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The èVRgreen project is a multidisciplinary environmental monitoring initiative developed through collaboration between the University of Verona, the Municipality of Verona, and the University of Padua. Its primary objective is to assess and enhance urban ecosystem services, with particular focus on air quality, urban heat islands (UHI), and biodiversity. This is achieved by integrating remote sensing, citizen science, and ecological bioindicators—specifically epiphytic lichens and hoverflies (Syrphidae).
A network of temperature, humidity, and particulate matter (PM) sensors has been deployed across Verona, and spatial analysis is performed using the iTree Canopy tool to correlate PM concentrations and surface temperature with green cover percentage. Complementing this, a lichen-based biomonitoring protocol—adapted with guidance from Stefano Martellos and Stefano Loppi—was used to evaluate air quality. Lichens are highly effective bioindicators due to their direct dependence on atmospheric inputs for nutrients and water, their absence of cuticles, and their sensitivity to pollutants such as SO₂, NOₓ, and nitrogen-based particulates. Their presence, abundance, and community composition can signal levels of air pollution, eutrophication, and habitat continuity.
In the field, collaborating with 542 students, we identified and recorded lichen species using a standardized 10 × 50 cm sampling grid placed on urban trees at cardinal orientations. Tree species are selected based on bark characteristics and location, and sampling takes place across a network of mapped 1 km² grid cells. The resulting data allowed for the calculation of a Lichen Diversity Value (LDV), a semi-quantitative index used to assess atmospheric quality. Areas with high LDV values indicate more favourable environmental conditions, while a scarcity or absence of lichens often correlates with high pollution or ecological degradation.
In parallel, Syrphidae were used to monitor ecosystem quality. With support from Professor Daniele Sommaggio and the Natural History Museum of Verona, Malaise traps were deployed in both revegetated urban plots and semi-natural meadows. Hoverflies serve as powerful ecological indicators because of their dual ecological roles: adults as pollinators and larvae as aphid predators, detritivores, or saproxylic decomposers. Their sensitivity to changes in habitat structure, floral availability, and environmental stress makes them valuable in understanding ecosystem function and restoration outcomes [1, 2, 3].
Additionally, the same two areas were monitored for soil invertebrate biodiversity using pitfall traps. Collected data are used to calculate the Soil Biological Quality Index (IQBS), which is based on the diversity and presence of key soil macroinvertebrate groups (e.g., Carabidae, Isopoda, Diplopoda). This metric provides insight into ecological integrity and land management effects, further supporting a multi-taxa approach to urban ecosystem assessment.
By integrating multiple bioindicators and involving students and local institutions in scientific research, èVRgreen strengthens both the ecological knowledge base and public engagement in sustainability. This approach demonstrates the value of lichens and syrphids in urban ecological monitoring and offers a replicable model for linking biodiversity, air quality, and environmental policy in urban contexts.
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