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1. Implications of detectability widely misunderstood
2. Misunderstanding can have serious implications



The problem….
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1-parameter framework

𝑃 𝑢𝑛𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑
= 1 − 1 − 𝑝 𝑁 𝑁∗ =

𝑙𝑜𝑔 1 − 𝛼1
𝑙𝑜𝑔 1 − 𝑝

𝑁∗

𝛼1=0.05



2-parameter framework

𝑁∗ =
𝑙𝑜𝑔

1 − 𝜓
𝜓

.
𝛼2

1 − 𝛼2
𝑙𝑜𝑔 1 − 𝑝

𝑝 𝑜𝑐𝑐𝑢𝑝𝑖𝑒𝑑 𝑢𝑛𝑑𝑒𝑡𝑒𝑐𝑡𝑒𝑑

=
𝜓 1 − 𝑝 𝑁

𝜓 1 − 𝑝 𝑁 + 1 − 𝜓

Seen: probability p

Not seen: probability 1-p

Present: probability ψ

Not present: probability 1- ψ

Seen: probability 0

Not seen: probability 1

Present: probability ψ

Not present: probability 1- ψ

Seen: probability 0

Not seen: probability 1



Aims

Compare recommendations from the two frameworks
• 1-parameter simple but also simplistic

• 2-parameter more complex but realistic



Data

• 12 reptile species

• 294 1km2 quadrats

• 1-3 visits

Data:

Detection probabilities Single season occupancy models

Prevalence estimates Nationwide species database

grid squares occupied/potentially habitat

several grain sizes (1x1/5x5/10x10 km)



detection:     0.184
prevalence:  8.5%

Comparisons

detection:     0.336
prevalence:   60.6%

detection:     0.675
prevalence:   62.1%



Scale dependency

• Are data available?

• How do you assess prevalence?

• Very sensitive to prior information



Hard to observe species

• Not feasible to put in enough effort

• Restricted-range species
• Narrow the scope of monitoring (i.e. increase expected prevalence)

• Hard to detect species- Refine survey protocol to increase detection
• Fewer, more accurate surveys > more, less accurate



Conclusions
• Inferring absence from non-detections is very hard

• Scale: rarely have useful prior information

• Interpreting the consequences of non-detections is easier when ignoring 
prevalence
• α  is the maximum proportion of populations you are ‘willing’ to miss.

• If you consider expected prevalence, you could miss much more than α

• Plotting the equations can be useful in demonstrating to people how 
much confidence you can place on your data

but there you go, that’s imperfect detection for you!
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Not seen: probability 1-p
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