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Energy and its consumption pattern are among the basic issues related to sustainable
development. An important part of the difference among the energy consumption patterns of
cities is explained by the city form and its spatial characteristics. Therefore, the present study
seeks to measure the pattern of gas consumption in the domestic part of Birjand using spatial
analysis methods. The study is descriptive-analytical, and the research variables include energy
consumption, population, building quality, age of the building, area of residential uses, building
facade and urban form. The study area also includes 5353 residential plots in five neighborhoods
of Birjand City which have different physical and socio-economic characteristics. In the first
step, after collecting the data related to gas consumption by the residential units, a spatial
database was created with the ArcGis software. The physical characteristics of each piece were
collected in this database. In the following, the findings were analyzed using classical statistical
methods (such as correlation coefficient, analysis of variance and Shannon's entropy) and spatial
statistical methods (such as density models, two-way Moran and spatial autocorrelation). The
results showed that energy consumption has a negative correlation with the variables of building
age, population and building quality, and a positive correlation with the entropy coefficient. This
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1. Introduction

Energy and its consumption pattern are among the basic issues related to sustainable development. In a city, an
important part of the energy consumption pattern is explained by the city form and its spatial characteristics.
Therefore, the present study seeks to measure the pattern of gas consumption in the domestic part of Birjand
using spatial analysis methods. Birjand is a city in South Khorasan Province with an area of 3305 hectares. It is
located in a dry climate. Considering the per capita difference of energy consumption in different parts of the
city and its different status in terms of physical characteristics and urban form, these characteristics seem to be
effective in energy consumption. Therefore, the present study attempts to answer the question ‘What is the
relationship between physical characteristics and urban form and the amount of gas energy consumption in this
city’? The issue is investigated in five urban neighborhoods with different formal and physical characteristics.

2. Research Methodology

The study is descriptive-analytical, and the research variables include energy consumption, population, building
quality, age of the building, area of residential uses, building facade and urban form. The study area also includes
5353 residential plots in five neighborhoods of Birjand City which have different physical and socio-economic
characteristics. In the first step, after collecting the data related to gas consumption by the residential units, a
spatial database was created with the ArcGis software. The physical characteristics of each piece were collected
in this database. In the following, the findings were analyzed using classical statistical methods (such as
correlation coefficient, analysis of variance and Shannon's entropy) and spatial statistical methods (such as
density models, two-way Moran and spatial autocorrelation).

3. Results and discussion

The results showed that energy consumption has a negative correlation with the variables of building age,
population and building quality and a positive correlation with the entropy coefficient. This means that, in
addition to their short lifespan and lower population density, the new parts of the city cannot effectively reduce
energy consumption. Despite their high population, the organic texture of the city has a lower amount of energy
consumption. This issue shows the necessity of paying attention to tissue renewal processes and its effect on
energy consumption. Moreover, it shows that paying attention to the spatial patterns of consumption is a key
point in improving the energy consumption pattern.

4. Conclusion

Energy consumption is one of the important issues related to the current and future life of cities. The costs of the
supply and distribution of energy on the one hand and its harmful effects on the environment on the other hand
have raised the importance of moving towards the sustainable development of cities. Meanwhile, in countries
like Iran, due to the cheap price of fuel, the issue of energy and its optimal consumption has a lower position in
the development direction. In this regard, as this study also showed, it is not possible to optimize energy
consumption and modify the consumption pattern, regardless of the characteristics and spatial differences (even
on urban scales). This issue is especially of concern in big cities that have a high variety of living patterns and
lifestyles. Therefore, setting a single pattern for them is inappropriate. The findings of this study showed that the
consumption pattern is a function of many variables that can have different conditions in each situation. Based
on the general result of this study, an important part of the differences among consumption patterns is explained
by the spatial factors. Therefore, the modification of the consumption pattern is an aim to achieve under the
synergy of various specialties. Part of this issue depends on the understanding of spatial patterns.
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