Multiple methods, maps, and management applications:
purpose made maps in support of Ocean Management
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ARTICLE INFO ABSTRACT
f\fm‘k history: This review examines the various strategies and methods used to produce benthic habitat maps using
Received 17 November 2010 acoustic remote sensing techniques, coupled with insitu sampling. The applications of three acoustic survey

Accepted 14 February 2011

techniques are examined in detail: single-beam acoustic ground discrimination systems, sidescan sonar
Available online 23 February 201

systems, and multi-beam echo sounders, Over the past decade we have witnessed the nascence of the field

“The use of spatially continuous environmental data sets to represent and
predict biological patterns on the seafloor (in a continuous or discontinuous
manner)’.

Brown et al. (2011) Benthic Habitat Mapping: A review of progress towards improved understanding of the spatial ecology of the seafloor using acoustic
techniques. Estuarine Coastal and Shelf Science 92 (3): 502-520
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Introduction

Published Habitat Mapping Studies: Acoustic technique
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Technological developments:
Bathymetry and backscatter — the advantage of multibeam sonar

Multibeam Sonar Surveys
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Strategy 1: Abiotic surrogates only (unsupervised)
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Published Habitat Mapping Studies: Strategies
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The Benthoscape Approach
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ARTICLE INFO ABSTRACT

Article history

Received 12 September 2011

Received in revised form 10 Apnl 2012
Accepted 30 April 2012

Available online 9 May 2012

The establishment of multibeam echosounders (MBES} as a mainstream tool in ocean mapping bas lacilitated
integrative approaches toward nautical charting benthic habitat mapping, and seafloor geotechnical surveys
The inherent bathymetric and backscatter information gencrated by MBES enables marine scientists to
present highly accurate bathymetric data with a spatial resolution closely matching that of terrestrial
mapping. Furthermore, developments in data collection and processing of MBES backscatter, combined with

Working definition of the term “Benthoscape”: “The minimum mapping unit (grain) at which
distinctive bio-physical characteristics can be identified and objectively delineated based on
continuous, remotely sensed environmental data sets from a study area”.

Brown et al. (2012) Multiple methods, maps, and management applications: Purpose made seafloor maps
in support of ocean management. Journal of Sea Resaerch (72): 1-13. doi:10.1016/j.seares.2012.04.009
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Multibeam data
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Data collection:

» MBES data collected 1997-2003 over 5320 km? of German Bank

+ Simrad EM1000 and Simrad EM1002

» Bathymetry and backscatter processed

» Sub-bottom, sidescan, grab, core and seafloor video/stills (for geological interpretation)



E “Benthoscape” Map

Strategy 2: Application of multispectral (objective)
segmentation methods
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“Benthoscape” Map

Strategy 2: Application of multispectral (objective)
segmentation methods
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Brown et al. (2012) Multiple methods, maps, and management applications: Purpose made seafloor maps
in support of ocean management. Journal of Sea Resaerch (72): 1-13. doi:10.1016/j.seares.2012.04.009
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i “Benthoscape” Map
Strategy 2: Application of multispectral (objective)
segmentation methods
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Brown et al. (2012) Multiple methods, maps, and management applications: Purpose made seafloor maps
in support of ocean management. Journal of Sea Resaerch (72): 1-13. doi:10.1016/j.seares.2012.04.009
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“Benthoscape” Map

Strategy 2: Application of multispectral (objective)
segmentation methods

5) Sand with bed forms |
' (dense sand dollars)

Total of 3190 geo-referenced
seafloor photographs
classified into 5 “benthoscape’
classes:

H

 Reef

« Glacial Till

« Silt/Mud

* Silt with bed forms
« Sand with bed forms
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o “Benthoscape” Map

Strategy 2: Application of multispectral (objective)
segmentation methods
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Brown et al. (2012) Multiple methods, maps, and management applications: Purpose made seafloor maps
in support of ocean management. Journal of Sea Resaerch (72): 1-13. doi:10.1016/j.seares.2012.04.009
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Strategy 2: Application of multispectral (objective)
segmentation methods

Segmented class

546 | 1+43+9+13 2+441’E73+8+ 10+11+14 12

Reef 304 275 26 9 12

Glacial Till 196 980 268 7 13

Silt/Mud 13 84 726 18 0

Silt/bed 0 0 16 194 0
forms

Sand/bed 3 3 5 17 24
forms

Overall Accuracy = 70%
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Scallop Habitat Map

Strategy 3: Species-specific habitat maps.
Application of SDM methods
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Scallop Habitat Map
Strategy 3: Species-specific habitat maps.
Application of SDM methods
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Brown et al. (2012) Multiple methods, maps, and management applications: Purpose made seafloor maps
in support of ocean management. Journal of Sea Resaerch (72): 1-13. doi:10.1016/j.seares.2012.04.009
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Scallop Habitat Map

Strategy 3: Species-specific habitat maps.
Application of SDM methods
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Summary

* The same primary data set (MBES bathymetry and
backscatter) can form the building blocks for production of
a number of thematic maps to support a number of ocean
management objectives

» Multiple-maps approach as opposed to a “one-map-fits-all”
approach

» Objective segmentation methods are starting to show
tremendous promise for map production — use of methods
created for terrestrial applications

« SDM techniques appropriate for species-specific map
production (but success likely limited to the life-history
characteristics of the target species)

* Move toward incorporation of spatial information in ocean
management — Commercial application of the
“Benthoscape” approach...
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