
METHODS

LULC 38 TOTAL ACRES AVG PATCH SIZE % STUDY AREA
Crop/Pasture 22,294                 318                   49.84%
Forest 8,725                   57                     19.50%
Streams 3,463                   3,463               7.74%
Woodland 3,238                   46                     7.24%
Prairie 3,202                   27                     7.16%
Savannah 2,205                   23                     4.93%
Beaches/Sand bar 570                      6                       1.28%
Mixed Barren 483                      18                     1.08%
Residential 210                      70                     0.47%
Lakes 156                      8                       0.35%
Open Mine 77                         77                     0.17%
Orchards/Groves 43                         11                     0.10%
Other Urban 41                         41                     0.09%
Marsh 20                         20                     0.04%
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LULC 05 TOTAL ACRES AVG PATCH SIZE % STUDY AREA
Forest 17,487                 250 39.09%
Crop/Pasture 15,568                 156 34.80%
Streams 2,622                   2622 5.86%
Savannah 1,642                   41 3.67%
Woodland 1,455                   69 3.25%
Prairie 1,273                   28 2.85%
Orchards/Groves 1,054                   42 2.36%
Residential 771                      51 1.72%
Industrial/Commercial 594                      119 1.33%
Beaches/Sand bar 588                      5 1.31%
Mixed Barren 537                      60 1.20%
Lakes 442                      25 0.99%
Transitional Area 212                      42 0.47%
Marsh 170                      13 0.38%
Mixed Urban 117                      58 0.26%
Transportation 84                         28 0.19%
Open Mine 60                         30 0.14%
Other Agriculture 55                         28 0.12%

The Chippewa River, part of a 24,300 km2 watershed, con-
tributes to Wisconsin’s active agricultural community. 
Ownership of land varies throughout the study area and 
has changed over time between private land (including 
farms) county lands, Department of Natural Resources 

protected areas 
and state land, re-
sulting in a mix of 
changing land use 
and land cover .   

Mapping Land Use Land Cover Change in the Lower Chippewa River 
Valley of Wisconsin between 1938 and 2005  
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 The Lower Chippewa River Valley in West Central Wisconsin provides a wealth of habitat for a va-
riety of �ish and wildlife species and supports a signi�icant amount of agricultural land and recre-
ational activities. Despite the importance of the Lower Chippewa River and its surrounding habitat, 
relatively little is known about the landscape dynamics of this system. The objective of this project 
is to contribute to a better understanding of the dynamics of the Lower Chippewa River and its im-
mediate watershed by mapping changes in land use land cover with emphasis on vegetation cover. 
Aerial photographs from 1938 to 2005 were obtained and georeferenced. Land use land cover 
classes were interpreted and digitized in ArcGISTM 9.2 based on the aerial photos within an ap-
proximately 1.5 kilometer buffer of the Lower Chippewa River. Standard Anderson level II classes 
were used for the majority of the study area; whereas vegetation was broken down into prairie, sa-
vanna, woodland, forest, and marsh. The percentage of each class was compared across the years 
including change in acreage of lowland forest and farmland, and overall change of each land use 
class. The results indicate signi�icant land use land cover change in several classes. Change analysis 
was performed resulting in a matrix for each possible combination. The results will be used to gain 
a better understanding of the temporal and spatial dynamics of the Lower Chippewa River.

The Chippewa River begins in northern Wisconsin and �lows over 300 kilometers before emptying into the Missis-
sippi River. The Study Area covers approximately 180 square kilometers  of the Lower Chippewa River Valley located 
between the cities of Eau Claire and Durand, WI. It includes all land adjacent to the river within an approximately 1.5 
kilometer buffer zone. The river in this stretch, which alternates between multi-channel and meandering channel, re-
sults in a mosaic of small and large islands (the largest being 1,057 acres), which contribute to the uniqueness of the 
river. The Red Cedar River empties into the Chippewa about 15 kilometers north of Durand.

The results indicate signi�icant change in several cat-
egories. In 1938, nearly half of the study area was 
classi�ied as crop/pasture land, 20% consisted of 
forest, while other important categories were 
streams, woodland, prairie and savannah. By 2005, 
crop/pasture land had dropped to 34.8% and forest 
doubled to nearly 40%. Streams, savannah, woodland 
and prairie remained the next most dominant catego-
ries, although all decreased from 1938. The table to 
the right shows the changes for each land use land 
cover class present in the study area.

Mapping land use land cover revealed a 
change in  nearly 45% of the study area 
between 1938 and 2005. The most preva-
lent classes of land use land cover in each 
year were crop/pasture land, four veg-
etation classes (forest, woodland, savan-
nah, and prairie) and streams. An analy-
sis of changes between the years reveals 
an increase in forested land and a de-
crease in cropland as well as minor tran-
sitions within other vegetation classes. 
Mapping the results provides a visual 
representation of where these changes 
take place.   
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ABSTRACT
• Aerial photographs from each year were obtained, scanned into TIFF format and  
 georeferenced (assigned spatial coordinates relative to the earth).
• A geodatabase was then created for data storage and management, including a to- 
 pology with rules designed to eliminate gaps and overlap in the data.
• All land within the study area was interpreted and digitized.
  o Classes were based on level II of the Anderson Classi�ication System. 
  o Vegetation classes were broken into �ive categories: forest (90-100% tree   
   cover, mostly closed canopy), woodland (more than 50% but with signi�icant  
   gaps amounting to at least 10% of the area), savannah (10-50% tree cover),  
   prairie (less than 10% tree cover), and marsh (relatively dark treeless area  
   adjacent to open water).
• A summary of each year was produced to provide a count, total and average size of  
 each land use land cover category.
• The feature classes from each year were overlayed with the union tool. The result- 
 ing feature class contained new polygons with attributes describing the land use  
 land cover in 1938 and 2005.
• Major changes were mapped with special emphasis on the categories showing the  
 most change.

STUDY AREA

RESULTS

LULC TOTAL CHANGE CHANGE (AVG SIZE) CHANGE (%)
Forest 8762.01 192.41 19.59%
Orchards/Groves 1010.84 31.38 2.26%
Industrial/Commercial 587.39 112.36 1.31%
Residential 561.10 -18.54 1.25%
Lakes 286.44 16.78 0.64%
Transitional Area 212.25 42.45 0.47%
Marsh 150.51 -6.80 0.34%
Mixed Urban 116.85 58.42 0.26%
Transportation 83.83 27.94 0.19%
Other Agriculture 55.14 27.57 0.12%
Mixed Barren 54.18 41.79 0.12%
Beaches/Sand bar 17.31 -1.13 0.04%
Open Mine -16.24 -46.44 -0.04%
Other Urban -41.10 -41.10 -0.09%
Savannah -563.15 18.32 -1.26%
Streams -840.72 -840.72 -1.88%
Woodland -1782.26 23.05 -3.98%
Prairie -1928.63 1.16 -4.31%
Crop/Pasture -6725.76 -162.80 -15.04%

Most Signi�icant Changes (Acres)

 Land Use Land Cover Changes between 1938 and 2005 
Below, the most signi�icant 
changes between 1938 and 
2005 are mapped.  
This map illustrates the 
heterogeneity of landscape 
change in the study area.

Close-up views of a series of islands where areas classi�ied as 
cropland in 1938 change to forest by 2005.
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Between 1938 and 2005, cropland lost over 6,500 acres. This map shows the loca-
tions of all areas classi�ied as crop/pasture land in 1938
 and the class it became by 2005. 

Forest areas nearly doubled between the two years 
(from 8,725 acres in 1938 to 17,487 acres in 2005). 

This map shows all areas classi�ied as forest in 2005 and 
the land use land cover class it had been in 1938. The 

most signi�icant change is from cropland, followed by 
woodland, prairie and savannah. These explain the increase 
of forest over the years, since all of these classes decreased. Due to natural in-
crease in tree cover and lack of disturbance (i.e. ecological succession), woodland 
and savannah areas matured into forests.  Due to changes in land ownership and 
management, cropland transitioned into forest. 
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ACKNOWLEDGEMENTS

5,000 

10,000 

15,000 

20,000 

25,000 

1938 2005

Crop/
Pasture

Forest


