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Discussion

Abstract

Digitized Vegetation Change in 2005

Digitized Vegetation Change in 1965

The Lower Chippewa River is a dynamic and unique river system which supports a
high diversity of habitat types. Despite the ecological importance of this river system
and its surrounding habitat, relatively little is known about the dynamic nature of the
vegetation communities on its floodplain and low terraces. The objective of this project
is to contribute to a better understand of the Lower Chippewa River landscape by examining vegetation change. This research is part of a larger project investigating
changes in the Lower Chippewa River and its vegetation from the 1930’s to present.
Here, we examine 50 years of vegetation change along the Lower Chippewa River.
Vegetation maps of 1965 and 2005 were generated and compared. Aerial photographs were obtained and georeferenced (assigned earth coordinates). Then vegetation communities were interpreted from the aerial photographs and manually digitized
in Arc GIS 9.2 software for each photo set of 1965 and 2005. Basic comparisons
were made between the years. The results indicate significant vegetation change in
several classes and will be used to gain a better understanding of the temporal and
spatial dynamics of the Lower Chippewa River and its floodplain vegetation.
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The photographs on the left and right show the change in
vegetation over forty years depicted from aerial photographs scanned at 1500 dots per pixel (dpi).
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The Chippewa River, a direct tributary of the Mississippi River, drains
a watershed of 24,300 km2 and
flows for nearly 300 km from northern Wisconsin before it empties
into the Mississippi River on
Wisconsin’s west-central border.
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90-100% tree cover and mostly closed canopy

Woodland
Greater than 50% tree cover but with significant gaps
between amounting to at least 10% of the area
Savannah
Greater than 10% tree cover but less than 50% tree cover

Prairie
Less than 10% tree cover

Marsh
Relatively dark treeless areas adjacent to open water

The Chippewa River is a highly dynamic and
unique river. The character of the Lower Chippewa
River and floodplain is especially unique because
along its length from Eau Claire to the Mississippi
River its channel changes from a classic meandering one to one alternating between mutli-channel
(anabranching) and meandering, and then to a
straight and braided for its last 20 km (Faulkner and
Harnett 2007). Spatial variations in the channel
result in a complex network of riverine and floodplain vegetation. Interspersed within the river channels are islands of forest, woodland, floodplain savanna, prairie, and marsh.

The aerial photographs on the left and
right show the digitized vegetation in
five classes. In both years, forest is
the dominant vegetation class is forest
followed by woodland.
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In order to calculate change between 1965
and 2005 several geoprocessing tools were
used in ArcGISTM to determine the percentage of vegetation change. The flow chart to
the left depicts the series of tools that were
used. The vegetation change examined in
this study is based on a 2 km buffer of each
side of the 1965 river bank. The 1965 river
bank was digitized as part a related research project, also funded by the Office of
Research and Sponsored Programs at
UWEC, conducted by Doug Faulkner, Amy
Wichlacz, and Beth Ellison in the Department of Geography and Anthropology. The
flow chart to the right shows the steps taken
to map vegetation on the aerial photographs
and total the area of each class for the different photos sets in 1965 and 2005.

Area (km )
Percent of Area
Veg Type
Forest
9.51
5.41%
Woodland
1.72
0.98%
Savannah
1.08
0.61%
Prairie
1.37
0.78%
Marsh
0.01
0.01%
Other*
162.04
92.21%
Total
175
100%
*Other= farmland, river, city, etc.
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Vegetation in 2005
The tables to the left and right list the area covered by each vegetation class for
the years 1965 and 2005 in km2. The area of forest, woodland, savannah, prairie,
and marsh all vary between 1965 and 2005. In 1965, forest was 5.41% of the
study area while in 2005 it was 6.07% of the study area, an increase of 1.11 km2.
The second most dominant class, woodland, was 1.72 km2 in 1965 and .76 km2 in
2005, a loss of .96 km2. The other class, representing farmland, the river channel,
and all urban/rural land uses, was 162.04 km2 or just over 92% of the study area in
1965 and was 162.22 km2 in 2005 also just over 92% of the study area.

The table to the right lists the change in percent of each class between 1965
and 2005. Forest (0.65%), marsh (0.06%), and other (0.48%) increased over
the forty years while woodland (-0.55%), savannah (-0.20%), and prairie (0.44%) decreased. An expansion of the other cover type can be explained by
increased urban expansion and increased anthropogenic land uses such as
agriculture. This expansion may also contribute to the decrease in percent
cover of woodland (-0.55%), savannah (-0.20%), and prairie (-0.44% type).
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Data Flow Model of Geoprocessing Tools
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Next, a geodatabase for file storage, management, and associated topology was built in
ArcGISTM software. Vegetation communities were visually identified on each aerial photograph from the 1965 and 2005 photo sets, digitized according to the topological rules,
and stored in the geodatabase. Vegetation was digitized according to 5 different classifications: forest, woodland, savannah, prairie, and marsh. Parameters (see legend) distinguishing each of the five vegetation classes were set for each type according to percent of vegetation cover and were based on previous research conducted on a different
segment of the Lower Chippewa River (Faulkner and Weiher 2005). Vegetation was
also organized according to its position relative to the main channel, right bank, left
bank, and islands, in order to more effectively manage the topologic rules. These data
were then used to generate vegetation maps for each time period.

Data Flow Model of Vegetation Mapping
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The objective of this research is to study
vegetation change along the Lower Chippewa River from the 1930’s to the present.
Eight sets of aerial photographs (example
to the right) were obtained from 1938,
1951, 1958, 1965, 1972, 1986, 1992, and
1998. These aerial photographs were
digitally scanned in TIFF format and then
georeferenced (assigned spatial coordinates relative to the earth) in ENVITM software using the 2005 Digital Orthophoto
Quarter Quadrangles, acquired from the
Wisconsin Department of Natural Resources, as reference data. All georeferenced aerial photographs have a root
mean square error of less than 2.
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Methods
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Percent of Vegetation Change between 1965 & 2005
Veg Type
Percent of Area
Forest
0.65
Woodland
-0.55
Savannah
-0.20
Prairie
-0.44
Marsh
0.06
Other*
0.48
Total
0
*Other= farmland, river, city, etc.

Summary
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Area (km )
Percent of Area
Veg Type
Forest
10.62
6.07%
Woodland
0.76
0.43%
Savannah
0.73
0.42%
Prairie
0.59
0.34%
Marsh
0.11
0.06%
Other*
162.22
92.68%
Total
175
100%
*Other= farmland, river, city, etc.

The increases in forest of 0.65% may be explained by the transition of
woodland and savannah into forests during the 40 years, since both of
these classes decreased during this time period. Without significant disturbances, trees that were seedlings in 1965 would have grown significantly during the time span of the study and a new cohort of trees may
have also become established and matured, both filling in the canopy of
the woodland and savannah areas.
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•Aerial photograph sets from 1965 and 2005 were obtained, scanned, and georeferenced.
•Vegetation classes were digitized using these aerial photographs as a reference data set.
•Vegetation was classified in five categories: forest, woodland, savannah, prairie, and marsh.
•The total area, percent of landscape, and the change in both area and vegetation were calculated for
each year in 1965 and 2005.
•The largest increase was in the forest class which increased .65% or 1.11 km2 while the largest de
creases were in woodland (-0.55%) and prairie (-0.44%).
•The increase in forest is most likely due to the succession of woodland and savannah into forest
from a lack of disturbance during the last 40 years.
•Future research will yield more insight into these changes.
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