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Passive acoustic monitoring 
- investigating the power to detect changes in relative 

density of harbour porpoises

Sveegaard S, Owen K, Kyhn LA, Galatius A, Jørgensen PB, Mikkelsen L, Teilmann J, van Beest FM (in press) Passive
acoustic monitoring - optimising the power to detect temporal changes in relative density of a cetacean population under
pressure. Mar Ecol Prog Ser :0-0 https://doi.org/10.3354/meps15155
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Belt sea population
Passive acoustic monitoring
1 every 6 year / areas

Skagerrak/North Sea population
Aerial survey every year

Baltic population
Passive acoustic monitoring

Abundance survey
(1 every 6. year)

DK MONITORING PORPOISES
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METHODS

Danish National monitoring:
• Passiv acoustic monitoring (C-PODs)
• 2012-2024
• 5 C-PODs per SAC, 1 year
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AIMS

1) Assess the trend in relative density for each SAC

2) Determining the statistical power to detect changes

3) Evaluate how number of PAM stations and deployment duration affect
this power
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RESULTS

Seasonal variation
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RESULTS

Trend analysis
Generalized linear mixed-
effects regression
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RESULTS

Changes between
periods
Tukey HSD tests
Power = 80%, Alpha = 0.2
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RESULTS - POWER
Power analysis => to avoid Type I and Type II error
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POPULATION STATUS

Video: Héloïse Hamel, SDU 

Decline -2.7% per year

Owen et al. 2024
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CONCLUSION

• SACs monitored 2012-2024

• Positive trend in 4 out of 6 SACs        contrast to population trend         suggesting congregation in SACs

• Current design can detect 30% change

• BUT only sufficient power to detect the actual change (14.6-36,2%) in 5 SACs

• To improve this number of PAM stations or deployment length can be increased
• Perspective: pilot studies or prior knowledge of porpoise density is needed in order to design future 

PAM studies of porpoises 

TAKE HOME MESSAGE: 
• Monitoring both key habitats and the entire population is vital for a comprehensive 

understanding of conservation status for cetacean populations
• Implement protection in SACs
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THANK YOU!

ssv@ecos.au.dk


