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Planning and designing cities that can effectively respond to climate change
requires a thorough understanding of their physical characteristics across
various spatial scales, from metropolitan to local urban blocks. This study aims to
identify, classify, and analyze the physical indicators that influence climate
adaptation and thermal comfort in urban areas. The research specifically focuses
on the urban block scale, where four distinct urban blocks in the city of Meybod
were selected as case studies. These blocks were chosen based on their varying
physical characteristics, which were determined through an extensive review of
relevant literature and expert analysis. To ensure accurate evaluation, the
selected blocks were simulated and analyzed using Envi-met V5.5 software,
which modeled microclimatic conditions, while Depthmap 10 software and the
Shannon Entropy model were employed to assess the physical sub-indices.
Additionally, considering the predicted climate conditions for the next fifty years
(up to 1450 in the Persian calendar), the most comprehensive urban block design
proposed in the detailed development plan of Meybod was also assessed for its
climate responsiveness. The findings reveal a strong and significant relationship
between physical characteristics—such as the orientation of passages toward
prevailing winds, urban compactness, shading from buildings, and green space
density—and improved thermal comfort. Moreover, the results indicate that
urban blocks with higher interconnectedness, stronger connectivity, and lower
spatial depth demonstrate superior adaptation to climate change. These findings

Keywords: suggest that urban planners should prioritize these physical characteristics to
Urban Block, Hot and Dry | enhance climate resilience in future urban designs, especially in hot and arid
Climate, Morphological regions like Meybod. This research provides a structured framework for
Indicators, Meybod understanding and applying physical indicators in urban design to improve

resilience and thermal comfort in the face of climate change.
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1. Introduction

Cities play a pivotal role in mitigating or
exacerbating the impacts of climate
change, which has attracted the attention
of researchers, especially architects and
urban designers. This focus has led to the
evolution of various new theories aimed at
enhancing urban sustainability in different
physical, economic, social, and
environmental dimensions and at different
scales, including urban areas, districts, and
blocks. Among these dimensions, one of
the most crucial aspects to be considered
in how cities respond to climate change
and thermal comfort is the form and shape
of urban blocks, which are seen as the
fundamental units of urban design. The
physical characteristics of urban blocks
not only affect the configuration of inner-
city areas but can also directly affect the
overall physical characteristics of cities
and their urban climate conditions. This
research aims to investigate the form of
urban blocks in their response to climate
change, concerning their physical
characteristics.

2. Research Methodology

Regarding the role of urban blocks in
creating thermal comfort and decreasing
the effects of climate change, this research
studies the literature on the impact and
role of urban blocks in creating thermal
comfort and climate change and, by
reviewing the literature, tries to find
physical indicators that are effective in
determining thermal comfort and climate
change at four scales: city, community,
urban block, street, and lot. Content
analysis was used to refine the indicators
and qualitative, and quantitative methods
were used to determine the importance of
these indicators. Also, to validate the
results, four city blocks with different
physical characteristics were evaluated
using the ENVI-MET climate simulator and

Depthmap modeling software, and the
importance of each of their indicators was
assessed. It is also necessary to mention
that to verify the results and the
importance of the indicators, the most
frequent block of cities in the construction
and development of a new city is
considered, according to the climate
change trend 50 years ahead, in the ENVI-
MET simulation software, analyzed and
the evaluation was carried out so that the
results were checked

3. Research Findings

According to the Analytic Hierarchy
Process, it was determined that at the city
scale, the communication network
pattern, spatial configuration, and green
space network, respectively, and at the
neighborhood unit scale, the
communication network pattern and the
construction pattern are the most
important physical elements for planning
or designing to respond to climate change
in cities. At the urban block scale, the
communication network and the design
pattern are the main physical elements,
and at the urban street and building plot
scales, the street pattern, its orientation,
and the location of the plot in the block,
respectively, have the most impact on
manipulation and design to reduce the
effects of climate change. The average
thermal comfort values of the four types of
blocks differ according to their physical
characteristics. The ranking of the average
thermal comfort values from the largest to
the smallest in Figure 2 shows that the
range of changes in the average
temperature of the organic structure /new
texture block is 28.01-30.45 C, and the
range of changes in the average
temperature of the old structure/old
texture block combined with green space
is 25.59-31.45 C. Also, the range of changes
in the average temperature of the new
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structure /new texture block type is 24.4-
27.97 C, and the range of changes in the
average temperature of the old
structure /old texture block type is 24.47-
27.38 C. As can be seen in the figure above,
the average outdoor temperature of the
organic structure /new texture blocks and
the organic structure/old texture with
green space is higher than the other two
blocks.

4. Conclusion

This study focuses on understanding the
physical components that respond to
climate change at the urban block scale. It
was found that wurban blocks can

significantly  influence  temperature
variations, depending on their physical
characteristics. Blocks exhibiting

compactness, shaded areas, and mixed-
use environments tend to create more
favorable climatic comfort conditions
compared to others. Additionally, there is
a noteworthy relationship between the
interconnection, connectivity, and spatial
depth of the communication network
within urban blocks and temperature
reduction. Specifically, a higher degree of
interconnection, greater connectivity of
passages, and reduced spatial depth
facilitates the achievement of thermal
comfort. Furthermore, analyses reveal

that the orientation of passages toward
prevailing winds can effectively direct
airflow within urban blocks. This not only
helps in lowering temperatures but also
promotes natural ventilation. The findings
suggest that optimizing the orientation of
passages to harness natural airflow,
enhancing shading, and increasing green
space within urban blocks can significantly
lower internal temperatures. Moreover, it
was observed that increased density and
confinement of passages can lead to a
marked reduction in the internal
temperature of the block.
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