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Urban Policies at a Glance. 

National, Regional, LocalInternational European



Sentinels Fleet

High Performance Computing 
Infrastructures

Advent of steady satellite data streams 

Building on ICT advances 

Mobilise the data 
revolution

Data are the foundation 
of urban development 
policies and program 

implementation



Sentinel
Expansion
Missions

Sentinel  Core
Missions

Copernicus 
Contributing Missions

THE EUROPEAN COPERNICUS PROGRAMME



The European Copernicus Programme

è Know more: https://copernicus.eu and https://sentinels.copernicus.eu

Full, free and open data 
policy

Systematic data availability

Long-term availability

State-of-the-art 
observations with 

unprecedented coverage

https://copernicus.eu/
https://sentinels.copernicus.eu/
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Commercial EO data for urban monitoring

Piazza del Popolo, Rome, Italy
Pleiades Neo © AIRBUS

Commercial data providers under contract with ESA deliver very
high resolution (VHR) optical, SAR and thermal data that offer a
unique view of urban settlements. These data are a vital tool to
support planning decisions that mitigate challenges like urban
pollution detection, sustainability and development, mapping, heat
maps, hazards and risk detection, flood extend monitoring among
others.

Potsdamer Platz, Berlin, Germany
ICEYE SLEA resolution © ICEYE

Since 2022, more than 50 research projects in
the urban monitoring domain have been
sponsored with commercial data as part of ESA’s
Third Party Missions (TPM) Program.

Discover more at: 
https://earth.esa.int/

eogateway

• Vision 1
• WorldView
• ICEYE
• PlanetScope
• SkySat
• Pleiades/PNEO

• PAZ
• CosmoSkyMed
• GEOSAT-2
• TerraSAR-X/TanDEM-X
• SatVu
• GHGSat
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Third Party Missions

• Data provision from over 50 TPMs with
inclusion of an ever-growing number of new
commercial Very High Resolution and
NewSpace missions/constellations.

• Full/partial operations support for a subset of
scientific public TPMs.

• Data quality benchmarks and assessments
for commercial and NewSpace missions.
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Space at the service of Smart and Green Cities 

Market demand from smart cities for green 
solutions, new regulations, space opportunities 
awareness and cross-sector collaboration 
will support future growth in green and sustainable 
investment

Mobility infrastructure Climate change

Green cities Buildings and accessibility
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EO for Sustainable and Resilient Cities: standard products

Waste
Sites

Informal
Settlements

Population 
Density

Built-Up Extent, 
Imperviousness

Green 
Areas/Networks 

Transport 
Infrastructure

Flood Risk
Landslide 

Risk

Terrain 
Motion

Building Footprints and
3D Models

Detailed Change

Baseline Optical Products
Urban and Peri-Urban
Land Use / Land Cover

Specialised Observations
Microwave radar, thermal radiometry, 

troposhperic spectrometry

Urban Heat 
Islands

Air
Quality
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Innovative Products
User-tailored

geospatial data 
products

Enhanced Production 
and Service Modality 
(automatic/cloud/AI)

User-Focused Analytics 
(GIS, interactive, 

indicators, dashboards)

Backcasting -> Now-
casting -> Forecasting 

Modelling

Project-specific 
(e.g. city-scale -> 
quadrant/neighb.)

Information Product / Service Development

LULC/Imper-
viousness/
Transport

Open Green
Areas

Waste/ Air / 
UHI

Population/ 
Informal 

Settlements

Buildings

EO-Derived Input Data

Hazards

Land and
Growth

Buildings Deprivation NBS Liveability Transport Master Planning Socio-economicU
se

 C
as

es

Attractors/ 
PoIs

Sensor 
Data

Economic 
Projections

Non-EO Input Data

Census
Data

Adminis-
trative

…
Municipal 

Dashboards

From Use Case to EO-based Product Development
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Monitoring and understanding Urban Growth dynamics

Equal Percent Growth

Percent Population Growth
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East Asia &
Pacific

South Asia

Europe &
Central Asia

Latin America & 
Caribbean

Sub-Saharan Africa

North America

Middle East &
North Africa

S1 and S2
10m

Released 
in Nov 2021

Landsat
30m

Released
in Nov 2021

S1 and Landsat 8
10m

Released 
in June 2019

WSF 2015 WSF Evolution
1985-2015 WSF 2019
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UN SDG 11.3.1 on land consumption
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Informal Settlements

Multi-temporal Analysis – Nairobi
Spatio-temporal transferability (2019-23)

Demolished slum in Mukuru (shown in a rectangle outline)

Slum expansion shown in black arrow (basemap image is from 2022)

The orange polygons indicate the 
slum extents predicted by the AI 
model for two different years 
within the same area
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Urban Heat 

Surface Urban Heat Island Intensity, Sargodha, Pakistan, July 2021Sentinel-3 LST
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Air Quality

At municipality 
level
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Green Areas

Green Urban Areas Inventory, Oslo, Norway
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Transport and Mobility Planning

Population density

0                  25 m

0                  15 inh/px

Average building height

Example output

Macroscopic Transport Model for Dhaka, BangladeshEO inputs
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Transport and maintenance planning

Outputs:

Trials of different 
resolutions

QGIS Plug-in

Machine learning models 
blended for best results

Cost Benefit Analysis

Roadmap for further 
development
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Ground Motion / Subsidence 

Ground displacement map
(TerraSAR-X descending pass, 

April 2018 to July 2022)

Intervention priority levels based on ground
displacement

Building footprints layer
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Urban Floods
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Solar potential

Cloud cover statistics

Land use & land cover

Building/rooftop extraction

Rooftop solar potential

National, regional and local/rooftop
solar potential, Armenia

Energy Transition and Renewables: Solar
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Energy Performance Certification

Limitations of EPC Databases
for Urban Planning

● Data Gaps and Incompleteness

● Lack of Standardisation

● Coverage Limitation

● Limited Public Access

● Highly labour intensive

● Lack of Update and Maintenance

Public access to EPC databases across 
Europe (BPIE, 2015)
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WHAT: Assessing buildings' energy performance and retrofitting 
potential by jointly leveraging Earth Observation and in-situ 
data.

HOW: Design, implement, and validate a multi-modal AI-based system 
able to automatically estimate the energy efficiency level of 
single buildings, ranking them from "A" (most energy-efficient) to 
"G" (least energy-efficient)and to generate recommendations for 
interventions.

Energy Efficiency Estimation with AI
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Urban Morphometric Changes

EuroFAB – Europe’s Urban Fabric
WHAT: Assessing urban fabric and urban morphometric change over 

time by leveraging Earth Observation data.

HOW: Design, implement, and validate an AI-based system able to 
automatically classify spatiotemporal urban morphometric 
signatures, endorsed by national statistical offices and to support 
spatial development policy of the Check Republic and UK and generate 
recommendations for green transition predictive services.
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Urban Energy Efficiency: ThermCERT

Thermal and optical satellite images, government and national 
census data to derive Residential Heat Loss, Residential 

Energy Efficiency, Building Age, and Fuel Poverty Prediction

Identify areas across the UK 
where energy efficiency 

measures are most needed

Publicly available geographic information visualised in simple and effective analysis tool.

Targeted Users:

local authorities



28

Luojia 1-01 Night-Time Lights (130 m)

Urban Super-Resolution Imagery
The issue:

• Very-High Resolution imagery comes usually 
at cost and acquired infrequently

• Free and open datasets have lower resolution 
but available more frequently

Super-Resolution techniques:
• Creation of higher resolution images from 

lower resolution inputs
• Advanced algorithms, machine learning 

models, and mathematical optimisations to 
infer high-frequency details and enhance 
spatial resolution

• Techniques can be implemented 
computationally efficiently and scalable, 
inputs from various satellite platforms and 
sensors

• Single-Image Super-Resolution (SISR) vs 
Multi-Image Super-Resolution (MISR)

Jaén, Spain

Sentinel-2 original (10 m resolution)

Sentinel-2 Super-Resolved (2.5 m resolution)

building footprints extracted via Neural Networks

VIIRS-DNB Night-Time Lights monthly average (500 m)

Beijing, China
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City Data Cubes

Non-EO data: socio-economic, mobility data, ... 

Bring your own data

EO data – Sentinels, commercial data, drones, aerial data, ...

API

OGC

PYTHON

Machine learning Ad-hoc analysis

Applications

City Data Cubes
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3D Model Generation and Digital Twin Web Platform Virtual & Augmented Reality

UAV street-view

Land subsidence

Land surface temperature

Mobility 
Information

EO & Ancillary Data Integration

AI4SC  
Digital Twin Urban Pilot

Digital Twins of Cities



Thank You!


