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Environment and Waste
Å Goals:

Å Reductionof emissionsandECtaxations
Å Costreductionfor wastecollection,
Å reductionof wastecollectionimpacton mobility

Å AIR quality (Indexes) monitoring and warning
Å Environment Management& producing predictions/prescriptions:

ï Monitoring, long and short-term predictions, warning for: 

ÅGHG, emissions, pollutants, aerosol, chemical plants analysis 
ï Traffic Flow impact emissions, predictions 
ï Sea conditions, UV conditions, etc. 

Å Land slide prediction warning
Å Coastal erosion monitoring and analysis
Å Smart Waste Management and Optimisation: 

ï costs reduction, optimal routing production, pay as you throw, 
ï avoiding out of bins, predictions of waste production on bins, alarms

Å KPI: SDG, 15MinCityIndex, QOS, costs, Km, colleting  time, EC KPI, emissions
Å Mobile App: final users services/informing and operators

ï Info Waste for operators, participation, optimal routing, RAEE Collection,  ..

Å Participatory: problem reporting, ticketing, etc. 
Å Integration of any kind: env/weather, mobility, ticketing, 

presences, POI, ..
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Main Tasks
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¶Controlling Status: management, and operational

o Monitoring via KPI

o Computing predictions data from the field and KPI

o Anomaly detection

o Early warning on critical conditions 

¶Making plan: tactic and strategic, medium and long range

o Optimisation: Prescriptions, suggestions

o Risk assessment

o What-if analysis on scenarios
o Simulation and predictions

o Resilience

ÅBe ready for Unexpected 
Unknows



Main tasks
¶ Controlling Status: management, and 

operational
o Monitoring via KPI
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Early warning on critical conditions
o Fast What-if analysis 

¶Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Scenarious

Monitoring 

KPI 

Digital Twin
Models & 

Data 
Predictions,

Anomaly Detection,
Analysis, Assessment

Warning

Simulations,
TFR, Crossroad,

Public Transport, 
Routing, .. 

What-If Analysis,
Optimization

Decision 
Support System
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Data Driven Decision Support

ÅDecision Support system
ÅAssessment / Strategies
ÅData Rendering, 
Åvisual analytics, business intel..

ÅData Analytics, ML, AI
ÅData aggregation, Storage, 
indexing
ÅData Ingestion
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Environmental Monitoring and Control
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Key Performance Indicators, KPI
¶United Nations Sustainable Development Goals, 

SDGs (for which cities can do more to achieve some 

of the 17 SDGs, https://sdgs.un.org/goals);

¶15 minutes cities (where primary services must be 

accessible within 15 minutes on foot);

¶objectives of the European Commission in terms of 

pollutant emissions for: NO2, PM10, PM2.5 

(https://environment.ec.europa.eu/topics/air_en);

ÅSUMI: mobility and transport vs env
Å https://www.snap4city.org/951

ÅSUMP/PUMS: mobility and transport vs env.

ÅISO indicators:city smartness, digitization, tech 
level. 

ÅLow Level/Real Time: global traffic, quality of 
service, betweenness, centrality, queue, time to 
travel, etc.© Snap4City, October 2025, DISIT lab 7
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Å Reduction of emissions, reduction of congestions
Å Smart City infrastructure: monitoring and resilience, long 

terms predictions, optim. operation and plan
Å Effective and Low cost smart solutions
Å What-if analysis, Simulations, optimization
Å Origin Destination matrices computation
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Å Shortening justice time
Å Prediction of mediation proneness
Å Assisting institution is taking legal decisions
Å Anonymization and indexing legal docs.
Å Ethical Explainable Artificial Intelligence
Å Advisor for legal documentation, generative AI

Å Optimization of car sharing/pooling
Å Monitoring and Prediction of energy consumption
Å Stimulating: Bike sharing, e-bikes,  car charge, etc.
Å Sizing energy plants, Community of energy

Å Optimization of Waste Collection 
Å business intelligence tools for decision makers 
Å Reduction production costs 
Å Monitoring resource consumption
Å Advisor for documentation, generative AI

Å15 Minute City Index:
ï 13 subindexes: energy, slow mobility, fast 

mobility, housing, economy education, culture 
and cults, health, entertainment, gov, food, 
ǎŜŎǳǊƛǘȅΧ

Å Reduction of emissions, reduction of congestions

Å Monitoring and Predicting: NO2, NOX, CO2, Traffic 
flow, pollutant, landslide, waste, etc.

Å Traffic flow reconstruction, optimisation

Å Demand vs Offer of Mobility analysis

Å Predictive maintenance

Å Decisions Support Systems

Å Process optimization, control 

Å Industry 4.0 integrated solutions

Å AI assistant for commercial activities

(9/2025)



What would support my neighborhood to 
become a 15-Minute City?

Good public 
transport services: 
bus,  new tram 
line, train stations, 
cycle paths.

Usingthe OpenData:
We developed a data analytic tool based on
municipal and national open data to assess
servicesadequacyfor people living in each 15
minutesareasof the city.

Careggi/Rifredi is a relevant district in 
Florence because of hosting the main 
Florence/Tuscany hospitals Careggi and 
Meyer, but also university headquarters 
and many other workplaces.

Thetool supportsthe becomingof a 15-
Minute city evaluatingthe servicelevel in
variousdomains.

15MinCityIndex

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
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15MinCityIndex on Bologna
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SUMI: SustainableUrban MobilityIndicators
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SUMI: SustainableUrban MobilityIndicators
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SnapAdvisor


