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Monitoring forests in hard-to-reach locations and under extreme climatic conditions requires
reliable, long-term data collection systems. Low-cost devices are increasingly being developed for
this purpose; however, deploying these systems without thorough characterisation and calibration
can compromise data quality. This work emphasises the importance of fully characterising and
calibrating such systems prior to installation to ensure accuracy and reliability over extended
periods. This study was conducted as part of the RemoTrees project, which aims to develop a
unique IoT tree monitoring system equipped with satellite communication and designed to
withstand extreme environmental conditions. A set of the alpha version prototypes, developed
within the project, was evaluated in this work. The evaluation focused mainly on a set of low-cost
environmental monitoring devices equipped with radiometric sensors measurements. The key
performance parameters were assessed, including signal-to-noise ratio (SNR), irradiance sensor
detector nonlinearity, sensitivity to temperature variations, and angular response influenced by
the diffusive optics. Each parameter was analysed to determine system performance under close
to real-world conditions, using both laboratory and in situ validation setups. Key findings revealed
that without proper optics used the accuracy of irradiance measurements are significantly
influenced. Improvements on the system design and on calibration procedures were implemented
to address these issues, improving the overall accuracy and stability of the systems. By addressing
these challenges, the systems demonstrated enhanced robustness and suitability for long-term
environmental monitoring in extreme conditions. This study underscores the necessity of rigorous
pre-deployment testing and calibration for low-cost monitoring devices, particularly when
deployed in challenging environments. The findings contribute to advancing the development and
deployment of cost-effective technologies for environmental monitoring, enabling more
sustainable and accessible data collection practices in forests under extreme climatic conditions.


http://www.tcpdf.org

