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GIS-based analysis of the accessibility of urban forests in the central city of
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Abstract: The concept of urban foresiry was created as early as in 1894 in the United States, and developed in 1960s
quickly in North America and Europe. The concept of urban forestry was introduced to china in the 1980s, and Chinese
scholars paid more attention on the aspects of urban forest functions and benefits previously, but rarely studied their service
ability were, which was concerned more by foreign scholars. In China, the current criterion that have evaluated the service
ability of urban forest often employed some statistical indices such as coverage rate, coverage area per capita, and numbers
of urban forest as well. Whether to acquire the " natural services" of urban forests is the basic requirements of urban forest
functions, a guide line of life quality of urban residents, and an important aspect of city modernization and international
competitiveness as well. The access to urban forests for urban residents could be used as an index to evaluate the
implementation of urban forest functions. As the main element of the ecological landscape, urban forests are the principal
part of ecological constructions in urban regions. The blocks were an essential composition of an urbanized area. The
network analyst model in ArcGIS9. 2 was used to analyze the accessibility between the blocks and urban forest patches

within Outer Ring Highway in Guangzhou, and the service capacity of urban forest patches was examined as well. The
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differences among the blocks were analyzed in combination with tree canopy coverage by interpretation of aerial photos.

The results showed that 73% of the blocks could reach large green patchs in a 2km walk distance, and about 46% in a
1km walk distance, but only 18% of blocks could reach large green patchs in a 0. 5km walk distance. Urban forest patches
accessibility was the highest in Yuexiu District,while the provision and accessibility were the most inadequate and worst in
Fangcun and Haizhu Districts. Among blocks that could not reach large green patch in a 0. Skm walk distance but tree
canopy coverage beyond 30% , the percent of institutions block was predominant, while the coverage of most of the resident
blocks was under 10% , and even 64% of those under 5% .

Though the actual distance might be over-estimated or under-estimated due to the use of centroids as the blocks, the
losses and gains were balanced within the 2169 blocks and the uncertainty was assumed to be negligiblein this analysis. The
results indicated that the total service area of urban forests was smaller than the area derived by the conventional simple
buffering method, and this was due to the fact that the actual pedestrian routes were not direct and affected by many factors.
GIS-based network analyses offered a more realistic insight into actual provision of urban forest and were able to reliably
identify the location of lacking urban forest services and inform the local planning process. Combining the actual pedestrian
accessibility rather than buffers or straight lines to urban forests with the tree canopy coverage of blocks, the results derived
from the Network Analyst Model using block units provided valuable information for urban forest landscape pattern

optimization at a small scale in Guangzhou.

Key Words: Guangzhou ;urban forest ;accessibility ; block ; network analyst ; pattern optimization
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Fig.1 The distribution of large urban forest patches and footpath network in the study area
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Fig. 3 The accessibility and tree canopy coverage of blocks with different walk distance
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Table 3 The number of blocks that can access urban forest patch within different walk distance

HATHEES Walk distance
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(i Number He 5 Ratio/ % $i Number LL ] Ratio/ % (i Number LL ] Ratio/ %
12 X Baiyun District 14 12 32 28 54 48
Zr 1 IX. Dongshan District 72 28 200 78 247 97
F7HF X Fangeun District 8 4 29 15 98 51
45X Liwan District 68 27 183 73 236 94
KA IX Tianhe District 116 18 280 44 513 81
75 X Yuexiu District 68 52 121 93 122 94
FERIX Haizhu District 41 7 147 25 316 54
WFFEIX Study area 387 18 992 46 1586 73
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Table 4 The tree canopy coverage of blocks that cannot reach urban forest patch within different walk distance

HAp e 7 16 R < 10% B9 IX LA/ %
Ratio of Blocks under 10% tree

ARERNE R H X L/ %

FFBLIX. District Ratio of Blocks no accessibility canopy coverage and no accessibilit
0.5km 1km 2km 0.5km 1km 2km
2 X Baiyun 82 69 50 72 62 43
111X Dongshan 69 18 — 40 13 —
F5FF X Fangeun 95 84 48 69 62 33
FHTBIX. Liwan 72 25 4 60 18 2
T X Tianhe 78 52 16 54 35 9
5 X Yuexiu 42 1 — 32 1 —
FERIX. Haizhu 92 73 44 64 50 30
55X Study Area 80 51 24 57 36 16
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Fig.4 Contrast between network analysis and simple buffer method within 1km walk distance
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4.1 45

(1) ZERIFSE XA R bR v T F2 B2 9 B T ARARBRE L | T B VT LA g 1 1 B 0 I 55 A A 2 IX i = R Y
BEH ) 5347, X B BEHR L2528 Bl T AR 34, T M IR X A 75 X (A SR AR L X)) g s Bl 2R AL 22 | i
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46% MY X ITREDS AT Tkm P EIIK  THITE 0. Skm NRERS 2K M4 X LB 18% , AT X FRITHYATBUH
R, VIR 75 DX A 17 DX AT Sk P i, v 3k 5 A DX P 8 X i A 25
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