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PROJECT OVERVIEW

Project Title: A System for Integrated Environmental Information in Urban areas
Project Acronym: LIFE SIRIUS

Coordinating Beneficiary:

Aristotle University of Thessaloniki (AUTH)

Associated Beneficiaries:

AXON ENVIRO-GROUP Ltd. (AXON),

Department of Labour Inspection (DLI),

Municipality of Thessaloniki (MoT),

National Research Council of Italy, Institute of Atmospheric Sciences and Climate (CNR-ISAC),
Regional Environmental Protection Agency of Lazio Region (ARPA Lazio),

The Cyprus Institute (Cyl)- Climate and Atmosphere Research Center (CARE-C)
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Project Locations: Thessaloniki (Greece), Rome (Italy), Nicosia (Cyprus)
Project Duration: August 2022 to January 2026 (42 months)

Total Budget: €1192729 (EU co-financed by 60%)

EU Financial Contribution: €715636

Funding Programme: LIFE 2021 - SAP ENV-GOV

Project Website: https://lifesirius.eu/
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THE CHALLENGE: URBAN AIR QUALITY AND HEALTH

Cities around the world face increasing air pollution challenges. Urban areas with high population
density, heavy traffic, and industrial activities experience significant air quality problems that directly
affect public health. Poor air quality contributes to cardiovascular diseases, respiratory illnesses, and
reduces overall quality of life for citizens.
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Co-funded by
the European Union

The challenge is particularly acute in Mediterranean cities like Thessaloniki, Rome, and Nicosia, which
experience:

High summer temperatures that trap air pollutants near the ground

Complex emissions from traffic, industry, and natural sources

Limited real-time information for citizens about air quality conditions

Lack of combined warning systems that address both heat and air pollution simultaneously

Difficulty in planning effective air quality management strategies



The Gap in Current Solutions:

While traditional air quality monitoring exists, most systems:

Provide limited early warning capabilities

Do not integrate heat and air pollution effects

Lack user-friendly information for the general public

Do not support evidence-based policy decisions at the municipal level

Operate independently without cross-city coordination

THE LIFE SIRIUS SOLUTION

LIFE SIRIUS develops and implements an integrated environmental information system that combines:

e Real-time air quality monitoring for three European cities

Advanced forecasting models that predict pollution levels 3 days in advance

Health-related warning systems that combine heat and air pollution impacts

User-friendly digital platforms accessible to citizens and policymakers

Enhanced air quality plans based on scientific evidence and local conditions

The project uniquely combines meteorological forecasting, air quality modeling, and health risk
assessment into a single integrated system. This allows cities to:

e Anticipate air pollution episodes before they occur

¢ |[ssue health warnings that consider both temperature and pollution

¢ Make informed decisions about emission reduction strategies

® Protect vulnerable populations during high-risk periods
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KEY DELIVERABLES AND SYSTEMS DEVELOPED

Integrated Environmental Forecasting Systems

LIFE SIRIUS has applied sophisticated air quality forecasting models tailored to each city's unique
characteristics.

For Thessaloniki: Advanced WRF-NEMO-CAMx modeling system combining meteorology, emissions, and
chemistry.

For Rome: State-of-the-art FARM (Flexible Air Quality Regional Model) system
For Nicosia: WRF-Chem modeling system adapted for Mediterranean climate.

Common Features:
e  3-day forecast lead time
e High spatial resolution
*  Monitoring of key pollutants: PM10, PM2.5, NO,, and O,
e Daily automated operational procedures
e Continuous validation against monitoring station data

Health-Related Warning System

One of the project’s most innovative features is the combined heat-air pollution-health warning system.
How It Works:
The system integrates epidemiological science with environmental forecasting:

¢ Heat Health Watch Warning System (HHWS): Identifies temperatures that increase health risks
based on local mortality data

¢ Air Pollution Warning System: Forecasts pollution levels and health impacts by pollutant type
¢ Combined Warning Matrix: Merges both systems to provide unified health risk alerts
Warning Levels:

Level Status Meaning

No Risk Air quality and temperatures within
safe ranges

1 Readiness Monitor conditions; sensitive groups
should take precautions

Health Risk Severe conditions; emergency
measures activated
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Evidence Base:
The system is grounded in peer-reviewed epidemiological research demonstrating:
e Synergistic health effects of combined heat and air pollution exposure
e  (City-specific threshold relationships between temperature/pollution and mortality

e Effectiveness of warning systems in reducing health impacts

The SIRIUS Online Platform provides real-time environmental information through an intuitive digital
interface.

Platform Features:
e [Interactive Map: Real-time air quality visualization by district/municipality
e Air Quality Data: Hourly measurements of PM10, PM2.5, NO,, O, and CO
® Colour-coded Indicators: Green (Excellent); Yellow (Good); Orange (Moderate); Red (Unhealthy)
e Historical Tracking: Access to past air quality trends and patterns
e Customisable Displays: Users can select specific locations, time periods, and pollutants
¢ Mobile and Web Access: Available through browsers and mobile applications

Who Uses It:
e (Citizens seeking real-time air quality information
e Public health authorities for emergency response
* Environmental regulators for compliance monitoring
¢ Urban planners for policy development

e Researchers for data analysis
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LIFE SIRIUS has strengthened the air quality management strategies for partner municipalities.
Plan Components Include:

e Evidence-based emission reduction targets

* Nature-based solutions and green infrastructure

e Traffic management and mobility alternatives

¢ Industrial emission controls

e Public awareness and behavioral change initiatives

e Adaptation measures for heat stress

®  Monitoring and evaluation frameworks

ENVIRONMENTAL AND HEALTH BENEFITS

Through early warning and behavioral adaptation, LIFE SIRIUS enables:
¢ Reduced hospital admissions during air pollution and heat episodes
e Lower mortality rates among vulnerable populations
¢ Improved air quality through better-informed policy decisions
¢ Enhanced adaptive capacity of urban residents to climate-related hazards

e Better resource allocation for emergency response services

¢ Emission reductions from improved traffic and industrial management
¢ Enhanced urban green infrastructure providing cooling and air filtration
e Biodiversity conservation through nature-based solutions

e Carbon sequestration through expanded green areas

¢ (Climate adaptation to projected increases in heat waves and pollution episodes
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Informed urban planning based on environmental science
Stronger governance structures for environmental management
Public-private partnership models for sustainable cities

Equity improvements through targeted protection of vulnerable groups

PROJECT REPLICATION AND TRANSFER

The methodologies, tools, and systems developed by LIFE SIRIUS can be adapted and transferred to
hundreds of other European cities facing similar air quality and health challenges.

The LIFE SIRIUS Replication and Transfer Guide outlines how other cities can:

1.
2.

Assess Local Conditions: Analyze existing air quality data and health patterns

Adapt Forecasting Models: Configure WRF-NEMO-CAMXx, FARM, or WRF-Chem systems for local
geography

Establish Health Warning Systems: Develop city-specific thresholds based on epidemiological
data

Implement EMS Platforms: Deploy the SIRIUS digital system with local customization
Integrate Planning: Incorporate results into municipal air quality plans

TRANSFORMING KNOWLEDGE INTO POLICY

Policy Integration:

LIFE SIRIUS findings and tool shape:

Sustainable Energy and Climate Action Plans of partner municipalities
EU Air Quality Directive compliance strategies
National heat adaptation policies in Greece, Italy, and Cyprus

Urban planning frameworks incorporating environmental resilience




LONG-TERM ENVIRONMENTAL BENEFITS

Sustained Air Quality Improvements:

By establishing permanent, operational forecasting systems and integrated warning capabilities, LIFE
SIRIUS creates infrastructure for continuous air quality management that will persist beyond the project
period.

Public Health Impact:
e Earlier detection and response to harmful air quality episodes
* Increased awareness among citizens about environmental health
e Behavioural adaptations (mode shift, activity scheduling) that reduce exposures
e Cumulative health gains through sustained pollution reduction
Adaptive Urban Development:
e Municipal decision-making increasingly informed by environmental science
¢ Integration of air quality and heat considerations into urban design
e Alignment of local development with European climate and environmental targets
e Strengthened governance capacity for managing environmental challenges
Climate Change Resilience:

As climate change intensifies heat waves, air pollution episodes, and their combined effects, the LIFE
SIRIUS systems provide critical adaptive infrastructure for European cities to:

*  Maintain quality of life for residents
®  Protect vulnerable populations
¢ Meet EU environmental and climate commitments

e Build sustainable, resilient urban futures

FREQUENTLY ASKED QUESTIONS

Q: Can | access the system for free?

A: Yes, the SIRIUS Online Platform is freely accessible at https://ems.lifesirius.eu/ to all users including
citizens, professionals, and organizations.

Q: What should | do when | see a warning level 2 or 3?
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A: Follow public guidance on alert response procedures from respective authorities.

Q: Which cities currently have the system?

A: Thessaloniki (Greece), Rome (Italy), and Nicosia (Cyprus) have full operational systems.
Q: Can my city adopt this system?

A: Yes, the LIFE SIRIUS Replication and Transfer Guide provides guidance for cities interested in
implementing similar systems.

PROJECT CONTACTS

Project Coordinator:

Emeritus Prof. Dimitris Melas

Organization: Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki
Email: melas@auth.gr

Project Information:

Website: https://lifesirius.eu/

EMS Platform: https://ems.lifesirius.eu/

Social Media: LinkedIn, Facebook, X
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About the LIFE Programme:

LIFE is the European Union's funding instrument for the environment and climate action. Since 1992, it
has co-financed thousands of projects, generating knowledge and innovative practices that contribute to
the implementation of EU environmental and climate policies.

This layman's report is intended for a general audience. Technical details and scientific documentation
are available in the project's full deliverables and scientific publications.

Last Updated: 25 January 2026

Funded by the European Union. Views and opinions expressed are those of the authors only and do not
necessarily reflect those of the European Union or CINEA. Neither the European Union nor the granting
authority can be held responsible for them.
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