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The 4onse monitoring system has been designed and developed on the wave 
of openness, which increasingly pervades not only scientific activity, but also 
the commercial sectors at different levels. Based on this philosophy, the 
selected hardware and software technologies have been evaluated in terms of 
quality, durability and sustainability and are showing very promising results. 
Unlike conventional systems, where the adoption of closed solutions strongly 
limits interoperability and data sharing, the designed solution is characterized by
a high reproducibility and interoperability, guaranteed by the adoption of open 
software and standards for the collection and distribution of data. Such a 
technology can be applied and further developed for monitoring natural and 
non-natural environments that require low-cost sensor components with a level 
of quality comparable to conventional systems commonly used. This cost-
effective solution is a possible alternative for the implementation of sensor 
networks in particular in low-income or developing countries in order to manage 
natural risks or water resources.

The solution consists of three different layers: hardware, server and 
communication layer. The hardware layer consists of a weather station based 
on Arduino and sensors measuring environmental variables. This kind of 
prototype has been validated thanks to the comparison of the time series with 
the data of an official weather station of the hydro-meteorological network of the
Canton Ticino. The second layer is characterized by the server infrastructure 
that stores the measured data using the istSOS database management system 
(DBMS), which makes them accessible thanks to the implementation of open 
standards such as the Sensor Observation Service (SOS) of the Open 
Geospatial Consortium (OGC). Finally, the communication layer concerns the 
use of GPRS for the transmission of data from the node to the server that has 
been optimized in terms of energy and bandwidth consumption in order to 
guarantee stable and fast communication. 
The data are useful for several services like:

 monthly climatic reports available through a dedicated portal 
(www.zenodo.org) as open data

 a drought monitoring system
 an hydraulic model for the management of water resources and the 

mitigation of floods due to heavy rain events.


