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Building future monitoring together — towards improved 
acoustic monitoring of European birds and bats
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-

monitoring; (2) the need for more streamlined 

to research and monitoring outputs; and (3) un-
-

all these challenges are solvable but reaching 

contact any of the authors (e.g., by emailing to the 
corresponding author) to express your interest.

Challenge 1: We need more reliable 
classifiers for acoustic monitoring

-
-

ing of birds, bats and other vocal animals. PAM 
can provide massive data, such as >100 years of 

audio generated by the global biodiversity sam-

Somervuo et al. 2025). The massive size of the 

-

and analyzing audio also increase with the size 
of the data. The primary challenge in processing 
PAM audio is how to reliably classify the species 
that vocalize in the audio. Manual analysis re-

to subsampling. For large-scale studies, the use of 
-

et al. 2021) are widely used, but their perfor-

performance depends on how well the data used 

be analyzed in terms of the species to be classi-

Abstract. Acoustic biodiversity monitoring is increasingly popular, but its wide 
and effective implementation across Europe remains challenging. To clear current 
obstacles, we propose new forms of collaboration among European bird and bat 
researchers. First, we suggest building improved bird and bat classifiers through 
a portal that facilitates joint annotation efforts and end-to-end workflows for 
model building. Second, we suggest using new technology for streamlining the 

monitoring. Third, we suggest using new smartphone apps and digital twinning to 
enable also non-expert citizens to contribute to real-time monitoring.
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-

-

Solution 1: Bird and Bat Sound Global — 
model builder

-

such a process, we have developed the Bird and 
-
-

-
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from various audio sources, such as those result-

annotators can generate so-called strong labels 
by not only specifying the species vocalizing in 
the audio clips but also drawing bounding boxes 

clips, involving 71,000 bounding boxes that rep-

clips, involving 5,600 bounding boxes that rep-

are currently restricted to Europe only. The BSG 

2005). Most importantly, BSG is not only an an-

-
ers (Lauha et al. 2025). We have developed and 

-

By enabling each user to annotate soundscapes 
for their own research needs, while simultane-

-

We invite researchers to take full 
advantage of these new resources, to thereby 

and bats within and outside Europe.

acoustic data to research and monitoring 
outputs needs streamlining

of the actual monitoring outputs. For example, 

-
searchers to visit the sampling sites on a weekly 

of the AudioMoth devices (Hill et al. 2018); (2) the 
upload of the data to a common server through 

excessive amount of storage capacity to host ca. 
1000 GB of audio; (4) several months of compu-

to classify the audio in terms of soundscape indi-

-
ability. Taking all these steps took several years 

al. 2025). Clearly, the long delay from data col-

the resource intensity of the process, in terms of 
-

of large-scale passive audio monitoring.

Solution 2: Real-time audio monitoring 
with BirdPipe

with recent technological developments. For 
-

itoring device BirdPipe that we have developed 

audio wirelessly to the researcher (Fig. 2). As a 
result, the researcher will receive a species de-

-

urban environments, recording sound may be 

mode, in which case the audio is recorded and 
-

such as disk or SD card from where it could be re-
covered. BirdPipe is very easy to use: all one has 
to do is to set up the device in the desired loca-

where and when it is and integrate these central 
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• 
• Customized GNSS (including GPS) for 

• 
• 
• Constructed from standard waste pipe 

and 3D printed cover

May 19th May 26th June 2nd

Fringilla coelebs
Phylloscopus trochilus

Cuculus canorus

Columba palumbus
Spinus spinus

Anthus trivialis
Erithacus rubecula

Parus major
Phylloscopus collybita

Ficedula hypoleuca

Prunella modularis
Certhia familiaris
Loxia curvirostra

Poecile montanus
Pyrrhula pyrrhula

Sylvia curruca
Sylvia atricapilla

Muscicapa striata
Chloris chloris

Emberiza citrinella
Sylvia borin

Lophophanes cristatus

The data shown are restricted to the most common 30 species.
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of forest management, using a 24-hour recording 

-

We invite researchers to take full advantage of 
this newly emerging technology, moving from 

-
er” -paradigm towards audio monitoring in real 

Challenge 3: The full potential of citizen 
science in real-time biodiversity monitoring 
remains partially untapped

and especially in bird research has long tradi-
-

-

bird data has become very widely available. For 

these data are widely used for research purpos-
es (Heberling et al. 2021). For another example, 

birdwatchers, who collect data using procedures 
-

eBird data enables many kinds of research and 
monitoring outputs, such as status and trends 
-products provided by the Cornell Lab of Ornithol-

First, most data are currently contributed by sea-

-
cally classifying birds from their audio, these apps 
have not yet been fully integrated into research 

-
-

gorithms and create lists of likely birds for given 

audio monitoring. Second, there is typically a 

research and monitoring outputs. For example, 
the status and trends -products based on eBird 

that has accumulated over recent years (Fink et 
al. 2025). We argue that it is possible to stream-

only from the point of view of research and mon-

twinning enables ordinary citizens to 
contribute to real-time monitoring

-
-

search-oriented smartphone app (Nokelainen et 
al. 2024) and integrated it into a digital twinning 
environment (Ovaskainen et al. 2026) (Fig. 3). 
We call the app here by the acronym MK, which 

-

This name of the app was inherited from a na-

targeted not just at migratory birds but at all the 
263 bird species regularly occurring in Finland, 
and not just for spring but for year-around use. 
The MK app was launched in 2023, and rapidly 
gained popularity among Finns, with 300,000 cit-

-

-



53

Bird Census News 2025, 38/1–2: 48–55

whether they are able to classify the birds them-
selves or not. To counteract mistakes in machine 

database stores all the audio, enabling quality 

-

MK app also includes two other recording modes 
that are targeted to producing higher quality data 

-

interval recordings, enabling users to detect birds 
that, for example, vocalize overnight in their yard. 

-
work, which currently includes 580 pre-selected 

-

to monitoring outputs, we have implemented a 
digital twinning approach, which integrates the 

long-term breeding bird survey data on birds (line 
-

-
dependent data obtained by bird experts con-

-
inen et al. 2026). 

science projects, we would be happy to upscale 
the MK app and the digital twinning approach 

-
grate these data with other data sources such 
as EuroBirdPortal.
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