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The effect of urban pattern in new urban expansion areas in desert
communities on thermal comfort: a case study of the city of Farafra

In hot arid areas, urban development is influenced by the climatic environment, as it imposes
an objective standard that is reflected in the urban pattern that occupies the site, ignoring
climate variables and importing urban patterns that are incompatible with desert communities,
which could lead to project failure, as it was observed that the urban pattern in urban
expansion areas did not take environmental requirements into account. Although the plan has
not yet been implemented, the hot arid climate conditions in Farafra necessitate investigating
the compatibility of the built environment from a thermal environmental aspect as a
prospective intervention opportunity. The applied research focuses on evaluating the
efficiency of the urban pattern from an environmental aspect at a height of 1.5 m. To improve
the accuracy of the analysis, the study area was divided into several domains, and it was
simulated on a grid domain of varying sizes based on its spatial urban characteristics, with a
grid size of 3.5 m on the X, y, and z axes in the ENVI-met v4 program, and measurements
were taken during the peak thermal period on August 26, 2023. To get reliable simulation
data for a 24-hour period, the digital indicators revealed that the research region typically fell
into the thermal comfort range, apart from the time from 9 a.m. to 6 p.m. in the thermal heat
stress range, when the thermal comfort index ranges (PMV = 2:3). It was documented. The
largest thermal extreme heat stress occurs between 11 a.m. and 4 p.m., and it ranges (PMV =
3:4.5), which is beyond the thermal range, indicating a high PMV index during the time when
activities and work are performed. At the conclusion of the study, a set of recommendations
for design and planning in urban growth zones in hot, dry desert cities was developed.

Keywords: Urban Pattern, Hot Arid Climate, Urban Development, Thermal Comfort,
Desert Communities, Farafra City.
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