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Figure 1. Study area
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Table 3. Final results from the TODIMM model by urban neighborhoods in Ardabil
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Figure 2. Final map of spatial distribution of the sustainability of quantitative and qualitative housing
indicators in neighborhoods of Ardabil city
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Abstract

Given the importance of housing in the structure of today's cities and the lives of citizens,
paying attention to the principles of sustainable development in the direction of spatial
and social justice and the physical structure of cities, the quantitative and qualitative
desirability of land uses, especially residential land use and the category of housing, is
important. Therefore, the aim of the present study is to spatially analyze the quantitative
indicators of sustainable housing in neighborhoods of Ardabil city. The present study is
applied in terms of its purpose and descriptive-analytical in nature. Information collection
is generally through library and documentary methods such as the 2016 General
Population and Housing Census. For data analysis, Arc Catalog software was used to
prepare data, and the Analytic Hierarchy Process (AHP) model was used to weight
criteria, and the Todim model and the Moran model were used to measure spatial
differentiation. The findings show that the Gazran neighborhood, ranked first, has very
high sustainability. This is while the Golmoghan neighborhood has very low
sustainability. Based on the results of the Moran model, the spatial distribution of the
sustainability of housing quantity indicators in the neighborhoods of Ardabil follows a
cluster pattern that indicates spatial inequality in the 13 neighborhoods of Ardabil.
Therefore, in order to take the necessary measures to reduce the spatial inequalities of
housing quantity in the neighborhoods of Ardabil, it seems necessary to develop a written
program based on spatial justice to reduce its inequalities.

Keywords: Housing indicators, spatial analysis, sustainable housing, Ardabil city.

Introduction

Therefore, developing a comprehensive plan in the housing sector to achieve the desired
situation in the spatial dimension requires identifying and analyzing the broad dimensions
and being aware of the quantitative status of housing indicators in the planning process.
Therefore, the degree of achieving the desired housing situation, as one of the
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development indicators, is essential. Therefore, considering the aforementioned issues and
the efforts to reduce the problems of instability in Iranian cities, it is necessary to pay
attention to the quality and price of housing. The housing sector in Ardabil, as one of the
medium-sized cities in Iran, has not been spared from acute housing issues and is facing
numerous urban problems and deficiencies in this field. These problems include
neighborhoods with poor quality and substandard construction, the proximity of
inappropriate activities with residential uses, the fragmentation of plots, unsustainable
materials, the horizontal development pattern of housing, compliance with urban planning
laws and regulations in housing construction, the density of use of inappropriate building
materials, the lack of low construction, and the lack of optimal distribution of residential
activity. Therefore, the present study has focused on the spatial analysis of quantitative
and qualitative indicators of sustainable housing in neighborhoods of Ardabil city.

Methods and Materials

The present study, in terms of its applied purpose and descriptive-analytical nature,
requires a series of basic and infrastructural information and inputs. Data collection
generally used library and documentary methods, including books, articles, theses, and
statistical reports. After studying and analyzing the sources, based on the theoretical
foundations and research background, indicators related to sustainable housing were
identified. Then, considering the characteristics of the study area and the availability of
statistical data, the final indicators were selected. Next, with the aim of final evaluation
and analysis, a database of selected indicators was prepared to provide a basis for spatial
and statistical analyses of the research. For data analysis, the text (document) mining tool,
which is the results of the general and housing censuses of 2016, and GIS layers at the
level of the regions of Ardabil city according to the administrative-political divisions of
the Ministry of Interior, were used. To analyze the collected data, first, it was prepared
using Arc Catalog software, then the research criteria were weighted using multi-criteria
decision-making (MCDM) methods in Super Decisions software, and then the Todim
model was calculated in Excel software. Then, the quantitative and qualitative housing
indicators in the neighborhoods of Ardabil city, the study area, were measured in Arc
Map. Also, to examine the spatial distribution pattern of quantitative and qualitative
indicators of sustainable housing, Moran's spatial autocorrelation index (Moran's 1) was
used. The statistical population of the research was selected neighborhoods from different
types of urban textures.

Findings and Results

In most cities in the world, the scattered (regular) distribution pattern of service elements
indicates planned and social justice-based textures. The random pattern that is mostly
observed in third world cities is the result of organic and unplanned growth, but the
cluster pattern is the result of the concentration of services and facilities in one part of the
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city or the result of the existence of a disruptive element in the city's unipolarization
(Salehi, 2012: 71). According to Figure 3 and based on the results obtained from the
global Moran's spatial autocorrelation analysis in the ArcGIS environment, the value of
Moran's I index has been calculated to be 0.622722. The index value shows that the data
distribution pattern at the neighborhood level is far from a completely random pattern and
has positive and significant spatial autocorrelation. In other words, high values are
clustered next to high values and low values are clustered next to low values, and the
study pattern is of the clustered type. Also, the z-score value is 2.714625 and the p-value
is 0.006635. A p-value of less than 0.01 indicates that the probability of such a spatial
pattern forming is less than 1 percent, and therefore the observed pattern is significant
with 99 percent confidence and cannot be due to chance or coincidence. Considering that
the z-score value is in the range of more than +2.58 (significance interval of 0.01), the
pattern is definitely in the direction of spatial aggregation of similar values. Based on the
value of Moran's index (0.62) and z-score (2.71), the spatial distribution of the studied
index has positive and significant clustering. This indicates that neighborhoods with
similar status (both high and low) tend to be located next to each other and the spatial
structure of the data is clustered and location-dependent.

Conclusion and Recommendations

These results indicate that the difference in housing quality in Ardabil is rooted in
structural and spatial differences in neighborhoods rather than in social or economic
differences between households. The clustering of unstable neighborhoods such as
Iranabad, Jejin, and Pirmader next to each other, and in contrast, the concentration of
more affluent neighborhoods such as Kowsar, Niyar, and Mirashraf in newer parts of the
city, indicates that urban development in Ardabil has progressed unevenly over the past
years, and its results are now clearly visible in the quality of neighborhood housing.
Overall, the quantitative sustainability of housing in Ardabil is quite structured and
location-dependent, and to improve it, urban planning needs to be focused on
neighborhoods with the greatest shortages. In addition to confirming the clustering nature
of the pattern, the global Moran results reveal the need for local analyses such as LISA to
identify critical points and hot and cold clusters with more precision. These findings show
that policy-making in the field of urban housing in Ardabil should be based on a justice-
oriented approach, based on spatial differences, and by recognizing the real conditions of
neighborhoods such as Gazran, Mirashraf, Niyar, Kowsar, Iranabad, Jejin, Molabashi, and
other neighborhoods mentioned above, in order to make more accurate and effective
decisions in order to improve the quality of urban housing. In general, and based on the
results obtained, it can be said that paying attention to the sustainable form of the
neighborhood and strengthening the performance of its main components can lead to the
improvement of housing indicators. On the other hand, the concentration of some housing
desirability indicators in non-compact textures also indicates the complexity of the
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relationship between desirability and compactness, and accordingly, it is not possible to
easily establish a completely direct relationship between these two variables and ignore
the effects of local conditions in regulating this relationship. Therefore, more research is
needed to speak with more certainty about conceptual patterns in real conditions.
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