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1. The LIFE ASTI project in 155 words
The Urban Heat Island (UHI) effect describes the warming up of cities to temperatures above their
non-urbanised surroundings.
As a result of this, when heat waves occur, the effect can significantly increase their local intensity,
and exacerbate their negative health impacts.
Heat waves themselves are expected to be more frequent and intense due to climate change.
The LIFE ASTI project has worked on the short-term (4 days) Urban Heat Island forecast, to bring it to
a level of maturity suitable for the timely warning of citizens, in particular those most vulnerable to
heat.
The project has also assessed how climate change will influence the occurrence of Urban Heat Island
in the future, and the potential of mitigation and adaptation actions, such as the increase of urban
green.
LIFE ASTI focused on the metropolitan areas of Thessaloniki, Greece and Rome, Italy. The results
were also adapted for the Greek cities of Heraklion and Pavlos Melas, and for Civitavecchia in Italy.

2. The LIFE ASTI project context
What is the Urban Heat Island effect?
The Urban Heat Island (UHI) effect describes the warming up of cities to temperatures above their
non-urbanised surroundings.
This occurs due to several reasons, including:
•

Intense absorption of heat from the sun by urban surfaces such as asphalt and most flat roofs.

•

Radiation of heat from human-made sources such as cars. This includes air-conditioning systems,
which transfer heat from within buildings and vehicles to the exterior, thus exacerbating the
Urban Heat Island.

•

Limited urban green (plants) and blue (water surfaces), vaporisation from which would help cool
down land areas.

Common urban materials such as asphalt and concrete also act as heat storage, absorbing heat from
the sun during the day and radiating it back to their surroundings during the night. As a result, cities
do not cool down, and temperatures build up further.

How the Urban Heat Island phenomenon occurs. Source: (Arizona State University)

Early warning for safeguarding public health
High temperatures are statistically linked to increased mortality, along with hospital admissions and
ambulance calls. Certain subgroups of the population are more vulnerable, depending on, e.g., age,
chronic conditions, exposure, etc. In addition, area-related factors, such as limited access to water
and green spaces, as well as the Urban Heat Island effect, can increase vulnerability.
Early warning and preparation for upcoming heatwaves can save lives. Planned physical activities
can be adapted, done in advance, or postponed.
Yet cities are hubs for a multitude of activities, and their total slowing down during heat waves is
unrealistic. It may also be unnecessary, if the areas heavily impacted by the heat due to the Urban
Heat Island are limited.
It is therefore important to know which those areas will be, and to plan accordingly. Vulnerable
individuals can then avoid such areas as much as possible.
The identification of the areas to be most impacted by heat waves and the Urban Heat Island can
also guide actions by the competent authorities, local, regional and central government. In the short
term, they may take measures to protect vulnerable groups in those locations. In the long term, they
can better focus their initiatives to reduce the Urban Heat Island effect.
Reliability in the forecast of the areas to be affected is very important. Changes in regular city
activity impact the economy, so are unlikely to be implemented without authoritative information.
In addition, false alarms can reduce trust in forecasts, and citizens may choose to ignore them in the
future.
In this context, the LIFE ASTI project has contributed to the early, reliable and precise forecast of the
Urban Heat Island effect.

3. LIFE ASTI project's mission and ambition
The LIFE ASTI project has worked on the short-term (4 days) Urban Heat Island forecast, to bring it to
a level of maturity suitable for the timely warning of citizens, in particular those most vulnerable to
heat.
The basis of the LIFE ASTI work is the reliable and accurate modelling of the Urban Heat Island
occurrence in a certain city. The project achieved a level of detail down to 250 m, allowing to discern
if and how differently the Urban Heat Island will be experienced in nearby neighbourhoods.
LIFE ASTI's modelling is combined with a Geographic Information System. This allows to depict the
Urban Heat Island influence on top of the digital map of a city, visualising and overlaying relevant
information such as green spaces, building and population density, water surfaces, etc. It facilitates
identification of the most vulnerable areas, and of measures to improve conditions at the
neighbourhood and city department level.
The forecasting system developed by LIFE ASTI has been leveraged into a heat health warning
system, which can alert city authorities and residents. The modelling has also been used to guide
and assess action plans for reducing the occurrence of the Urban Heat Island and its negative
impacts, particularly on human health.
The LIFE ASTI project's ambition is to contribute to the improvement of quality of life in cities
impacted by the Urban Heat Island. The project's results facilitate timely warning and short-term
health measures, as well as long-term urban planning which takes the Urban Heat Island into
account and supports better living conditions.

4. LIFE ASTI project's key results
Pilot Urban Heat Island forecasting systems in Thessaloniki, Rome, Heraklion,
Pavlos Melas (municipality) and Civitavecchia
LIFE ASTI's forecasting systems integrate meteorological forecast and many other types of data, to
anticipate Urban Heat Island occurrence in the cities covered, up to 4 days in advance. This enables
authorities and citizens to prepare in time.
The systems developed can also answer questions such as:
•

In which locations will an upcoming heat wave be experienced most intensely?

•

How will temperatures evolve during day and night in the various city areas?

•

How often will heating or cooling be needed throughout the year in each city area? This is
usually expressed in so-called heating and cooling degree days.

Urban Heat Island effect adaptation plans for Rome and Thessaloniki
Under the LIFE ASTI project, adaptation plans have been drafted for Rome and Thessaloniki. The
plans document potential measures to improve the city living conditions during heatwave and Urban
Heat Island occurrence.

Pilot heat health warning systems for Thessaloniki, Rome, Heraklion, Pavlos Melas
(municipality) and Civitavecchia
The forecasting system developed by LIFE ASTI has been leveraged into a heat health warning
system which follows the Urban Heat Island evolution. Such a system differs from a regular weather
forecast of heat wave events, as it focuses on the negative impacts of heat on human health,
including increased mortality. Levels of warning are set based on specific health risk thresholds.

5. The LIFE ASTI web platform
The main public product of the LIFE ASTI project is its web platform, reachable at app.lifeasti.eu, via
the project website at www.lifeasti.eu and via the official LIFE ASTI application* for Android and iOS.
The platform enables the public to conveniently access the live LIFE ASTI forecasts, collected data
and warnings.
Users can select their location from the regions and municipalities covered, themselves divided into
districts. Users can then choose to access the relevant map or dashboard. The map provides an
overview of the whole region or municipality, while the dashboard focuses on the district of choice.
Information on the dashboard includes daily averages for Temperature, Relative Humidity and
Universal Thermal Climate Index. It also includes the daily maximum for the Apparent Temperature
in the area. This represents the temperature perceived by humans in terms of thermal discomfort.
All information can be viewed for the day of access plus the next three days.
The heat health warning is depicted with specific colours, representing the severity: green - no risk,
yellow - Alert and readiness, orange - Alarm, red - Heat wave.
Scientists and other experts can click on "Expert Panel" to view additional detailed graphs for each of
the above parameters, and even download the relevant data.

* Please note that the app currently only covers the three early adopter cities, Thessaloniki, Rome
and Heraklion.

6.

The LIFE ASTI action plans

The LIFE ASTI project assessed the influence of future climate change scenarios on the Urban Heat
Island in Thessaloniki and Rome. It also estimated the potential impact of adaptation strategies, such
as the expansion of green spaces. This work led to the production of:
•

Urban Heat Island Action Plan Portfolios for Thessaloniki and Rome

•

A Good Practice Guidebook for combating the Urban Heat Island and increasing resilience to
heat

These results of the LIFE ASTI project further contribute to ongoing climate-related initiatives of the
application cities. For example, both Rome and Thessaloniki are members of the new Covenant of
Mayors (2030) and have committed to Sustainable Energy and Climate Action Plans (SECAPs). Other
relevant frameworks include “Thessaloniki – Climate Neutral and Smart Cities by 2030” and the 100
resilient cities initiative.

Thessaloniki: 5 new green places + pilot actions for 2 buildings towards urban reslilience

7.

LIFE ASTI project's greater contribution

Impacts in the application cities
The LIFE ASTI Urban Heat Island forecasting and warning systems aim to support (a) the increase of
heat-related awareness, (b) the increase of local adaptation initiatives, (c) the potential reduction of
heat attributable deaths, (d) the increase of resilience to heat and (e) the improvement of life
support over the study urban areas.
Preliminary assessment of impacts in the first three LIFE ASTI cities (Thessaloniki, Rome and
Heraklion) identified an increase in local/regional adaptation initiatives, supporting an increased
resilience to heat.

Replicability of results
LIFE ASTI's main cities of application, Thessaloniki and Rome, are representative of a wider
geographical coverage of the Urban Heat Island occurrence. This makes the project's results
adaptable and applicable to a large number of cities in Europe and beyond.
In this context, the project's outcomes include a concrete replicability and transferability plan to
support such adaptation and application.

EU Climate Adaptation Strategy
The LIFE ASTI project significantly contributes to the aims of the EU Climate Adaptation Strategy with
methods, tools and policies for better adapting to the effects of the Urban Heat Island, especially
during the summer heat waves. These are expected to be more frequent and severe due to climate
changes.

Research
LIFE ASTI's systems represent a valuable contribution to the research of the Urban Heat Island. A
multitude of data has been collected and continuous to be collected and be made available to the
scientific community. The systems are based on open software and the data outputs too are open.

8. Publicity
It is important that LIFE ASTI's insights and results reach organisations dealing with the Urban Heat
Island at all levels, as well as the general public in the areas covered by the project. Within this
context, LIFE ASTI implemented a multitude of activities meant to disseminate the relevant
information, from conferences to live web videos.

Researchers
Interested researchers can enter the LIFE ASTI web platform and click on "Expert Panel" to view
additional detailed graphs, e.g., depicting the Universal Thermal Climate Index. Users of the Expert
Panel can also download the data for each graph.
The LIFE ASTI systems and results have been presented in a multitude of conferences and other
events, and through relevant scientific publications.

Authorities and associations
LIFE ASTI implemented several workshops and other public events, both physical and hybrid, aimed
at critical stakeholders. These include local and regional authorities, relevant associations, NGOs and
other organisations active in the areas covered by the project.

General public
LIFE ASTI's main public product, the web platform, is open to access by any citizen from the featured
areas and beyond. It has been featured numerous times in public television, popular publications,
web events and more.

LIFE ASTI project video https://www.youtube.com/watch?v=18XyoUyaO3g

9. The future
Integration
The forecasting and warning systems can now become part of more general civil protection
infrastructures. It is better for both authorities and citizens to have single points of reference for
public health and similar warnings.

Other cities
LIFE ASTI methods and tools can be adapted for implementation at other cities and regions in
Europe and beyond. Open standards have been employed throughout the project products,
including software and data outputs.

The LIFE ASTI partnership
The LIFE ASTI project has been planned and implemented by a transnational partnership led by
AUTH, the Aristotle University of Thessaloniki, and including research institutions, local and regional
administration and specialised SMEs (Small- and Medium-sized Enterprises). The partnership will
continue to follow developments on the adaptation to the Urban Heat Island effect, and support the
further application of LIFE ASTI's results.

10. Find out more
LIFE ASTI public reports available at www.lifeasti.eu
Architectural and Functional Report (AFR)
Project Monitoring Performance Guide (PMPG)
Report on heat health warning models definition protocol
Methodological Report on UHI Forecasting Systems (MR-UHI-FS)
Proceedings of the presentations in the first European workshop in Rome
UHI Adaptation Strategies Assessment Report (UHI-ASAR)
UHI Future Climate Assessment Report (UHIFCAR)
Proceedings of presentations in the second European workshop in Thessaloniki
Report on the local pilot actions in Rome
Report on the local pilot actions in Thessaloniki
Good Practice Guidebook (GPG)
Proceedings and training material of the local seminars in Thessaloniki and Rome
LIFE ASTI Replication Guide (LARG)
Policy Guide (PG)
After-LIFE plan
Proceedings of the project’s Final Conference
Project video
Project brochure
6 infographics
9 electronic newsletters
-

