CITY Piraeus
POPULATION  200.000

INSTITUTION  Piraeus Municipality | Politecnico di
Milano

THEME  Smart City Platforms | Smart
Governance Hub (Coastal) | Climate
Change

HARMONIA is Piraeus’s support system for improved resilience and
sustainable urban areas, helping the city cope with climate change and
extreme events through GEOSS and advanced modelling tools.

The challenge | A high
climate-risk coastal city

Piraeus is a densely populated coastal city exposed to several climate-
related hazards. Urban heat-island effects intensify heat waves, while
port activities contribute to high levels of air pollution and heavy rainfall
can trigger flash flooding.

Together, these pressures make Piraeus a high climate-risk area, with
vulnerable groups, particularly children and older people, facing greater
exposure and health risks.

The practice | Space
technology for data-
driven decision-making

HARMONIA brings space technology to Piraeus, using innovative
solutions to support decision-making through data-driven tools.

Earth Observation uses Copernicus satellites to map invisible risks,
such as heat accumulation. An integrated system assesses urban
resilience in real time (IRAP), while Digital Twin technology creates 3D
simulations that predict how specific projects will improve Piraeus’s
neighbourhoods. Unlike traditional planning, these tools help ensure
that every intervention effectively lowers temperatures and improves
the city’s microclimate.

However, data alone does not guide decision-making: through the
“Citizens as Observatories” initiative, residents’ feedback helps validate
the impacts, ensuring that the technology responds to real-world needs.




How it operates | Satellite Potential for transfer | A
data, loT sensors and replicable, cost-effective
citizen participation framework

Key measures include the integration of satellite data with local loT The project has been fully implemented in cities as different as Sofia,
sensors and the use of Digital Twin technology for predictive Milan, and Piraeus, demonstrating the initiative’s replication potential.
modelling. A participatory governance model involving “Citizens as The Digital Twin framework and the “Citizens as Observatories”
Observatories” helps ensure data accuracy and community buy-in for approach are highly replicable. It also makes use of existing resources,
resilient urban planning. such as Copernicus satellite data, for cost-effective monitoring.

Key Lessons Learned

O 1 | Simulations reduce planning risk
. Data-driven simulations reduce the risk of inefficient urban planning.
2 | Citizen involvement is essential

Citizens’ involvement is essential for the correct application of the satellite data.

3 | Amulti-hazard approach works best
A multi-hazard approach (floods, heat islands, pollution) is more effective than isolated planning.

4 | Digital twins communicate impact
Digital twins are powerful communication tools to show the tangible benefits of the proposed measures.

Main Outcomes at a Glance

® Urban Risk Assessment Platform (IRAP) providing climate ® Decision-support tools enabling the Municipality to
and environmental risk and vulnerability maps. simulate future climate scenarios and compare
interventions.

@ High-resolution data integration combining satellite,
geographic, demographic and infrastructure data for
Piraeus.



