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Abstract

This study used space syntax theory to conduct an in-depth exploration of urbanization and frag-
mentation of urban green space in a certain city. Firstly, the study calculated the integration degree
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of the central area of the city in 2000, 2010, and 2021 using space syntax, revealing the spatial evo-
lution of urbanization. Secondly, through landscape pattern analysis, the fragmentation of urban
green space was quantitatively evaluated. Finally, the study applied a geographically weighted re-
gression model to assess the impact of urbanization on the fragmentation of urban green space. The
study found that the area of central green space decreased, fragmentation and spatial patterns be-
came increasingly complex, which was related to rapid urbanization processes and planning policy
issues. Overall, this study contributes to a deeper understanding of the impact of urbanization on
the fragmentation of urban green space, providing useful references for urban green space planning.
In future urban planning, more attention should be paid to the protection and rational planning of
green space to achieve sustainable urban development.
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Table 1. Overview of greening in a city from 2000 to 2020
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FEhr GUTHBUKM®  AJEHTERUKM® SRR AESEERYM® AR AL E M

2000 4028 1120 33.3 20.31 6.28
2006 5322 1449 36.2 33.14 7.97
2011 8122 2288 40.31 44.34 12.58
2016 11,310 3273 43.42 56.56 16.36
2017 11,661 3507 43.92 57.44 17.27
2018 12,955 4193 44.36 46.43 15.03
2019 12,334 4552 4493 43.28 15.97
2020 12,833 4804 45.39 44.25 16.57
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Figure 1. Street network
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Figure 2. Land use situation in a city center in 2000, 2010, and 2021
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Figure 3. Overall integration degree of streets in a central urban area (2000~2021)
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Figure 4. Local integration degree of streets in a central urban area (R = 3) (2000~2021)
[ 4. 2000~2021 FEE X EEFHEPE S E (R = 3) (2000~2021)
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Table 3. Descriptive statistics of overall integration degree of roads in a central urban area in 2000, 2010, and 2021
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Figure 5. Urbanization intensity in 2000, 2010 and 2021
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Table 4. Descriptive statistics of local integration degree of roads in a central urban area in 2000, 2010 and 2021
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Figure 6. Urbanization intensity of local integration degree of roads in 2000, 2010 and 2021
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Table 5. Maximum patch index of green space in a central urban area from 2000 to 2021

5% 5. 2000~2021 FEFE i b X Gith s KBTER 153k

2 H 2000 4F 2010 4 2021 £
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KA 1.43 0.92 0.42
Bt 7.97 0.53 0.17
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Il Lk 41.36 29.40 12.76
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Figure 7. Change map of the maximum patch index of urban green space in a central urban area (2000~2021)
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Table 6. Green space landscape shape index in a central urban area from 2000 to 2021

% 6. 2000~2021 FEFE H O X it =N ARIEH

Tt 2000 4E 2010 4E 2021 4F
PRt 62.95 51.37 36.05
KA 18.40 17.04 16.58
Hiis 72.21 59.25 4221
I 73.81 61.31 41.48

EIIPSEES i 79.53 84.11 111.69
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Figure 8. Change map of green space landscape shape index in a city center (2000~2021)
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Table 7. Analog results of GWR and OLS models in 2000
7% 7.2000 £ GWR #0 OLS #2RIFYKLLLER

GWR Model OLS Model
LPI LSl LPI LSl
Sigma 1.298 9.658 1.988 13.202
AlIC 5600.536 9998.893 6105.948 11043.345
R? 0.556 0.799 0.1677 0.071
Adj-R2 0.519 0.778 0.1670 0.070
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