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Highlights:

Upon examining the effects of the spatial form and shape of the city, we concluded that the organic texture of Urmia is
significantly superior to the newly built areas. Additionally, the climate of Urmia plays a crucial role in influencing the

thermal comfort within the city.
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Introduction: Urban morphology constitutes a fundamental domain in the
study of urban form within urban geography. It elucidates that settlements
can be analyzed through key elements such as land use patterns,
construction typologies, parcel configurations, and street layouts,
emphasizing the variance in their durability and lifespan. This study adopts
an applied research approach with a descriptive-analytical methodology.
The primary objective is to assess the impact of urban morphology on
thermal comfort within the spatial extent between Velayat-e Faqih Square
and Ba’ath Boulevard.

Methodology: The study utilizes the ENVI-met software for modeling the
extracted indices, which are subsequently visualized at the microclimatic
scale. In addition to ENVI-met simulations, factor analysis has been
employed to distill a large set of variables into a more manageable subset,
facilitating ranking and scoring processes.

Results: The modeled data, obtained through a 24-hour simulation period,
were sourced from the National Meteorological Organization database and
incorporated into the ENVI-met software under Full Forcing conditions. The
data were input into the software on 05/05/2023, initiating a
computational analysis commencing at 6:00 AM for a 24-hour duration. The
optimal temperature range within Velayat-e Faqih Square fluctuates
approximately between 20.9°C and 21.8°C, while in certain open spaces,
this temperature marginally declines to 20.5°C. The relative humidity
within the square varies between 48.11% and 52.62%. Furthermore, the
Predicted Mean Vote (PMV) index ranges between 0 and 1.68, signifying a
statistically significant correlation between urban morphology and thermal
comfort.
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Discussion: According to the available information and the outputs of the ENVI-met software, which represents
the microclimate of the study area of Fagih Province of Urmia and shows the morphological behavior of the city
of Urmia within the province, it can be said that urban morphology with parameters such as housing morphology
and The materials used in that shape of the urban space, the material of the walls, the type of roads, the
distribution of green space, the direction of the roads, the presence of water resources in the city, the urban
green cover, the orientation of the buildings, the distribution of the urban green spaces and other indicators in
the amount Climatic comfort has a very high range of effect, especially by using ENVI-met software, other
parameters such as wind speed changes, temperature changes, PET, PPD, SET indices, etc. can be checked and
applied to the city; about this research It can be said that the obtained outputs (maps) from the software show
that the temperature of the studied area (between Velayat Faqih Square and Baath Boulevard) in Image (5)
varies from 19.90 to 21.89 degrees Celsius and the range According to the form and shape of the urban space, it
is at an optimal temperature from 20.9 to 21.8 degrees. The temperature of open spaces reaches 20.5 degrees in
most cases. According to Image (6), the relative humidity of the air varies from 48.48 to 54.62, and in the spaces
of this range, the ideal temperature is 41.49 to 59.02. In Image (11), the PMV index, which consists of 4
environmental variables, air temperature, average temperature Radiation, humidity and wind speed are
specified. This index is also affected by the factors of activity rate and coverage rate, which are in the studied
range from almost zero to 1.68, which, based on morphological modeling, indicate the amount of thermal
comfort suitable for people in a 24-hour period. According to the information Obtained from the present
research: this range has an old and organic texture that was built based on traditional standards and has an
almost suitable morphology, but the conditions of this range can be improved for life by making small changes, in
addition to those materials used in the buildings of this area (bricks, straw, etc.) have suitable conditions that
provide reflection of temperature and humidity and storage of energy from the sun, so it can be said that the
livability of the area is also favorable. be In addition to that, the obtained information shows the effect of the
texture and shape of the city on the comfort of its people, therefore, by creating a correct urban morphology with
the support of studies, in addition to increasing the quality of urban life, we can emphasize on reducing the bad
effects of morphology.

Conclusion: The findings indicate that this sector exhibits an organic and traditional urban fabric, shaped by
vernacular spatial configurations, and possesses a relatively coherent morphological structure. The predominant
construction materials, including brick and mud plaster, contribute effectively to thermal regulation by
modulating heat reflection, moisture retention, and solar energy absorption. Consequently, it can be inferred that
the study area demonstrates a considerable degree of livability, which could be further enhanced through minor
urban interventions.
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