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Cubes & Clouds
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a Local Urban Data Space amongst Giants

- SensorThing API
- RAINBOW

Standards: INSPIRE
   ISO1911x
   DCAT

ML and DL tools for 
Geospatial Data

https://www.usage-project.eu/home
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USAGE workflow
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4 Pilots across Europe
Ferrara, Italy Graz, Austria

Zaragoza, Spain Leuven, Belgium

Phase I & II: Needs identification
Stakeholder 
engagement

Challenges & 
needs

Innovation in 
data usage
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Use cases identified in Phase I & II
Ferrara, Italy Graz, Austria

● Urban Heat 
Islands

● Impervius 
Surfaces

● Biodiversity
● Solar energy

● Make city 
data FAIR

● Optimization 
of city walk 
paths

Zaragoza, Spain Leuven, Belgium

● Urban Heat 
Islands

● Emission 
inventory

● Greening in 
private areas

● Extensive 
green roofs

Phase III: New solutions

Graz, proximity index

Leuven, LC classification Zaragoza, emissions

Ferrara, bio-monitoring
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Urban Heat Island Use Case 
in Ferrara

source: https://community.wmo.int/en/activity-areas/urban/urban-heat-island

Brainstorming 
& initial definition

Analysis, completion and refinement of steps 
according to specific decision/analysis-ready 

data requirements

Specification as BPMN maps

https://community.wmo.int/en/activity-areas/urban/urban-heat-island


Beber et al., EGU24-9662, Urban Data Space to Support Green Deal Priority Actions
8

Urban Heat Island Use Case 
in Ferrara

source: https://community.wmo.int/en/activity-areas/urban/urban-heat-island

Brainstorming 
& initial definition

Analysis, completion and refinement of steps 
according to specific decision/analysis-ready 

data requirements

Specification as BPMN maps

Identify the Urban Heat Islands hot spots in the city - Option 2: based on temperature only

Processing Steps
1.  Estimate LST from 

satellite images

2.  Identify hot spots in the 
city

3.  Prioritise interventions

5. Sharing the results and 
data, stakeholders & citizens

4. Street level simulation

Landsat TIRS & SMW algh 

2013-2023 LST time series

Hot spots & thematic data

ENVIMET & high res layers

Pre-Post simulations, 
vulnerables areas

https://community.wmo.int/en/activity-areas/urban/urban-heat-island
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Airborne Remote Sensing

Visible RGB False Color RGBI Thermal 
LWIR (7,5 - 14,0 µm)

Surface materials from 
hyperspectral VNIR-SWIR
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Satellite Remote Sensing and IoT
● IoT weather station sensors data are 

harvested and distributed through 
FROST-server endpoints 

● The decennial capabilities of Landsat 8 
platform in thermal imaging are exploited to 
prioritize intervention within the city.

RESTful API

T_max[°C] 14/04/2024
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Data Fusion, Analysis Ready Data (ARD) & 
Decision Ready Information (DRI)

- LiDAR & Hyperspectral >> Tree species 
and geometries (ARD)

- Hyperspectral >> Surface materials (ARD)
- Hyperspectral & thermal >> Land surface 

temperature (LST) (ARD)
- Hyperspectral >> ecological indices (DRI)
- LST & Population >> Hazard exposure (DRI)
- Orthophoto >> Installed Photovoltaic 

panels (DRI)
- LiDAR >> Photovoltaic Potential (DRI)
- Citizen Crowdsourced data >> species 

richness (ARD), flooded areas (ARD)
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USAGE outcomes …

Phase IV Validationhttps://usage.geocat.live/

https://github.com/3DOM-FBK/USAGE_Geospatial

Re-Discussed Data Space 
Building Blocks stack, 
following the mapping to 
solutions and their scopes

https://usage-dashboard.epsilon-italia.it/
https://usage-dashboard.epsilon-italia.it/
https://usage.geocat.live/catalogue/srv/eng/catalog.search#/home
https://usage.geocat.live/
https://github.com/3DOM-FBK/USAGE_Geospatial
https://github.com/3DOM-FBK/USAGE_Geospatial
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THANK YOU!
www.usage-project.eu
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http://www.usage-project.eu

