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ABSTRACT

An evaluation of bankfull geometry measurements (width and depth) of a small stream iIn
Vermont was made. These measurements were compared to the Vermont Regional
Hydraulic Geometry Curve. The relationship between width and the presence or absence of
riparian vegetation in the channel was also evaluated. To achieve that, aerial photographs of
the streams were used to measure historical changes in the channel. Differences in width
were found in the stream sites where the most riparian vegetation changes were present. No
significant difference was found between the field data and the Vermont Regional Curve.
Therefore this curve can be useful to estimate bankfull geometry in this stream.

INTRODUCTION

The study of the processes that influence and shape river systems is important for different
purposes such as river engineering, river restoration, water resources planning and river
ecosystem studies (Cassie, 2006). This study focused on some geomorphic characteristics of
various sites in a Vermont stream called Thatcher Brook. Bankfull dimensions of the stream
channel (width and depth) are the geomorphic features that were evaluated In terms of
drainage area, land use and riparian vegetation.

Bankfull hydraulic geometry relationships or regional curves have been developed for
various states, including Vermont, to predict bankfull characteristics in different drainage areas
(River Management Program Vermont Department of Environmental Conservation, 2006).
Nevertheless, these curves seem to be Iinaccurate when applied to highly disturbed
watersheds (Ellison, 2010). In addition, Anderson and others (2004), draws attention to the
Importance of bank vegetation characteristics and land use as controlling factors of channel
width, which are not normally considered in these regional curves.

Planting riparian buffers iIs a common river restoration practice, also known as a Best
Management Practice (BMP), for improving water quality. However, some references indicate
that reforesting riparian zones is related to channel widening, at least in smaller streams
(Davies-Colley, 1997; McBride et.al, 2008; Hession, 2003). This effect seems to be related to
stream banks erosion product of changes from grass vegetation (that generally hold deposited
sediments) to forestry type vegetation until the channel adjusts to a more stable condition
(Davies-Colley, 1997). The stabilization of natural river width after replanting is a long-term
process and some models predict that it should take from 35 to 40 years (Parkyn et.al, 2005).
However McBride (2008) shows that reforested reaches are still widening after 40 years.

OBJECTIVES

Comparing bankfull dimensions between Thatcher Brook and the Vermont Regional Curve.
Evaluating long term riparian vegetation and width changes in Thatcher Brook.
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Figure 1. Thatcher Brook Study Sites (red points) and drainage area.

METHODS
Field Methods:

At each site, widths and depths were measured within a representative reach at bankfull
elevation by hand with a measuring tape and a meter stick.

Five widths and depths were measured in each stream reach.
For depth, the Streams Project protocol was used.
Analytical Methods:

Simple linear regressions were made for the comparison of the Vermont Regional Curve data
and the Thatcher Brook data.

Two additional datasets of previous studies were included in the regression.
At test was done to compare the two simple linear regression equations.
GIS Analysis:

Vermont aerial photographs from 1962 were examined for changes in width and riparian
vegetation along the channel.

National Agriculture Imagery Program (NAIP) 2009 images were used to compare it with 1962
state of Vermont’ aerial photographs.

RESULTS AND DISCUSION
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Figure 2. Relationship between channel width and drainage area*
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Figure 3. Relationship between channel depth and drainage area*

* Comparison between the field data in Thatcher Brook, the Vermont Regional Curve and two previous studies’ datasets
from Pennsylvania (Hession, et al., 2003) and New Zeland (Davies-Colley, 1997).
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Figure 4. Width measurements from field and GIS images*

* In some sites’ images, the presence of riparian vegetation covering the
channel inhibited width measurements from aerial photographs.
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Figure 5. Example of changes in the channel’s riparian vegetation. In the left is 1962 aerial
photograph and in the right is 2009 NAIP image of the site.

CONCLUSION

The bankfull geometry of Thatcher Brook can be estimated from drainage area following
the Vermont Regional Curve. Outliers reveal the importance of land use and riparian
vegetation.

Thatcher Brook 398 is the most urban of all the stream sites in this study, and Thatcher
Brook 1251 is the most forested. The widths and depths of the study site seem to
correspond with the expected relationship between land use and channel geometry. In
urban areas there is often an increase of width and depth of the stream because of
erosion caused by increased and more frequent flow events (Booth, 1991).

Widening of the channel has occurred in most of the stream sites since 1962.

If the iIncrement of the channel width when riparian zones have more trees is happening
because of erosion, the water quality of the site could be impacted by excess of
nutrients or soiled adhered pollutants.
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