The benthic habitat layers of slope, rugosity, and bathymetric position index (BPI) produced at the Pacific Islands Benthic Habitat Mapping Center (PIBHMC) are derived from multibeam bathymetry to support NOAA Coral Reef Conservation Program goals.  Goal 1 is to map all U.S. Coral Reef Ecosystems. These data sets specifically address Objective 1 and 4: to develop high-resolution benthic maps and to characterize priority deep water reefs and associated habitats. The derivatives provide Geographic Information Science (GIS) layers that may be used for benthic and essential fish habitat characterization, and for the study of geologic features.  By combining these benthic habitat layers with bathymetry, backscatter, other derivatives and in situ data, they collectively compose benthic habitat maps which are designed to be used to understand and predict moderate depth (~20m – 150m) benthic habitats for different organisms that inhabit coral reef ecosystems.
These layers are experimental layers that are under consideration as part of a standard set of benthic habitat products. PIBHMC has developed these data layers for two pilot study sites: Tutuila, American Samoa and French Frigate Shoals (FFS), Hawaii.  Managers can use these base layers for species specific research.  The approach is based on GIS. By stacking the layers of information in a Geographic Information System, they can be queried together to determine which values of each data layer may be an indicator of a particular habitat or benthic structure. 

A case study comparing the bank tops around Tutuila and FFS will soon follow the release of these benthic habitat layers.  Optical validation data have been collected on both bank tops using three separate methods: Towed Optical Assessment Device (TOAD) underwater video and photo surveys, Towed diver optical surveys, and Rapid Ecological Assessments (REA). Each method is designed for a certain depth range and spatial scale, and some of the optical surveys overlap the multibeam bathymetry while others do not.  Only areas covered by both optical and multibeam surveys will be utilized in the case study.
Benthic Habitat layer descriptions:

· Slope: Cell values reflect the maximum rate of change (in degrees) in elevation between neighboring cells. Slope was derived with the ArcGIS Saptial analyst extension.

· Rugosity: Cell values reflect the surface area and (surface area) / (planimetric area) ratio for the area contained within that cell’s boundaries. They provide indices of topographic roughness and convolutedness. (Jenness 2003) http://www.jennessent.com/arcview/arcview_extensions.htm
· Bathymetric Position Index (BPI): BPI is a second order derivative of bathymetry. The derivation evaluates elevation differences between a focal point and the mean elevation of the surrounding cells within a user defined annulus or circle.  A negative value represents a cell that is lower than its neighboring cells (depressions) and a positive value represents a cell that is higher than its neighboring cells (crests). Larger numbers represent more prominent features on the seafloor, which differ greatly from surrounding areas. Flat areas or areas with a constant slope produce near-zero values. (Lundblad et al. 2006) http://www.csc.noaa.gov/products/btm/
· Variables of BPI used in the pilot study: 
· Scalefactor = input (bathymetry) grid resolution * the outer radius (orad) of the annulus (or the radius of the circle). 

· For example: 5m grid * orad of 50 results in a scalefactor of 250; 5m grid * orad of 4 results in a scalefactor of 20. 

· Optical 

· After testing 5 experimental broad scalefactors and 10 experimental combinations, the two scales of BPI (20 & 250) were chosen based on the diameter of reef structures seen in the bathymetry (also after Lundblad et al. 2006).

· BPI Zones:  Derived from a broad scale (250) BPI grid and slope.  Two ranges of slope defined flats and slopes: x < 5 and 5 < x < 70.
· BPI Structures: Derived from two scales (20 & 250) of BPI; slope; and depth. Three ranges of slope defined flats, slopes and near vertical: x < 5; 5 < x < 70. Depth alone, in this case, is added only to separate flat structures into shelf (<30 m) and broad flat (>30 m) environments (depths based on SCUBA limits).
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