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Design and Application of an Acoustic Biodiversity Monitoring Network within Ecological Redline Areas

Yahong Li
Lingtai Branch, Pingliang Municipal Bureau of Ecology and Environment

[Abstract] The red line of ecological protection is an important spatial boundary to ensure national ecological
security. However, for a long time, its dynamic monitoring of biodiversity has been faced with problems such as
high cost of manpower inspection and weak ability of remote sensing technology to capture biological activity
signals. The rapid development of passive acoustic monitoring technology provides a new technical path to solve
this dilemma. Based on wireless acoustic sensor network and deep learning algorithm, a set of biodiversity
acoustic monitoring network system suitable for ecological red line area is designed in this study. In the research
on the deployment of 12 monitoring nodes in a reservoir protection area in Gansu Province, the complete
technical process from hardware selection, algorithm construction to data visualization was systematically
explained. A convolutional neural network model combined with attention mechanism is used to realize
intelligent recognition of 18 kinds of biological sounds and interference sounds, with an average recognition
accuracy of 89.88%. Based on the analysis of 6588 hours of effective audio data, the temporal variation law of
sound activity in the study area is displayed. Pearson correlation coefficient between sound complexity index
and the number of species surveyed in field transect is 0.82.
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