
Methods
This project relied on obtaining accurate information about the river's path for four time 

periods: 1836-1859, 1906, 1930s, and present day (2004). These particular years were chosen based on 
the availability of data, and the fact that most major channelization projects were already concluded by 
the 1930s. This project covers only the North and South branches of the Skunk River, beginning from the 
source in Hamilton County for the South branch and Marshall County for the North branch to where they 
join in Keokuk County.

The general procedure for acquiring quantifiable data from these sources (old maps and aerial 
photos, see figure 8) was to manually trace the path the path of the river for each time period, storing the 
resulting polylines in new shapefiles. Having the information in this vector format allows the total length 
of each branch to be determined by summing all of its segments, and it allows the paths to be 
overlaid, presenting the difference between the branches visually. Each source was traced at a resolution 
of 1:24,000 so that there would be no differences in the amount of detail shown, except for the 1906 
map, which was traced at 1:100,000. This is because the 1906 map was much lower resolution than the 
rest of the data, however the lower resolution was still high enough to account for major oxbows and 
bends in the river. The reduced accuracy for this data source is addressed in the results.

The 1836-1859 data comes from the General Land Office Survey, and is available through the 
Iowa Geographic Map Server, provided as a georeferenced scan of the old maps. One issue with this data 
is that the river paths at the boundary of two survey tracts occasionally do not line up exactly because 
those tracts may have been surveyed at different time periods, allowing the river to naturally change its 
course in between. Such situations were addressed by using the midpoint of the offset to approximate 
where the river segments meet.

The 1906 data came from the Iowa Geological Survey. Options for data in this time period were 
limited. This source was ultimately chosen for two reasons. Firstly, even though it is much lower 
resolution than the rest of the data (1:500,000 compared to 1:24,000), it is among the highest available. 
Secondly, most maps from this time period focused on displaying roads and railroads, making the rivers 
obscured and difficult to discern, but this geologic map displays rivers prominently. Scans of this 1906 
map were available online through Alabama Maps Historical Index, but not in a format ready for 
download and use with ArcGIS. The Alabama Maps online viewer only shows discrete pieces of the map 
at its highest detail, so these pieces had to be individually downloaded and reassembled (using Adobe 
Photoshop) into a single image file. Then the image was imported into ArcGIS and georeferenced using 
the county boundary intersections as anchor points.

The 1930s data was from aerial photography, also available as a georeferenced raster from the 
Iowa Geographic Map Server. Because of the somewhat low quality of the photos, discerning the path of 
the river was often difficult, sometimes impossible, in which case a path was traced that approximated the 
more visible riparian zone. This source also had an issue where some of the images in Mahaska county 
were not aligned with their neighbors properly, because the photos were improperly stitched together. To 
address this, the path was traced for the offset photos then translated using ArcGIS's edit tool to the 
position where the photos should have been (the ends of the offset segment were translated until they 
aligned with the neighboring, properly stitched, images).

Current data (2004) was acquired from the Iowa Rivers Information System. The parts of the 
Skunk River in question were selected and moved into their own layers. This data was already in vector 
form, but it stored the paths of the river edges in addition to the general path of the channel, which would 
have resulted in an incorrect length calculation, so the lines indicating the river edges were removed.

Introduction
Free-flowing river channels can change substantially from year to year. Human channelization 

activities can interfere with these natural variations. Channelization is the process of altering the natural 
path of a river, usually by straightening it in order to increase flow rate and reduce flooding. Such 
activities are detrimental to the overall ecological health of the river, as they interfere with water quality 
and affect riparian habitat. (Poff 1997) The North and South branches of the Skunk River in Iowa have 
been subject to a high degree of channelization. This project uses GIS methods and historical data to 
show how both these channels have changed from the mid 1800s to present day. The total length of the 
branches was used as a means of indicating the extent of the changes; a channelized river will be shorter 
than a natural river because a straight path is shorter than the natural meandering path which curves back 
on itself forming oxbows. This project seeks to answer the question of how much channelization  has 
reduced the overall channel lengths, expecting that both Skunk River channels will become shorter over 
time. Additionally, this project will show how the natural variation in the channel paths has ceased for the 
channelized sections of the river. Implications of these changes are discussed in the conclusions section.
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Conclusions
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Abstract
River channels naturally vary over time in the meandering path they follow over land. On the 

Skunk River in central Iowa, human influence in the form of channelization has had a profound impact on 
this natural variation. This project characterizes the historical changes to the channels of the North and 
South branches of the Skunk River. GIS software was used to extract the river path from historical maps 
and aerial photos at four different time periods ranging from the mid 1800s to present day. This software 
was also used to present a visualization showing how channelization has stopped the natural variation in 
the river paths. The total length of the channels is used to indicate how much they have been straightened. 
Results show that the combined length of both branches is 42.6 miles shorter now than it was in the mid 
1800s.

The visual analysis of the data confirms for both branches that the path of the channel ceases to vary 
over time once the river has been channelized. The graph also indicates that channelization on the Skunk River 
has increased dramatically since the mid 1800s. Channelization is designed to stabilize the water supply and 
help with flood control and agriculture (Poff 1997). However, it has many adverse effects on the environment 
and can be very detrimental to river ecosystems as a whole.

Channelization interferes with the "flood-pulse" pattern of a river, whereby the periodic floods and 
dips in water level allow a flourishing flood plain to develop. Flood waters bring nutrients to soil on higher 
ground leaving an ideal habitat for new vegetation to take root when they recede. The high banks of an 
artificial river channel are designed to stop this natural pattern from happening, which causes a reduction in 
riparian habitat. (Bayley 1995)

Channelization also has a large effect on streamflow. Channelized rivers have higher flow 
rates, which affects the sediment load in the water and also the temperature of the water, both of which are 
important factors for instream habitat (Poff 1997).

This project did not address the extent to which riparian habitat surrounding the Skunk River has been 
affected, because sufficient landcover data was not available with the selected data sources. Future research 
could show the effect that the channelization of the Skunk River has had on habitat.

From the detailed view in figures 2, 3, and 6, we can see that the river channels have been  heavily 
altered in some places. Once altered, the river channels stop changing from year to year. Figure 4 shows this 
particularly clearly as the pink line representing the channel in the 1930s is completely obscured by the current 
blue line (the path has not changed). It should be noted in figure 3 where the channelized 1906 (green) river 
appears to subsequently change its path by the 1930s, this discrepancy is probably due to issues with 
georeferencing the 1906 data source rather than the straightened channel actually moving.

We can get a sense of the amount of natural variation from Figures 1, 4, and 5. However, these 
changes are not completely natural because channelization affects the flow in the entire river, not just the 
channelized segment. The two largest oxbows in figure 5 extend almost a fifth of a mile away from the cut off 
channel.

Using the length of the branches to quantify these results, we see that both forks have become 
shorter over time, as more channelization is carried out (figure 7). The North Fork dropped by 4 miles, and the 
South Fork dropped by about 39 miles. It should be noted in figure 7 that because the 1906 data is at a lower 
resolution, it does not include all the detailed bends and curves present in the other data sets, so its actual length 
is probably greater than measured.
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