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Analysis of the Impact of Climate Change on Human Comfort in Mukalla
City Using Geographic Information Systems (GIS)

Salem Obaid Ahmed Banawas Hassan Abdullah Omar Bafaqir

Abstract

Climate change represents one of the most pressing contemporary environmental challenges due to its
direct and indirect impacts on human life and physiological comfort. This study aimed to analyze the
impact of climate change on human comfort in Mukalla city during the period 1965-2024. Comfort levels
were calculated using the Thom’s Index (THI) and the Wind Chill Factor (Ko). Geographic Information
Systems (GIS) techniques were employed to conduct spatial modeling of changes in climatic elements
and in the values of these two indices.

The study revealed that Mukalla has experienced significant changes in climatic variables during the
study period, including a general warming trend in temperature, a decline in wind speed, and a decrease
in relative humidity. These changes negatively affected human comfort, as reflected in rising THI values
and declining wind chill values across all months of the year and at all meteorological stations. Such
changes indicate an increased sense of heat stress caused by climate variability. A comparison between
1965 and 2024 highlighted a marked deterioration in human comfort levels in Mukalla: shifting from
relative comfort to conditions of heat stress according to THI, particularly during the summer months,
while the cooling capacity of wind, as measured by Ko, decreased significantly from April to September.
These findings underscore the direct impact of climate change on the growing thermal burden faced by
the city’s inhabitants.

Keywords: Climate change, human comfort, Thom’s Index (THI), Wind Chill Index (Ko), Geographic
Information Systems (GIS)
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