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Urban Heat Islands (UHIs) are the most intensively studied urban climate phenomena with increasing relevance under 

ongoing climate change and urbanization processes (Oke et al., 2017). In the Czech Republic, more than 70% of the 

population currently lives in urban areas, with a further increase projected for the future. At the same time, about a quarter 

of the population belongs to the elderly generation, which is particularly vulnerable to heat stress (Krkoška Lorencová et 

al., 2018). These trends highlight the urgent need for spatially explicit approaches that identify intra-urban differences in 

heat exposure and support targeted adaptation strategies in medium-sized European cities. 

While a large part of UHI research is based on objective data derived from air temperature and land surface temperature, 

recent studies demonstrate that these measurements often do not reflect the subjective perceptions and experiences of 

residents. Relevant studies in the Czech Republic found only limited spatial agreement between objectively measured 

heat patterns and perceived thermal comfort and discomfort (Květoňová et al., 2024; Lehnert et al., 2021). These 

mismatches underline the importance of integrating participatory mapping approaches and citizen-derived data into UHI 

analysis to capture lived experiences and support more holistic and inclusive assessment strategies. 

This study aims to develop a transferable geospatial framework for UHI risk assessment in the city of Olomouc by 

integrating multi-source data on thermal conditions, socio-spatial characteristics and human perception. Conceptually, 

the approach is based on the climate risk framework proposed by the Intergovernmental Panel on Climate Change (IPCC, 

2014), which defines risk as a function of hazard, exposure, and vulnerability, with the latter further differentiated into 

sensitivity and adaptive capacity. The framework has already been widely applied in climate risk studies, yet its 

implementation at high spatial resolution and with integrated perception data remains limited. 

The proposed methodology combines ECOSTRESS land surface temperature data, in-situ air temperature measurements 

from an urban sensor network, participatory mapping results on thermal comfort and discomfort, census data and high-

resolution population datasets, as well as Urban Atlas data from the Copernicus Land Monitoring Service. To ensure 

spatial comparability across heterogeneous data sources, all inputs are harmonized within a common spatial framework 

using a hexagonal grid, which enables consistent aggregation while reducing biases associated with spatial zoning 

(Räsänen et al., 2019). The datasets are subsequently converted into indicators representing hazard, exposure, sensitivity 

and adaptive capacity, following widely used approaches in UHI vulnerability assessment. To enable comparability 

between indicators with different value ranges, a normalization procedure is applied, and the indicators are then 

aggregated using a weighting scheme. A key feature of the approach is its methodological adaptability, whereby indicators 

can be assigned to different components, and weighting strategies can be adjusted, allowing the model to be transferred 

to different cities, datasets and research contexts. 

By explicitly integrating subjective perception and socio-spatial characteristics alongside objective measurements, the 

framework aims to provide a more holistic understanding of urban heat risk and its uneven spatial distribution. The 

resulting outputs and web mapping application are intended to support decision-making processes by identifying priority 

areas for UHI mitigation and climate adaptation. Beyond the case study, the approach is being developed as a modular 

and reusable workflow, enabling its application in other cities and facilitating iterative updates as new datasets become 

available. In this way, the study contributes to the further development of interdisciplinary and transferable methods in 

urban climate research, bridging the gap between physical heat measurements, socio-spatial vulnerability and human 

perception. 
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