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Local Climate Zones (LCZs), shaped by the physical structure, spatial layout, and
surface characteristics of cities, correspond to distinct thermal environments
ranging from urban heat islands (UHIs) to localized cool pockets. In this study,
four sets of Landsat 8 satellite images from 2022—representing all four
seasons—were used to classify Tehran’s LCZs. A total of seventeen LCZ types
were identified across Tehran and its surrounding suburbs. Among the urban
LCZ classes, the open high-rise built-up zone (LCZ 10) occupied the largest
proportion of the study area (10.88%). This was followed by compact mid-rise,
sparsely built, open mid-rise, and industrial zones (LCZ 2, 7, 5, and 8). These
classes were concentrated primarily in the central districts, where nighttime
temperatures were highest, forming the core of Tehran’s UHI with temperatures
ranging from 14 to 16°C. In contrast, natural LCZs located around the city
exhibited significantly lower temperatures, forming cool pockets with averages
between —1 and 3°C. Compact built-up zones—characterized by low sky view
factor (SVF), high impervious surface ratios, limited natural ventilation, and
strong solar radiation absorption—were identified as the main contributors to
Tehran’s UHI. Conversely, water bodies, dense and scattered green spaces, and
open areas with high air circulation functioned as effective cooling zones within
the urban fabric. These findings provide valuable insights for urban climate
researchers and planners, enhancing understanding of how urban form influences
thermal patterns and offering guidance for strategies aimed at improving thermal
comfort and mitigating UHI effects in rapidly growing cities.
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