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Abstract: Urbanization is recognized as one of the primary drivers of biodiversity fluctuations. To examine the influence
of urban park characteristics (such as park area, woodland area and the distance from the city center) on the species diver-
sity and functional diversity of urban birds, we conducted bird detection by the line transect method in twelve urban parks
in Liuzhou, Guangxi from April to August 2021. We employed multiple regression and generalized linear models to as-
sess the influence of park characteristics on avian species diversity and functional diversity. Our findings indicated a posi-
tive correlation between the size of urban parks and bird species richness, suggesting that larger parks harbor greater spe-
cies diversity. Additionally, the RaoQ index of bird functional diversity was positively correlated with the distance from

the city center, while the functional evenness index showed negative correlations with both woodland area and distance
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from the city center, highlighting the significant impact of urbanization on functional diversity. The functional traits of

breeding birds in Liuzhou exhibited an aggregation trend, and stochastic processes may be the primary driving force of

community composition. Notably, the standardized effect value (SES. MNTD. FD) was positively correlated with wood-

land area. The study emphasizes the multidimensional impact of urban park characteristics on bird diversity. The results

provide significant data support and practical guidance for bird diversity conservation and urban park planning in Liuzhou

and other similar small and medium-sized cities. From the perspective of species conservation, it is recommended that in-

creasing the size of urban parks and woodland areas, coupled with a slowdown in the pace of urbanization, can effectively

protect and enhance the species diversity and functional diversity of urban birds.
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Table 1

Characteristic parameters of 12 urban parks in Liuzhou of Guangxi

SRR s e TERE BRI RS EDE gy raoQiis PRVl
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Mg A bl (LH) 37.13 38.40 23 0.88 1.12 8 0.02 0.68
A2 (HGS) 35.33 16.29 48 2.05 17.05 15 0.04 0.57
2 LI AR (QES) 38.31 16.81 75 7.00 6.69 27 0.04 0.62

=LA [ (SM) 61.81 8.62 179 0.90 9.16 37 0.04 0.52
JEH IR LA FE (SD) 10.84 11.16 106 3.35 14.22 22 0.05 0.65

YLIEA R (JB) 11.98 20.89 7 0.98 0.34 9 0.02 0.69

KA (CL) 10.01 63.15 5 0.71 5.27 8 0.02 0.70
1% e 1 23 Bl (FLS) 33.47 26.53 31 3.79 1.61 14 0.03 0.68
gl bl (MAS) 17.73 12.70 17 2.37 0.85 10 0.03 0.73




< 362 - AR A5 < IR T2 DA AT X T T AN BB 1 2 2 R Y S

(Rao’ s quadratic entropy index, RaoQ) 1 Zjj ig 4 %)
JiF 5% %4 (functional evenness index, FEve) & &',
RaoQ #8 AR W b X Z (8] D) Re R AiE 1 22 5=, e B 1)
AEF M RE A S WA i s B ThRgy
5 BEFE B — D BE I 10 A2 W et A0 A A 6 25 [R) op /Y 43
A PR, T B K, U8 B XA R0 R 0 ) 4 T

5 2R I BE R B 2 25 b I 5 2 A 4 R AR
AR IR RCE A BRI R
RUANBCIRAE SR D RE IR o o A R
Ky i A b, B AR SRR Dy Ay A e &
R i B DL Luck 46 B9 06 B o T B 22 B M 208 1
I3 R Gower HELES , 7E R ¥ (3.6. 1) FD & /¢
A S

T RS ST RE A R o AR A4 S Bk
(unweighted pair - group method with arithmetic
means, UPGMA ) #4 8 Ty & YR IR, 4R 4 2y AE
PR, 11 5 Fp R SF- 4 5 25 (mean pairwise distance,
MPD) F1 5 i #i [A] #E 25 (mean nearest taxon dis-
tance, MNTD) 3% 7 87 D) fig 2 FEMEZ5 47 0 kG
5 SBAAE e [ 7 AR B A HL, fff P R4 Rl 3T
9 22 4 B 12 (5 AR 999 W) , BE AL A= i) Fh == & B2 711
KA, 3 ) B R MPD H MNTD #F- 1
{H R UL 51 (19 MPD F MNTD 512 ¥ {8 7F 4
T8 W E W bR 1 A &L N {E (standard effect size,
SES)™ HAt AR

SES=(M,,,—M,.,)/SD,.

X M, MPD s MNTD A UL IAE 5 M, o bl AL
75 A 999 A B MPD s MNTD #9 F #) { ;
SD, A 999 A B HLAEL A A5 7 22 0 47 SES<T0, R
BRI Reai ) R 2, RN BFIE DI RE 45 4 &
Y, M SES=1. 96 (P<C0. 05) B, I i B #f v 45
5 2, B v A A AL RT fE R e R R
M SES<C—1. 96 (P<C0. 05) B, T 156 W ¥ 7% 25 ¥4 b
R B R HLE T AR R A B BB S . SES
fEAE —1.96~1.96(P>>0.05) IX ] P§ I 158 BH 3 7% #4)
#)E TR .
1.2.4 Hdsir

5 B B R S BOBCE R R R R B
17 1glofe 4 , R H Z o A A B 25 £ 5 B 5 A T
FRES M C R, A 2R VEHE £ 15 3 16 4> 1
AL % R A5 2 = fE U ( Akaike information cri-
terion, AIC) >k | Wr 855 B (4 £ 45, ATC {H 8 /] , A5 7Y
B o AR AATC <2 Fl R A5 A 1) A% H f 38 % e
FERC AL, 455 A A (B R, DU 33 P i 328 A AR B i, K
P 45 FALH) Hh AAICe<<5 [ &5 5L . W Fh Iy ik 2 0 1k

(RaoQ 1 FEve) . Y fighr i AL 28007 {6 (SES. MNTD.
FD 1 SES. MPD. FD) 5 2 [l F¢1iF 2 801 % & R A
J7 SRRV AT BT . R D) 2 HE MRS Beta
O3 A, B AEAL SO [ BEAT 1g10(X 4 5) #4480 & v 0
34 (Gaussian distribution) , FBERIE BT 5 Fik—
o SR HREAR S ¢ A 58 43 BT A o Ak KON (B
2N T 0o BhE R 43 B i AR AE R F1F(3.6. 1)
MuMIn F2 7 £2 fil batereg 2 5 41, /1 52 i o

2 EREHMH
2.1 B ESHMGINGE X

22 70 [a] A 45 R R BT 3T 2 el T AR 1 1 2
Y =E A T b R R R T BE 2 R
PE RaoQ $5 #4119 S5 A T PR -7, b b 1o AR B 77 o
O BRI S JE M TN (£ 2), K
2 Bl T AR BOR, SR A R R M (K 1(a) ) ;
PR T A0 O, RaoQ #E RGN s L 2, I 2 T
FCE 1(b)) o 2RIy RE Y 5] B 45 W & AR Hh T AR
A (L 1 Ce) ) R i wp o 5 8 iz (&1 1(d)) , F8 5K
AN o B R I T Bl A S 28 A ) o E R
DB 2 FEPERZ M B /N(E 2) .
2.2 BESREMH

Fr E 16 %00 5 SES. MNTD. FD BU{# 36 [ 78
—3.78~0.39,SES. MPD. FD B i FEl /£ — 1. 83~
1,24, FAREA TR 46 50 R W], AR HE AL RN (1 SES.
MNTD. FD(1=—3.65,d,~11,P=0.002) fil SES.
MPD. FD (1=—4.32,d~11, P<<0.001) ¥J & & /)
T 0, R BIM0N T B S 2RI RE IR B R B
12428 Bl AR IR 28 BEl (DLT) AT 23 bl (JB)
i) SES. MPD. FD<<—1.96, H & A W ¥ A+ T
—1.96~1.96 ( ¥l 2 (a) ) . 12 4 2~ [ % SES.
MNTD. FD B 4 7E —1.96~1.96 (& 2(b) ) . %
A AT BE AL R P RE ST A0 T % 3 T A el
B 55 25 1) BV 2L BE LT o

ISR AR A AR Sy B R W AR AR RN SES.
MPD. FD 1 SES. MNTD. FD 4= & £ ¥ K i 2% |
Hh, FHEEh SES. MNTD. FD 5 Ak H i #71 5 iF
MEKEKR(=0.21,P=0.03) (K 3(a)), 5 H4u%E
Y BFEH ., SES. MPD. FD 5 it 47 2 bel #: 4E
S48 0 2 AR O 8 e AR T IR A B T P
B (8=0.08,P=0.09) (£ 2 .E 3(b)).

34 @
AR YR A R 1 AR DY MM T R e T 2 el 5
BH 5 2 Wy o 73 288 22 B E R D) RE 20 R O UK Bl TR 3R 73



AW R

- 363 -

1.50
Bl
8 125
.H_
=
=
X 1.00
0.75 ) ) ) )
1.0 L5 20 25
A FEE A / hm?
@
0.70
e 0.66
0.62
0.58 b~ . . " )
1.0 1.2 14 1.6 1.8
PRI B / hm?
©
1

0.051

0.04

RaoQ

0.03f

0.02f

0.I10
i LS / km
®)

0.05

070 f
[
> I
- 0.65

0.60 |

0.05 0.10

FETTHOEEES / km
@

I EMNE T A EEE S XM E R

Fig. 1 Visualization of the driving factors of breeding birds in Liuzhou parks of Guangxi
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Fig. 2 Analysis of functional traits of breeding birds in Liuzhou parks of Guangxi
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Table 2 Model selection results of bird diversity and predictor variables based on AIC

LD LR AL 5k H HiEE AlCc AAICc AN
Modell NI EA 3 —11.7 0.00 0.70
T Model2 ﬁ@gﬂﬁﬁ?ﬁfﬁ%bﬂﬁ%‘ 4 —8.5 3.12 0.15
Model3 4 e T RR - e 2 4 —7.0 4.64 0.07
Model4 A I T 4 A o A 4 —7.0 4.71 0.07
Model5 BT A B RS 3 —77.8 0.00 0.36
Model6 HE T s B B A el TR 4 —76.6 1.23 0.19
RaoQ 541 Model7 YNTHEA 3 —76.1 1.72 0.15
Model8 N AR = ) 4 —75.5 2.32 0.11
Model9 b T R - B T A R R 4 —74.3 3.53 0.06
Model10 BT A B bR 1T AR 4 —34.7 0.00 0.43
e Modell1l R TIT R B B 3 —33.6 1.12 0.25
Model12 P b 1T AR 3 —31.5 3.24 0.09
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Model15 B T A B RS 3 —3.1 1.63 0.19
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Fig. 3 The impacts of park characteristics on functional traits of breeding birds in urban parks of Liuzhou, Guangxi
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