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Populations in Southern Ontario 



CVC’s IWMP Program 

 



Acoustic Monitoring Methods 

• Marsh Monitoring Program 

– Three manual call surveys/year 

– Coarse population proxy 

• L1 

• L2 

• L3 



Acoustic Monitoring Methods 

• Autonomous Recording Units 

– Easy and inexpensive to deploy 

– Massively increased data resolution 

– Massive amount of data 



The Problem With Big Data 

18 Panel 
Sites 122 Days 7 Target 

Hours 
10 Min 

Recordings 

2,562 Hours 17, 372 
Recordings 
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Kaleidoscope VS. Manual Classification 

Ken Whillans 
(%) 
 

Robert Baker 
(%) 

Total (%) 

AMTO 65.5 76.5 69.6 
GRFR 88.5 76.2 83.0 
GRTR 88.9 17.1 31.8 
SPPE 13.2 6.1 9.2 
WOFR 100.0 43.8 50.0 

49% Missing calling dates 



Kaleidoscope 

Pros 
• Can sort our 

data into 
something 
meaningful 

Cons 
• Still requires 

massive amount 
of time 

• Common 
species 
overwhelm rare 
species 

• A problem with 
variation 
 



Acoustic Indices 

• Acoustic Indices 

– First applied by Towsey et al. 2014 as a way to deal with terrabytes of data 

– A way to mathematically categorize sound properties by averaging over a 
specific time period within a specific frequency bin. 

• Waveform: Energy and power of a sound  

• Frequency: Pitch of a sound  



Acoustic Indices 



Acoustic Indices 

 



Supervised Machine Learning 

• Labelled dataset by the min 

• Uses calculated acoustic indices to 
create predictive models about species 
presence/absence 

• Recall rates ~80% + 

– Perform better with more data 

– Common species work better 



Building The Database 

• Label 5 sets of recordings in 2021 and 2022 

– Mix of urban and rural sites 

– AMTO, GRFR, GRTR, SPPE, WOFR 

– 38,000+ minutes of recording 



Random Forest Modelling 

• Kaleidoscope 

– 1 min recordings 

– NDSI, ACI, ADI, AEI, BGN, SNR, ACT, EVN, LFC, MFC, HFC, CENT, MEAN, SD, 
SEM, MEDIAN, MODE 

• Use AI to predict frog P/A 



Random Forest Modelling 

Species 
Specificity 
(%) 

False 
Positive (%) 

Sensitivity 
(%) 

False Negative 
(%) A:P 

AMTO 99.4 0.6 46.3 53.7 10.7 

GRFR 98.4 1.6 74.3 25.7 4.5 

GRTR 99.3 0.7 64.0 36.0 6.2 

SPPE 96.3 3.7 75.9 24.1 2.0 

WOFR 99.5 0.5 62.2 37.8 25.9 



Kaleidoscope vs. Random Forest 

Kaleidoscope 
Missed calling dates(%) 

Random Forest 
Missed calling dates (%) 

AMTO 69.6 6.5 
GRFR 83.0 10.6 
GRTR 31.8 4.5 
SPPE 9.2 0.8 
WOFR 50.0 11.1 

49% vs 7%  
missed calling dates 



Conclusions 

• Random forest models are useful 

– 600x data resolution 

– Potential to move beyond chorus level 

– Parse data 

• Next Steps 

– Sub setting by chorus level 

– Building “rare” database 

 

 



inspired by nature 
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