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Abstract; Urban community green spaces are not only important daily leisure places for residents but also possess
significant ecological and landscape value. Clarifying the characteristics of community green space landscape patterns and
their key influencing factors is crucial for improving the ecological functions, quality, and benefits of community green

spaces. However, few studies focused on this topic. Based on this, this study selected 35 different types of communities in
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six typical northern Chinese cities ( Beijing, Qingdao, Xi'an, Shenyang, Xining, and Qian’an). Through field surveys and
multi-source remote sensing image interpretation, landscape indices, factor analysis, and partial least squares methods were
applied to construct a comprehensive indicator reflecting the characteristics of community green space landscape patterns
(the Comprehensive Landscape Pattern Index, CLPI). The current conditions of green space landscape patterns in different
cities and community types were analyzed, and the key influencing factors of green space landscape patterns in northern
urban communities were identified. The results showed that; (1) There were no significant differences in the diversity,
aggregation , patch size, connectivity, quantity, and shape of green space landscapes among the surveyed northern cities ( P
> 0.05). However, for different types of communities, the green space aggregation, patch size, connectivity, and quantity
in high-end newly-built communities were significantly higher than those in ordinary old communities ( P<0.05). (2) The
CLPT rankings across cities were ; Qingdao > Beijing > Xining > Qian’an > Shenyang > Xi’an; among community types, the
rankings were: high-end newly-built > ordinary newly-built > high-end old > ordinary old communities. (3) Socioeconomic
indicators such as building density, community completion date, per capita GDP, and community area are main factors
influencing the CLPI, while natural factors such as altitude, precipitation, and temperature had relatively minor impacts.
The research results provided a scientific basis for optimizing the landscape patterns of urban community green spaces and

enhancing their ecological service functions in northern China.
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Table 1 Basic information of selected representative cities
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Table 2 Basic information of investigated communities
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Category 1D Name Price levels Completion date City
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3 I K 1.56 2017 W FH
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8 e T 5% (—191) 1.20 2011 Ha
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W H A (N=9) 10 e & 0.83 2014 dea
Ordinary new 11 A BEAL X 0.77 2014 HE
12 TRRTAEIX 0.52 2012 T
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14 Rz R % B 0.95 2008 (LR
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32 Pel K= R T 18 0.79 1995 H
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34 1 2AEX 0.97 1992 P FH
35 WX 0.72 1992 T
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Table 3 Factors influencing the landscape pattern characteristics of community green spaces
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Table 4 Explanation of landscape indices
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Table 5 Descriptive statistics of green space landscape indices in northern urban communities

25 Category FEEL Index #iz/IME Min KA Max YJ{E Mean FrifEZE Std. Dev.
Z KM Diversity SIEL 0.00 1.00 0.57 0.27
SIDI 0.00 0.61 0.38 0.18
SHEI 0.00 1.00 0.59 0.25
SHDI 0.00 1.12 0.65 0.30
REJE Aggregation PLADJ 83.30 96.63 93.62 2.79
Al 88.45 97.31 94.68 2.13
BEHA /N Patch area AREA_MN 0.004 0.15 0.04 0.03
AREA_AM 0.005 0.41 0.10 0.09
@M Connectivity ENN_MN 2.73 30.54 10.53 7.06
ENN_AM 2.60 35.09 10.60 7.65
ED 287.73 1558.70 906.79 399.62
it Quantity PLAND 3.74 57.49 27.36 15.50
JEAR Shape FRAC_AM 1.11 1.42 1.23 0.06
SHAPE_MN 1.24 2.66 1.86 0.31
SHAPE_AM 1.28 3.72 2.24 0.55
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Fig.1 Green spaces landscape indices for different cities
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Fig.2 Green spaces landscape indices for different types of communities
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Table 6 Factor analysis of landscape indices

THERFE Ji 1 PR 28 AL K F-45- 53 1
WA Factor loading matrix after rotation Factor score matrix
fem F1 F2 F3 F4 F1 F2 F3 F4
FFIEH Eigenvalue 5.193 4.317 2.262 1.358
BTk Contribution rate/% 25.44 25.31 18.60 18.18
LTk # Accumulative contribution rate/%  25.44 50.75 69.36 87.53
SIEI 0.962* -0.038  -0.074  -0.173 0.301 -0.076 0.032 0.104
SIDI 0.944*  0.154  -0.016  -0.204 0.273 -0.012 0.034 0.057
SHEI 0.938* -0.072  -0.128  -0.115 0.304 -0.088 0.012 0.135
SHDI 0.879*  0.261 -0.041 -0.181 0.242 0.030 0.009 0.040
PLADJ 0.244 0.907 * 0.147  -0.099  -0.017 0.279  -0.021 -0.136
Al 0.307 0.900* 0.045  -0.073 0.005 0.278  -0.058 -0.109
AREA_MN -0.117 0.836*  -0.008 0.429  -0.042 0232 -0.102 0.077
AREA_AM -0.109 0.815* 0.157 0.382  -0.036 0213 -0.032 0.055
ENN_MN -0.013 0.104  -0.863* -0.013  -0.068 0.129  -0.362 -0.017
ED -0.144 0.210 0.857*  0.018  -0.017 -0.008 0.317 -0.056
ENN_AM 0.073  -0.099  -0.853* -0.095  -0.033 0.064  -0.330 -0.013
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SHAPE_AM -0.231 0.412 0.204 0.818*  0.049 0.022 0.019 0.313
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