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Bird abundance distribution patterns of Jing Fu Temple in Beijing Xishan

CHEN Zhuolin, JIA Lili, GUAN Wenbin "
Beijing Forestry University, Beijing 100083, China

Abstract: The analysis of species abundance patterns is fundamental to understand community structure. In the present
paper, the broken stick model, used to describe the relationship between species and abundance, was used to study the
quantitative relationships of the bird community of the JingFu temple in Beijing Xishan. The model was tested using a
correlation coefficient with a rank correlation analysis. The results showed that: (1) The bird community structure in this
area was significantly correlated with the broken stick model. The model could be used to fit the pattern of bird community
structure well in the region. (2) The pattern of hird abundance varied temporally and spatially. (3) The results showed that
the abundance pattern in January was significantly different to the other months, and there were no significant differences in
forest communities monthly. (4) The abundance pattern in winter was significantly different from those in spring and
autumn, and between between deciduous broad-leaved and coniferous-broadleaved forest, and neither deciduous broad-
leaved nor coniferous-broadleaved forest were significantly different from the coniferous forest seasonally. (5) There was no

annual significant difference.
Key Words: bird community; abundance pattern; broke stick model

FELE W ZRENERTTE R BRI b AR MRS BN i A5 Db AR X 2 AR 2 R R A2 G ik
RRYIFNZ B A A JRRELEYRh ZREEAR SOV T BERE 2 R 22 B SRy 2 th R — REVE 1 24~
PRI AR T AR 20 A 45 5 TR G2 i 06 3R R FIBL 9 AR S AR SRt , 2R MR B2
TETE 2 ) (B8 AL FRAE IR T 7 22 A6 Jd 3 Mg 2 X 8 I 4 — 26 LR, T AR AR R 2 R
SRR E PR RAP SR G SEAE , T ELAE A 2 R R RS B A EE 0 S b, X TR — e T

BEWE : HREMOA G TR & B2 250 H (200904019)
Weis B #:2015-11-04; W 2% H ki H #8 : 2016- 00- 00
* WIRAE# Corresponding author.E-mail ; swlab@ bjfu.edu.cn

http ; //www.ecologica.cn



2 S % 378

2R R 2 R R RO N B R IR AR o T A S M 2 BEAR R, BIE S AR A AR A
P T 200 T 2 BEAS R TR > (3 T 2R 25 0 BEI 1 TLARf OB 2 53 B2k BEAST A | o 5 A 25 (A
RYZED 2100 W AMBAT G TR AU T 22 FEAS SR, ) Qo A O R o 50 E 25 40 A1 AL 45 | A5 S A (1 40
B RO BEIRARGS B TCH) T R RN AV R R AR TS 1B RO LR >, SRR TR AR S IR 2
FEVESEDT WA AR, FREAA B B SRR, B2 A b A S 2R B 13.1% . NS 5
KRG B KA Z R AR IR (B AR AT M2 BEAR Jm) A X S e e A T R
PO L3 AR B, 0 AR S 2R PR IR S 3t , SR M2, FRT AT S8 2 S B A9 A W 2 R
FVRN IR LS BEA TG > ASBIFGORE 22 BERS SR 1) £ B2, IO 22 AR JRy R | oAb e G L A <7 4t X 1 S
VR Z LR Ry AT IIESE RS R OR P S 2 b A 1 SR (I B K HlE

1 HRF*

WML 5 & 2K A 7k 2 WSCk[ 121113,
1.1 b2 Eatrny
22 J3 W BE 53 Ry %ok 22 FE FIAR NS 2252, 2%k 22 8 S 48 T vh W b R B 008 S5 35 A 1) 24 X6 {15 AR XS 22 2
SEAR YR B VR R 22 B 8 TR RN, SRR O AR G B B 4L RE R DL DR UG 4 R £ B
HRYLOIS) - May 482 HOR [R) R 4 AT 22 R RV AR — B HOR PR T RS SOR AR X 22 B2 4
PRoRAG SR L oA . WL EE S 2 AR 28 A O
A =N/n x 100% (1)
KA YR o IZ BN YR o BREL n RE S B AR
1.4 IR Z A% Rfal
HHR 22 BERS SRS R T LUK 70 D P2 G 2RI (A0 0] 50T 2SS R R0 3 0 A TR 25 ) 0 A 2o A 7Y
(T LAAT O — A 25 A0 56 o A L3R 5 1 e B AR A — AL A A AR ) 7
XHRIUITE ST Preston ™ 51 A Y 22 BE 5T (4 H0E S0 A
Sk = Speap (- AR (2)
K, S o) WEB R SRR A BRI ; S W BTAUBIAL b i) S AP Al (B A S TE 2 A il 2 i) i B2 ) £
NS
X R BURAL S Fisher S5 AERTSE L B Fh 22 8 43 A3 B4R HR 00 205X —BERLAT r AN AR 11 v 1 41 23 76
W

fr=a T (r=1,234,) (3)

Kb, o AU T REE RS, RS 1) 2R 5 « 2 — DS IERET A S5, ST RN 6,
JUAT RO SR A S JE A ) | e B Il Motomura 7 1932 4E 42 H1 9, J5 45 Whittake ™ BF5E J5 A
Bt RS @ AR 22 B BT 07 LU ERAE P, R
P,=Kx(1-K)" (4)
Ko, i BT D AR K 6 TR 2 — 2 M,
O3B 2% BoAR R RRBEDL A S ORI , 7 MacAthur ZERFSE S 2Rl 22 BE oA AF B H G 2 AL § A
TR S BB o et PR
R=1bixﬁ1@aamg (5)
K, i BTV PRI, S S b BB
1.5 ik
TN IR AR 2 B AN R WL EIFR AT AT R B A b | A Rl RR X 22 BE (B ) SN2k H | 42

http ; //www.ecologica.cn



6 1) Mootk A5 AL st oy L=y i X 5 S 22 BE I A A% ) 3

FAESEAER, FIFH RIES 3.2.3 B4 Vegan %ﬁijﬁ@,(http;//mirror.bjtu.edu.cn/cran/) AT A
FIIH SPSS 19.0 H A SRR A T AR DA 2 B ARG 56, 3138 L0 {1 5 S BB AL ) A DG X IR e el T, ey
FRAH SRR, R 0 RR RPR A M ) Fh 22 FEAS SR 254k . Spearman FRAHC R B R R TAESEUG K, £k K
[25]:

63 d
R(S_:l —m (6)
d, = (X, - Xi)(Xjk - X,') (7)

A, X, X, g ERETT kPRI
Fre R SRR 2 TR MR RS TTRRTE x U RPRRINZ T FRTE xo 1Y 740, RER Rk =
b/ (x,In10) >,

2 ERESH

XF 54 20 22 BEEE S AT X EOE S A AR AR X R R BIORRTRY JLAn] R SOR TR A 43 B 2 B AL A
¥, FREIA B R I 22 {8, SE AR b X BIE 5 40 A AR 22 (80 0..063 , Xt B0 4 BB L i 22 (5
0.103, A WLGET AR op XT840 A AR B S iR 2 2 B SR, AR SRR v | LT R BSOS L g 2 1E
9 0.404 , 73 BN R B AR ZEE N 0.174, ] VARSI RL v 23 E 28 BRI B E S iR i 2 s Ry . th T
A AU 0] TR /R BE IS 2 AR R AL o TS TR R — AR A R R S 2 R
BT AU RS RS R APRICER T RS 0 24 bE ) [FIRE , 4 B2k BB AL A 10 il e LR AE— 22
PR F B T REIE XA B AR AR AR S AR B B UL A A BRI (0 25 4, BT LA Sk AR S A
BEAYSLA 5 22 A S | 1 0 0 1 28 B AR S AR Sl P 1) 2 A
2.1 ERZER R A RIESHT

Fe LA Wpfee % 2014 45 3 A 212015 4F 2 H , — A EWAE S 12 S AR TR AR 15 2] DL R4S

ARET P BACARE 7R 005 G 36 v, ORI {2 -5 T30 1L %) A OC R %8 r 4303l o 0.982,0.866,0.918,0.982,0.975,
0.909,0.960,0.979,0.892,0.974,0.976,0.860, T 4 P {H¥/NT 0.01, WL 5 W R (E )8 T W HH 56,
UEAA A ET E AR | 5208 22 A S FH A B BEBORUEA T 0 . th L 1 o LU 0 Fh oA LSRR %, A L2
i) 35 4 LA 55, BV AEZS 07 AR R BE 4K, A5 A BEML A S AL, I BEYE 1, B89 (Pica pica) (K IL4E ( Parus
major) SEAINT Z BE R K, 78 KER AT AEASAL, 38 B B &), RIS AR T ik b B AR S R, H A R A
BAZER L HARE,

T TR A MAR LA A 6 P, AR 5E R B r 43514 0.756,0.921,0.978,0.941,0.980,0.942,0.969,0.990,
0.930,0.945,0.945,0.945, T ¥ P R4/ T0.01,3 A 12 .1 A 2 AW P KT 0.05, AR
F, XN AT RESGRL T, BAFIE BN FIHAA Oy tLAh, A 14 45 10 A FFEG, BTk I8 2 SR
EHEAT T HAESE S TAE X 2 5 i S R A i R T A sE e, SR SR A AR AR R 0N, VAR
H AR P LA R

I 2 0T LUE s T RR o> A LU AR BT, R i 0 R BEAIL I , P R ) 5 S LB HS , A5 A B HL
G VA ST = 3/ T L= My N T B BT Nt 7 4 oo WA e - S R sy £ - 0 RN U e 7 L S Rty A G T
BHEMN BANEE I H A E 14E (Parus venustulus) T8 EWIE ( Phylloscopus proregulus ) 55 /INRURK B i) 0
L E A BRI,

I AR TR S A A 6 TP | A 56 BB r B3 91 0.976,0.956,0.922,0.951,0.975,0.901,0.966,0.955,
0.961,0.977,0.977,0.964. T ki P {E¥4/NTF 0.01, LR 5 1 R RO S 35 A G, 18 BH I b B TR Y 3-8
FEREHLI PR B S G55, AE AN R, R RN A A AL SN, B 3 o LU R

http ; //www.ecologica.cn



4 S % 378

& BIME = FEE

20144£3 8 20144E4 20144E5H
2 0s =-0.095In(x) + 0.2704 08 y==0.103In(x) + 0.2794 08 =-0.124In(x) + 0.3028
< N 2 — . 2 — : 2 —
2 06 R2=0.8274 oc R2=0.8351 06 R2=0.8469
5 041 m 041 m 04] m
g0 A ey B I
R 0 P 0 — 3 0 L Ve
E £ 4 ¥ & = € & B T o € W EF OF£ & & ®
o oW =5 ¥ # I = & ® ®m x # = m # K KB #
ES K B 3= = ¥ O B3
K 4 i g H & s
K K
20144£6 20144E7H 20144£85
g g'i =-0.077In(x) + 0.2266 g': y = 70.482In(x) +0.667 2’2 y=0219in0) + 041
e R2=0.8868 : R=1 : R2=0.9261
5 041 g 0.4 0.4
02 M " ] "
m 0 L L L L L L 0 L ) 0 ! 1 ! |
@ ¥ 2 2 £ 2 5 2 2 =2 S § B = 2=
g O i odp ooy M OE = i b = 2 m # €
RE R EE RS X DI
= K H ¥
N 2014429 20144E10 20144111
S 08 0.8 0.8
1‘.5 06 =-0.18In(x) + 0.3622 06 y =-0.15In(x) + 0.326 06 3 =-0.122In(x) + 0.2863
: 2 — : 2 — : 2 —
50‘4 R2=0.932 o4 R2=0.949 04 R2=0.9325
202 02 ’\‘\.\‘\'—-r.,_‘ o ‘\'\‘\.\'m_;
N 0 L L L T 0 . . . , n ) 0 . . . . n
M 2| M £ & o = M ;L g 8 | o E 8 § 2 8 2 B g
S m oI o= om = ST 58 X 5 2E $ S S mE B BT
X W o R s = g B & K = g XM ES=| &=
¥ RO ® K ® A K K H %
=3 K =3
= =
20144111 20154E1 2015425
3 0.8
g y=-0.123In(x) + 0.348 08 y=-0.179In(x) + 0.3716 0.8 y="0.285In(x) + 04792
g 06r o R2=0.9978 0.6 R2=0.9416 06 o R?=0.841
5 04 04} ® 04
N s ‘\'\‘\’ 02 \‘\'\f\‘_l 02 H
R o - - N - 0 - ' s - 0 R A o
i = B o i = 3 = ofp m o= 3 8 o It
= £ K = Iy £ K W =& & I
K K K ¥ H K @
= = &
B ®
Pt Species

B1 WHEstHRRSRSESELRERE

Fig.1 Broke stick model fitting of bird abundance in coniferous forest
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Fig.2 broke stick model fitting of bird abundance in conifer and broadleaf mixed forest
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Fig.5 Broke stick model fitting of bird abundance in coniferous forest in four seasons
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Fig.7 broke stick model fitting of bird abundance in broadleaved deciduous forest in four seasons
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