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Introduction

Abstract

Throughout recent history wetlands have been vastly undervalued. To expand
agricultural, industrial and commercial development, humans drained these
natural systems and diverted water without understanding the services that
functioning wetlands provide. Along with serving as areas for recreation,
wildlife habitat, and buffers for storm events, wetlands function as water
purification systems. Hydrologic control structures disconnect coastal wetlands
from interacting with other water bodies, such as Lake Erie. These structures,
in the form of dikes and culverts, limit the flow of water and nutrients between
wetland systems and the lake. As water quality in western Lake Erie continues
to diminish, and eutrophication becomes more prevalent, the need to assess the
restoration potential of coastal wetlands becomes more important. The
following study examines the wetlands and hydrologic control features of these
wetlands along the western Lake Erie coast.

Coastal wetlands along western Lake Erie provide essential services to the lake including water purification and wildlife habitat. Anthropogenic development has,
among other things, led to the placement of hydrologic control structures that disconnect coastal wetlands from the lake and restrict the natural services that
wetlands provide. In this study we assessed the restorability of these wetlands in western Lake Erie with the use of remote sensing and GIS techniques. We created a
geodatabase of disconnected wetlands and corresponding hydrologic control features which will become the basis for targeting wetland areas to be hydrologically
restored. By reconnecting wetlands to the natural hydrologic system it will restore many of the essential ecosystem services that wetlands provide for the people of
the Great Lakes basin.

Study Area

Results
We updated the geodatabase with 1997 coastal wetlands and 1283 hydrologic
control features along the western Lake Erie coast. These points will become
the basis for targeting wetland areas to be hydrologically restored in the
future.

Methods
Our study area covers 303 miles of the Lake Erie coastline. The challenge of collecting data in a study area of this magnitude was addressed by using remote
sensing and geographic information systems (GIS) techniques. In situ, or in place, data collection would require a much greater time and financial investment.
With the use of remote sensing and GIS techniques, assessing disconnected wetlands and corresponding hydrologic control features on the landscape in western
Lake Erie was possible in a computer lab setting. We developed applications of GIS to create a geodatabase and applied remote sensing techniques to locate these
important features. Data used includes high-resolution LiDAR-derived bare-earth digital elevation models (DEM), multiband aerial imagery, and updated wetland
inventories. Coastal wetlands were characterized as connected, control-connected, diked, and drained former wetlands. Hydrologic control features were
characterized as culverts, dikes, and unknowns. These points will become the basis for targeting wetland areas to be hydrologically restored in the future. Below is
a sample focus area in northeastern Ottawa County that displays the steps that we followed to interpret aerial photography and other remotely sensed data to
collect these important points throughout the entire study area.

Step #1: Interpret aerial photograph and digital elevation model (DEM).
Restorable wetland types by county.

The study area follows the western Lake Erie coastline from the Detroit River of Wayne County to
the Black River of Lorain County shown above as the blue line. The image shown is from MODIS
Aqua taken on April 5, 2013. Notice the nutrients, algae, and turbid sediments, shown by the green
and brown wisps, in the water of western Lake Erie.
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Aerial photograph of northeastern Ottawa County from OGRIP.
Lake Erie can be found in the upper right corner of the image.
Notice the wetlands that are on the coast.
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Overview of the study area. Area of
northeastern Ottawa County shown in yellow
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Histogram of complete Ottawa County DEM. DEM
is displayed with a “percent clip” with a minimum
value 571ft and the maximum value 585ft.

LiDAR-derived bare-earth digital elevation model (DEM) of
northeastern Ottawa County from OGRIP. Red and white
display high elevation, while light green and yellow display low
values. Lake Erie can be found in the upper right corner of the
image.

Hydrologic control structure types by county.

Product Development Snapshot
To aid the interpretation of aerial photographs, Digital Elevation Models
(DEMs), and oblique aerial photographs, ESRI’s ModelBuilder will be
used to develop tools to mechanize GIS analysis throughout the entire
study area. Below is a tool that is being developed which will be used to
locate, refine, and attribute dike features throughout western Lake Erie
significantly diminishing the time required to create these features. With
the input of a DEM and the thresholds that are listed in the tool’s
interface below, polygon features of these dikes will be created and later
attributed. The basis of this analysis utilizes a slope function calculating
the gradient between each raster cell in the DEM. Later, areas with an
unnaturally high gradient, will be selected, as they are primarily manmade features. Other tools found within, calculate statistics on these
areas and attribute them with the corresponding information. The
accuracy of the outputs will be tested against the dike control feature
reconnaissance points and known dike locations and extents.

Step #2: Aid interpretation with oblique aerial photographs and WLE National Wetlands Inventory.

Conclusions

Step #1: Interpret aerial photograph and digital elevation model (DEM).

ACOE oblique aerial photograph.

ACOE oblique aerial photograph.

ACOE oblique aerial photograph.

Aerial photograph of northeastern Ottawa County from
OGRIP with ACOE oblique aerial photograph sites and the
WLE National Wetlands Inventory. ACOE oblique aerial
photographs show wetlands with extensive hydrologic controls.

ACOE oblique aerial photograph.

Step #3: Locate wetland patches and hydrological control features by interpreting aerial photograph and digital elevation model
(DEM).

Anthropogenic development has modified and disconnected coastal
wetlands in the western Lake Erie region. This disconnect has severely
impacted the hydrologic function of the wetlands in this region and
impacts can be felt throughout the entire lower Great Lakes watershed.
When wetlands are disconnected from the natural hydrologic system by
hydrologic control features put in place by man, the ecosystem services
that wetlands are still able to provide are limited immensely. The
geodatabase we have developed in this study will primarily be used to
inform restoration planning in the Great Lakes about the importance of
reconnecting coastal wetlands to Lake Erie. By completing this restoration
assessment, teams of restoration experts can easily locate areas of greatest
restoration potential. The problem is more than just restoring habitats and
protecting biodiversity, but by reconnecting wetlands one of the most
important hydrologic systems in the world can be protected.
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