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Thermal comfort is a fundamental indicator of human well-being, particularly in urban
environments where climatic conditions and spatial configurations vary rapidly. Traditional indices often
fall short in capturing spatial heterogeneity and evolving microclimates, especially in hot or data-scarce
regions. This thesis proposes a new typological approach to studying thermal comfort in Mediterranean
cities, grounded in a multidisciplinary framework that draws from medical physiology, human
thermoregulation, and environmental physics.

These foundational concepts offer critical insight into how the human body exchanges heat with
its surroundings and how this balance is affected by complex urban microclimates. To address
methodological limitations, a novel comfort assessment method is introduced, integrating satellite-derived
Land Surface Temperature (LST) with in-situ field measurements. Seasonal surveys were conducted year-
round in Tetuan and during summer in Seville and Barcelona. A strong correlation between LST and
thermal sensation vote (TSV) validates the use of satellite thermal-infrared imagery in outdoor comfort
analysis.

Spatial discomfort maps and season-specific comfort indices were generated to visualize urban
heat exposure. As part of future research, atmospheric variables from reanalysis datasets such as ERA5 —

including solar radiation, humidity, and 2-meter air temperature — are proposed for integration to
enhance model accuracy, especially in regions lacking high-resolution meteorological data.

This typological framework offers a scalable method for evaluating and improving urban-human thermal
comfort in diverse Mediterranean bioclimatic contexts.
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