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ABSTRACT

The quality of spatial-functional correlations of public services has critical
effects on the quality of urban life. This article aimed to evaluate the
quality of spatial-functional correlations of these services using the
nearest neighbor index, Ripley's function, spatial correlation method, and
variance analysis method in the form of two groups of similar public
services and non-similar public services in Yazd city. The analysis of
matched public services based on the nearest neighbor index showed that
the distribution pattern of public services follows the centralized pattern.
Transportation uses have the highest concentration and sports uses have
the least amount of concentration, although according to the Ripley
function, technical and professional education centers in the fifth interval
and health centers in the fourth interval significantly follow the
distribution pattern. Also, the analysis of heterogeneous public services
showed a direct spatial correlation between all services except the use of
higher education and sports spaces. Spatial distribution of parking
services with police force use and administrative use has a higher
functional-spatial correlation compared to other uses. Also, kindergarten
use has the highest spatial correlation with health use, although the
aforementioned services, based on variance analysis, have significant
differences from each other in terms of spatial deployment. After health
use, higher education use and therapy use have a higher spatial-functional
correlation with kindergarten, and based on variance analysis, they have
statistically significant similarities in terms of spatial placement. The use
of variance analysis showed that a high spatial correlation between
heterogeneous public services does not mean their spatial proximity and,
as a result, does not necessarily lead to strengthening their functional
relationships.
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Extended Abstract

Introduction

Spatial-functional correlations between public
facilities have key effects on the quality of
urban life. For example, locating a green space
next to a house can result in the increase of
house price, the reduction of travel costs, and
the provision of more opportunities for
recreation activities. The financial capacity of
municipalities and the tax base of cities can also
change by the quality of spatial and functional
distribution of public facilities. Moreever,
undesirable  spatial-functional  correlations
between public facilities can lead to urban
environmental problems such as noise and air
pollution.

Urban public facilities may be correlated
spatially and functionally according to the four
different following patterns: 1) High spatial
correlation - high functional correlation, which
is the optimal pattern for locating public
facilities because facilities with  strong
functional correlations are close to each other
spatially. Improving the functional correlations
between some public facilities requires their
geographical concentration in space. For
example, public health facilities act within a
hierarchically networked system. Some services
are provided at lower-level centers such as
clinics while others can be accessed at higher-
level centers such as hospitals. In these cases,
while it is more efficient for higher-level centers
to be located at a maximum distance from each
other, they should be located at a minimum
distance from low-level facilities because there
are high functional interactions among them. In
this situation, instead of decentralizing low-
level health facilities, their spatial concentration
is probably more efficient; 2) low spatial
correlation - high functional correlation, which
is the worst spatial pattern for facilities because
it decreases the efficiency of facilities due to
uprising costs of interaction. Low spatial
correlation between facilities with high
functional correlation can results in a
functional- geographical mismatch between
facilities; 3) high spatial correlation - low
functional correlation; and finally, 4) low spatial
correlation - low functional correlation.

Methodology

In order to analyze the spatial-functional
correlations between public facilities in Yazd
city, four different yet interrelated methods,
including the nearest neighbor index, K-Ripley
function, spatial correlation index and analysis
of variance (ANOVA) for two different groups
of facilities including homogeneous public
facilities and heterogeneous public facilities

have been carried out in the present article. The
nearest neighbor index has been used to
measure the spatial distribution of homogeneous
public facilities. The range of the index, that is
based on the values of observed distance and
expected distance between facilities, is between
0 (=clustered distribution) and 2.15 (=dispersed
distribution). The nearest neighbor index
measures the spatial distribution of facilities,
but it does not explore their distribution as the
scale of analysis changes. The K-Ripley
function is a useful method to explore the
facility distribution at different scales of
analysis, making it possible to evaluate the
variation in the spatial pattern of facilities over
the study area. In addition, the spatial
correlation index has been used in this article to
measure the degree of spatial correlation
between different variables such as population
density and educational facilities. The index
varies from -1 to +1. Negative values indicate
inverse correlation and positive values refer to
the direct correlation between facilities. Since
the high values of spatial correlation between
facilities does not mean that they are necessarily
close to each other geographically, the method
of ANOVA has been also carried out to test
whether high values of spatial correlation
correspond to the same geographical location or
not. The spatial correlation index can only
measure the degree of covariation between
facilities but does not give any information
about their geographical proximity. In other
words, it is possible for the two different
facilities to have a high spatial correlation in
spite of a low spatial proximity.

Results and discussion

Investigating the spatial correlation of
homogeneous public facilities in Yazd city,
according to the nearest neighbor index, has
shown a clustered pattern. As the results of R-
value have shown, higher education facilities
have the most clustered pattern and sports
facilities have the least clustered pattern.
Clustered patterns by limiting users’ choice to
access facilities can lead to traffic congestion in
areas of the city that experience the high
concentration of facilities. Although facilities
such as technical and vocational training centers
and public health services have shown a
clustered pattern according to the nearest
neighbor index, as the K-Ripley function has
indicated, their distribution does not follow the
same pattern at different scales of analysis. For
example, technical and vocational training
centers in the fifth distance, i.e. 3276.30 meters,
and hospitals in the fourth distance, i.e. 3287.85
meters, have expressed a dispersed pattern. The



Journal of Geographical Urban Planning Research, 10 (1), 2022

analysis of spatial relationship between
population and all public facilities, except for
public health facilities has shown that there is a
negative spatial correlation between them. The
analysis of spatial correlations between
heterogeneous facilities has shown that expect
higher education facilities and sports facilities,
there is a positive but not strong relationship
between all of them. As mentioned before,
ANOVA method has been used in this article to
test the significance of mean difference between
heterogeneous public facilities according to
their geographical location. The analysis has
shown that the high values of spatial correlation
between this type of facilities does not
necessarily correspond to their high spatial
proximity. For example, while parking facilities
and administrative facilities have shown a
higher spatial correlation compared to other
facilities, there is, according to ANOVA, a
significant difference between them in terms of
their geographical coordinates. The analysis of
spatial  correlations and ANOVA  for
Kindergarten facilities and health facilities has
shown the same pattern of having high spatial
correlation  with  significantly  different
geographical location.

Conclusion

In this study, spatial functional correlations
between public facilities have been analyzed in
terms of two different groups of homogeneous
public facilities and heterogeneous public
facilities. This classification is necessary
because of different implications that distance
and spatial distribution can have for their
efficiency. Although homogeneous facilities

should be distributed evenly across space, this is
not always true for heterogeneous facilities. For
example, some public facilities such as clinics
should be concentrated around higher-level
complementary facilities such as hospitals.
Generally, our findings have shown that the
results of K-Ripley function about the spatial
distribution of some homogeneous public
facilities such as technical and vocational
training centers and hospitalsare are different
from the results of the nearest neighborhood
index. In addition, ANOVA method has shown
that the high values of spatial correlations
between heterogeneous facilities do not
necessarily mean that they are close to each
other spatially.
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