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Article Info Abstract

Throughout history, cities are the most important works made by humans and have seen
many changes during their lifetime. Today, most of the world's population lives in
cities. This growing trend of urban population has created problems in cities. Among
the various approaches that have been proposed to free cities from problems, livability
is the most important approach that has increased the need to address it. Factors such as
environmental pollution, climate changes, and lack of ecological resources somehow
affect urban livability, and it is necessary to pay attention to their mutual effects. The

main purpose of this research is to evaluate the impact of environmental parameters,
climate and ecology on the urban livability of ten areas of Tabriz metropolis. According
to the research topic, the research method is descriptive-analytical and with practical
purpose. The data used are also collected from the comprehensive plan of Tabriz city,
statistical blocks of Tabriz city, and information of air quality monitoring stations of
Tabriz metropolis, TerraClimate products and OSM site data. Then the data and
information after membership and normalization using geographic weighted regression
(GWR) and modified geographic weighted regression (MGWR) analyzes to investigate
and discover the spatial relationship between the dependent variable (sustainability) and
independent variables (environment, ecology and climate) has been analyzed in MGWR
software and ArcGIS 10.8.2 software. The results of the analysis showed that the impact
of these parameters on the areas that are not suitable for livability is more than other
areas. The climate parameter with the value of R2 - 0.5 has the greatest impact among
the parameters on the urban livability of Tabriz metropolis.
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Extended Abstract

Introduction

Cities are one of the most important works
made by human hands and have seen many
changes throughout history. So that most of
the world's population lives in cities today.
This growing trend of the urban population
has caused problems in the social, economic,
environmental and physical fields for the big
city. Today, various approaches have been
presented to overcome these problems, and
livability is one of them. In the meantime, air
pollution, climate change, lack of water
resources and climate change are also
considered a threat to urban livability in the
big cities of the world.

Methodology

According to the research topic, the research
method is descriptive-analytical with practical
purpose. In the current study, weighted
geographic regression (GWR) and modified
weighted geographic regression (MGWR)
models were used to analyze the relationship
between urban livability and climate,
environmental, and ecological parameters.
Fuzzy Topsis method was used to analyze the
livability status (dependent variable) of Tabriz
metropolitan areas and also to determine
independent variables, environmental
parameters, pollutants (So2, Co, No2, Pm10),
climate, factors (air temperature, wind speed
and rainfall cumulative) and ecology, factors
(vegetation and water resources) have been
calculated.

Results and discussion

The results of the analysis of the livability
status show that regions 9, 2 and 1 have the
highest and regions 7 and 8 the lowest
livability status among the urban areas of
Tabriz  metropolis. In  examining the
relationship between livability  and
environmental parameters, it was found that
the amount of nitrogen dioxide, carbon
monoxide, sulfur dioxide and airborne
particles less than 10 microns in both models
have little relationship with the livability of
the areas; But according to the R? value of the
GWR model compared to the MGWR model,
it has been able to express the relationship
between the variables to some extent; Also,

according to the obtained R?, regions 6 and 7
in the GWR model and regions 6, 7 and 4 in
the MGWR model are most related to the
livability of the studied regions. In examining
the relationship  between the climate
parameters, the R? value obtained from the
GWR and MGWR models, the air
temperature has a significant relationship with
the livability of Tabriz metropolitan areas
with a value of 0.5 compared to other factors
in both models. The factors of wind speed and
cumulative precipitation also have no
significant relationship with urban livability
with R? values of 0.043 and 0.046,
respectively. In the analysis of the ecology
parameter, it was also found that the
vegetation factor in the GWR model with R?
value of 0.3 has a significant relationship with
the livability of the areas compared to other
factors.

Conclusion

In the environmental parameter, pollutants
(S02, Co, No2, and Pm10) with R? value less
than 0.1 could not express the relationship
between variables well. In the case of climate
parameter, air temperature compared to other
factors in both models with R? value 0.5 has a
significant relationship with the livability of
Tabriz metropolitan areas; also, in the factors
of air temperature and cumulative
precipitation, regions 4, 6 and 7 in both
models are most related to urban livability. In
relation to the ecology parameter, it was
found that the vegetation factor in the GWR
model has a significant relationship with the
livability of the areas with the R? value of 0.3
compared to the water resources factor. The
output of the maps also revealed that the
highest correlation between water resources
and the level of livability is in the western
areas of Tabriz. Also, the relationship
between vegetation and livability is more in
the central areas of the city, especially in
areas 8 and 3 than in other areas. At the end,
the overall relationship of environmental,
climate and ecology parameters with urban
livability was investigated, and the results
showed that climate and environmental
parameters in both models have a significant
relationship with the livability status of Tabriz
metropolitan areas with R? values of 0.5 and
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0.3, respectively; But in relation to the
ecology parameter, this relationship is not
significant. The output of the maps showed
that these parameters are most related to the
livability of areas 6, 7 and 4 in the analysis of
both models. Regarding the output of the
models, it was also found that the analyzes in
both GWR and MGWR models are almost the
same and the models have performed the
same in providing the outputs.
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