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Fig. 5 The criteria score of sub-criteria (importance of criteria in percent, degree of importance of the criteria)

1. existing community; 2. larval dispersal ;3. existing larvae; 4. benefit for managing; 5. easy for manager to access; 6. benefit for local economic; 7. cul-
tural benefit; 8. economic value; 9. education value; 10. tourism value; 11. residents supportive level; 12. entertainment value; 13. cost for constructing
and maintaining; 14. bottom slope; 15. substrate; 16. Chl.a; 17. light; 18 dissolved inorganic; 19. dissolved organic; 20. current; 21. dissolved oxygen; 22.
biochemical oxygen demand; 23. pH; 24. salinity; 25. tide; 26. turbidity; 27. depth; 28. temperature; 29. wave; 30. wind; 31. storm tide; 32. sedimentary
particle size; 33. distance to competitor; 34. distance to desalination facility; 35. distance to natural reef; 36. distance to oil and gas platform; 37. distance
to pollution source; 38. distance to power equipment; 39. distance to sensitive ecosystems; 40. distance to channel; 41. distance to degraded region; 42.

distance to the predator; 43. distance to coastline; 44. distance to trawl line; 45. distance to kelp forest; 46. distance to fish settlement; 47. distance to fish-

ing ground
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Fig. 8 Substrate type, depth, resources density and site selection suitability distribution

in the Ma’an Archipelago

The red rectangle area have been placed artificial reefs
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Site selection suitability assessment for protective
artificial reefs in island area

ZENG Xu, ZHANG Shouyu’, LINJun®, ZHONG Jiaming
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: There were more than thirty countries and regions which placed artificial reefs in coastal areas.
However, more than fifty percent of these Artificial Reefs failed due to improper site selection, lack of supervision
and planning. Placing the Artificial Reefs consumes large amount of time and finances which means that it’s im-
possible to change Artificial Reefs location. Therefore, the success of Artificial Reefs depends on the site selection.
Most studies of Artificial Reefs focused on their ecological effects, and these results could be used for evaluating
the effectiveness, but they did not provide necessary references for Artificial Reefs site selection. For assessing the
site selection suitability of Artificial Reefs, our study took island area protective Artificial Reefs site selection as
the theme and the Multi-Criteria Decision Method was used in this study. Expert system, Analytic Hierarchy Pro-
cess (AHP), GIS spatial analysis and raster calculation were also combined. The effective main criteria (physical,
biological and management) and sub-criteria (bottom slope, substrate, current, depth, catch, density, larval dispers-
al, existing larvae, distance to pollution source, distance to channel, distance to coastline) for protective Artificial
Reefs were identified by paper reviewing and expert knowledge. Using the pair-wise comparison and AHP, the
weight of main criteria and sub-criteria were ranked, and the results showed the weight of physical, biological and
management were 0.481, 0.405, 0.114 respectively. The weight of sub-criteria were corresponding 0.101, 0.186,
0.097, 0.098, 0.095, 0.184, 0.048, 0.079, 0.068, 0.030, 0.016. The site selection suitability in Ma’an Archipelago
showed spatial heterogeneity after calculating overlapped criteria map. The corresponding analysis of depth, sub-
strate type, resource density distribution and suitability distribution showed that the model results were consistent
with the suitability criteria. And the high suitability areas where Artificial Reefs have been placedalso showed ef-
fectiveness. Therefore, the assessment model of this study could be used for assessing the site selection suitability
of protective artificial reefs in similar island areas.

Key words: protective artificial reefs; site selection suitability; multi-criteria decision; analytic hierarchy

process(AHP); geographic information system(GIS); Ma’an Archipelago
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