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O ver-urbanization negatively affects on urban tem-
peratures and results in the formation of urban
heat islands. Outdoor thermal comfort (OTC) occurs
in such exacerbated conditions, influencing health,
well-being, and productivity of urban dwellers. There-
fore, cities need to urgently evaluate the OTC and act
to ensure providing acceptable OTC in built-up set-
tings. As such, many studies envisaged to understand
outdoor thermal performance of urban environments
based on their geometrical features and suggest miti-
gation strategies against the negative effects of heat
stress. Reviewing the literature reveals that most of
the previous studies are focused on the urban scenarios
of a single canyon or a limited number of individual
buildings with simplified and uniform geometrical fea-
tures without including the effect of surrounding ur-
ban neighbourhoods. Furthermore, most studies only
calculate OTC at a certain time and location in the
space where field measurements are conducted. Since
these field measurements are scattered in time and
space, the comprehensive tempo-spatial distributions
of OTC cannot be achieved to have a comprehensive
understanding of outdoor environments performance.
In this regards, the OTC tempo-spatial visualization
is essential in outdoor environments. This study aims
to develop a framework to comprehensively evaluate
the performance of OTC and assess the effect of geo-
metrical features on the spatial and temporal distribu-
tion of thermal comfort in residential neighbourhoods.
The proposed framework is applied to the case study
of Tehran city where three residential urban configura-
tions are selected with different geometrical features
(organic, orthogonal and apartments block) to conduct
a series of high-resolution simulations. This study fol-
lows a step by step process to understand the impact
of built-up urban areas on their thermal comfort per-

formance: (1) development of 3-D models of three se-
lected neighbourhoods, (2) tempo-spatial OTC analy-
sis, (3), and understanding the impact of geometrical
parameters on the thermal comfort performance. The
study reveals that all the selected areas have a signifi-
cant deviation from the acceptable comfort range with
mostly moderate and strong heat stress. The differenc-
es in OTC performance of these areas is related to the
geometrical features of buildings and canyons includ-
ing neighbourhood layout and proportion of open and
built-up areas and canyons’ profiles (building’ height,
aspect ratio and orientation). The spatial variation of
OTC is more significant in orthogonal areas and apart-
ment complexes while organic settings provide a less
distributive comfort performance with lower hours of
heat stress and discomfort. Results show that the cool-
ing effect of organic neighbourhoods is higher due to
the higher rate of aspect ratio in canyons. Orthogonal
and apartment cases have higher mean radiant temper-
ature mostly above 40°C. In the apartment complex,
open spaces show the highest rate of heat stress, due to
the long exposure to shortwave solar radiation. In this
area, the most important domain of retrofitting strate-
gies should be focused on landscape planning for green
planting and water bodies. The results of this study
help to identify design solutions that should be incor-
porated in the planning studies and as a result, a holis-
tic perspective would be achieved for better decision-
making via this tempo-spatial comprehensive analysis.
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