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density, and transportation. In this way, this research has been carried out with the aim of
verifying the role and effect of land use planning in order to reduce energy consumption
in Sarafrazan neighborhood of Mashhad; Therefore, in the first step of this research, in
the light of physical and social survey (questioning the residents of the neighborhood),
the land use situation of Sarafarazan neighborhood of Mashhad city has been measured
from the point of view of energy efficiency. In the next step, based on questioning
experts and elites related to the topic of this research and familiar with the scope of the
study, he explained the role and effect of land use planning in order to reduce energy
consumption in the Sarafrazan neighborhood of Mashhad. The results of this research
indicate that there is a significant, direct and strong relationship between the effective
categories of land use, including local form and structure, transportation and building
sector, and energy consumption reduction at the level of Sarafrazan neighborhood. Also,
the effective categories of land use significantly explain the reduction of energy
consumption at the level of this neighborhood. Nevertheless, although the land use of
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energy efficiency, but in the two sectors of form and local structure and transportation,
basically, the land use of this neighborhood plays a lesser role in reducing energy
consumption.
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Extended Abstract

Introduction

During the recent decades and according to the rapid growth of urbanization, most of the cities of the world
have faced many challenges in various fields, including the increase in energy consumption, which have made
cities face problems from two aspects, limited resources and environmental pollution. Meanwhile, cities are the
main energy consumers (about two-thirds). In this way, considering the necessity and importance of energy
access for development and the limitation of energy resources that are used by humans today, it seems
necessary to protect energy resources and use them optimally at the level of cities. Meanwhile, land use
planning and its tools (density, mixing and distribution of uses, etc.) can play an effective role in reducing
energy consumption in cities; Because land use planning, as one of the main parts of urban planning, can be
effective on energy consumption in cities by influencing the form and structure of the city and the nature of the
transportation system. According to available statistics and information, Iran ranks first in energy consumption
intensity in the world, and its cities, including the city of Mashhad, are no exception to this rule. According to
this issue, in recent years, planning in order to create cities that are optimal in terms of energy consumption has
been considered as one of the most important goals of urban planning; In the meantime, it seems that land use
planning at the level of urban neighborhoods, including the densely populated neighborhood of Sarafarazan in
Mashhad, can help to optimize energy consumption by influencing different dimensions of the city's form and
structure, building patterns, density, and transportation. With these interpretations, the present research has
been conducted with the aim of investigating the role and effect of land use planning in order to reduce energy
consumption in Sarafrazan neighborhood of Mashhad.

Study Area

Sarafarazan neighborhood located in District 9 and southwest of Mashhad city, is considered one of the most
populated neighborhoods of this city (the third most populated neighborhood in Mashhad city and the first most
populated neighborhood in District 9), which according to the latest population and housing census, has a
population of 45,629 people. The main uses of the neighborhood can be introduced as residential, park and
commercial zones. There are also open and green public spaces in a dotted and linear form inside the
neighborhood.

Material and Methods

The current research was carried out with the aim of verifying the role and effect of land use planning in order
to reduce energy consumption in Sarafrazan neighborhood of Mashhad. In fact, in the first step of this research,
in the light of physical and social survey (questioning the residents of the neighborhood), the land use situation
of Sarafrazan neighborhood of Mashhad city has been measured from the perspective of energy efficiency. In
the next step, based on questioning experts and elites related to the topic of this research and familiar with the
scope of the study, he explained the role and effect of land use planning in order to reduce energy consumption
in the Sarafrazan neighborhood of Mashhad. In this way, by using the Cochran formula, 382 residents of
Sarafrazan neighborhood and 40 experts and elites were questioned using the snowball method. To determine
the validity of the research questionnaires, content validity (opinion of experts) and Cronbach's alpha was used
for its reliability, the value of which was 0.812 for the residents' questionnaire and 0.864 for the experts'
questionnaire, which shows the good reliability of the questionnaires of this research. Also, to analyze the
research data, sample t-test, Pearson correlation test and multiple regression analysis were used.

Result and Discussion

Spatial analysis (GIS) was used to analyze the indicators obtained from the physical survey, and statistical
analysis (one-sample t-test) was used to analyze the indicators obtained from the social survey (resident
questionnaire). Planning to create a mix of land uses along with their scattered distribution can lead to the
optimization of energy consumption at the level of human settlements, especially at the level of localities, by
reducing the need for travel. To check this index at the level of Sarafrazan neighborhood of Mashhad, the 400-
meter access radius of the residential units of the neighborhood has been used for the variety of uses, and the
surveys show that the residential units of Sarafrazan neighborhood of Mashhad have less variety of uses within
a radius of 400 meters. Also, the investigations carried out regarding the access of residents of the
neighborhood to the main service uses indicate that most of the residential units in Sarafrazan neighborhood of
Mashhad are located within the functional radius of green space uses; But on the other hand, it is not in a
favorable condition in terms of access to therapeutic, recreational, sports and therapeutic uses. On the other
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hand, the total number of residential units in the neighborhood is equal to 6285, and according to its area of
222.35 hectares, the density of residential units per hectare is equal to 28.3, which means that Sarafrazan
neighborhood of Mashhad city is in an almost favorable condition from the point of view of compactness.

In order to check the public transportation facilities in Sarafrazan neighborhood of Mashhad city, the access
radius of 400 meters of residential units to public transportation stations has been used and the surveys show
that almost all residential units in the neighborhood are not at a suitable distance from public transportation
stations. Also, the surveys conducted on the orientation of the buildings at the neighborhood level indicate that
the northern blocks of the neighborhood generally have an unfavorable orientation and the southern blocks of
the neighborhood generally have a favorable orientation compared to direct sunlight. On the other hand, based
on inferential statistics, the Sarafrazan neighborhood of Mashhad city has relatively favorable conditions in
terms of the existence of safe walking paths with sufficient width, the use of double-glazed windows in the
building, and the use of thermal insulation in the cooling and heating of the building; However, from the point
of view of the proximity of the housing to the employment centers of the residents, the existence of public
parking lots in the vicinity of the public transportation stations, the existence of a cycling network and bicycle
storage kiosks, and the use of suitable materials considering the climate of the region, it does not have
favorable conditions.

Also, the inferential analysis shows that there is a significant, direct and strong relationship between the
effective categories of land use, including local form and structure, transportation and building sector, and the
reduction of energy consumption at the level of Sarafrazan neighborhood, and the effective categories of land
use, significantly explains the reduction of energy consumption at the level of Sarafrazan neighborhood of
Mashhad city, which is equal to 71.3%.

Conclusion

In recent years, the increasing trend of energy consumption at the level of human settlements, including cities,
has led many governments and city governments around the world to the need to find solutions in the field of
energy consumption optimization. Meanwhile, the role of urban planners seems to be much stronger. So that
today one of their goals is to create energy-efficient cities. Recent studies show that land use planning and its
tools can play an effective role in reducing energy consumption at the level of human settlements. In this way,
the current research has been written with the case study of Sarafarazan neighborhood of Mashhad city in order
to investigate this effect. The results of this research indicated that there is a direct and strong relationship
between land use and energy consumption reduction in Sarafrazan neighborhood of Mashhad. Also, the
transportation sector, construction sector and local form and structure respectively can have the greatest effect
on reducing energy consumption at the level of Sarafrazan neighborhood of Mashhad city; However, at present,
although the land use of Sarafarazan neighborhood in the building sector is somewhat moving in the direction
of energy efficiency, but in the form and local structure and transportation sectors, the land use of this
neighborhood plays a lesser role in reducing energy consumption. In these fields, it is necessary to provide
planning and urban design solutions in order to reduce energy consumption.

Key words: land use, energy efficiency, sustainable development, Sarafrazan neighborhood of Mashhad.
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