Text 1. Birdsong recording analysis methodology

Birdsong recordings were taken of the birdsong soundscape at data collection sites. The Rode Videomic microphone (2020) and Tascam DR40x recorder (2021-2022) were used to capture this audio.
 BirdNet is a bioacoustic analysis software developed by the Cornell Ornithology lab, which uses neural network algorithms to identify bird species by their calls [32] and which can be used for the assessment of avian community composition [33]. The software produces a list of species identified in the recording as well as the confidence score for each bird call event, based on the dataset available to it, as well as geographic and time-of-year information entered by the user. The confidence score is a unitless score between zero and one which communicates the reliability of each identification. BirdNet’s precision has been shown to be most reliable for more common species. The precision of the software is also increased by setting a high enough minimum confidence threshold, such that false positive identifications are filtered out, and by setting location parameters to increase the accuracy of identifications [33]. However, Funosas et al. [33] found that there was a high degree of variability in precision from species to species, and recommended that a preliminary assessment of usefulness of BirdNet should be tested for each target species being studied. We therefore undertook a preliminary analysis of the accuracy of BirdNet where the identification of species present in eight recordings in a woodland on the west coast of Ireland. The species present in the recordings were identified by an ornithologist. Each recording was then analysed by the BirdNet software, and whether or not the species identified by the ornithologist were also identified by the software were assessed across a number of confidence levels. The number of false positives that the software returned at each confidence level was also assessed. Three species were identified by the ornithologist over more than one soundscape recording – robin, wren, and blackbird - and these three species were therefore analyzed. BirdNet showed extremely high fidelity in its ability to identify robin and wren calls across the recordings, but correctly identified blackbird calls in only one of the two recordings assessed by the ornithologist. Even at high minimum confidence thresholds, several false positive species were identified by the software. It was therefore decided to focus the analysis on the three species that were tested against the software for precision, and that a confidence threshold of 0.65 would be set to minimise the risk of false positives for these species while maintaining high recall rate. The relative activity of each tested bird species was calculated for each site visit, and a mean of the previous year’s activity for each bird species was also denoted for each site visited in 2021 and 2022.

