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Observing the Earth: 
Cultural Heritage from Space

• Subsidence, ground motion detection
• Urban sprawl monitoring
• Climate Change indicators
• Sites monitoring and detection (buried sites)

UNDERSTAND

• Risk assessment/Land use change maps
• Preventive investigation for infrastructures realization
• Dissemination of culture awareness

• Monitoring of the destruction or looting of sites
• Air pollution monitoring
• Coastline monitoring (erosion)

SECURE

BENEFIT



EO use to date: which applications (1)
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Identification of new archaeological 
sites and further exploration of 
existing ones

ESA and the Vatican Apostolic Library: 
preservation, management and exploitation of 
archived information



EO use to date: which applications (2)
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Intentional site destruction
(religious and fundamental reasons)

Indirect site destruction
(side-effect of a local human-made crisis)

Poaching of hidden archaeological artefacts / Looting

Urban sprawl and tourism impact

(High frequency of observations
VHR imagery
Near Real Time observation)

@UNITAR, 2016 https://earth.esa.int/eogateway/missions/skysat



EO use to date: which applications (2)
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Intentional site destruction
(religious and fundamental reasons)

Indirect site destruction
(side-effect of a local human-made crisis)

Poaching of hidden archaeological artefacts / Looting

@UNITAR, 2016

https://www.dlr.de/rd/en/desktopdefault.aspx/tabid-4824/7998_read-10118/7998_page-2/gallery-
1/216_read-3/

Urban sprawl and tourism impact 
(High frequency of observations
VHR imagery
Near Real Time observation)



Privilege preventive actions to reactive ones
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@PROTHEGO

https://www.fondoambiente.it/luoghi/grotte-di-nerone?ldc https://www.lastampa.it/cronaca/2014/03/03/news/a-pompei-il-terzo-crollo-in-48-ore-1.35773118

https://puglia.gazzettadelsud.it/articoli/cronaca/2022/08/06/grosso-incendio-a-castel-del-monte-evacuato-il-maniero-e-
le-abitazioni-vicine-3b809cd3-3d81-49bf-b109-15251a7d368b/

https://www.lagazzettadelmezzogiorno.it/news/matera/1189257/matera-allerta-maltempo-per-
domenica-comune-massima-prudenza.html



New applications and techniques

• Mostly site-based, limited 

• Survey 

• Looting

• Features detection 

• Automation of process:

• detection/counting/prospection 
etc.

• Cultural Heritage Fruition 

ARTIFICIAL INTELLIGENCE 

DEEP LEARNING/CNN

COMPUTER VISION

AR/VR

CROWDSOURCING

CITIZEN SCIENCE

Datasets typically tailored to the research interests of individual projects and dataset heterogeneity 

Data aggregation/inter-project comparison challenging even when data are publicly available
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@Orengo et al, 2020

@GlobalExplorer



ESA’s Earth Observation Mission

Develop world-class 
Earth Observation 

systems with European 
and global partners to 
address scientific & 
societal challenges

*Pending final mission selection

Satellites
12 in   heritage

15 in operation
41 in development
22 in preparation

(90 in total)

2023



Sentinel Expansion Missions

CRISTAL – Polar Ice & Snow Topography

CIMR – Passive Microwave Radiometer

CO2M - Anthropogenic CO2 Monitoring

CHIME – Hyperspectral Imaging Mission

ROSE-L – L-band SAR Mission

LST – Land Surface Temperature Mission

Agriculture & Urban 
Management

Causes of 
Climate Change 

Food Security, Soil, 
Minerals, Biodiversity

Effects of
Climate Change

Vegetation & Ground 
Motion & Moisture

Sea: Surface Temp. 
& Ice Concentration 



The Copernicus contribution

Contribution of EO services and products such as those from Copernicus and 
Contributing Missions in last years for Cultural Heritage 



The Copernicus contribution

Contribution of EO services and products such as those from Copernicus and 
Contributing Missions in last years for Cultural Heritage 

- Management of cultural heritage during emergencies (especially in the case of geo-hazards)

- Mapping, monitoring, preservation and management of cultural heritage become a daily routine

AWARENESS

Ad-hoc activities must be based on the usage of available Copernicus products in collaboration with 
the CH community in order to improve the knowledge about the Copernicus offering and potential.



EO to raise awareness during the pandemic





Pandemic and Cultural Heritage

According to UNESCO’s World Heritage Committee, as of early April 2020:

• 71% of the 1,121 World Heritage sites had been closed 

• 18% were only partially open

increased vulnerability to looting

suspension of rehabilitation, conservation and archaeological exploration works

decline in cultural funding

Need to rethink business models for Cultural Heritage in the future



A larger stakeholders base

To date
Mostly research and institutional

New actors in the domain
• archaeological parks management
• companies providing virtual tours
• environmental organizations
• governmental authorities
• prosecutors
• media
• citizens community

@Inglobe Technologies

@INCEPTION



DTE – Cultural Heritage as a new element
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Attract new audiences Quality over quantity

Community’s participation 

Innovation

Increase EO uptake 



Recommendation for a way forward 

INNOVATIONMULTI-SOURCE DATA

Strengthen the communication and the synergies between EO experts and Cultural Heritage management

Provide user-ready products (connection between the data providers and the end-users - site managers)

Supporting the generation of processes and practices for technology and Cultural Heritage

• Predictive decision support capability for sustainable tourism policies and actions
• Engagement of multi- and inter-disciplinary communities to fill the gap between experts (remote sensing, CH

managers, AI experts, social scientists, civil protection and actors from impact sectors)
• Involving the Public Administration in the planning of PROCEDURES AND BEHAVIOUR for prevention and of

REGIONAL PLANNING ACTIONS according to specific risks (mitigation, prevention, conservation)



Partnering with ESA

ESA supports projects that want to leverage EO data in the 
cloud, with sponsorship initiatives that facilitate the access to 
European EO Platforms and Data

Innovative projects combining the power of future 
technologies to preserve and enhance the fruition of 
Cultural Heritage 

https://eo4society.esa.int/



THANK YOU!
Dr. J. Patruno
j.patruno@rheagroup.com

Harbor of Trajan in the first Sentinel-1 acquisition over Rome. Patruno et al, 2016


