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PROJECT OVERVIEW

UrbaQuantum is a Horizon Europe project designed to transform how cities understand and manage water quality. The 
project brings together advanced sensing technologies, digital twins, and predictive models to monitor emerging 
contaminants—such as microplastics, pathogens, and chemical pollutants—in real time. 
By integrating these tools into a user-friendly Urban Water Platform, UrbaQuantum allows cities and water operators to simulate 
scenarios, anticipate sewer overflows, and make faster, evidence-based decisions.

UrbaQuantum is designed for replication, interoperability and alignment with European data spaces, enabling cities to better 
manage their “invisible” water resources.

The project is validated through four real operational Case Studies, each representing a different water challenge across Europe.
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CASE STUDIES 
Ø CS in Greece (Attica) 
• Comprehensive chemical characterization of the effluent wastewater from two WWTPs 
• Novel tools (Bacteria/Viruses sensor, Chemical sensor, Microplastics/protozoa sensor) 
• Urban runoff water samples will also be collected

Ø CS in Spain (A Coruña) 
• Deployment of pathogen sensors, microplastic monitoring, and chemical sensors
• Identify and characterize incidents of taste and odour in tap water, tracking their causes and pathways
• Full urban water cycle assessment: watersheds, reservoir, groundwater sources, DWTPs, sewer network, stormwater, WWTP, rainwater.

Ø CS in UK (The South West)
• “Forensic” tracking of pollution events, identifying microbial and chemical sources, and validating exposure – risk models
• Integration of real-time sensors + citizen science data into the UWP for forecasting and pollution source apportionment.

Ø CS in France (Paris)

• Monitoring microplastics across wastewater inlets/outlets, CSOs, rainwater and drinking water using different methods

• Comparative validation of innovative microplastic sensors under dry vs. wet weather conditions
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KEY OBJECTIVES

ØKSO #1: Develop sensing strategies & novel sensors for pathogens detection 

ØKSO #2: Develop novel sensors for microplastics and key chemical contaminants of emerging concern

ØKSO #3: Develop new models and approaches for sewer overflows and sewer/surface water interaction 

ØKSO #4: Assess sources and pathways of water pollutants via urban stormwater 

ØKSO #5: Support water utilities operators and policymakers in planning (long-term) and operational (short-term) tasks through the 
integration of an Urban Water Platform (UWP) for decision-support 

ØKSO #6: Validate and demonstrate the approach and tools in real-world conditions 
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UrbaQuantum brings a unique combination of advances and capabilities that add strong value to the Zero Pollution for 
Water ecosystem:

• Technological contributions
•Novel sensors for real-time detection of chemicals, pathogens, and microplastics.
•Advanced analytical capabilities, including LC-TIMS-HRMS for high-resolution pollutant identification.
•Digital, interoperable Urban Water Platform integrating monitoring, modelling, and risk forecasting.
•Prediction models for contamination events, exposure risks, and source apportionment.

• Scientific & operational contributions
•Data from 4 highly diverse case studies across Europe.
•Methods to evaluate repurposing wastewater and urban runoff.
•Integrated assessments across the full urban water cycle (Spain CS).
•Operational frameworks that combine real-time sensors, laboratory data, citizen science.

• Policy & governance contributions
•Approaches aligned with the Zero Pollution hierarchy, EU policies, and Data Spaces development.
•Support to authorities for better risk-based decision-making and early-warning systems.
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Synergy Opportunities

•Sensor innovation synergy: Co-development, interoperability testing, shared calibration procedures.

•Digital tools synergy: Cross-project integration for digital twins, water quality modelling, and forecasting.

•Pollution focus synergy: Chemical pollution (Greece, France), Microplastics (France), Pathogens and microbial risks 
(Spain, UK), Storm overflow and rainfall-driven pollution (UK)

•Full urban water cycle synergy, enabling comparison with projects focusing on specific sub-systems.

•Joint datasets, standards, FAIR principles, and ontology work aligned with water data spaces.

•Policy impact synergy, combining evidence from multiple project pilots to inform EU regulations.
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UrbaQuantum joins the ZP4W cluster to strengthen Europe’s zero-pollution actions by sharing practical 
evidence from diverse urban water systems. We bring real monitoring data, innovative sensors, and digital 
tools that help understand chemicals, pathogens, microplastics, and diffuse pollution across the full urban 
water cycle.

What UrbaQuantum contributes

Ø Four urban case studies that provide comparable, real-world insights from Greece, Spain, the UK, and 
France.

Ø Operational validation of new sensors and analytics in drinking water, wastewater, stormwater, rivers, and 
runoff.

Ø Advanced forecasting and source-tracking tools that support risk management and early warning.
Ø A strong commitment to co-developing shared methods, data approaches, and scalable solutions with 

the cluster.
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