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Abstract

Space-based Synthetic Aperture Radar (SAR) is a very reliable technique for monitoring
changes of both the solid and aquatic surfaces of the Earth. SAR measures two
independent observables, backscatter amplitude and phase, over a wide swath (50-400
km) with pixel resolution of 10-100 m depending on the satellite acquisition parameters.
Here we use interferometric calculations (INSAR) of the phase data for detecting cm-
level displacements of the surface. The method compares pixel-by-pixel SAR phase
observations of the same area acquired at different times from roughly the same
location in space to produce high spatial-resolution displacement maps. Such maps,
termed interferograms, are widely used in studies of earthquake induced crustal
deformation, magmatic activity, water-table fluctuations, and glacier movements.

Wetland INSAR is a relatively new application of the INSAR technique that detects water
level changes in aquatic environments with emergent vegetation. It provides the needed
high spatial resolution hydrological observations, complementing the high temporal
resolution terrestrial observations. In this study we explore the usage of INSAR for
detecting water level changes in various wetland environments. Our main study area is
the Everglades wetland (south Florida), but we also expand our study to other areas
including the Louisiana Coast (southern US), Okavango Delta (Botswana) and other
wetlands. High resolution wetland interferograms provide direct observations of flow
patterns and flow discontinuities and serve as excellent constraints for high resolution
flow models.
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