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Primary Goal: Assist with the evaluation and measuring of wetland hydroperiod at the Plum Brook Station using multi-source remote sensing data
(Landsat, radar data, aerial imagery, LiDAR) as part of a larger effort on projecting climate change related impacts on the station's wetland ecosystems.

Background:
With continuing changes in climate and available water resources, it
is necessary to track and understand the fluctuations in hydroperiod
in wetland areas. Using remote sensing data, recorded variation over
time, and connectivity between areas, the long-term change in
wetland boundaries can be determined. Synthetic Aperture Radar
(SAR) was utilized to understand the absorption and storage of water.
Date-Linked Table of Wetland
Extent:
• Wetland area extent was
analyzed for a set of wetlands
• Multiple dates (1995, 2004,
2005, 2006, 2009, 2010, and
2011) and several sources
(NAIP, OGRIP, USGS, and the
Great Lakes Border Flight) of
imagery were used
• Wet area extent can be
delineated and tracked over
time, providing a way to monitor
wetland trends

Isolated Wetlands:
• Wetlands that are hydrologically isolated may be
more severely impacted by climate change
• An isolated depression map was created by
‘filling’ areas in the DEM
• The depression-less DEM was then subtracted
from the raw DEM, with the resulting dataset
showing isolated depressions
• From the isolated depression map, we can
determine which wetlands are not connected
• Out of the 421 acres of wetlands delineated, 62
acres were found to be 100% isolated

Year 2:
The continuation of work with Plum Brook will utilize an improved PCA, more complete
coverage of polarimetric radar, and newer connectivity models, as well as the possibility
of field moisture collection in tandem with Spring 2015 radar data. This data can then be
used for:
• Mapping the relative hydroperiod of the entire station
• Creating date-linked tables of wetlands over time for all non-forested PBS wetlands
• Using LiDAR to gather information and specifications of all wetlands, including height
above sea level, area, and slope

SAR Change Detection:
• SAR sensors are able to penetrate a
vegetation canopy to detect the presence of
standing water
• Characteristic enhanced
(bright) radar signatures
are observed, with high
energy reflected from
the forests in the
flooded condition due
to a “double-bounce”
• The incoming
energy bounces from
the tree trunks to the
smooth, high dielectric water surface and
back to the sensor, with less energy absorbed
than from a non-flooded forest
• In the dry state, the reflected signatures are
typically moderate, with a gray appearance in
the image
• Areas of high return
(bright) are selected
for the wet date and
other areas are
masked
• The dry date is then
subtracted from the masked wet image
• The result highlights water and soil moisture
changes in forested areas

