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Abstract; This study aimed to address the conflict between urban landscape pattern changes and
urban biodiversity during urbanization and provide reference suggestions for the construction and
enhancement of winter bird habitats in cold cities. Field surveys were conducted to obtain data on
winter resident bird communities along the Hun River riparian zone in Shenyang. Geographic
information analysis techniques were employed to acquire landscape pattern data for three scaled
buffer zones of 50 m,100 m,and 200 m along the riparian zone. Spearman’s correlation analysis
and redundancy analysis were utilized to examine the relationship between resident bird diversity
and landscape patterns. Results showed that among the three buffer zones, the landscape pattern
indices within the 100 m buffer zone had the most significant impact on resident bird diversity.
Within the 50 m and 100 m buffer zones, shrub and grassland patch densities were significantly
positively correlated with bird richness and abundance. In the 200m buffer zone, the proportion of
water landscape area was significantly negatively correlated with Shannon diversity. The impact of
landscape patterns on resident bird diversity exhibited a scale effect, with the 100 m buffer zone
showing the most significant impact. Increased landscape heterogeneity effectively enhanced
resident bird diversity, and seasonal changes also indirectly affected bird diversity levels. It is
recommended to identify key scale environmental factors, enhance landscape heterogeneity, and
consider the impact of seasons on bird resource acquisition when designing and enhancing winter
riverbank habitats for resident birds,in order to formulate effective measures.

Key words ;urban riparian zone ;birds diversity ; multiscale landscape pattern ;cold urban
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Table 1 Survey directory of winter resident bird species in the Hun River riparian zone.

i’ h T4 H # AR Bt/ N
R Phasianus colchicus I H HER P N=A 1
BB Anas zonorhyncha R H T ) K5 163
JINFB IR Tachybaptus ruficollis T 85 RS AL K 89
R i Podiceps cristatus TR H ] K 9
PR GEEA Picus canus BILH [ NN R 3
INE SRR 15 Picoides kizuki BIKH & NEY W 3
INBEE A Dryobates minor B H A ) Ly 1
KEBEA Dendrocopos major BILH AR 5 R P N=A 18
FHRA L, Dendrocopos leucotos BILH A R} prNEA 1
=51 Cyanopica cyanus EXH Rl P N=A 89
iy Pica serica #IH PR p e 251
TN 4 Corvus corone #ILH pipsin pNEA 11
Ny AEY ] Corvus macrorhynchos £ H ek N i eeA 81
JELL 2 Periparus ater #%ILH 4R piNEA 10
Kilife Parus minor £ H 4Rk i 164
K EILE Aegithalos caudatus #IEH KEIN#ER M 91
TR JE A4 Certhia familiaris #ILH HEAR LR P N=A 94
LS Sitta europaea %IV H TSR M 4
RAE Passer montanus £ H HRh piNes 663
ok Chloris sinica £ H AR R 14
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Table 2 Correlation analysis results between the

diversity index of resident birds and the

landscape patterns of various buffer zones

SO R 1 K R, 4, H
SHAPE_F50 -0.417" -0.251 -0.270
LPI_W50 -0.305 -0.521"" 0.017
LSI_W50 -0.510" -0.276 -0.165
SHAPE_W50 -0.563"" -0.372 -0.372
PD_S50 0.441" 0.448 " 0.047
LSI_S50 0.460 " 0.383 0.150
PD_G50 0.275 0.493* -0.226
PD_G100 0.289 0.454* -0.194
PLAND_S100 0.494 " 0.322 0.271
PD_S100 0.513" 0.365 0.251
LSI_S100 0.528** 0.388 0.257
PLAND_W100 -0.482" -0.547"" -0.153
PD_W100 0.316 0.087 0.524 "
LPI_W100 -0.526"" -0.549"" -0.181
SHAPE_W100 -0.625*" -0.227 -0.498 "
PD_I100 -0.052 0.416" —-0.287
LSI_G200 0.419" 0.386 0.042
PD_S200 0.527*" 0.352 0.217
LSI_S200 0.474* 0.339 0.170

SHAPE_S200 0.281
DIVISON_S200  0.366
DIVISION_W200  0.523**  0.505"  0.246
PLAND_W200 -0.521** -0.565** -0.188
T NBEMKF p<0.05(BUR) ; * = N BEMK
P <0.01 (W), “F507 AMHLFE 50 m 28 i X P 1 5%
WUAR JR A, HARTR B 5 261

2 PAURICH RE M AR, nl LA
AR, 7E50 mZe vh X A, ARt 2 IR

0.482 " 0.063
0.526"*  0.111
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Table 3 The results of redundancy analysis on the
diversity index of resident birds and the

landscape patterns of various buffer zones

S S i R Bk pseudo - I
/% /% F % p

PD_S50 15.7  30.4 4.1 0.028"

PD_G50 12.5 24.3 3.7 0.040"

SHAPE_W50 5.5 107 1.7 0.186
LPI_W50 6.0 11.5 1.9  0.178

LSI_W50 4.6 9.0 1.5 0.236

SHAPE_F50 6.7 13.1 2.3 0.100
LSI_S50 0.5 1.0 0.2 0.854

PD_S100 18.1  28.2 4.9  0.016"

PD_G100 16.1  25.1 5.2 0.014"

PLAND_W100 9.8 15.2 3.5 0.040 "

SHAPE_W100 6.1 9.5 2.3 0.128
PD_W100 5.7 8.8 2.3 0.080
PD_I100 3.8 5.9 1.6 0.198
LPI_W100 2.1 3.3 0.9 0.440
LSI_S100 2.2 3.4 0.9 0.398

PLAND_S100 0.4 0.6 0.1 0.906

PLAND_W200 16.1 47.7 4.2 0.016 "
PD_S200 9.2 27.4 2.6 0.082
SHAPE_S200 2.9 8.7 0.8 0.466
DIVISON_W200 3.2 9.6 0.9 0.418
LSI_S200 1.2 3.7 0.3 0.760
LSI_G200 0.7 2.2 0.2 0.872

DIVISION_S200 0.2 0.7 <0.1 0.962

T = HRFMKF p<0.05(XR) .
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Fig. 4 Results of landscape pattern index and resident

bird diversity index RDA of different buffer zones
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