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Abstract

With the socio-economic development and the accelerated aging of the population, the demand for
elderly care services has been growing rapidly. Governments at all levels are placing increasing em-
phasis on the balanced distribution of elderly care service resources. The accessibility of elderly
care facilities plays a crucial role in building an age-friendly urban society. By evaluating their spa-
tial distribution, it is possible to identify areas with resource shortages and uneven distribution,
serving as an effective method to measure the geographical fairness of elderly care service alloca-
tion. Therefore, researching the spatial accessibility of elderly care facilities is of significant im-
portance. This paper focuses on the layout of elderly care facilities in Jinan, utilizing GIS spatial
analysis techniques to construct a geospatial database based on POI data of elderly care facilities,
transportation networks, and traffic conditions. By employing models such as the two-step floating
catchment area method (2SFCA), the study quantitatively analyzes the accessibility of elderly care
facilities in Jinan and evaluates their spatial distribution characteristics. The results indicate that:
(1) In central urban areas with high densities of elderly care facilities and road networks, there is
little difference in accessibility among walking, cycling, and motorized transportation, all maintain-
ing relatively high levels. In contrast, in peripheral regions such as the southern mountainous areas
with fewer facilities, motorized and cycling accessibility are significantly better than walking. (2) In
terms of spatial patterns, core areas such as the northern part of Shizhong District and the southern
part of Tianqgiao District exhibit outstanding 15-minute accessibility, while regions constrained by
terrain, such as the southern mountainous areas and the southeastern part of Licheng District, show
relatively weaker accessibility. (3) Traffic congestion analysis reveals that although peak-hour con-
gestion overlaps with areas densely populated by elderly care facilities, the overall impact is limited.
Specifically, 72.96% of the areas remain accessible within 15 minutes, 22.17% require 15~30
minutes, and all areas can be reached within 90 minutes, indicating that the accessibility of elderly
care facilities in Jinan is generally at a favorable level. The findings of this study can provide a sci-
entific basis for optimizing the allocation of elderly care resources in Jinan and serve as a reference
for the planning of elderly care facilities in similar cities across China.
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Figure 1. Traffic distribution map of the main urban area of Jinan
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Figure 2. Schematic diagram of the principle of cost distance analysis
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Figure 3. Accessibility of elderly care service facilities in the main urban area of Jinan City (walking)

3. K EMX I E RSN ATIAM (F1T)

N

A

K4
W17 AT AT R ATk

. %'-? : 116.072
fik:0

0 5 10 20 FX
Y i |

Figure 4. Accessibility of elderly care service facilities in the main urban area of Jinan City (cycling)
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Figure 5. Accessibility of elderly care service facilities in the main urban area of Jinan City (motor vehicles)
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Figure 6. Accessibility of elderly care service facilities in the main urban area of Jinan City (comprehensive method)
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Table 1. Spatial proportion statistics table of accessibility value grading under three methods and a comprehensive method
based on cost distance
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Figure 7. Accessibility of elderly care service facilities in the main urban area of Jinan and spatial distribution analysis map
of community locations
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