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Automated Texture-based Segmentation of Multibeam Sonar Bathymetry Data

for Benthic Habitat Mapping in the Piscataqua River, New Hampshire

Randy Cutter, Yuri Rzhanov, and Larry Mayer
University of New Hampshire, Center for Coastal and Ocean Mapping (CCOM) / Joint Hydrographic Center (JHC)
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Topographic variability of the seafloor influences benthic community
structure and function at many spatial scales. Seafloor topography and
biogenic features can be remotely sensed by acoustic and optical
devices, and their expression in the data can be considered as textural
components. Texture analysis has been applied to acoustic backscatter
data to distinguish substrate regions, but the effects of acoustic
shadows and uncalibrated returns have caused problems. Recently a
technigue using local Fourier transforms has been used successfully to
classify standard textures in grayscale images and retrieve digital
images from archives according to texture content (Zhou, et al., 2001).
We implemented a modified form of that approach by varying the spatial
scales at which local Fourier transforms are calculated. We applied the
technique to multibeam echosounder (MBES) data for automatic
delineation of a seafloor elevation map into regions of distinct
geomorphology and apparent benthic habitats.
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The study area was located in the mouth of the
Piscataqua River, a well-mixed estuary (Swift, et
al., 1996) flowing between New Hampshire and
Maine, USA (Figure 1 a, b, ¢). The estuary
empties into and exchanges tidal water with the
Gulf of Maine. The mouth channel is oriented
north-south, then turns abruptly to near due west
at Fort Point, NH. Portsmouth Harbor has been a
major shipping port for over 200 years.
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RESULTS
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from 30 by 30 m blocks as the new cell value (Figure 5). These
regions are used as sampling strata.
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MAP COMPARISONS

DISCUSSION

Geomorphological regions wene discriminated with high efficiency using LFH analysis. Regions
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distinguished by LFH analysis were suggestive of substrate and sediment distributions. LFH regions
ware cormelated with relative backscatter intensity and with substrate regions delineated from point
samples by Ward (1995). Clearly, LFH reglons cormesponded o rock oulcrops, sand wave field, and
gravelly channel regions delinealed by Ward (1995) in addition to olher boliom texiures suggestive of
slightly different geomorphologies that were either lumped into broad substrate classes or unsampled,
Because of the resolution of the datase!, discrimination of region types by LFH was done to much finer
scakes. Such is thir strength of multibeam-derivied balhymatry data.
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The spatial scales of feature variation was imporiant and did cause some apparent misclassificalions,
the most apparent were the areas within the rock regions that were classified the same as the sand
wave fiald. The geometry of the rocks and sand waves was similar anough in those casas lo inhibit
distinction by LFH analysis, However, there may be a physical and biclegical basis for the apparent
misclassifications: sediments may be accumulating in the depressions among rocks, or soft-bodied
animals and plants may cover the rocks, thereby affecting the acoustic returns. Those areas must be
examined directly to determine their character. We sought an automaled, objective method for
delineating physical benthic habitats that can ba used to model biological habitats, without sampling the
biclogy, but depending upon organism-subsirate associations. LFH texture fealure classification served

that purpose, and was aulomaled, excapl for the choices of number of classes and texture spatial
— — scale. The appropriate scales of application of LFH should be determinable by optimization
N proceduras. In addition, alternative texture analyses and segmentation technigues are lo be compared.
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