
4 generic ‘species’ simulating problematic behaviors for UVC:

• Schooling species forming small schools

• Cryptic low detectability

• Shy easily scared by divers

• Bold curious towards divers

FishCensus: An individual-based simulation of underwater visual census of fish 

populations with realistic behavior
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INTRODUCTION

• The choice of method and sampling design can be crucial, particularly if

observations support conservation and management decisions (Blanchard

et al., 2008; Pais et al., 2014).

• Underwater visual census (UVC) methods are cost-effective, non-destructive

solutions to survey coastal fish communities, and therefore their use is

widespread.

• Lack of precision and inaccuracy of estimates can have devastating long-

term effects on managed populations, communities or ecosystems.

Spatially-explicit, 2D individual-based NetLogo model.

FISH MOVEMENT PARAMETERS

EXPERIMENTS AND APPLICATIONSFishCensus MODEL DESCRIPTION

Observation

Sample allocation

Species movement

Habitat heterogeneity

Inadequate method

Method limitations

Observer influence

Random error

Systematic error

Strong link to species behavior!

Very hard to detect and minimize!
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• Every 0.1 seconds up to 8 vectors per fish are

summed to establish the acceleration vector.

• Vectors are weighed in order of importance. A set of

weights defines a behavior.

• A species can have up to four behaviors that change

randomly based on pre-defined frequencies.
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Sampling methods and parameters
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Genetic algorithms for survey

optimization
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For questions, collaborations, or if you

want to use FishCensus, please contact

the corresponding author! * mppais@fc.ul.pt

www.miguelppais.com

Adjust sliders! Observe results!

code: 15c264a


