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Surface freshwaters quality monitoring is of fundamental importance for the protection of the natural capital of 

freshwater ecosystems and water-related ecosystems, as well as to ensure the sustainable development of the 

relationship between water resources and the city, even outside the urban area. The environmental threats from 

unsustainable human activities can introduce various xenobiotic contaminants into the receiving waters, with 

hardly predictable effects on freshwater ecosystem’s homeostasis. In this scenario, the existing freshwater 

monitoring system can hardly understand complex spatial and temporal alteration in ecosystems and it does not 

allow early actions to counter anthropic impacts on habitats and biodiversity. A still little explored 

environmental diagnostic approach concerns the use in situ of bio/chemosensoristic devices in combination 

with remote sensoristic technologies [1]. This possibility is now supported by the EcoNet project (ASI - CNR-

ISMN Agreement n. 2022-32-HH.0) which promotes the development and demonstration of an integrated 

sensor-driven system, managed by artificial intelligence, which integrates data obtained from satellite images 

with those from in situ bio/chemosensoristic devices, for monitoring surface waters on which human 

settlements insist (www.econet.cnr.it). In particular, in situ sensoristic devices include the ‘Snoop’ prototype, a 

CNR-ISMN European patent [2] based on the use of one or more cellular sensitive materials coupled with 

other sensoristic probes, while sources of remote sensing data are PRISMA, Sentinel-2 and Landsat 8 imaging 

satellites.  

 

Immagine_01 a) Detail of the multi-analyte sensor prototype b) Satellite image of Lago di Piediluco 

 

Different models of neural networks such as Deep Neural Networks and Multi-Layer Perceptron Neural 

Networks are being considered for the Artificial Intelligence (AI) technology as tool of effective data 

processing and rapid response. This data analysis opens enormous potential for overcoming the limits of 

traditional environmental monitoring and diagnostic techniques, meeting the challenge of modern 

environmental diagnostics based on continuous and real-time monitoring through already defined indexes as 

well as expected new indices of early alert of environmental alteration in surface freshwaters. The test areas 

selected for carrying out the project activities are environmental sites of the Natura 2000 network 

(https://ec.europa.eu/environment/nature/natura2000/index_en.html), areas hosting rare and threatened species 

and/or habitats. The specific test areas for EcoNet projects are: Riserva Naturale Regionale “Selva del 

Lamone” (Farnese, Viterbo, Italy); Riserva Naturale Regionale “Nazzano Tevere-Farfa” (Nazzano, Roma, 

Italy); Lago di Piediluco (Piediluco, Terni, Italy). Beside the development of the integrated sensor-driven 

system, as part of the ASI’s program “Innovation for Downstream Preparation for Science” (I4DP_SCIENCE). 

EcoNet points to create a new and complete downstream service to support user communities in managing of 

protected areas. Indeed, EcoNet activities also includes a training path dedicated to user community e.g., park 

rangers, as well as e-learning course and an internship to create new professional figures dedicated to 

environmental monitoring of aquatic ecosystems. 

http://www.econet.cnr.it/
https://ec.europa.eu/environment/nature/natura2000/index_en.html
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