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The single-season occupancy model can be naturally defined hierarchically, where there is
an explicit separation of an observation model and a latent process model. This model is
defined for site-level variation on detection and occupancy as written, such that we observe
y; (the number of detections per occupied site) across i sites with k replicate surveys with

probability p;:

0 NS 0
Observation Model:  y; ~

Binom(k;,p;) ,zi=1

Process Model: zi ~ Bern(y;)

The model parameters for detection (p;) and occupancy (y;) can be further modeled to in-

corporate biological hypotheses concerning covariate effects (e.g., habitat, survey effort):

Parameter Model: probit(p;) = Wia probit(y;) =XIB

Hyper-parameter Model (priors): & ~ Normal(Ly,Z ) B ~ Normal(pg,Zg)

The joint posterior distribution can be written conditionally as the probability of all un-

known parameters, given the data (where [] indicate a probability distribution),

N
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i=1

The model can be fit using a Bayesian method, where inference is achieved by sampling
full conditional posterior distributions of each unknown parameter (¢, ,z) separately using

Markov chain Monte Carlo methods.



