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Project Narrative
Introduction and Potential for Building and Strengthening Capacity
A primary objective of this project is to recruit, support, and train minority
students in cutting-edge forestry and ecology research. The project will build upon
and substantially strengthen the education and research capacity of the accredited
Forestry, Ecology, and Wildlife Program at Alabama A&M University. It will do so by
creating a permanent education and research site/facility in a forest reserve near the
university. The project’s research and training program will be carried out in close
partnership with leading scientists from the Smithsonian Institution’s Forest Global
Earth Observatory (ForestGEO) program, which coordinates research and training
activities among more than 60 such facilities in 24 countries. Each facility manages
large, permanent forest plots, following the same research protocols and similar
education and training methods (Figure 1). Our project promotes global engagement
and is innovative in many ways, including that it is the only site in the network
associated with a minority-serving institution, and it is the only site located in one of
the most species-rich temperate forests in North America. Other institutional
partners with Alabama A&M University and the Smithsonian in the Paint Rock Forest
Dynamics project include the E.O. Wilson Biodiversity Foundation, the University of
California Los Angeles, the Nature Conservancy, and NatureServe. Establishing
professional relationships among the researchers, the Nature Conservancy, and
discussions and planning related to the project have been ongoing since 2009. The
project has gained public attention (http://finchconservation.net/category/conservingby-connecting, goo.gl/cwN9eQ, and goo.gl/62SEzT), and is currently being filmed by
a crew from Alabama Public Television’s series Discovering Alabama. The principals
of this project will continue promoting the education and research components of the
project through articles in popular journals and multimedia (including radio and TV).
Upon achieving the training and research goals of this proposal, we will
continue the long-term research projects at Paint Rock. The Paint Rock Forest
Dynamics Project (PR FDP) has an anticipated duration of 50 years or more; this
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Figure 1. A map of the Smithsonian Institution’s current long-term forest dynamics
research plots around the world. No plots are representing the hyper-diverse temperate
forests of North America, such as those in northeast Alabama. Image courtesy of the
Smithsonian Institution’s ForestGEO network.

time frame is essential to understanding long-term dynamics of temperate forests in
response to expected climate changes over the remainder of the 21st century. We
have specific continuation plans for obtaining additional funding after the first three
years. For the subsequent field courses and short courses, forest inventories, and
other experiments (see below), we will continue to engage future generations of
students and seek support from several funding agencies, including USDA NIFA and
NSF, as well as from private donors, some of whom have already made
commitments. The Smithsonian Institution’s ForestGEO has a history of providing
supplemental support to facilities in the network. We have an already wellestablished relationship with ForestGEO (Figure 2).
Our proposed approach incorporates experiential learning of field skills,
forestry technical skills, leadership skills, as well as research in forest ecology
combined with advanced statistical and geospatial analytical aspects.
First, we will recruit 17 undergraduate students for the three months of the
first summer, primarily from our institution. Alabama A&M University has the only
accredited program in Forestry at an HBCU (although another HBCU has a recently
accredited Urban Forestry program) and has trained more African-American
foresters employed by the USDA Forest Service than all other Forestry programs in
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the country combined
(Stephanie Love, USDA Forest
Service, Southern Research
Station, personal
communication).
During each of the years
of the project, the students will
Figure 2. As a prelude to the development of this
education and research initiative, Dr. Stuart Davies,
the Director of the Smithsonian Institution’s
ForestGEO network, visited the site and presented
at Alabama A&M University. The network then
hosted this proposal’s Project Director at the
Smithsonian Environmental Research Center’s
network site in Edgewater, Maryland.

receive training in field
identification of woody plant
species from two expert
botanists for our region. They
will be trained in field safety,
outdoor navigation using map,

compass, and GPS, carrying out vegetation measurements, and teamwork skills, as
well as other technical and leadership skills. They will also take a short course in
data management and analysis from experts in the statistical analysis of data from
forest ecosystems, particularly data with spatial attributes. All educational
components will be carried out using student-centered, active-learning approaches.
Top performing students will be selected to be group leaders to assist in the
continued training of participating students, and they will also serve as guides and
peer trainers. At least two students will also be supported by this grant year-round
(during the academic year), while they enter the data in the database and recheck
field measurements and species identifications as warranted.
Second, with the assistance of the initial cohort of 17 students, we will carry
out a detailed inventory, or census, of all trees on a 25 ha (62 ac) plot during year 1.
In year 2, we will train a second cohort of 5 students. After training and a symposium
similar to that given to the first cohort, they will conduct a check of the field data
collected by the previous students on the 25 ha plot. They will then take additional
site measurements (including related to soils), traits of leaves (in particular of the
leaf economic spectrum, such as leaf specific area, N and P content), leaf tissue
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samples for subsequent DNA extraction and analysis for studies of phylogenetic
relationships among species in the plot, tree heights, etc. Finally, in year 3, with a
third cohort of 5 students, again after the symposium and training, the new group of
students will recensus the first 25 ha plot to obtain the first data on forest dynamics
(new sapling recruitment, and growth and mortality of trees that were present in the
first census). We will follow the well-established, standardized protocols followed
across all facilities in from the Smithsonian Institution’s ForestGEO network. These
protocols are detailed in a book on the topic of large-plot inventory and data
management and analysis (Condit 1998). The dataset will be the first of its kind for
the hyper-diverse forests of our region, which are believed to contain more woody
species than any other forest type in North America. Following the protocols in the
Smithsonian’s network, a complete tree census will then be repeated periodically to
observe seedling and adult-tree recruitment, growth, survival, and mortality of
individual trees of all species in relation to soils, slope, aspect, canopy cover,
density, and other site variables. Additional experiments, incorporating either
manipulative treatments, such as prescribed fire, or remote sensing (GIS, LiDAR),
will be established at nearby sites on the same TNC tract. These experiments will
engage additional students in the experiential learning, including graduate students
specializing in remote sensing and GIS. The Alabama A&M University
undergraduate wildland firefighting team, a.k.a, the FireDawgs (Figure 3) will carry
out the prescribed fires, giving the team additional experience and hands-on training
in forest fire management.

Objectives
We plan to foster engaged student learning through hands-on, interactive
forestry teaching/education and research, with the objectives to:
1. Infuse undergraduate students from AAMU’s forestry and ecology program with
experiential training from leading scientists by intensive engagement in ecological
research, experimental design, plot establishment, quantitative analysis, and
leadership training and experience.
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2. Engage students with eminent forest scientists from multiple institutions to
undertake research on (i) forest woody species composition, structure and
dynamics, (ii) mechanisms that maintain tree diversity in species-rich temperate
forests, and (iii) the impact of climate change on forests.
3. Become an active member of the Smithsonian Institution’s ForestGEO research
network, in which the same forest patterns and processes are studied worldwide.
Our project aims to take advantage of the collaboration among scientists and
educators at AAMU and its partnering organizations and institutions to bring
experiential learning and leadership
training to students in forestry and
ecology at this historically-black
university. Our students will be
better prepared for graduate school
or practical careers in forest
science as a result of interactions
with experienced researchers not
only from their home institution but
Figure 3. Part of the Alabama A&M University
(AAMU) undergraduate wildland and forest
firefighting team, the “FireDawgs”. Through
hands-on experiential learning in the proposed
project, AAMU students in the Forestry,
Ecology, and Wildlife Program will be assisting
with research treatments while practicing
prescribed fire management at the site.

also from the Smithsonian and
other educational and conservation
organizations. The Smithsonian
Institution’s ForestGEO program
runs workshops around the world
for students from many different

countries that are participating in the network’s program. We anticipate that minority
students from Alabama A&M will participate in these workshops, and have the
opportunity to meet and interact with the international participants, thus expanding
their understanding of the global context and significance of their work.

Background - Paleoecology of the Paint Rock Forest
We chose to locate the forestry research and training site/facility at Paint
Rock because of the exceptionally high species richness there. This diversity makes
5

Paint Rock a potentially sensitive barometer of the effects of climate change on
temperate deciduous forests. For this reason, it is useful to put the project into
paleocological and paleoclimatic perspective and inform the students about such
long-term changes. There is a large and distinguished literature on the paleoecology
and biogeography of forests of the eastern U.S. The pioneering work on modern
forest biogeography was by E. Lucy Braun, whose famous book, The Deciduous
Forests of Eastern North America (Braun 1950), compiled and summarized a
lifetime of data collected largely by Braun herself, on the tree species composition of
temperate forests all across the U.S. east of the Mississippi. She viewed these
forests as static and unchanging; she thought the forests were old, highly coevolved
species assemblages that arose geographically in situ as part of the ancient ArctoTertiary flora. This static view was later overturned because it was inconsistent with
the fossil pollen record (Davis 1976, Delcourt and Delcourt 1987, Overpeck et al.
1992), from which emerged a new perspective of much greater dynamism, largely
climatically driven, in which tree species migrated northward by highly individualistic
routes during the Holocene. Debate remains over the extent to which the forests
tracked climate change and were more or less in climatic equilibrium at all times
(Delcourt and Delcourt 1988, Clark and McLachlan 2003), or whether they were
nonequilibrium mixtures of species during much of the Holocene (Davis 1986).
Whatever the outcome of this discussion, there is no doubt that many tree
communities had no modern analogs during extended periods of the Holocene
(Overpeck et al. 1992). It is likely that non-equilibrium forests will be present in much
of east North America in the coming century during the time of rapid climate change.
Jackson County in Alabama, where the site and facility is located, has an
exceptionally high level of diversity and endemism. The Great Smoky Mountains
National Park, enclosing some 200,000 hectares of forest, supports about 100 tree
species, including 12 species of oaks (DLBI-ATBI 2008). Some have described this
as the most diverse national park in North America. However, a 1,000 ha area in
Paint Rock, smaller than the Great Smoky Mountains NP by a factor of 200, and
with much less altitudinal variation, probably supports 125-150 or more species of
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trees and shrubs, including 15 to 20 species of oaks. These estimates are based on
Weakley (2015), on unpublished data (W. Finch, pers. obs.), and on the Flora of
North America (1993+). Although tree diversity throughout the entire watershed is
poorly documented, data from subsampled areas suggest that more than 150
arborescent species occur within the ~75,000 hectares of the upper Paint Rock
River drainage. This tree diversity rivals that of seasonal tropical forests (Hubbell
1979a).

Proposed Approach and Methodology
Project Site
Our proposed education and research facility is on approximately 2,000 ha
(about 5,000 ac) of forested land in the northeastern corner of Alabama, near the
town of Paint Rock in Jackson County. It has been steadily acquired over the years
by the Nature Conservancy (TNC) and is a limited-access conservation area. It is
only 24 miles (35-minute drive) east of the campus of Alabama A&M University,
making the trip to it fast and convenient. AAMU researchers and students have been
allowed to access the TNC site and have a written commitment by them (see the
attached letter from TNC) that we will continue to have unlimited access to the
project facility.
Our ForestGEO site at Paint Rock is located on a deeply dissected karst
landscape overlain with sandstone. Consequently, it has variable geology and
topography, with a variety of interesting features ranging from dry ridgetops to moist
bottomland sinks. We have explored the site extensively (Figure 4) over several
years to examine its attributes and suitability, as well as to examine the diversity in
various parts of the forest reserve. The site is an excellent choice and necessary
addition to the Smithsonian’s network, because it represents a region of
exceptionally high species diversity (Figure 5).

Objective 1, Teaching/Educational Activities
Experiential learning approaches. We will use hands-on experiential learning
approaches in our teaching to provide engagement for our students. Cognitive
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research has shown
conclusively that the “oldfashioned” way of teaching, by
one-way communication from
teacher to learner, is not as
effective nor as lasting as the
experiential, interactive,
student-centered learning
approaches (Ebert-May and
Hodder 2008; Eng 2017) that
we will use in our project.
Figure 4. Location of the ForestGEO facility with
the GPS tracks of some of the recent visits to
identify suitable research sites. The outer red and
blue lines are the boundaries of the current Nature
Conservancy reserve. For scale, the black
rectangle at the top of the map is 350 hectares.

Traditional teaching
approaches may succeed in
educating students on how to
carry out complex calculations,
but students may still lack an

understanding of basic concepts (Lambert 2012). Additionally, experiential learning
has been shown to especially improve educational teaching outcomes for
underrepresented populations (Wolf and Rickard 2003; Kolb 2014). Both project
directors from Alabama A&M University have experience in employing such activelearner approaches in their teaching (Figure 6).
Immersive Student Training by Participation in a Symposium. In the summers
of the project, we will host symposia to introduce the students to large-scale forest
dynamics studies. The symposia, consisting of lectures, readings, and discussions,
will lay out the big picture of the Paint Rock-ForestGEO project objectives and goals
in the context of, and the significance for, the Smithsonian’s global network of forest
plots. The symposium will also contain exercises on field safety, teamwork, and
leadership training. In the summer of year 3, the symposium will be open to faculty
from other HBCU institutions at no cost of participation. A principal objective of this
final symposium is to inform interested HBCU faculty how they might also establish
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similar teaching and research facilities at their respective institutions. The symposia
will include a field trip to the Paint Rock facility and be open to ~15 HBCU faculty
members and students.
Summer field courses and plot research. In each year, following the
symposium, project directors and scientists will offer week-long dendrology (tree
species identification) field course, geared specifically for the Paint Rock forest
community. After the dendrology course, the students will begin collecting the field
data on the 25 ha plot. This research effort will continue for the remaining 2.5
months of the summer. The students will receive additional training on field
identification, tagging, mapping, and tree measurements.
Leadership training and academic year support. Especially promising
students will be assigned leadership positions in their respective teams. From
among the student leaders, we will select two to be hired as work-study students
during the two semesters of the academic year following the first symposium,
summer course, and fieldwork. They will perform data entry, conduct error checking,
and learn error correction protocols. They will also make occasional visits to the site
for checking suspect data and correcting errors. These students will also receive
training in preparation of results for publication, and they will be co-authors on the
first publications that are produced on the Paint Rock Forest Dynamics Project.

Academic year training. During the academic year, we will offer a weeklong course for Alabama A&M University students from our department on the use
of computer programs for analyzing and presenting plot data. The focus will be on
instruction in the powerful and widely used statistical software package R. This
course will be taught in each of the three years by Dr. Richard Condit, senior
scientist at the Smithsonian Institution’s ForestGEO, and an expert in data analytics.
The course will train the students to perform statistical analysis, and especially to
use several packages for analyzing forest dynamics plot data. The main objectives
to train students in the basic computer tools used to summarize and analyze any
data in general, and the data collected in the previous summer in particular. After the
computer course, we will provide leadership training workshop and sessions.
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Figure 5. Diversity gradient of native tree species throughout the US. The northeast
corner of Alabama, where our facility is located, is exceptionally diverse.

Objective 2, Research Activities and Student Involvement
Much of the research will be carried out by students. We will employ 17
students for 3 months in the first summer at the competitive rate of $2,000/month
plus full fringe benefits (35.07%). In each of year 2 and 3, will hire 5 students each
summer, 10 for both summers. And during academic year 1, we will hire two workstudy students for the entire academic year.
Establishing the plot grid. Surveying the site of the 25 ha plots and gridding
them into 20x20 m subplots is an essential first step that will be done by professional
land surveyors. Because of the heterogeneity in forest communities in Paint Rock,
we have decided that we will grid the 25 ha plot in different tree community types
within the Paint Rock reserve. Possible plot sites for plot 1 and a future plot 2, along
with spatial orientations, are shown in Figure 7. The funding from this grant is
insufficient to census both 25 ha plots, but we intend to do the second 25 ha plot in
subsequent years. Based on experience within the Smithsonian Institution’s
ForestGEO network, we are confident that 25 ha will provide adequate population
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samples of most tree species for statistical analysis at the species level. We will
survey the 25 ha by subdividing it into hectare quadrats, each of which is then
marked off into
20x20m subquadrats using tape
measures (students
will mark off the
Figure 6. Examples of using experiential, hands-on learning in
current classes at Alabama A&M University.

sub-quadrats). We
will mark the

corners of the hectares with permanent survey pins. We will mark the corners of the
20x20m quadrat corners with capped pvc pipe stakes (using pvc rather than rebar
reduces the chance of injury).
Mapping, tagging, and measuring trees. In each quadrat, we will locate all stems of
woody plants > 1 cm diameter at breast height (dbh) by using a laser rangefinder
and an angle encoder set up at one or more known points in the quadrat. The
instruments measure the distance, vertical angle, and the angle from north (azimuth)
to each stem, which can then be converted into x,y coordinates for the tree. We will
monument each stem with a uniquely numbered aluminum tag. For trees < 10 cm
dbh we will thread the tag onto a wire hoop around the tree; the hoop will be at least
double the tree’s diameter. For trees > 10 cm dbh, we will nail the tag to the trunk at
1.2 m using aluminum nails. The dbh will be recorded to the nearest millimeter using
tree diameter tapes. The research protocols will follow the methodology developed
and tested in the network of large forest plots of the Smithsonian’s ForestGEO
network (Condit 1998). Students will complete the census of the 25 ha plot in year 1;
in year 2 they will complete error checking and corrections and collect other
metadata from the plot site; and in year 3, the students will recensus and remeasure
all plant in the plot.
Species trait metadata. In year 2, once trees have been taxonomically
identified, mapped, and measured (DBH), students will collect additional data on
species traits, focusing on traits of leaves, particularly of the leaf economic spectrum
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(e.g., leaf specific area, N
and P content), leaf
dissectedness, and, if
possible, measures of
maximum photosynthetic
rate and dark respiration
rates. Leaf tissue samples
will also be taken and
frozen for subsequent DNA
extraction and analysis, for
studies of phylogenetic
relationships among
species in the plot.
Statistical data analysis.
Once the geospatial data
are available from the 25 ha
Figure 7. Intended locations of the first and potentials
second 25 ha plots (dashed red lines) as part of a
much larger plot (outer red lines) where additional
studies can be added in the future. The units on the
axis are km (UTM). The conservation track is in black.
(Map by Richard Condit).

plot, the students will
analyze the data using
programs from ForestGEO
written in R. The students

will be trained in the R statistical package, and in using the programs available. For
individual tree species, students will answer questions such as: (i) What is the
abundance of each tree species in the plot? (ii) What is the size distribution of stems
of a given species, and how does this distribution translate into aboveground
biomass of the species? (iii) How are the individuals of given species distributed
spatially in relation to environmental gradients in the plot? (iv) Do species exhibit
statistically significant habitat associations? For multiple species, the students will
ask questions such as: (v) Do closely related tree species have more similar or more
different habitat distributions than randomly chosen pairs of species in the plot? (vi)
How does species diversity (species richness) vary by habitat and by area of
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habitat? (vii) Do rare species appear to be greater habitat specialists than common
species?
Forest dynamics. The study of the long-term dynamics of the forest will
continue after the tenure of this grant. However, we will have a first, short-term look
at survival and growth of trees in the plot over the interval from year 1 to year 3. This
will be a preliminary examination of forest dynamics, but thereafter, censuses will be
repeated at 5 year intervals. With the second census we can address a large
number of questions about forest dynamics and responses of diversity to climate
change. In years after the grant tenure, we will continue to teach courses in tree
dendrology and statistical analyses, but without new censuses for these intervening
years.

Impact on Building and Strengthening Capacity
The proposed project will establish a long-term education and research facility
in close proximity to Alabama A&M University, as part of the Smithsonian
Institution’s ForestGEO network. Based on 30 years of experience in this network,
we are confident that the Paint Rock facility will be used by generations of
undergraduate and graduate students and many additional researchers from
Alabama A&M University and other institutions for many years to conduct research
on diverse aspects of the ecosystem. TNC has granted the Paint Rock Forest
Dynamics Project a 99-year lease to conduct long-term studies of forest dynamics at
the site. It should be noted that this will be the first facility in the ForestGEO network
to be associated with a minority-serving institution. This project greatly strengthens
the capacity of AAMU’s students to achieve excellence in the forestry, ecology, and
wildlife programs at AAMU.
At present, the project is a collaboration among scientists from Alabama A&M
University, University of California Los Angeles, the Nature Conservancy, the E.O.
Wilson Biodiversity Foundation, and the Smithsonian Institution. However, we have
hosted on-site visits by scientists from additional organizations and institutions, all of
whom have expressed strong interest and some a commitment to take part of this
collaborative effort, including the University of Alabama, Auburn University,
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NatureServe, the University of North Carolina, Hudson-Alpha Institute for
Biotechnology, and Harvard University. These collaborations and opportunities for
joint research and education activities with internationally known scientists and
educators will have a substantial positive impact and will further strengthen the
capacity of Alabama A&M faculty and students.
The Smithsonian network fosters collaboration among the researchers from
all international partner sites and facilitates an annual meeting for collaborative work,
exchange of ideas, and continual improvement of the work on the network’s sites.
As a result, there will be numerous opportunities for a truly global engagement of the
Alabama A&M researchers and students. The research will improve the capacity of
Alabama A&M University researchers and students, by allowing them to become a
part of a well-established, long-term, international network. Twenty students will be
hired during the first summer alone to improve their technical and leadership skills
and also conduct research on the composition and structure of the 25 ha plot at
Paint Rock, a central objective of the project. The students will be paid a competitive
salary for north Alabama standards, of around $12/hour plus fringe benefits of an
additional 35.07% of the salary. The pay rate is comparable to the pay rate of our
students’ summer internships with the USDA Forest Service. As full-time employees,
the summer students will also get full fringe benefits, including the same excellent
health insurance plan offered to the university faculty and staff.
The participation of the students will be in direct support of core competencies
in a number of current Alabama A&M University courses (Table 1).
During the project, our students will be trained in field safety, identification of
woody plant species, outdoor navigation using map, compass, and GPS, carrying
out vegetation measurements, and teamwork, among other technical and leadership
skills. The students will be the primary participants in the data management and
analysis short-course during the annual symposia from experts in statistical and
spatial analysis. Approximately 15 faculty and students from other HBCUs will also
be invited to participate in the symposium in year 3 to learn about ecological
research and data analysis of large-scale, long-term forest dynamics plots.
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Table 1. A list of some of the technical courses in the area of the environment and
natural resources where institutional capacity will be enhanced thanks to the research
and experiential learning at the Alabama A&M University - ForestGEO facility.
Relevant AAMU Course

Core competencies gained by hands-on, active learning

1. NRE 281 Dendrology

Species identification during the site inventory

2. NRE 371 Forest

Measurements of forest ecosystem variables and tree

Measurements

attributes

3. NRE 375 Silviculture

Determination of canopy cover, live crown ratio, leaf area
index, site characteristics, etc., used in silviculture

4. NRE 379 Forest Ecology Recognizing species, forest types and stages of
succession, measurements of species dynamics
5. NRE 382 Forestry Field Field skills, compass and pacing, land measurements, tree
Techniques I, and

measurements, determining tree volume and amount of

6. NRE 383 Field Tech II

carbon sequestered, use of map, compass, and GPS

7. NRE 430 Biostatistics

Basic and advanced quantitative and statistical analysis
during the annual symposium

8. NRE 484 Ecological

Stand dynamics over time, measurements of erosion,

Processes

carbon sequestration, species survival and distribution

9. NRE 365 Introduction to Use of global geographic positioning systems in outdoor
GIS

and research context, spatial analysis

Therefore, our proposal strengthens the education and research capacity at
Alabama A&M University by incorporating in the project (i) student experiential
learning of field, technical, and leadership skills, (ii) connecting our students and
researchers with scientists from the Smithsonian’s network, and (iii) providing
opportunities for multi-institution and international collaborations with opportunities
for leading research in forest ecology using advanced statistical and geospatial
analytical tools.
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Innovation and Continuation Plans
The agreement with TNC and with the Smithsonian Institution is unique and
innovative because it enables the Paint Rock project to continue for decades. A
long-term perspective is critical not only to understanding long-term forest responses
to climate change, but also to sustaining the commitment to capacity building in
forest science in successive cohorts of minority students at Alabama A&M and other
minority-serving institutions. The Paint Rock Forest Dynamics project is also unique
in being the first plot in the global network in a hyper-diverse temperate forest
(Figure 1). We will study the forest over time to examine the spatial distribution and
recruitment of the different species and their response to climate change, and we
will establish additional experiments in the forest neighboring the main plot, where a
large number of studies, including manipulative experiments, can be carried out.
As briefly indicated above, we have specific continuation plans for obtaining
additional funding after the first three years, and these plans have already been put
into motion, particularly by W. Finch, who has already been fundraising for future
work and additional aspects of the study. For the symposia and field courses, forest
inventories, and for future experiments, we will seek support from funding agencies,
such as the USDA, NSF, and private donors, among others. Additionally, the
Smithsonian Institution’s ForestGEO has a history of providing additional support, if
needed, to various facilities in the network that are in need of or between funding
cycles. The Alabama A&M Forestry program has an already well-established
partnership with ForestGEO (Figure 2).

Institutional Commitment
For five decades, Alabama A&M University has been committed and
supportive of maintaining a strong posture in education and research in natural
resource management and it is the only institution that offers two PhD programs in
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agriculture and forestry among HBCUs. For the past forty years, it has sustained
forestry teaching and research programs. However, it now has the capacity to enter
into training programs aimed at empowering minority communities to enter careers
doing long-term forestry and ecological research. This submission will provide
sufficient impetus and resources to develop this capacity. Alabama A&M University
is fully behind and supportive of this long-term initiative.
The Nature Conservancy is critical for this project. It has already acquired the
Paint Rock forest, and the senior leadership of TNC in Washington, as well as in the
Alabama Chapter of TNC, has expressed excitement about the Paint Rock Forest
Dynamics Project (see attached letter of commitment from TNC). Alabama A&M
University is similarly committed and supportive of our proposed work, which is
expected to contribute with the technical education, leadership training, financial
support, as well as help with recruitment and retention of students in the Forestry
program (see attached letter of support from the Dean). Other institutions have
already expressed support and interest in participating and collaborating with this
project (see letters of support from the University of Alabama and Auburn
University).

Metrics - Products and Results
In addition to the considerable positive long-term impact the project will have
on student training, upon completion of the work described in this proposal, we will
have identified the species and mapped the tree distribution on the first plot in a
hyper-diverse temperate forest in North America. As outlined above, the Paint Rock
Forest Dynamics Project will join the Smithsonian’s ForestGEO network for forest
research and training, connecting Alabama A&M scientists and students to scientists
from around the world. This project will provide educational, research, technical, and
leadership training, as well as substantial financial support, to at least 30 students,
primarily minority students from Alabama A&M University. Research from the other
ForestGEO sites has resulted in a large number of publications, 19 books and 635
17

papers in high-impact publications (including from some of the key personnel in this
proposal: (Hubbell 1979b, 2001; Condit 1998; Condit et al. 2000; Diffenbaugh and
Field 2013; Chisholm et al. 2013) and some more recent articles: (Johnson et al.
2017; Cusack et al. 2018; Turner et al. 2018; Clark et al. 2018; McNickle et al.
2018)). We expect that a substantial number of publications will be produced from
our site and that promising students will help sufficiently with the research and
analysis to be included as coauthors.

Evaluation Plans

To assess project outcomes effectively, we will conduct three types of
evaluations: planning evaluation, formative evaluation, and summative evaluation.
Planning Evaluation: The team will engage early on at the onset of the
project. The planning evaluation (work plan development meeting) will enable us to
apply a correction to our methodology, if needed, to improve outcomes from the
project’s existing goals, objectives, and timelines. It will also enable us to refine the
key outcome indicators that will be used to measure the project success. This preimplementation baseline evaluation will be done at the beginning of the project in a
planning meeting that will take place within 30 days after the grant has been
awarded. Much groundwork has already been laid in the planning phase of the work,
including planning for the symposium and dendrology courses. The courses that
instruct in methods of data summary and analysis are also fully ready because they
have been developed and refined by the Smithsonian Institution’s Forest GEO
network.
Formative Evaluation: Formative evaluations will be conducted continuously
throughout the tenure of the project and will result in annual evaluation reports. We
will invite at least 3 persons external to the project to assist with this process (the
AAMU Department Chair, and two faculty with extensive experience in managing
projects, such as Dr. Govind Sharma, Professor Emeritus and former National
Science Foundation Project Director, and Dr. Yong Wang, Professor with expertise
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in ecology and statistics). The goal is to inform and, if needed, readjust the
implementation process and ensure that the project progresses well in meeting its
intended objectives. Evaluation-relevant data will be collected in the course of
project implementation. Formative evaluations will serve as a barometer of what
works in the field and classroom and suggest changes in specific areas to improve
outcomes in years 2 and 3.
Summative Evaluation: This evaluation will occur in the last quarter of year 3
and will enable us to answer the following questions: Were the goals and objectives
achieved? What were the strengths and weaknesses? What components of the
project were most effective? Were the results worth the project costs? In the
summative evaluation, we will examine the project’s impact by analyzing the
differences between the needs assessment at the beginning, and the results
assessment at the end of the project. The needs assessment will provide normative
data to establish a baseline for comparing results at the end of the project. We will
also conduct a follow-up evaluation a year after the conclusion of the project to
assess the lasting impact. It is our intention that some of the students who complete
the research and leadership training on the project will go on to positions in
academe or government that allow them to make explicit use of the skills acquired
on the Paint Rock Forest Dynamics Project. We will maintain a database to follow up
on graduates of the program as they advance in their careers.
The annual and summative evaluation will be conducted by qualified
educators and research scientists who are not directly participating in the effort. At
least three persons will participate in such undertaking to best assess the outcomes
with emphasis on assessment and effectiveness of enhancement of student training.
The project personnel will also need to undertake a retrospective assessment of the
effort some five years after the project duration to also assess lasting impact.

Dissemination Plans
The ultimate goal of our program is to increase the number of
underrepresented students trained and placed in the biological, environmental, and
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natural resource sciences, all STEM disciplines, particularly placement in forestryrelated disciplines. To facilitate reaching this goal, in year 3 we will invite ~15 HBCU
faculty and students for a workshop on establishing, carrying out, and analyzing data
from long-term, large-scale forestry and ecological research projects. We will also
disseminate our research findings nationally and internationally in refereed journals
and presentations at meetings of respective research and educational professional
organizations. As mentioned at the outset, the project has been advertised
extensively, including online (see goo.gl/cwN9eQ,
http://finchconservation.net/category/conserving-by-connecting, and goo.gl/62SEzT),

on social media, will be featured on Alabama Public Television, and we will continue
and even expand substantially the dissemination through scientific and popular
articles, multimedia, and by participation in the annual Earth Day organized in part
by the AAMU/Cooperative Extension Service.

Partnership and Collaborative Efforts
This is a collaborative project that has so far helped us establish a fruitful
partnership between two researchers from Alabama A&M, and faculty members and
scientists from the University of California Los Angeles, the University of Alabama,
Auburn University, the E.O. Wilson Biodiversity Foundation, the Nature
Conservancy, and NatureServe (see the attached letters of commitment). We have
also hosted at Paint Rock a number of researchers in the past year from the
University of North Carolina, Hudson-Alpha Institute for Biotechnology, and Harvard
University, all of whom have expressed strong interest and intention to work with us
on this new network site and facility. Furthermore, with the proposed workshop with
interested scientists among HBCUs in the third year of this project, we will
strengthen our links with natural resource ecology specialists in the larger HBCUs
community.
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Personnel Resources
Personnel number and qualifications; capacity to carry out the project
Dr. Luben Dimov is Principal Investigator and an associate professor at the
host institution, Alabama A&M. He is an expert on the tree flora of Alabama and in
forest ecology and silviculture.
Dr. Dawn Lemke is an assistant professor at the same university, who
conduct applied research and has a diverse academic background in the areas of
ecology, hydrology, limnology, ecological modeling, and spatial analysis. Dr. Lemke
has a very strong educational focus in all her professional activities with a goal to
educate, share knowledge and build a community of people that are connected to
their environment and have a fundamental understanding of science and its
application to large-scale social issues.
Bill Finch is an expert on the botany of Alabama and the Paint Rock Reserve,
who is currently a Principal Conservation Science Advisor at the E.O. Wilson
Biodiversity Foundation. He was previously the Director of Conservation and
External Affairs at the Nature Conservancy in Alabama.
Dr. Patricia Adair Gowaty is a Distinguished Professor at UCLA, and a
scientist with the Smithsonian’s ForestGEO network, is an evolutionary biologist with
extensive experience in field research, ethics training, critical thinking training, data
analysis, and quality control. She is a nationally and internationally known
evolutionary biologist who studies the evolution of social behavior in ecological, lifehistory, and demographic contexts. She is an expert and has published extensively
on the topics of mathematical ecology and the evolutionary biology.
Dr. Stephen P. Hubbell is a Distinguished Professor at UCLA, a world expert
on tropical forest ecology, and one of the founders of the Smithsonian Institution’s
global ForestGEO network of plots. He established the first ForestGEO plot in
Panama in 1980 with Robin Foster of the Field Museum in Chicago.
Dr. Richard Condit, former Senior Staff Scientist of the Smithsonian Tropical
Research Institute, and Co-PD on the first 50 ha forest dynamics project on Barro
Colorado Island, Panama, is expert in the protocols for the design, implementation,
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and analysis of forest inventory data from ForestGEO plots, and wrote the book on
the protocols used in the global network.
Loretta L. Weninegar is a botany research technician and a former highschool science teacher from the Huntsville Public School System who is an expert in
the identification of vascular plants of the region.

Leadership, and Technical Development and Training
Each year, the students and all project managers will participate in a data
management and leadership training workshop. All participants will be trained in
data management best practices, quantitative skills, and statistical data analysis with
the widely-used, powerful, and free/open-source software statistical package R (rproject.org) and the R-packages developed specifically for this type of data (most
were developed by Dr. Richard Condit). The proposed project will train students in
working with quantitative information and large data in interactive, hands-on manner
using the data collected on this project. Quantitative skills are essential to biological
literacy (American Association for the Advancement of Science 2009). By integrating
student-centered learning, flipped classrooms, and similar approaches, the
responsibility of learning moves to students with the educator’s role as a facilitator.
Dr. Richard Condit, for example, has set up worked examples of plot data that
illustrate the work of the R packages created specifically for this type of research.
The students will then take their own data, change the R code, and analyze results
of data they collected. This way they learn the application of the software to their
own problem.
The leadership development component of the training will contain aspects of
working with teams, team building, communication skills, integrity, ethics, and critical
thinking, among others. In addition, we will provide opportunities for mentoring and
shadowing throughout the duration of the project. Lastly, select students will be
elected as leaders of small teams and will be given the opportunity to coordinate
research, and train and lead their teams during the data collection.
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The proposed educational component of this project also focuses on the
enhancement of the undergraduate program in forestry, ecological studies,
geospatial analysis, and project management. The program will strengthen the
current academic curriculum at Alabama A&M University (Table 1).
A 2015 survey on career readiness and success identified both field-specific
knowledge and a broad range of knowledge and skills that are important for longterm career success (Hart Research Association 2015). The learning outcomes they
rate as most important include written and oral communication skills, teamwork
skills, ethical decision-making, critical thinking, and the ability to apply knowledge in
real-world settings. Through the research and training in the symposia and
workshops, we will help our students develop these skills.

Cost Effectiveness
The budget reflects our commitment to cost-effectiveness and student
support, as 54% of the direct cost of the grant is committed to undergraduate
student support. In addition, limited funds are allocated for collaborators, e.g.,
botanists or statistical and spatial analysis experts, whose main role is to support the
educational and training of the students. Thus, including education and training
collaborators, an even greater proportion of the grant is aimed at supporting our
students. The Forestry program already has much of the necessary equipment and
supplies needed for the project, so we are only purchasing minimal materials and
supplies. However, we will acquire two pieces of equipment – two utility vehicles
(four-wheel drive carts) for rapid and safe access to the research site. They are
necessary because the roads are not passable to road vehicles.

Global Engagement
Our training and research program is in collaboration with the international programs
of the Smithsonian Institution’s global ForestGEO program, which involves regular
participation of scientists from more than 20 countries. This relationship is covered
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by MOUs and sharing of data management and training, but does not require any
formal financial subcontract with the Smithsonian. If there is any financial
involvement, it will be support coming from the Smithsonian ForestGEO program to
the Paint Rock Project, not the other way around. The MOU is about providing
training support and might include potential travel grants to several students from
Alabama A&M to attend one of the annual ForestGEO training workshops.

Roles and Responsibilities of Key Personnel
Dr. Luben Dimov, PD of the project, will lead the effort and take part in all
aspects of the project. Dr. Dawn Lemke will co-manage the project and provide
student training and analytical support, particularly in terms of geospatial and GIS
perspective. Dr. Patricia Gowaty will assist with research data quality control and
analysis, ethics training, and critical thinking training. Dr. Stephen Hubbell, having
established the first 50 ha forest plot in the world in 1980 on Barro Colorado Island,
Panama, which be a valuable asset to the project, thanks to his expertise in the field
of the project. Hubbell and Gowaty will not receive any funds from this grant for their
efforts on the project. William Finch was instrumental in securing TNC acquisition of

the Paint Rock property that has the ForestGEO site. Finch has also worked
tirelessly to promote the project and raise funds for education and research activities
on the site. We will take full advantage of his taxonomic expertise and seek his help
with species identification in this hyper-diverse ecosystem. The project will also
make use of his connections to the TNC and other conservation organizations, and
his ability to work with media outlets (including digital and online media) for getting
public exposure of our educational and research programs. Finch will be employed
as a part-time consultant for part of the first year of the project, including the summer
months.
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Timetable
Activity/Task and person(s) responsible

2019

2020

2021

Sp Su Fa Sp Su Fa Sp Su Fa
Planning evaluation (all PDs)
Advertise the internships, hire 17 undergraduates and coordinator in year 1, 10 interns total for years 2 and
3 (Dimov, Lemke)
Obtain bids for and acquire UTVs, obtain surveyor bids (Dimov, Lemke)
Training interns in species identification, tree measurements, field safety, leadership (all PDs, coordinator)
Census on 25 ha plot (yr 1), error check and collect metadata (yr 2), recensus plot (yr 3), additional data
collection (interns, Finch, Weninegar, Dimov, Lemke)
Symposium to train interns in data management and analysis (Condit, Gowaty, Hubbell, Dimov, Lemke)
Hire 2 work-study undergrads during the entire academic year for data entry, validation, and interpretation
(Dimov, Lemke, coordinator)
Begin preliminary data analysis and preparation of manuscripts (all PDs, Condit)
Products: database; publications (3 submitted manuscripts); presentation at the SAF or ESA conferences
Formative Evaluation (all PDs and the 3 external evaluators)
Invite select HBCU faculty and students for year 3 symposium/workshop
Products (yr 2 and 3): expanded database; publications (min 3 submitted manuscripts/year); presentation at
the SAF or ESA annual conferences
Summative Evaluation and Final Report development (all PDs and the 3 external evaluators)
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Logic Model
SITUATION

INPUTS

ACTIVITIES

OUTPUTS

Forest ecosystems are under threat of a
growing population, increase extraction
of natural resources, challenges of
climate variability, and complex
demands from a globalized economy.
Intensive research is needed to
determine how forests assemble and
thrive, and how they respond to a
changing world and climate.
Many species important to forest health
and diversity remain unidentified at both
the microscopic and macroscopic level
The U.S. needs to increase racial and
ethnical diversity in scientific
professions in the next 50 to 100 years
because its economic viability depends
on a diversified work force
Minorities continue to be
underrepresented in major scientific
research projects and publications.
Minority students have few
opportunities to train and work with top
tier scientists, especially in forestry and
related professions.
Students (and particularly minority
students) have few opportunities to
interact directly with natural
communities, limiting their ability to
understand and appreciate significant
ecological and global problems.

This
institutional
leadership and
planning
Partners (TNC
and the
Smithsonian/C
TFS)
Stakeholders
State and
Federal funds
Faculty and
staff time and
effort at the
University
Undergraduate
students
Infrastructure
Interactive
learning

Design and conduct longterm research in large,
carefully surveyed forest
plots
Publish scientific articles
based on data produced by
those plots.
Develop new experiments
for those plots that test
developing hypotheses.
Teach students by
integrating them with the
research at every phase,
explaining its purpose and
methods, and challenging
them to provide input on
the process.
Train students in
taxonomic identification,
making them familiar with
all aspects of in situ forest
inventory
Introduce students to the
world’s top ecologists and
biologists working on the
site, resulting in numerous
non-formal educational
opportunities and career
counseling

Baseline data for the long-term study of
forest dynamics
Spatial framework for further studies of
biodiversity in the Paint Rock forest
Scientific publications
Development of new research methods and
research technologies
Identification of new taxa, including key
soil community components as well as
plants and animals.
A better understanding of forest ecosystem
assembly and survival
New data on forest response to increasing
carbon and changing temperature and
rainfall regimes
New and critical information for forest,
conservation and government policy
decision-making
Articles in popular media, and radio and TV
presentations on the project
Students graduate with forestry and
environmental sciences degrees
A stronger, well-rounded, diverse
workforce
Improved curriculum, training of students in
modern forest inventory and dendrology
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(Logic model – continued)
OUTCOMES
Short-term (Knowledge)
Faculty provide experiential education to undergraduate students
Students develop competencies in forestry, environmental, and natural
resources
Students are introduced to real-world forestry and natural resource issues
Students develop thinking, analytical, and problem solving skills through the
experiential learning activities
Students familiarized with the complexity of ecological communities
through on-site exposure
Students introduced to doctoral and post doctoral opportunities at major
research institutions
New plant and animal taxa identified
Increased knowledge of forest ecosystem health and survival globally
Increased knowledge of forest interactions with increased carbon inputs and
climate variations
New data on the interaction between plants and trees and fungal, bacterial
and other non-vascular communities above and below ground
Better data for policy development
Improved methodology for identifying critical ecosystem components

Medium-term (Actions)

Long-term (Conditions)

Increased ability to sustainably
manage forest systems

Increased security in a global
economy

Enhancement of student
classroom performance through
use of interactive agricultural and
environmental education

Greater appreciation of
biological, environmental, and
natural resources

Increased proficiency in real
world application
Minority students fully prepared
for scientific careers
Minority students prepared to
help develop and coordinate
major scientific research projects
Application of published data and
research
A new generation of students
more aware and informed of the
importance of ecosystem health to
human lives and endeavors

Increased diversity of the
STEM workforce
Larger participation from
minorities in scientific
research and the scientific
community
Better forest management
practices
Better decision-making for
forest, climate and
conservation policy
Better regional and global
recognition of the importance
of forest ecosystem
biodiversity and health

Assumptions: Taking a census and monitoring the forest community at large scale, with a companion effort to identify and understand the role of
microscopic and macroscopic communities, and environmental factors in forest health, provides valuable new data on how species assemble and
survive in forests. In the process of developing these research plots, students will be directly engaged in taxonomic identification and scientific
research at all levels, and engage on a daily basis with the world’s top research scientists.
External factors: Student availability, recruitment and retention will be critical to the success of this program. In a period of high unemployment,
those looking for workers in the private sector will compete for student’s time. Students have personal needs that may make full participation
difficult. Weather conditions may reduce student participation on-site.
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