A Geomorphological perspective: Linking structure to function in marine landscapes
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ABSTRACT: Landscapes are often viewed as shifting patch mosaics, structured by a range of biological and physical forces acting within stochastically bound limits. Shallow subtidal zones lend themselves well to such perspectives, as they exist as patches of distinctive biota, such as seagrass, within a matrix of either soft sediments or hard substratum. However, the broad scale of a landscape implies that internal processes can be observed across a spectrum of spatial scales. High frequency water movement, in the form of waves and tidal currents results in linear morphologies, such as well-developed spur and groove, striation of reef flat material and stripey zigzag patterns in shallow seagrass beds. Patch-level metrics can capture such phenomena in one variable, which can be evaluated over a gradient of predictable environmental change. Such a viewpoint argues for a shift in focus, from the properties of the individual patch to the statistical properties of ensembles. Yet studies of shallow benthic communities at this scale tend to be qualitative and do little to empirically link observed structures with the processes that govern them. 

Remote sensing technology provides the opportunity to investigate critical controls of landscape mosaics through the application of geostatistical techniques to patch assemblages. The Amirante islands have been mapped using a multispectral Compact Airborne Spectrographic Imager (CASI) mounted on an aircraft, at a spatial resolution of 1m2 across 17 spectral bands, yielding synoptic coverage of the area of interest. Subsequent image processing and classification procedures generated habitat maps composed of vector data structures that represent reef features as discrete units, analogous to the concept of patches conventionally adopted by landscape ecologists. This study demonstrates how remotely sensed habitat maps can be used to generate quantitative spatial variability models based primarily on the geography of the data, a key property of remotely sensed imagery.

