R I LC 2, 4~8, 11, 14, 18, 19 ++
13 #4F} Turdidae
LT Luscinia sibilans W I LC 19 +
ZLE RN Tarsiger cyanurus W o LC 13. 16 +
90 Copsychus saularis R R LC 1~9. 11~20 4t
JLLTJENY Phoenicurus auroreus w o LC 9~12. 17 ++
KSR Turdus hortulorum W rn LC 7. 12, 14 +
548 T. merula R B LC 1~8, 10, 12~17. 19, 20 +
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Table 2 Continued

H. ®H. #h JE ER Y Hi 3R SaE il Exis HBUFE L S5 LA
14 $5F} Muscicapidae

WHESS Ficedula mugimaki P o LC I 12, 13 +
15 1 J5 7} Timallidae

MRS RS Garrulax perspicillatus R K LC 0O 2,12, 20 ++
16 348} Paradoxornithidae

¥k 9% Paradoxornis webbianus R X LC I 2 +
17 B F} Sylviidae

T NEANES Phylloscopus proregulus W H LC 1 1~3. 7. 9. 17, 20 ++
W BT P. inornatus P i LC I 12~15, 18 ++
WALHI# P. borealis P T LC I 20 +
18 KEILEF} Aegithalidae

MER B ILI4E Aegithalos caudatus R wH LC 1 6 +

213k KRB ILEE 4. concinnus R x LC I 6. 20 ++
19 1146F} Paridae

WEIL4E Parus venustulus A\ R LC 1 6.7 ++

KIL4E P. major R o LC I 6 +
20 42 F} Passeridae

BHFREE Passer montanus R i LC O 1~3. 5~9, 11, 18, 20. 21 4+
21 F#E4EF} Fringillidae

ME4E Fringilla montifiingilla \\Y4 o LC G 2 ++

AR BEMELE Eophona migratoria W o LC G 4.6, 7. 12~14. 20 ++
22 #%F} Emberizidae

8 Emberiza tristrami w I LC G 19 +

DT R, SHEMES | WRAED . RABS . PR, HFWRR, [ R AR AR ZRTERR . bR, (P
th, LORHEA E AR B AUCN) P AR, B — WS — BRI E, B W8 R ah s I, +++
ARl B IR, AR e, DR, GHARILA, ORAEIAE, PHEME, Skttt s

W, BN NS Luscinia sibilans . 2LW) % WY Tarsiger cyanurus . F1JE S Emberiza tristrami F10S i
#Ficedula mugimaki SAE IR Fel MO 25 45 Bk B RE b H B
33 WHARREHSHTEEXRSN
331 AAKBSFIES BEFEMGXZ MRS RME L0 20 SHEH R G T0KER 50 2 4, ik
K. FARBAEER 1~4, 6, 7. 10, 15, 17, 18, Jo/KIAFH 5. 8. 9. 11~14, 16, 19, 20, FIH
SPSS 25.0 HATIES BB ML, 5B R FHIKEZER b, SFEFE, 25 SEMEURIYL)E
AR P TC A 2 R A KA M A I AT e TR B S A /N TR UK SBER AN R DR AR £ K S AT L T
U5, HpgiEm st i e B fbd e, A e, AT 28407 SEBRURI b, A KB HL A /)
RIS . R BOKRG . AR . KRS AR S R EKIEE S, b,
332 W AMEHE B EE G EAAREM  Spearman HOCHEMHT IR 5245 B SR 4L 45
T AP EE R =0.664, P<0.01), FFARZHENE =0.570, P<0.01) # . 3 IEAISG. 525 A1 45 H4 i pk
ARTEE B (=0.696, P<0.01). LA (=0.577, P<0.01) M i3 EHIC, ST AR E
(r=0.484, P<<0.05) WEFIEAC, 5HEMBMELSM T IE K =-0.459, P<0.05) BEMAHL, S50
SRR REHL IR (7=0.585, P<<0.01). BEHRXF &A% i@ M H 2L (dIIC)(=0.638, P<<0.01). nJfgi%EiE M &
B (dPC)(=0.634, P<<0.01) Hz ‘B E A,
333 mMWAKEME BR S EAMXE SRZEEMFHREWN LS TARY R E B (=0.489,
P<<0.05) @ EIEAHI; FEAS 54 S5O S8 36 AR (=0.657, P<<0.01) # B 3 IEHIC, S0
A (=0.549, P<<0.05) WEFIEAH; LA L5 ETE B A% =-0.471, P<0.05) B3
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Table 3  Bird similarity matrix chart in sample plot

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 0.667 0.818 0.526 0.556 0.640 0.692 0.667 0.667 0.526 0.526 0.609 0.583 0.600 0.778 0.632 0.640 0.700 0.600 0.667 0.533
1 0.667 0.571 0.600 0.593 0.643 0.700 0.600 0.476 0.571 0.480 0.385 0.455 0.500 0.476 0.593 0.636 0.545 0.615 0.471

1

2

3 1 0.526 0.556 0.640 0.615 0.667 0.667 0.526 0.632 0.522 0.583 0.500 0.667 0.632 0.720 0.600 0.600 0.750 0.533
4 1 0.667 0.636 0.609 0.800 0.533 0.500 0.625 0.600 0.571 0.824 0.667 0.625 0.455 0.588 0.706 0.571 0.333
5 1 0.571 0.545 0.857 0.571 0.533 0.667 0.421 0.400 0.625 0.571 0.667 0.476 0.625 0.625 0.500 0.364
6 1 0.690 0.667 0.476 0.455 0.545 0.538 0.519 0.609 0.571 0.545 0.500 0.609 0.609 0.667 0.444
7 1 0.636 0.545 0.348 0.522 0.593 0.500 0.667 0.545 0.522 0.621 0.500 0.583 0.643 0.316
8 1 0.714 0.533 0.800 0.526 0.500 0.750 0.714 0.667 0.476 0.750 0.750 0.600 0.545
9 1 0.533 0.800 0.526 0.400 0.500 0.571 0.533 0.571 0.625 0.500 0.600 0.545

10 1 0.500 0.500 0.381 0.471 0.533 0.625 0.727 0.471 0.471 0.381 0.500
11 1 0.500 0.381 0.588 0.533 0.500 0.455 0.706 0.588 0.476 0.533
12 1 0.720 0.762 0.737 0.600 0.538 0.476 0.571 0.640 0.250
13 1 0.636 0.700 0.667 0.519 0.455 0.545 0.615 0.235
14 1 0.750 0.588 0.435 0.667 0.667 0.545 0.308
15 1 0.800 0.571 0.625 0.750 0.600 0.364
16 1 0.636 0.471 0.706 0.571 0.333
17 1 0.435 0.522 0.519 0.333
18 1 0.556 0.455 0.615
19 1 0.545 0.308
20 1 0.353

21 1

MK TESOMSEH 5 R A (=0.625, P<<0.01). dIIC{H (r=0.635, P<<0.01)#k B FIEMRK, 5
dPC i (r=0.473, P<<0.05) WLFEIEAX,

334 WMTAMEME BE ST SRSHEMEERFA L B S TRARYF S EE (=0.601,
P<0.01) BB EAL, SIEARZENE =0.504, P<<0.05) B3 FAE; 7E2sE45H FS5ARREE 5
A (7=0.625, P<<0.01) i) . 3% IEAHOC, 5 IR K%L (=0.487, P<<0.05). Zk{b%T o 1 AL (7=0.482,
P<0.05) B IEAHG; TERAZEH) L SIS (=-0.526, P<<0.05) W EHAHI; 7ER0Ugsi
5 dIICE (=0.615, P<<0.01) B2 IFAHOC, 5 dPC{H (=0.515, P<<0.05) W& IEAHC,

335 WM AMHGEME BEY A AAAXE SRS EEMMARSEE SR ARY M FEEE
(r=0.594, P<<0.01) B EFIEAC, SIRARZHENE =0.504, P<<0.05) & EAC; TEX ML FS5MoA
W B 5 7 AR (=0.617, P<0.01) M B 3F FEAH X, ST/ ASBE =0484, P<0.05). 517 55 mH
(r=0.464, P<<0.05) W EIEAHIG; TERAEMIZEA | SE B E =0.512, P<0.05) @ FHAAHX; R
LR 5 dIIC {5 (=0.617, P<<0.01) # W EIEAHXE, 5 dPCAH (=0.512, P<<0.05) i EFI1EAHC.

33.6 WMTFAMEMERT B EME X R T RSZ DA ORI RAREGEH 5 5225 42 5 B a) i [8] )9 43
Bro RESZmmREd &2 325 BE Ry A A s AT ERUr 0T, [ m RS B R, e S
AT T3 Rg=0.399R+0.005D1+3.1764+0.755. Hip: Ry NELRFEE (Fh); R ATFAREEE; Dr
RIAREE (B -hm™); A SRR (hm?). BERVILG BESH 0.888, R M 0.789, WFEJ5 Y R* 4 0.749,
T R AR BoR P<0.01, [MIHRCRES:, JrEd KE % (VIF) f S A E7EIE gt B R B
WS RERI IR TR 00, A5 2 AY 5 208 3 5 B TOE 5 I (B A AR OG0 8, 76 0.01 S 2 7KF T T 5 0t )
HAHC R ER 0.908, PRI W EAHOC, K FMIME () 5WME (x) i w5087, BARLZE SR Ry y=0.802x+
2.195, HIEILEE R 2 0.789, WLMMEAE M1 BT B i 3, 36 mIE R BT (K] 3A). Q3T ZRARES
¥4 5 52 L BE R A [N 20 AT o X RE M i S 2R 2 B B AR S AT o b, R R A [l ) kA5 2]
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LT Ag=304-0.945R+73.26, Horh: Ap WKL (H); Ry AFEHLIAAN (hm?); Rye FIE RS
R (%) FERIFUAEEHN 0.720, R 0.518, WG HI R® 0 0.462, J5 K545 ok P<0.01, FZEY K
1k (VIF) Ke S AN eI e . SR A [T R A TAG 56, A5 28] %) 1 28 2 B8 0 00145 O 6 A 7
FHOCAHT, 7E 0.01 2K P T WOE S5 W I EAHOC R E0Ch 0.710, W & ASC, K TUMAE (v) S50
{H (x) Bl 3 BRI 25 5 R » =0.493x+27.68, TUAILEE R* 8 0.517, WLIMMEAE MI)H 2R ik 5, 16
AR AT (] 3B) . QYRTHARMEEH 5 S 2R | AR EIE T, b 3 SRR 2]
AARSCHE T 8, AR R —3, XF AR AT £ A0, I FE A 0] U A5 3156 T4k T ARk 2 4
SREH K R L B AT R A AR R R2<<0.5, A1 ISR TR IR AR 3 A R R AR R AR L ol T

%—%%ﬁ o

16 A 120 - B
=14 y=0.862x+2.195 § 100 - 1=0.493x+27.680 °
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Bl - 280 R=0517 .
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Figure 3 Regression analysis of bird richness (A) and bird abundance (B)
4 Hi

AWFFEICRITHER 90 M, SR L AR TR e A B h IR e, DANF A 55 D e 2 i 3
BHHEAR . AR FE o AR LA Bl BE AR AR R AR BRI K, SN, 2% BEBRRS X S
PR T PE STk /> o FEHL S S0 Sk 8 H 22 B4 38 B, T 1213 Ho il S0 a8 ik
76%, kT SR R AN o T ARMAR IS TR E AR YR, izt . SRR Sk
B DB R JRREE B DL o 25 M B R A A B AR, ARMLBE X (E D 0.588, A7 AE[R] 5
IR . IR — TR AR e REDZE I P v O RE b RE D £ R AR A 550 DL 55 R S A B

MO ISR, ST ARSI S S 5 | AT 22 I, VA JOK B0 B 26 v 32
WA AR, (ARRRE AL, 25 1E] . FERR B . SRS R S AEA E AR R, o, BT AR
L OMORAN e 7 o 1A R L R o B i A BB ) S UL M R (R (dIIC) ] RE i e B
(dPC) X HEM SRR E R . 2. Mk, WM. 20k, S EEr
AT IAS 3 AT7 M — 2 SRS AU/ VA I A SESR A 1, A QAR S AR Rt P A 1Y
G AR A Al RIS IR ;. —RIRARA A S S TE M AR =R ke s B BRI, i e S
TeARBERE, MR T AL RN BESR P A i 5 e SRR L

RN 155 24 2 M 0 308 T R AT B 2 5 A A R AR 25 I 55 D RE A — R A 2T B . ASIFE Al Tl 2R bk i 1
JEUOIHTUESE T I AR S T S 2R Z A UIHR R, R S AE T A ) 2 R E DT S I B 2 A 5T %
TOFRHEARERAR, R0 R — S R LERRRAE A . S0 LA 3 W) BA 5 98
IR ST, ARSI O T DX S ST AR AR BB 2 A A AR A PR B Sk T AT
K BRAR L RETESIR .
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