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Abstract

This paper applies the perspective on landscape ecology to propose a spatially explicit
model, called DARCs (Deployment of Artificial Reef Communities) model, dealing with the
artificial reefs' configuration problem. In most deploying artificial reefs (ARs) program, the
configuration always depends upon engineers’ judgments, though such skillful intuition could
help them find a quick, intermediary decision, but it might be merely a plausible one. Thus, the
DARCs model tries to integrate the ecologists' aspects into engineering to replace subjective
deployment. The core of this model is based on biologists’ observation that “the species diversity
and biomass will increase if higher habitat system complexity achieves”. The fractal dimension is
applied to assess the habitat system complexity in this study. Besides, a solving algorithm for
achieving the maximal fractal dimension under the fixed budget is presented. Moreover, this
paper applies the proposed model to a case by considering the dispersal dynamics
(Buechner,1987; Stamps et al., 1987) for a specific conservation policy. The results not only
provide the referenced guideline for ecological engineers in deploying ARs program, but also
allow ecologists to explore some of the consequences of the geometrical configuration of
environmental variability for species richness in further studies.

Keywords: artificial reef communities; fractal dimension; complexity; deployment.
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Decision maker: Ecological engineers

Input the parameters of deploying project
. B: the budget of the project
. Dy & D, the length (and width) of the project area

Decision maker: Government administration
Input parameter: D

‘ Select conservative species | #———| (Species-specific

1

"

2

3. ¢r: the transportation cost
diffusion rates) 4. ¢z the throwing cost for each ARC

5

6

7

5. cg : the purchasing cost for each ARC

v Input parameters: 7 the radius of an ARC

Political and A (Refuge area size) . tin (OF dygy): the minimum (or maximum) allowable
economical concerned A (Lossing rate of species deploying distance of adjacent ARCs

l across absorbing 8. \d-teration distance between two adjacent ARCs
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1. N: the number of deployed ARCs

2. d: the deploying distance of adjacent ARCs
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