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Importance of Vernal Pools:
Vernal pools are seasonally inundated and generally quite small. They are important breeding grounds
for amphibians and other species. Defined as fishless, wet in spring and dry in late summer.
RIGHT: Example of a vernal pool’s
wet-dry cycle. Typically wet in the
spring and dry in late summer.
Located in Maine, U.S.A.
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Overview:
•
•
•
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Detection and mapping of vernal pools is hindered by forest
canopy cover.
Vernal pools are only present for a short time period and may
vary year to year.
SAR (Synthetic Aperture Radar) are able to penetrate the
canopy cover to detect the presence of standing water.
Using the definition criteria of a vernal pool (flooded in spring
and dry in late summer) two seasons of SAR data were ordered.
Other data sources (LiDAR and Digital Elevation Model (DEM)) were used in combination
with SAR to improve mapping capability).

Random Forests:
Machine learning algorithm that takes advantage of ensemble of
classifiers that are built using training data from field data and air
photo interpretation.
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SAR and DEM Alone (total accuracy= 93%)

LiDAR and DEM Alone (total accuracy = 67%)

LiDAR:
LiDAR intensity is useful for finding wet areas due to the tendency
of the sensor signal to be absorbed by water. Because of this, wet
areas in an intensity image will usually appear darker than the
surrounding image. Intensity data is particularly useful for locating
wet areas beneath vegetation canopies that cannot be seen with
traditional optical imagery.

Isolated Depressions (DEM Product):
A map of isolated depressions was developed by “filling” areas
in the DEM with no flow outlet. The depression-less DEM was
then subtracted from the raw DEM, with the result showing
isolated depressions. These depressions are, in theory,
independent of local surface-water hydrology.

SAR Change Detection:
• A spring and summer SAR scene were processed so each pixel represents the intensity of the
beam returning to the radar sensor.
• Areas of high seasonal change were isolated and the resulting change products highlight areas of
change (wet to dry).

Left: Spring 2006

Right: Summer 2006

PALSAR Probability Map

Summary:
• Although LiDAR intensity imagery alone appears to have a high
accuracy, it produces many false alarms. It is also not readily
available on a state wide level.
• SAR alone provided a tool to narrow down the regions field visited or
interpreted with aerial imagery or other data sources. It did not
provide delineation of vernal pool boundaries.
• Combining SAR with DEM datasets complemented each other to
produce an improved mapping capability.

