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Abstract

Estimating abundance is one of the most important themes in ecology. Though capture-recapture
methods have been used for this purpose, there is a case that conducting the method at all survey
points is difficult in terms of costs. I propose an Integrated Population Model with which we infer
detection probability of subject organisms from capture-recapture method at some survey points,
and, at the same time, estimate abundance from naive count data without repetitions at other survey
points. And simulate it with varying the number of survey points and repetitions to conduct capture-
recapture methods. A Hierarchical Model which distinguishes observation process from system

process as a model for capture-recapture methods (Multinomial N-Mixture Model) is compared to
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a non-hierarchical model which doesn't use capture-recapture method to estimate abundance from

count data (Poisson Generalized Linear Model). It is found that Poisson Generalized Linear Model

cannot reproduce abundance; on the other hand, Multinomial N-Mixture Model has ability to estimate

the abundance depending on the effort. Within the scope of the assumptions of the simulation, it is

shown how to use the result in order to estimate whether it is better to increase either the number

of survey points or the number of repetitions in each point required in the actual survey.
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Fig 1. Result for rMSE=1.0
Horizontal axis: population size that was set. Vertical axis:
estimated population size. The solid line is a line where
the estimated values and the setting values match. The
dashed line is a regression line to the setting values of the
estimated values. p.est represents the estimated detection
probability, Rhat represents the above-mentioned R.
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Horizontal axis: detection probability p, vertical axis: rMSE. The solid curve is
lower in rMSE, and more precise accuracy than the dashed curve.
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