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ABSTRACT

Today, as the population of cities increases, environmental issues have
surrounded the city and its citizens, so that experts seek to use the best
solutions to deal with this problem. One of the effective strategies is to
design the optimal form of cities. Therefore, the purpose of this study is to
analyze the effect of city form on fuel consumption in the Karaj metropolis.
In order to analyze the data, General G statistical test, and the Moran model
have been used to determine the pattern of gasoline consumption in Karaj,
and Geographically Weighted Regression (GWR) has been used to
determine the spatial variation between city form variables (mixed-use,
accessibility) and gasoline consumption. The results show that central
neighborhoods 5,1,7,8,9; such as Dehghanvila 1 and 2, Hyderabad, Weast
Golshahr 1 and 2, Movahedan town, East Golshahr, Mehrvila, and Kuye
Karmandan have the highest accessibility index, and Mehrshahr suburbs,
districts 10 and 6 have the lowest accessibility index to services,
administrative, commercial, educational. Also, according to the value;
Scorse = and value 0 = P-Value, it has been found that the pattern of
gasoline consumption in Karaj is clustered. The accessibility index in the
central areas of the city has the most appropriate average distance (less than
8 km) and these neighborhoods have the highest level of accessibility. Also,
according to the obtained R2value, there is a high spatial relationship
between the mixed-use index and gasoline consumption. That is, according
to these two variables, the city form index justifies 95% of gasoline
consumption at the level of confidence.
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Extended Abstract

Introduction

Today, the increasing urban population,
along with unsustainable consumption
patterns, is putting increasing pressure on
land, water, energy, and other essential land
resources. This situation can be beyond the
limits of natural and economic resources and
the bearing capacity of cities and endanger
its ability to manage life in the long run.
However, in the current situation, it can
make fundamental changes in cities and
human settlements due to the availability of
knowledge and technology to human beings,
and provide the best strategies for improving
cities according to environmental conditions
and the needs of citizens. One of the most
important strategies in this field is to reduce
the fuel of urban machinery. In fact, the main
problem is that statistics show that about 19
percent of energy consumption and more
than a quarter of the world's carbon dioxide
emissions come from transportation.
According to the forecasts, fuel consumption
in the transportation sector will increase by
50% from 2005 to 2030 and by 80% by
2050. Today, most of the conferences and
seminars held around the world on global
warming and national energy security place
great emphasis on reducing fuel
consumption, especially fuels that produce
high levels of environmental pollutants.
Also in many types of research that have
been done in the field of fuel consumption
and reduction of its pollution around the
world, most researchers emphasize that in
the current situation, the most important
solution is to reduce wurban fuel
consumption. And today, many countries are
looking to reduce gasoline consumption to
reduce dependence on oil as well as air
pollution. For example, in a country like;
The United States, passenger vehicles make
16% of total greenhouse gas emissions. In
Iran, the transportation sector is one of the
largest energy-consuming sectors, so that in
the last 10 years, energy consumption in the
transport sector has grown by 6.67 percent
annually, while the growth rate of final
energy consumption in other sectors has
been 5.47 percent faster. According to the
International Energy Agency, Iran is among
the top ten countries with 521 million tons of
carbon dioxide emissions in the world in

2015. Karaj metropolis is no exception to
this rule and factors such as: proximity to the
capital, the exhaustion of the public
transport fleet, the lack of subway lines, and
the lack of BRT have led to the excessive use
of personal vehicles for intra-city traffic,
which has led to increased fuel consumption
in the metropolis. Thus, on a 3-year average,
the metropolis of Karaj consumed about 490
million liters of gasoline per year. Which
shows a high figure.

Methodology

The research method is descriptive-
analytical, and the purpose is applied. The
data and information required for the
research have been collected in two ways:
library (study of documents, plans, articles,
etc.) and referring to related organizations
(municipality, National Company for
Distribution of Petroleum Products, etc.).
The statistical sample of the research is 173
neighborhoods of Karaj city and 35 refueling
stations (gasoline) that have been used for
spatial analysis. For spatial analysis, there
are different models for measuring spatial
autocorrelation statistics, which in the
present study used the Moran model and G /
Clustering (Getis-Ord General G) High /
Low statistics in GIS software. Also, in
order to show the spatial distribution of the
pattern governing energy consumption
(gasoline consumption), Hot Spot Analysis
of Amartgis-Ard Gi has been used to show
that where the data are clustered high or low.
Finally, the Geographic Weight Regression
(GWR) tool is used to determine the spatial
variation between the independent and
dependent variables.

Results and discussion

Using local weight regression, the effect of
accessibility index as an important index of
city form on gasoline consumption has been
estimated. The value of R2 of the
accessibility variable is equal to 0.88. That
is, the city form index justifies 88% of
gasoline consumption according to this
variable at the 95% confidence level. Also,
the value of AICc2 indicates a low number,
which indicates better compliance of the
model with observational data. The
descriptive  statistic  Pridicted  shows
significant changes in that it clearly shows
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the spatial variation between the
independent variable and the dependent
variable towards the marginal regions and to
some extent the center of the regions
(1,10,8,8,7). In other words, contrary to the
current practice, the relationship between
accessibility and gasoline consumption in
these areas and neighborhoods is expected to
change spatially towards these areas. Also,
the user mixing index, the value of R2 of the
user mixing variable is equal to 0.87. That is,
the city form index justifies 87% of gasoline
consumption according to this variable at the
95% confidence level.

Conclusion

According to the final conclusion of the
spatial analysis of this research it can be said
in the current situation, there is a spatial
correlation of over 70% between the form of
Karaj city and gasoline consumption. Thus,
the obtained R2 in both indicators of the city
form is above 75% and in fact, shows a high
level of significance. Also in the analysis of
gasoline consumption pattern, Moran
statistic and G statistic confirm that gasoline
consumption follows a cluster pattern. In
fact, according to the results of these two
statistics, it can be said that the data have a
high spatial correlation. Thus, 462 / 10Z-
Scorse = is significant at the level of 0.01
And the value of 0 = P-Value is rejected
based on the null hypothesis. The value of

these two parameters indicates the pattern of
the spatial distribution of clusters of gasoline
consumption data in the neighborhoods of
Karaj. Also, the value of Pridicted obtained
in both indicators (accessibility and user
mixing) shows a high spatial correlation
with gasoline consumption, and of course,
spatial changes can be expected from urban
areas: 8, 9, 1, and 5 to suburban areas and
neighborhoods of the city. Finally, it can be
said that a significant relationship has been
confirmed between the city form variable
and gasoline consumption.
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Given the z-score of 10.63, there is a less than 1% likelhood that this dustered pattern could
be the result of random chance.
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Lowe Clusters High-Clusters

Given the z-score of 2.15, there is a less than 5% likelihocod that this high-clustered pattern
could be the result of random chance.
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