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PROJECT SUMMARY

REU Supplement for EAR- 0122005, Landscape Change Project

We seek NSF salary support for three undergraduate students to do primary
research along with University of Vermont with faculty and staff for two months during
the summer of 2004. These students will be part of the NSF-funded Landscape Change
Project, a web-based initiative to gather, interpret and place on-line images that
document changes in Vermont’s landscape over the past century and a half. The students
will be selected from University of Vermont majors in Geology, Environmental Science,
and Natural Resources who have expressed an interest and aptitude in studying
landscapes and how they change over time.

During their summer with the project, the students will find, scan, and document
images of landscapes. They will go to the field to locate the sites from which the images
were first taken, describe the changes that have taken place, and re-photograph the sites.
Once this process is complete, they will enter these data into the on-line submission
forms already created under NSF support. We anticipate that the students will attend the
national Geological Society of America meeting in Denver (fall *04) to present their work
professionally.

We have identified several specific projects that the students will pursue; we
anticipate each student will select one or two projects for the summer and bring them to
completion. A student might concentrate on studying and re-photographing early
landscapes recorded in paintings and other realistic works of art. Many such images are
held by the University of Vermont Fleming Art Museum and other museums in Vermont.
Another student might analyze and re-photograph a series of panoramic images of
Vermont held by the Library of Congress. Yet another might focus on collecting images
of the 1927 flood, an exceptional geomorphic event in Vermont, the flood of record on
most rivers in the state, and the cause of massive economic and cultural disturbance. One
student will be responsible for systematically culling the image collections of three major
university libraries in order to locate images of Vermont landscapes: the University of
Vermont special collections, as well as the Dartmouth and the Middlebury College
libraries. Perhaps a student will find it interesting to pursue, through imagery, the history
of water-powered mills in Vermont. In the 1850s, there was a mill per few square
kilometers in Vermont; their ponds trapped sediment derived from deforestation-
catalyzed hillslope erosion.

During their time with the project, the students will gain a variety of skills. They
will hone their abilities to work with research collections and learn to acquire high quality
metadata for the images they select; they will gain experience working with town
government officials and members of historical societies getting assistance in relocating
image sites; in the field, they will be using GPS to gather location data as they attempt to
find original photograph sites (an exercise in determining view angles and elevations),
and they will gain practice in landscape analysis as they record descriptions of landscape
change. Through all steps of the process, they will be using computer technology to scan
images, optimize those images for web viewing, and input information into the web-
hosted database that is the Landscape Change Project.



PROJECT JUSTIFICATION

Landscapes are one of the fundamental means through which humans interact with the
Earth on a day-to-day basis. Over the past several hundred years, human interaction has
dramatically changed the landscapes of eastern North America. Early images of the landscape
were captured by artists in sketches and paintings (sup info, Fig. 1). After the popularization of
photography in the 1800s, documentation of landscapes began in earnest (sup info, Fig. 2).

Four years ago, under NSF support, we began the Landscape Change Project, a web-
based archive of historic images and modern re-photographs that documents human and naturally
induced changes in the Vermont landscape over the last 150 years. The web site is
uvm.edu/perkins/landscape

The project has involved high school and university students who scour archives for
images of landscapes as they were in the past, relocate the spot from which the photographer
stood, retake the image, and describe the changes to the landscape that have ensued over the
decades (sup info, Fig. 3). This work is done in collaboration with UVM Professor Bierman,
UVM staff member Massey, and an NSF-funded project coordinator, currently Jens Hilke, a
naturalist. Bierman has 10 years of experience mentoring undergraduates including 5 who have
obtained University honors for their research and 18 others who have done independent research.

We now have nearly 2000 images that document landscape change and under NSF support
have recently developed a web-based interface for image submission greatly broadening the
number and variety of people who can submit images to the project; version 2 is fully functional
although we continue to iron out remaining formatting bugs daily. The database is growing as
people around Vermont submit historical and modern images. We have presented our work at a
number of conferences (e. g, Mallard et al., 2000; Massey et al., 2000, 2003; Persico et al., 2000).

Students have been involved in the Landscape Change Project since it began. University
of Vermont undergraduates have collected images, collated them, and presented their findings
quantifying landscape change at national geologic meetings (e.g., Persico et al., 2000). This fall,
more than half the students in Bierman’s geomorphology class collected historical images and
posted them to the Landscape Change Project web site (sup info, Fig. 4). Last summer, a dozen
students involved in the Governor’s Institute of Vermont, a residential program for motivated
Vermont high school students, collected and interpreted dozens of images at a local park that was
once the residence of one of the richest families in Vermont. Their work, featured in an allied
web site, uvm.edu/oakledge, documented massive landscape change as well as surprising stasis
over the past 120 years (sup info, Fig. 5).

Rationale for REU Supplement -- We seek an REU supplement at this time because the
Landscape Change Project provides an unusually rich venue for involving students in an on-
going and active research program and because the time is right to build the Landscape Change
database in ways that only several students dedicated to image acquisition and interpretation
could do.

From a student perspective, the experience of working with the Landscape Change Project
is valuable because they have the opportunity to master important skills (field observation,
information technology) and because they learn geology, geography, and history working with
the project. Working on the project, students become more intimately involved in the extended
communities in which they live, an important aspect of the “place-based” educational philosophy
that permeates much of what we do in the University of Vermont Geology department. Students
in the project work closely with both faculty and staff.

The time is right to acquire large numbers of images. We have just completed the second
version of our web-based image submission protocol that allows anyone to easily add images to
the database, which builds web pages “on-the-fly” for display in response to search queries.
Along with this effort, we have improved search capabilities by adding graphic, location-based
searches to our existing text-based search engine. With three students working full-time over the



summer, we anticipate adding at least 50% and perhaps even doubling the size of the archive
before funding from NSF concludes. We are actively seeking local foundation funding to
continue the project next year. The more images and the more varied those images are
geographically and topically, the more competitive our appeals for local funding will be; thus,
supporting several undergraduates for the summer is a good investment in terms of helping to
ensure continuation of the project after NSF funding concludes.

Work plan for REU Supplement -- We will begin the REU by recruiting students of the highest
caliber from the ranks of University of Vermont undergraduates in such fields as geology,
environmental science, geography, and natural resources. These students typically take several
geology courses and will have the background necessary to do the work required. We will recruit
using printed signage and email lists to offer summer involvement (with a competitive stipend) in
the project. We will make a special effort to balance the group we recruit by gender and will
attempt to solicit minority participation using mailings to faculty around campus and by
contacting organizations on campus that support minority students. Our focus will be on students
entering their junior and senior years with the hope that they will continue the work they start this
coming summer as independent study projects or, if they are exceptionally well qualified, senior
honors theses.

The students will initially work as a group with Professor Bierman, staff member Massey,
and project coordinator Hilke so that they acquire the skill set necessary to do the project. They
will learn how to use the project web pages to submit images and how to use the search routines
to download images from the web. We have several Macintosh portable computers and scanners
associated with the project. The students will learn the operating systems and programs needed to
collect and optimize images. They will learn how to operate the GPS units and digital cameras
that the project owns so that they can locate images in the field and re-photograph them.

After the initial orientation and sufficient practice to ensure that all three students are
comfortable with both the technology and project philosophy, they will branch out on their own,
although we expect that students will work together and with the project coordinator at different
times over the summer. In particular, we imagine a week or two during which most of the group
will travel together around Vermont locating and re-photographing images.

By the end of the summer, we expect that each student will have collected and posted to
the archive database, hundred of images. Because re-photography is very time consuming, we
recognize that not all images will be re-photographed but our goal is to re-photograph at least 30
or 40% of the images collected by the students.

We think that the summer experience will be most valuable for the students if it does not
end in August. Thus, we seek limited funds to bring the students to the national Geological
Society of America meeting in Denver so that they can present their work in at least one and
perhaps several poster sessions.

We have identified several specific projects for the summer. We selected these projects
because we know that extensive image collections exist, we have secured permission to use these
collections, and the images in the collections are of interest to the general public who is served by
our web site. Furthermore, all of the projects have the potential to develop into senior theses — a
goal we have so that the summer REU experience becomes a catalyst to further learning. We
anticipate that each student will select one project to call their own; other projects will be shared
by students, as time permits.

Landscape change documented in paintings and drawings — Art, much of which was done decades
before the advent of photography, is a landscape history resource we have just begun to examine and
include in the database. For example, realistic landscape paintings done in the mid 1800s by Heyde
depict the clear-cutting of Vermont and the landscape response of gully formation and erosion (sup
info, Fig. 1). Many such paintings are held by the University of Vermont art museum and other
museums in Vermont. One summer project will center on collecting, scanning, relocating, and



interpreting landscape changes recorded in paintings and other realistic works of art from before or just
after the dawn of photography.

Systematic searching of university library and museum collections — The University of Vermont,
as well as the Dartmouth and Middlebury College libraries, hold large collections of imagery. One
student will be responsible for systematically searching these image collections order to locate and
scan images of Vermont landscapes. During this process, we will collect all relevant metadata so that
the scans we collect can be properly cataloged by librarians. Images found in the library collections
and relevant to other student co-worker summer projects will be passed along to the appropriate
students.

The biggest flood in Vermont’s written history, 1927 — A student will focus on collecting images of
the 1927 flood from as many towns as possible. This was an absolutely exceptional geomorphic event
in Vermont, the flood of record on most rivers in the state, and the cause of massive economic and
cultural disturbance; these images are distributed throughout the state in a variety of collections (sup
info, Fig. 6). We will start the summer’s work with library research and an attempt to relocate original
copies of images published in several local histories of the flood (e.g., Minsinger, 2002). We have
begun this flood work already with a junior geology major. This spring she is scanning, locating, and
then re-photographing 90 images taken from the air in the days just after the flood. For an example,
see (http://www.uvm.edu/perkins/landscape/LS View.php?FileName=LS00493). These rare early air
photographs are a wonderful resource for analyzing 75 years of landscape change since the flood.

Mills and Mill Ponds — Several Vermont geomorphology students, following the lead of Merritts and
Walter (2003) in Pennsylvania, documented the extent of mills and mill ponds in Vermont during the
1850s using period maps (sup info, Fig. 7). These mills were used for sawing lumber, grinding grain,
and processing textiles. Descriptions of damage to mills and the breaching of mill dams are common
in accounts of the 1927 flood. Research in Pennsylvania suggests that detailed records of landscape
response to colonial and post-colonial deforestation are preserved in the sediments impounded behind
the now-breached mill dams. This project will focus on collecting images of mills, mill ponds, and
mill dams both as they were when they operated and as they are today. The data collected in this
project will be the foundation of later student studies of mill pond sediments.

Panoramic Images — The Library of Congress holds a series of several dozen panoramic photographs
of Vermont landscapes (sup info, Fig. 8). Some of these very detailed images are of towns; many are
of broad landscape vistas. All are available on the web in high resolution. We plan for a student to
retake these panoramas using modern digital techniques that allow the stitching of several images to
reproduce the original panoramas. We suspect there will be dramatic landscape changes illustrated in
these panoramas.
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Budget Justification

Salary - The largest expense in this REU supplement is student stipends. We typically
pay $1500/month for a full time student stipend and anticipate that each student will work
two months between late May and the beginning of August. The university assigns
benefits at a rate of 8% for temporary student summer employees.

Travel — In order to re-photograph sites and to meet with town officials and historical
society members who routinely help us relocate images, we request mileage to cover the
costs of students driving either their cars or University vans. In total, we anticipate
driving several thousand miles, and so have requested $800. For travel to the GSA
meeting, we have requested airfare for three students ($900) and their registration fees
($300).



REU SUPPLEMENT PROPOSAL

Proposal for Submission to the National Science Foundation

start date 3/1/2004

Year 1
2004
Student Support
Undergraduate student stipends 9000
3 students, 2 months each
$1500/month
TOTAL SALARY 9000
Benefits
temporary student summer employee 720
8.00%

TOTAL BENEFITS 720
TRAVEL
Travel to field sites by car or van 800
Travel to Professional meeting for 3 students

airfare 900

registration 300
TOTAL TRAVEL 2000
TOTAL DIRECT COSTS 11720
TOTAL INDIRECT COSTS (salary only, 25%) 2250
TOTAL COSTS 13970




Mt. Mansfield, Charles Heyde c. 1855-65

Figure 1. Painting of Mount Mansfield, northern Vermont, by Charles Heyde. View shows gully and
stumps remaining after clear-cutting of the Brown’s River flood plain. View looking east along
what is now River Road in Underhill, Vermont. Mount Mansfield is the highest peak in Vermont.
Image from the collection of the Fleming Museum, University of Vermont.

- Clearcutting and Landslides

Slide scars

Figure 2 . Photograph from stereo-view card (1880s) shows clear-cutting and the resulting shallow
landslides on distant hillslopes. Image used courtesy of Special Collections, Bailey Howe Library,
University of Vermont.
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RECENT PHOTOGRAPH
latitude: N 44° 38' 353"
longitude: W 72° 49'49.2"
photographer:

Alexandra Crossman

school:

Lamoille Union High School
date: Nov. 2000

OLD PHOTOGRAPH ’

county: Lamoille

town: Jeffersonville

date: late fall of 1910 or 1911

photo credit: used with permission from the
Cambridge Historical

Society. Photo taken by Herold Thomas.
description: This picture was taken on the
end of Upper Valley Road on the property of
the Hail's on the top of a hill overlooking the
town of Jeffersonville.

Figure 3. Image pair of photographs collected by high school student working with Landscape Change

Project.
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Figure 4. Paired images
collected by students in
2003 University of
Vermont geomorphology
class. These images depict
the flood of 1927 and a
bridge near campus that
was removed by the flood
and later rebuilt.
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Figure 5. Images of same barnyard (1883, top) and (1886, bottom) scanned by Governor’s Institute of
Vermont students from the collection of Shelburne Farms. These barns were altered by the Webb
family for use on their estate; numerous buildings were added connecting the barns thus sheltering
the lake-side farm yard. Ornate cupolas were added to the main barn. The last remaining structure
was bulldozed in 1975 to make way for condominiums and the city park.

'RICHFO
NOV.4th.

1927.

Figure 6. Image of the 1927 flood inundating Main Street in Richford, Vermont. From University of
Vermont, Bailey Howe library, Special Collections.
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Figure 7. 1858 Wallings map on which students in the 2003 University of Vermont Geomorphology
class have colored mills existing at that time; saw mills are orange; other mills are purple.
Woodford, a hill town in the steep southern Green Mountains, had the highest concentration of
mills in the towns studied, about 1 mill every 5 km®.

Figure 8. Panorama view of Lake Fairlee from Quinibeck Lookout (c. 1920) held by Library of
Congress. From http://lcweb2.loc.gov/ammem/pnhtml/pnhome.html.




