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Habitat restoration is a relatively new field within the scientific community.
It uses a broad matrix of science and tools in order to accomplish an integrated
approach to ecosystem management. Restoration ecology is defined by the
Society for Ecological Restoration as “the process of repairing damage caused
by humans to the diversity and dynamics of indigenous ecosystems”. In practice,
this field can cover direct restoration, mitigation, or conservation. Because it is
such a new science, it can often appear that practitioners are flailing in the dark
or that each project seeks to reinvent the process. As such, there can be a lot of
negativity surrounding such an imperative field in a modern era where habitat of
all kinds is being destroyed in the name of progress (Hobbs et al., 2006). While
there are some who might argue that the availability of restoration gets in the way
of protection by demonstrating that degraded areas can be fixed, it is my belief
that this field offers hope for those areas that have already been sacrificed to
development and growth.
One of the most important tools for restoration is geospatial information
systems (GIS). The first step of a restoration project involves categorizing key
sites. Often, site suitability maps are created to either prioritize or identify
restoration sites (Gkareveli et al., 2004; Tash and Litvaitis, 2007; White and
Fennessy, 2005; Ximenes and Scott, 2007). These maps can be created through
the use of GIS layers which contain the attributes necessary to sustain the
desired habitat. Each layer contributes a value towards the suitability index and
together, these layers categorize sites on a sliding scale of suitability. The
information that these layers contain varies with the restoration project at hand.
The data can vary greatly from digital elevation models (DEMs) to land use land
cover data to soil properties to historical locations of habitat. Environmental
factors can be as important as topology within these analyses. However, these
models are only as good as the data that is put into them. Error can be found in a
number of sources including data limits, data inaccuracies, a lack of detailed field
data, and a lack of necessary habitat parameters knowledge (Holl et al., 2003).
Another weakness in these models is that they are rarely updated with the
successes or failures of actual restoration projects, so it can be difficult to adjust
the models to become more accurate in the long term. However, despite these
weaknesses, they are the best tool available for site identification and they can
be very useful when the data used to create them is strong.
Another application of GIS involves the mapping of injured habitat. Once
the sites are identified, they can be precisely located, measured, and mapped
using a field gps. The data from the gps is easily transferred to a GIS and then
analyzed to determine the degree of damage and the cost/time that will be
required to restore the habitat. Not only can the habitat be viewed on a site by
site index but the GIS also allows for landscape analysis. In addition, restoration
can occur on a variety of scales as each site is recognized. Specifically, this kind

of identification is currently being used for litigation on boat groundings in the
Florida Keys. The legal action provides much needed funding to reverse the
impacts that boats have on seagrass beds in these shallow waters (Kirsch et al.,
2005). Although this is only one example, it shows how GIS can work with policy
to facilitate restoration by identifying habitat problems and needs.
It seems that while site suitability modeling is the most commonly used
GIS application in restoration ecology, it still has a long way to go. As habitat
restoration becomes more common, it is my hope that both successes and
failures will be regularly reported. This information can be used to make more
accurate site suitability maps for all kinds of restoration projects. There can be a
certain frustration when a restoration is unsuccessful, but we can learn as much
from failure as we can from success. With such information, these models can
become more precise and more able to predict outcomes. Unfortunately, they will
never be completely accurate as environmental conditions can vary from year to
year. In addition, such global factors such as climate change can add parameters
that will change restoration outcomes in ways we can only guess. The best thing
we can do is to learn from our mistakes and keep moving forward.
That being said, it is very exciting to see more watershed and larger site
priority mapping. For too long, restoration has focused on case by case projects
without regard to where the most good can be accomplished (Holl et al., 2003).
By looking at the greater landscape, we can make the most out of the available
resources. My hope is that future restoration will begin to look at more than just a
single habitat or species. With more complex analysis, it will become possible to
determine a myriad of different restoration projects that can work hand-in-hand in
order to best complete a complex habitat matrix whose diversity can support
itself under potential stresses. Of course, for this to be possible, it is not only
necessary to better use the technology available, but to increase the multidisciplinary nature of habitat restoration. Although this may be possible, it is
unlikely to occur swiftly.
I am most excited by those technologies which make field mapping more
possible and applicable to habitat restoration. I hope to see more gps receivers in
the hands of ecosystem managers as gps becomes more accurate and
affordable, giving them the ability to recognize and map the beginnings of habitat
degradation. If such sites are documented early enough, then it may be possible
to implement small restoration projects to deal with the problem when it is more
manageable; stemming degradation and rehabilitating habitat before it is a large
problem and thus costly. Many necessary projects are unable to proceed due to
lack of funding, so it is important to optimize funds and resources as much as
possible. Using GIS for early degradation detection may be an important step to
decreasing response time to needed action. As the technology becomes more
accessible and affordable, we can only find more new and exciting applications in
the field. This will only do great things for our environment as we recognize the
possibilities inherent in GIS applications for habitat restoration.
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