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Landbird monitoring program

Objectives:

• Estimate trends in abundance of 
species breeding in park forests and 
grasslands​

• Evaluate habitat condition based 
on community assemblage​

Sampling Design:

• Annual point count monitoring since 2006​

• ~240 permanent point count sites ME - NJ​

• Number of sites per park is proportional 
to habitat area with sites separated by 250m​

• Volunteer-based data collection​

Sampling design in Woodstock, VT

Faccio et al. 2015



Landbird monitoring program

• Our point count stations typically only get 
visited once annually for 10 minutes 
during peak breeding (limited sample)

• Point counts are conducted by many 
trained volunteers​ with variable 
experience (>100 since program started)

• Community level protocol - there is a 
wide range in relative abundances among 
species making occupancy and trend 
analyses tricky for less common species 

• Park forest health is declining and bird 
communities are changing

• Sampling birds by acoustics could improve 
population estimates

Locations of acoustic recorders 
(white) and point counts (gray) 
in Marsh-Billings- Rockefeller 
(MABI) National Historical Park

Doser et al. 2020 Methods in Ecology and Evolution

Daniel Irons
Macauly Library



Research Objectives

• Compare the Sampling Performance of Acoustic Recorders versus 
traditional Point Count Survey techniques.

       Equal Sampling Effort: Assessing performance when total survey 
               time is equal.
       Extended Effort: Performance gains achieved by longer  
                duration acoustic recordings

• How do Automated Species Detection algorithms perform on 
sample avian communities?

Effective Long-term Monitoring programs.



Study Sites
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Data Collection
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BirdNET Workflow



Overall Performance of BirdNET



Where it does not work
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Survey-level Site-level

Differences across Sampling Methods

Higher number of species detected in Point Count surveys compared to Acoustic sampling.
BirdNET detected least number of species in similar sampling effort.



Species Accumulations



Detection Probability across Multiple Methods
State Model: 
Zi,j ∼ Bernoulli (ψi,j)       logit(ψi,j) = αψ,j

Observation Model:
Yi,j,k ∼ Bernoulli (Zi,j ⋅ pi,j,k)      logit(pi,j,k) = αp,j + αMethod,j,m + βdoy  ⋅ doyi,k + βtime ⋅ timei,k



Survey-level Site-level

Differences across Sampling Methods

Across longer Sampling period, BirdNET outperformed traditional sampling method 



In Conclusion

o For equal sampling effort, traditional Point Count surveys performed better 
than Acoustic Sampling.

o However, with increased sampling effort, Acoustic Sampling with automated 
species detection (with BirdNET) outperformed Point Counts.

o BirdNET was able to detect 79 species with 90% precision, but a few 
common species were not reliably detected. 

Next Steps: 
o Optimizing acoustic sampling effort
o Improving birdNET performance with high quality training data.
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Thank you and Questions!

Email: Pooja.Panwar.GR@dartmouth.edu
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