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Why Urban Heat Islands (UHIs)?

● Rising Urban Populations: Two-thirds of the global 
population in cities by 2050.

● Public Health Impacts: Vulnerable groups face 
increased heat-related illnesses.

● Climate Change Amplification: Urban areas intensify 
greenhouse gas emissions.

● Environmental Consequences: Ecosystem and air 
quality degradation.

● Economic Costs: Higher cooling demands and 
infrastructure damage.



Thermal comfort measurements

Good, E. J., Ghent, D. J., Bulgin, C. E., & Remedios, J. J. (2017). A spatiotemporal analysis of the relationship between near-surface air temperature and satellite land surface 
temperatures using 17 years of data from the ATSR series. Journal of Geophysical Research: Atmospheres, 122(17), 9185–9210. https://doi.org/10.1002/2017JD026880

Source: EUSTACE
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Thermal comfort is given by air temperature, humidity, wind speed, solar radiation and thermal 
radiation of surfaces

https://eustaceproject.org/users/why-a-new-temperature-dataset/


Mutiibwa D., Strachan S.and Albright T., "Land Surface Temperature and Surface Air 
Temperature in Complex Terrain," in IEEE Journal of Selected Topics in Applied Earth 
Observations and Remote Sensing, vol. 8, no. 10, pp. 4762-4774, Oct. 2015, doi: 
10.1109/JSTARS.2015.2468594.

Why use satellites? 
Satellites offer 

numerous 
advantages:

● T air and LST 
are strongly 
correlated

● satellites have 
continuous 
spatial 
coverage 

● uniformly 
acquired data

● availability of 
time series

They make it possible to accurately characterise 
the urban thermal environment

Weather stations source SCIA ISPRA



The prototype... 

Automation of:

Download

Processing

Visualisation

an open platform based 

on a scientific and 

reproducible workflow 

through open data and 

technology hacking

The user has to provide 
only three inputs
Additional customization 
planned



The data used 



Download from OSM of 

● administrative 

boundaries
● urban areas

● rural areas

Example of 

application on 

Bologna 
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Zargari, M., Mofidi, A., Entezari, A. et al. Climatic comparison of surface urban heat island using satellite remote sensing in 

Tehran and suburbs. Sci Rep 14, 643 (2024). https://doi.org/10.1038/s41598-023-50757-2

Download of a 

Digital Terrain 

Model (DTM)



Mask over 

homogeneous 

altitudinal areas

Download DTM



Download and 

processing from NASA 

portal of 

Landsat 
Collection 2 Level 2



Average 

temperature of 

rural areas:

1- distant > 300 

metres from 

urbanised

and

2 - of the same 

altitudinal range



Thermal anomaly 

intensity map



Konijnendijk, C.C. Evidence-based guidelines for greener, healthier, more resilient neighbourhoods: Introducing the 3–30–300 rule. J. For. Res. 34, 
821–830 (2023).

A flexible of tools to guide planning... Example on Naples







Thank 
you for 
your 
attention

Contacts:
chiara.richiardi@enea.it
letizia.caroscio2@studio.unibo.it

Q&A

For suggestions / 
getting involved / 
synergies with other 
projects
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