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Highlights

—  Climatic zoning of Tehran was conducted using the latest and most accurate method available.

— This climatic zoning used the processing of Landsat 8 satellite images and sampling in Google Earth.
— 17 climatic zones were obtained according to physical characteristics and land surface cover.

— The LCZ model focuses on the thermal loads of the city, which are affected by building density and land cover/use
changes.

— The central and eastern areas of Tehran, due to the high density of buildings, and the southwestern areas of the city,
due to industrial and warehouse land use, have high thermal loads.

Extended abstract

Introduction

Urban spaces have different and more complex environmental conditions than natural environments because they
combine human-made elements and natural features. Today, urban climate specialists focus on a combination of urban
and natural factors when zoning urban spaces.

The Local Climate Classification (LCZs) is a new and systematic classification system for urban spaces proposed by
Stuart and Oke (2012). LCZs classify climates according to the physical structure of the city. Each LCZ is characterized
by one or more distinctive features, such as land cover, height, and the distance between trees and buildings.

Local Climate Zoning classifies the climate of urban spaces by focusing on the city’s physical structure and surface
coverage. The LCZ classification has 17 different classes, each of which represents a unique set of characteristics. LCZ
classes are individually identified by one or more distinctive characteristics, such as land cover or height, the distance
between trees and buildings. Classes 1 to 10 focus more on the physical structure created by humans, while classes A to
G focus more on the natural aspect of the city.

Theoretical Framework

The Local Climate Zoning (LCZ) method was extracted and presented by Stewart and Oke (2012) from the Urban
Climate Zones (UCZ) method. This method is presented with an emphasis on land cover characteristics and building
density for large cities.

In this method, 10 climate zones are specified for urban built spaces and 7 climate zones for natural spaces. The most
important data required in this method are Landsat satellite images, which are prepared in both winter and summer
seasons to accurately identify the land surface cover. Additionally, for each of the 17 climate classes, it is necessary to
take samples in Google Earth to use those samples in the image processing process. Therefore, the accuracy and quality
of the map of local climate zones depends on the accuracy of sampling.

1 Responsible author:shamsipr@ut.ac.ir
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Methodology

Three types of data were used in this study: meteorological data, satellite images, and spatial information layers.

. Meteorological data included temperature, precipitation, wind speed, and wind direction data from the Doshan
Tappeh, Geophysical, and Mehrabad meteorological stations in Tehran for the past 20 years.

. Satellite images of the city of Tehran were used for two periods: summer and winter.
. Spatial information layers included land use data, land cover, and building floors of Tehran.

To create a map of the local climate classes in Tehran, the satellite images were converted to a spatial resolution of 100
meters in the SAGA-GIS environment. The measured area was then cut and saved in kml format and added to the Google
Earth program. In Google Earth, samples of each climatic class were collected. This stage was the most important and
decisive stage of the research, and it was conducted with great accuracy and patience using many samples.

Results and Discussion

The city of Tehran has a diverse range of local climate classes (LCZs) due to its diverse natural and human environments.
Tehran is a heterogeneous metropolis in terms of its form and function, and this heterogeneity is reflected in the distribution
of LCZs.

The results of this study showed that the most common LCZs in Tehran are:

. Dense texture and medium height (LCZ 2): These LCZs are characterized by high ambient heat load and poor
ventilation capacity. They are generally concentrated in the central and northeastern parts of Tehran.

. Dense and short (LCZ 3): These LCZs are also characterized by high ambient heat load and poor ventilation
capacity. They are found in other parts of the city, such as the southern and southwestern suburbs.

. Low-rise and mid-rise (LCZ 4 to LCZ 6): These LCZs are characterized by lower ambient heat load and better
ventilation capacity. They are found in the outer parts of the city, such as the northwestern and southeastern suburbs.

. Barren land and agricultural land (LCZ 7 to LCZ 9): These LCZs have the lowest ambient heat load and best

ventilation capacity. They are found outside the city limits.

The distribution of LCZs in Tehran is affected by a number of factors, including:

. The density of buildings

. The height of buildings

. The presence of vegetation

. The topography

. The proximity to water bodies

The high density of buildings in the central and northeastern parts of Tehran is the main reason for the predominance
of LCZs 2 and 3 in these areas. The low density of buildings in the outer parts of the city is the main reason for the
predominance of LCZs 4 to 6 in these areas. The presence of vegetation helps to reduce the ambient heat load and
improve ventilation, while the proximity to water bodies also helps to cool the air.

The distribution of LCZs in Tehran has important implications for the city’s climate and environment. The high ambient
heat load and poor ventilation capacity of LCZs 2 and 3 can contribute to the formation of the urban heat island effect,
while the lower ambient heat load and better ventilation capacity of LCZs 4 to 6 can help to mitigate this effect. The
presence of vegetation can also help to improve air quality and reduce noise pollution.

Opverall, the distribution of LCZs in Tehran is a complex issue that is affected by a number of factors. The understanding
of this distribution is important for the development of strategies to mitigate the effects of climate change and improve
the city’s environment.

Conclusion
The findings of this study have important implications for the planning and management of Tehran. Identifying areas at
risk of high urban heat load and flooding can help to prioritize interventions to reduce these risks. For example, the city
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could plant more trees and vegetation to cool the air and reduce the urban heat island effect. It could also improve the
drainage system to reduce the risk of flooding.

Opverall, this study provides a valuable contribution to the understanding of the urban climate of Tehran. The findings can
be used to develop strategies to improve the livability of the city and reduce the risks of heat stress and flooding.

Keywords: Climate classification, Thermal loads, natural ventilation, Local climate zones, Tehran.
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