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Measurement of supply and demand level and equity of urban park green space
based on an improved three-step floating catchment area. case study of the main

urban area of Chengdu
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Abstract: Parks and green spaces are instrumental in elevating the quality of life for urban dwellers and fostering
sustainable development. Attention to the supply, demand levels, and equity of parks and green spaces is of paramount
importance. This research assessed the central urban area of Chengdu, employing a high-resolution grid to segment the

urban space. Drawing on the travel intentions of urban residents, the supply and demand levels of local parks and green
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spaces were appraised through the integration of multi-source data, an enhanced three-step floating catchment area
approach, and a standardized model for measuring supply and demand levels. Optimized geographic detector models and
multi-scale geographic weighted regression models were utilized to dissect the equity scenario. The findings revealed that .
(1) The supply and demand levels of parks and green spaces in urban Chengdu displayed a distinct “circular pattern.” The
supply was insufficient in the areas within the first ring road, whereas areas within the third ring road exhibited a state of
supply-demand balance, and areas outside the third ring road demonstrated supply saturation. (2) The supply and demand
levels varied under different modes of transportation, with public transportation being the optimal mode, whereas cycling
modes showed point-like clustering trends in supply and demand levels. (3) There were significant differences in the supply
and demand levels among different districts within the main urban area of Chengdu. The Jinniu and Chenghua Districts had
higher supply and demand levels, whereas the Qingyang District exhibited a more significant shortage in supply. (4) Those
of lower socio-economic status generally face problems with inequity supply and demand; however, the overall level of
inequity is relatively low and housing prices are the main reason for the inequity. This study contributes to knowledge on this
topic, by evaluating the fairness level of parks and green spaces from the perspective of supply and demand based on the
actual travel intentions of residents. This provides a new perspective for equitable access to public facilities and supports

decision-making for the rational management of the layout of parks and green spaces in the region.

Key Words: park green space; level of supply and demand; equity; enhance 3-step floating catchment area model ; main

urban area of Chengdu
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Fig.1 Map of main urban districts in Chengdu
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Fig.2 Schematic diagram of the improved three-step floating catchment area algorithm
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Table 3 Detection results of supply and demand levels and socio-economic status factors of parks and green spaces in the main urban area

of Chengdu

A bk e q BFEHEAKT P
Variable Decisive power g Significance level P
14 % LT JLEE Children under 14 years old 0.129 0.000

60 % LI F# A Elderly people aged 60 and above 0.178 0.000

K& S LLF 253 A Population with college education or below 0.111 0.000

{E Bk Housing prices 0.033 0.000
A N HE ] Proportion of migrant population 0.033 0.000
AHLHE Building density 0.141 0.000
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