Annex A. 
This Annex covers in depth information related to the computation of variables, enabling the site selection and characterisation. Also, it explains more in depth the spatial aggregation of variables through the usage of Momepy (Fleischmann et al., 2019) and other python libraries.
Data selection and source details
Table A.1 highlights all considered variables, divided by urban dimensions (climate, demography, morphology, land cover, land use), risk categories (hazard, exposure, vulnerability), indicating the original resolution and literature references. We ensure for each polygon that both the inside and the surrounding data is accounted for, through the calculation of means and standard deviations.
Table A.1. Variables used for modelling SUHI risk, capturing hazards, exposures, and vulnerabilities through climate, demography, morphology, land cover, and land use variables.
	Urban dimension
	Variable and risk category
	Zonal statistics
	Data source
	Data resolution
	Reasoning

	Climate
	50 percentile Surface Heat Island (Hazard)
	Mean, standard deviation
	Landsat 8 and 9, images acquisition at 10:00-10:30 GMT with almost clear sky conditions for Genoa (01/07, 02/07, 09/07, 10/07, 17/07/, 18/07, 03/08, 10/08,11/08) and Turin (01/07, 08/07, 09/07, 16/07, 24/07, 25/07, 01/08,02/08, 09/08)
	- Spatial Resolution (GSD): 100 m 
- Pixel size: 30 m;

	(Sidiqui et al., 2022; Ascencio et a., 2023)

	
	Wind speed at 10/50/100/150/200 meters (Hazard)
	
	Global Wind Atlas (Davis et al., 2023)
	300 m
	(Abbassi et al., 2022; Hou et al., 2023)

	Demography (indirect source)
	Vulnerable young citizen (0-5) (Vulnerability)
	Mean, standard deviation
	Italy 100 m Age and structure in 2020 (Bondarenko et al., 2020)
	100 m
	(Sidiqui et al., 2022; Ascencio et a., 2023)

	
	Vulnerable elderly citizen (65+) (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023)

	
	Population density (Vulnerability)
	
	GHS-POP R2023A, tiles "R4_C19", "R4_C20", "R5_C19", "R5_C20",
(Schiavina et al., 2023)
	
	(Sidiqui et al., 2022; Ascencio et a., 2023)

	Demography (direct source)
	Population resident (Vulnerability)
	Majority
	Italian census data, tables R01_11, R07_11 (ISTAT, 2021)
	Vector (census blocks)
	(Sidiqui et al., 2022; Ascencio et a., 2023)

	
	Vulnerable young citizen (0-5) (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023 ; Szagri et al, 2023)

	
	Vulnerable elderly citizen (65+) (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	
	Citizen with low or no education (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	
	Citizen with degrees (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	
	Citizen employed (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	
	Citizen from Extra EU counties (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	
	Citizen living alone (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Ascencio et a., 2023; Szagri et al, 2023)

	Morphology
	Elevation (Exposure)
	Mean, standard deviation
	Tinitaly 1.1 DEM, tiles: w49535, w49540, w49045, w49050 (Tarquini et al., 2023)
	10 m
	(Hou et al., 2023; Xu et al., 2024)

	
	Slope (Exposure)
	
	
	
	(Hou et al., 2023)

	
	Roughness (Exposure)
	
	
	
	(Hou et a., 2023; Xu et a., 2024)

	
	Building height (Exposure)
	
	Urban Atlas Building Height 2012 (CLMS, 2022)
	
	(Gao et a., 2022; Xu et a., 2024)

	
	Built-up ratio (Exposure)
	Average
	Urban Atlas Building Height 2012 (CLMS, 2022), Open Street Maps (www.openstreetmaps.org)
	
	(Gao et a., 2022; Xu et a., 2024)

	Land cover
	Impervious density (Exposure)
	Mean, standard deviation
	Copernicus High Resolution Layers (HRL) Imperviousness (2020a)
	10 m
	(Gao et a., 2022; Xu et al., 2024)

	
	Tree cover density (Exposure)
	
	HRL Tree Cover Density (EEA, 2020b)
	
	(Gao et a., 2022; Xu et al., 2024)

	
	Ratio of shrublands (Exposure)
	
	HRL Small Vegetated Feature (EEA, 2023)
	
	(Gao et a., 2022; Xu et al., 2024)

	
	Ratio of grasslands (Exposure)
	
	HRL Grassland (EEA, 2020d)
	
	(Gao et a., 2022; Xu et al., 2024)

	
	Ratio of surface waters (Exposure) 
	
	HRL Water and Wetness (EEA, 2020e)
	
	(Gao et a., 2022; Xu et al., 2024)

	
	Ratio of surface wetness (Exposure)
	
	
	
	(Almeida et al., 2021; Gao et a., 2022)

	Land use
	Distance from transports (Vulnerability)
	-
	OSM
	Vectorial (OSM features)
	(Gao et a., 2022; Xu et a., 2024)

	
	Distance from public services (Vulnerability)
	
	
	
	(Sidiqui et al., 2022)

	
	Distance from emergency facilities (Vulnerability)
	
	
	
	(Sidiqui et al., 2022; Szagri et al., 2023)

	
	Distance from green amenities (Vulnerability)
	
	
	
	(Gao et a., 2022; Xu et al., 2024)

	
	Distance from non-green amenities (Vulnerability)
	
	
	
	(Gao et a., 2022; Sidiqui et a., 2022)



Data modelling and details on the definition of spatial modules
We selected and downloaded the features from Open Street Maps (OSM) using the OSMnx library (Boeing, 2024). We focus on features that can identify mayor traits of urban morphology and limit those whose tags are unambiguous and too scarce. We use primary streets, building plots, railway networks, waterways, discarding tunnels and keeping only geometries above the surface. We use the Momepy (Fleischmann, 2019) and Shapely libraries (Gillies et al., 2007) to preprocess and validate the geometries. We simplify both streets and railways networks by using the Neatnet package (Fleischmann et al., 2025) to disassemble and rebuilding each network, reducing the number of interfering polygons that come from dense intersections such as traffic stops and train stations. We use Momepy to define the enclosures from streets, railways, waterways, and by adding extended edges where streets and railways are close. Finally, Momepy is used to build the tessellation around each building plot.
Notably, the network simplification from the use of the Neatnet algorithm reduced the streets and railways of a factor of 10-to-1. This produced simplified ETs, reducing the complexity especially in dense areas such as train stations and road intersections, ultimately limiting the formation of spatially insignificant polygons.
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