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ABSTRACT

Abstract

Nowadays, energy consumption in metropolitan areas has created many
environmental problems. Accordingly, urban planning to optimize energy
consumption should be considered a necessity. This study aimed to eval-
uate the criteria and sub-criteria of land use planning in the Region 2 of
District 8 of Tehran for sustainable urban development and optimization
of energy consumption. This research uses analytical research methods,
library, and field studies to identify the criteria and sub-criteria and use
GIS software to prioritize and evaluate their impact. Modeling the effects
of end-use on energy consumption was performed using EnergyPLAN
software. The study results showed that the sub-criteria of a diversity of
uses, suitable coverage radius of public transportation stations, the op-
timal density of residential units, and building density of non-residen-
tial uses have relatively favorable conditions. Sub-criteria such as active
neighborhood centers, pedestrian access to main service uses, a good
share of green spaces, access to public spaces, and public parking in the
proximity of transport stations that are currently in poor condition should
be improved. Finally, two land-use plans were proposed to improve the
current situation. After mixing the proposed land use and the current sta-
tus, the sub-criteria that did not meet the appropriate conditions in the
current status were upgraded. The energy modeling results in the trans-
portation sector showed that energy consumption has decreased from
1.6 TWh to 1.44 TWh per year and carbon dioxide from 850 thousand tons
to 760 thousand tons per year.

Introduction

The increasing growth of urbanization, especially in developing countries,
has had various economic, social, physical, and environmental conse-
quences. One of these consequences is the upward growth of about 20%
in cities’ consumption and energy demand in the last three decades. This
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trend is expected to continue until 2035. Accordingly,
in recent years, urban planning regarding the mini-
mum energy consumption has been considered by ur-
ban planners. In urban planning, energy consumption
is related to land uses, and based on this approach,
sustainable urban development can maintain and pro-
mote sustainability that emphasizes energy consump-
tion. There is a significant and logical relationship
between land use planning components with energy
consumption in cities and neighborhoods. Identifying
the relationship between them can be optimized as
much as possible. This study identifies and evaluates
the criteria and essential indicators of land use plan-
ning on energy consumption to determine strengths,
weaknesses, opportunities, and threats. Finally, their
matrix is drawn for the Region 2 of District 8 of Tehran.
The perspective, strategies, and goals are presented
to improve the status quo and proposed plans for land
use optimization to reduce energy consumption.

Materials and Methods

The present study is an analysis based on library and
field studies and, from the standpoint of the compo-
nent process, is in the category of quantitative re-
search. Land use planning criteria and sub-criteria
that affect energy consumption were examined and
evaluated using GIS tools to identify those not in good
condition. Then, according to the current land use sta-
tus and the detailed plan of the study area, the final
land use plan is proposed and integrated with the ex-
isting land use status. Finally, the undesirable sub-cri-
teria in the new plan are reviewed again, and the rate
of reduction of energy consumption and emission of
pollutants is calculated using EnergyPLAN software.

Findings

Like density of residential and non-residential units,
residential use at a distance from various uses, access
to public transport stations, pedestrian access to the
main service uses, and the possibility of creating a bi-
cycle network, according to the measurement criteria,

in the current situation of the study area are favorable
conditions. The final proposed land use plan was pre-
sented according to the analysis of land use criteria
and sub-criteria and the vision, policies, and strategies
for land use planning for the Region 2 of District 8 of
Tehran to optimize energy consumption and reduce
pollution. The unfavorable critical sub-criteria were
upgraded and improved by integrating the proposed
land use plan with the current situation. By modeling
energy in the EnergyPLAN software, it was found that
approximately 160-gigawatt hours are saved in the
transportation sector per year. Also, about 80,000 to
90,000 tons of carbon dioxide emissions will be re-
duced annually in the study area.

Conclusion

Today, one of the challenges facing governments
around the world is to create cities that are energy effi-
cient. In this regard, land use planning and its tools are
influential in reducing energy consumption. This study
aims to evaluate the land use criteria and sub-criteria in
the Region 2 of District 8 of Tehran, to optimize energy
consumption and analyze them to achieve strengths,
weaknesses, opportunities, and threats of land use to
reduce energy consumption. Regarding improving the
current land use situation, two proposed land use plans
were presented to strengthen linear centers, create ac-
tive neighborhood centers concerning changeable land
uses, and consider some limitations in the study area.
Finally, the final proposed land use plan was presented
due to the importance of some land uses and the lack
of per capita in the detailed plan. By integrating the fi-
nal design with the current situation and re-examining
the sub-criteria that were not evaluated as favorable in
the current situation, it was found that all of them have
been improved and upgraded. One of the most critical
problems after integrating the proposed land use plan
is the lack of an active neighborhood center in the Nar-
mak neighborhood, which has faced problems due to
the lack of transitionary use.
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