Journal of Sustainable City, 6 (3), 2023

Journal of Sustainable City
Online ISSN: 2476-6151

Journal Homepage: www.jscity.ir

Research Paper

The impacts of Urban Form in production of Automobile-based travels with
emphasis on Low Carbon City Development The Case Study of Zanjan Traffic
Zones

Mehdi Azari >3, Mohsen Ahadnejhad °, Isa Piri ¢

2, (Corresponding Author), Department of Geography and urban planning, University of Zanjan, Zanjan, Iran
Email: mehdi.azari@znu.ac.ir

b, Department of Geography and urban planning, University of Zanjan, Zanjan, Iran

Email: ahadnejad@znu.ac.ir

€. Department of Geography and urban planning, University of Zanjan, Zanjan, Iran

Email: isapiri@znu.ac.ir

ARTICLEINFO ABSTRACT

Keywords: Automobile-based travel is one of the most important factors in the
Automobile-based travels, air pollution of Iranian cities. So, variety policies have been adopted
Urban form, to reduce the urban air pollution that are without spatial planning. In
Low-carbon development, low-carbon cities, reduction of air pollution is noticed through spatial
Spatial statistics, planning as changes in the urban form to achieve low automobile-
Zanjan. based travels. The automobile-based travels in Zanjan, is changed

greenhouses gasses emission to a huge problem. The problem that
will adjust by changes in spatial planning and urban forms. In this
paper, influence of urban form in the automobile-based travels are
assigned by Spatial statics methods. To achieve the aim of this paper
is hypothesized urban forms measures —as land use mix- has the most
influence in the automobile-based travels. The type of this paper is
Applicable and the used methods are Analytical and regression. The
results of the application of the Moran method shows that the criteria
are in clustered pattern and therefore have spatial autocorrelation and
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Extended Abstract

Introduction

Automobile-based travels are the most
important factors in the air pollution of Iran
cities. So, variety policies have been
adopted to reduce the urban air pollution
that are devoid of any spatial planning. In
low-carbon cities, reduction of air pollution
is noticed through spatial planning such as
change in the urban form to reduce
automobile-based travels. So, from a
theoretical perspective, low carbon city
offers principles and criteria based on urban
forms to achieve sustainable behaviors of
travel (such as decreasing automaobile-based
travels, using public transportation,
pedestrian-oriented development and so
on).

Methodology

The type of research in this article is
applied and its method is descriptive-
analytical and correlation. The important
urban form criteria to achieve low carbon
cities are land use mix (or land use
diversity), increasing of density, design of
roads, increasing of public transport
services etc.  Therefore,  systematic
management of automobile-based travels
through urban form structures in Iran cities
is very important. In this study, Zanjan is
selected as a case study. The automobile-
based travels in Zanjan have made
greenhouse gasses as a major challenge that
can be mitigated by spatial planning and
emphasis on urban form structures.
Therefore, this paper investigates the
impact of urban form on automobile-based
travels production by using of spatial
statistics methods. Also, in order to achieve
the aim of the paper, it has been assumed
that urban form elements, such as land uses,
play the most important role in generating
automobile-based travels. Since urban form
criteria are considered as spatial-based
ones, ignoring spatial effect leads to
increase estimation error in modeling.
Therefore, in this paper the geographical
weight regression (GWR) and the Moran
Index are main methods to investigate
spatial  autocorrelation and  spatial
correlations between variables.

Result and discussion

At first the criteria were extracted through
library studies as well as environmental
knowledge. Then the criteria are changed to
GIS layers. Subsequently, these layers are
transformed to zonal data by spatial
statistics methods. And finally, Moran | and
GWR were used to assess the spatial
correlation of the criteria. The results of the
methodology show that in spatial researches
where the criteria have spatial-based
changes, models such as the Moran | and
the GWR are very useful to apply. Also, the
results of applying the Moran method
emphasize on the spatial autocorrelation of
the criteria were used and the effectiveness
of the utilization of geographical weighted
regression to analyze the correlation of the
variables. So it is suitable to use methods
such as GWR. Model accuracy and
performance statistics such as AICc
(Akaike Information Criterion) in the
GWR, increase the reliability of the model
output. Furthermore, the standard residual
values in the traffic zones of Zanjan show
that the estimated quantities are different
from observed ones. The outcomes of the
GWR show that the population density with
significance coefficient of 0.31 has the least
importance in the urban travel pattern. The
highest population density of Zanjan is in
the areas connected to the urban central
texture that have the most population zones
with advantages such as access to urban
cores. Also, combined of land uses and
street congestion with 0.46 and 0.49
coefficients are the most important in urban
travel pattern, respectively. The peak of the
streets congestion in the city center has

attracted transportation systems in this part
of the city. The focal statistics have been
used to investigate the spatial composition
of land uses. Accordingly, the city's core
has the largest variety of urban land uses.
This has resulted in the highest population
absorption in these zones. So that, there is a
correlation of 0.7 between land use
composition and population density in the
central texture. This illustrates the
importance of urban form criteria in the
urban travel patterns of Zanjan; Therefore,
urban density is less important than urban
form factors and urban form factors are the
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basis of urban travel patterns.

Conclusion

The most important measure of urban form
that should be prioritized for Zanjan urban
managers to achieve low carbon
development is the combination of land
uses. Based on this, the creation of urban
neighborhoods with the suitable land uses
composition, will reduce the number of
urban travels to the city's central texture
and it will possible the development of a
low-carbon city. Findings of this paper can
guide the urban managers in order to
develop a sustainable urban form pattern
with the lowest carbon production.
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