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ABSTRACT

Monitoring flooding and vegetation on seasonally inundated floodplains
with multi-frequency polarimetric synthetic aperture radar

by

Laura L. Hess

The ability of synthetic aperture radar to detect flooding and vegetation structure
was evaluated for three seasonally inundated floodplain sites supporting a broad vari-
ety of wetland and upland vegetation types: two reaches of the Solimoes floodplain in
the central Amazon, and the Magela Creek floodplain in Northern Territory, Australia.
For each site, C- and L-band polarimetric Shuttle Imaging Radar-C (SIR-C) data was
obtained at both high- and low-water stages. Inundation status and vegetation structure
were documented simultaneous with the SIR-C acquisitions using low-altitude
videography and ground measurements. SIR-C images were classified into cover
states defined by vegetation physiognomy and presence of standing water, using a
decision-tree model with backscattering coefficients at HH, VV, and HV polarizations
as input variables. Classification accuracy was assessed using user’s accuracy, pro-
ducer’s accuracy, and kappa coefficient for a test population of pixels.

At all sites, both C- and L-band were necessary to accurately classify cover
types with two dates. HH polarization was most useful for distinguishing flooded
from non-flooded vegetation (C-HH for macrophyte versus pasture, L-HH for flooded
versus non-flooded forest), and cross-polarized L-band data provided the best separa-
tion between woody and non-woody vegetation. Increases in L-HH backscattering
due to flooding were on the order of 3-4 dB for closed-canopy varzea and igapo forest,
and 4-7 dB for open Melaleuca woodland.
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