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ABSTRACT:

This project will develop new tools and maps focused on identifying communities underserved
by urban forest green infrastructure, evaluating resilience under future scenarios, and optimizing
management strategies to mitigate disparities and risks. Specific project objectives are to: 1)
develop tools within the US Forest Service’s i-Tree platform to identify current ecologically
urderserved locations and prioritize urban forest management practices; 2) incorporate future
scenarios of tree species composition, climate, pests and urban development into tools developed
in objective 1 ; 3) create databases of underserved communities within 5-10 US urban areas,
evaluate likely risks and resilience for these communities under climate and development
scenarios, and develop optimized urban forest management strategies based on current and future
estimates of composition and age structure, plantable space, and benefits; 4) disseminate
developed tools and results through the i-Tree software platform, partnerships with regional
urban planning agencies, a national planning workshop, conference presentations, journal
articles, and webinars. Underserved communities will be engaged through The Nature
Conservancy’s Leaders in Environmental Action for the Future program and community
stakeholders. Deliverables from this project will provide urban managers/planners across the
country a toolset to identify underserved communities and optimize investments focused on
mitigating current conditions and future risks.
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Proposal Narrative:

1. Project Description (20 points), only one category may be selected per submission:

Metropolitan areas and their citizens rely greatly on green infrastructure for a variety of
ecosystem services that improve the livability of these regions and provide benefits to both the
local and global environment. Urban trees and forests within these metropolitan areas are an
essential component of green infrastructure that perform functions such as: removing air
pollutants, reducing energy use, improving water quality and controlling stormwater, providing
wildlife habitat, sequestering C, increasing property values; and improving community health
and well-being (e.g., McPherson et al. 1994, Nowak and Dwyer 2007). Increasingly, these
services are quantified and incorporated into infrastructure planning and municipal budgets
(Nowak 2006). However, within large urban areas there are often very great disparities in the
distribution of this green infrastructure and its associated benefits. Many communities are
underserved by existing green infrastructure for a variety of ecological, social, and economic
reasons (Heynen et al. 2006). A better understanding of how to identify underserved
communities and quantify the various ways in which these areas are underserved by current
green infrastructure is an important goal for urban planners focused on making urban regions
more livable and equitable (Schwab 2009).

This novel project will develop new tools and maps focused on identifying communities
underserved by urban forest green infrastructure and evaluating resilience under future landscape
change and management scenarios. The project will be developed within the US Forest Service’s
i-Tree platform, which will be used to bring the tools and results to the national urban planning
and urban forest management communities. The tools and analyses build on a very deep history
of work in urban forest assessment and will utilize a combination of field data and remote urban
tree canopy assessments to evaluate current and future tree species composition and benefits in
relation to pest impacts, climate change, and development scenarios. These data sources will be
applied to the specific project objectives focused on understanding distributions of urban forest
green infrastructure and the resilience of this infrastructure at the community-level.

The project’s specific objectives are:

1) To develop tools focused on identifying localities underserved by current urban forest
green infrastructure

2) Incorporate future scenarios of tree species composition, climate, pests and urban
development into the tools developed in objective 1.

3) To produce maps and databases for a set of US urban areas identifying communities
and locations within communities that are currently underserved by urban forest
green infrastructure, evaluate likely risks and resilience for these communities under
climate and development scenarios, and develop optimized urban forest management
strategies for these communities

4) To disseminate the developed tools and results through the i-Tree platform,
partnerships with regional urban planning agencies, partnerships with national and
local outreach and education groups, a national urban planning workshop, national
conferences, journal articles, and webinars.

The proposed project aligns with the goals of the 2015 National Urban and Community Forestry
Advisory Council’s Innovation Grant Category 1: Incorporating Urban Forests as Green
Infrastructure into Urban Planning Practices that will result in improvements for ecologically




underserved communities and regions. The project will provide urban managers/planners across
the country a toolset to identify underserved communities and optimize investments focused on
mitigating current conditions and future risks. Direct engagement with the urban planning
community through partnerships such as the Chicago Regional Trees Initiative and The Nature
Conservancy’s Healthy Trees/Healthy Cities Initiative (http://healthytreeshealthycities.org/) will
allow for effective transfer of tools and knowledge to this important audience. In addition,
connections with initiatives focused on improving green infrastructure in underserved
communities (such as the Millenium Reserve/Calumet Core program in the Chicago region -
http://www2.illinois.gov/gov/millennium-reserve) and engaging urban populations in
conservation (such as the Leaders in Environmental Action for the Future program -
http://www.nature.org/about-us/careers/leaf/) will allow the results of the work to be applied
directly to underserved communities in partnership with those communities.

The project will be conducted in three phases. The modeling projects that make up
Objectives 1 and 2 will be addressed concurrently. Following development of the modeling
tools, they will be applied in Objective 3 to case study urban regions. Finally, following
completion of these pilot assessments the modeling tools and products will be shared with the
urban planning community and public in Objective 4. The methods and process for the specific
objectives are addressed in more detail below.

Objective 1: Develop tools focused on identifying localities underserved by current urban forest
green infrastructure

The goal is to develop tools to identify ecologically underserved areas and to prioritize
urban forest management practices under current conditions by overlaying population density
and other socioeconomic factors with urban tree cover and several ecosystem service layers
including air pollutant removal, urban heat island mitigation, ultraviolet (UV) reduction, avoided
stormwater runoff and building energy savings. To evaluate current urban forest composition and
structure, data from i-Tree field sampling will be combined with remotely-sensed urban tree
canopy (UTC) assessment using the i-Tree Landscape platform (under development by Davey)
and compositional imputation models (under development by Chicago Regional Trees Initiative
at The Morton Arboretum and Field Museum). Modeling will be applied at multiple resolutions
- resulting data will be produced at the scale of communities, census block groups, and i-Tree
Landscape pixels. Figure 1 illustrates a scheme for prioritization of underserved locations; areas
classified as A (with high population density and low ecosystem services) are ecologically
underserved areas, and thus have a higher priority for planting. In areas classified as B, high
populations are currently well served by trees so the focus should be on tree protection and
maintenance. Areas in groups C and D are lower priority, and may be more suitable for future
development. In the course of the project we will assess different thresholds and combinations of
factors for identifying underserved locations — these methods will be tested and refined using
case studies (Objective 3). The tools will allow users to assess priority for intervention by
focusing on a single or combining multiple factors. These tools provide an advanced platform for
urban managers and planners to help determine priority management areas and will be
incorporated into i-Tree Landscape and are applied to case study areas in Objective 3.

Objective 2: Incorporate future scenarios of tree species composition, climate, pests and urban
development into the tools developed in objective 1.

The goal of this objective is to enhance the tools developed in Objective 1 to assess risks
associated with future changes to the landscape and incorporate tools to allow modeling of future



scenarios and the effect of specific potential urban forest management strategies. Future tree
cover will be modeled based on natural regeneration/mortality rates, planting strategies, climate
change, pest susceptibility, and urban development. All of these factors, in turn, affect
ecosystem benefits provided by urban forests. The i-Tree Forecast model that is under
development will be utilized to assess the impact of these future scenarios using a combination
of predicted climate patterns from the North American Regional Climate Change Assessment
Program (NARCCAP) (NARCCAP 2014) and species specific responses (Prasad et al. 2007),
development patterns from the EPA Global Change Research Program's ICLUS predictions (US
EPA 2014), and local data from regional planning agencies (where available), and pest risk based
on the list of 64 tree pests from the i-Tree (pest detection) module as well as the National Insect
and Disease Risk Map (NIDRM) from Forest Health Technology Enterprise Team (FHTET)
(USFS FHTET 2014). With the tools enhanced in this phase, underserved communities can be
identified, risks and potential future conditions can be modeled (including potential future
transitions into or out of underserved status), and urban forest management/investment plans can
be created to alleviate inequality and mitigate risks. Resulting community-level future analysis
model will be incorporated into i-Tree Landscape and applied to case study areas in Objective 3.
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Figure 1. Priority planting/protection identification scheme in tool developed in Objectives 1 and 2

Objective 3: Produce maps and databases for a set of US urban areas identifying communities
and locations within communities that are currently underserved by urban forest green
infrastructure, evaluate likely risks and resilience for these communities under climate and
development scenarios, and develop optimized urban forest management strategies for these
communities

In this objective the modeling tools developed in Objectives 1 and 2 will be applied in a set
of case studies in urban areas across the US to better understand the distribution of underserved
communities in these regions and the risks they face. The results of these analyses will also be
applied to optimize urban forest management strategies for various goals and benefits in future
scenarios using the i-Tree Forecast modeling platform. The goal is to demonstrate and refine the
applicability of the new i-Tree models (Obj. 1 & 2) to assess underserved communities based on
forest inventory and urban tree canopy data and provide proactive management strategies to



mitigate urban forest risk. We will create community-level data sets focused on the years 2010
and 2060 in the urban areas listed in Table 1. In these selected regions, field studies for i-Tree
and/or TNC’s Healthy Trees, Healthy Cities initiative projects have been or are being performed,
remotely-sensed urban tree canopy (UTC) assessments have been or are being performed, and
several peer-reviewed publications have been created on a variety of urban ecosystem service
analyses. We will create scenarios of potential urban forest management strategies (planting
strategies and volumes, canopy cover goals, compositional/diversity goals, pest/disease response,
climate adaptation goals) based on expert opinion (surveys of urban forest managers/planners in
each case study region). i-Tree Forecast will be used to assess the effect that implementation of
these scenarios would have on composition and cover, risk and resilience, and provision of
services across each case-study region. Within case study areas we will also test the potential of
additional lower-resolution land cover datasets to be utilized in the modeling process. This will
allow us to assess the necessity of very high resolution UTC data for other urban regions to
conduct modeling and develop strategies for areas to conduct modeling using lower resolution
datasets. Reviewer comment: Please clarify the areas that are going to be covered by the tool.
Remember there are interested parties that are not part of the continental USA and can be
benefited. Hawaii, Puerto Rico, Virgin Islands, Pacific Islands, etc. Also, to expand the utility of
the project outputs to a much broader range of cities we will include a number of other cities in
case study modeling that have either iTree data or UTC data in part to assess how successful
modeling efforts can be using other data sources (in this case National Land Cover Dataset
and/or Land Cover Database of North America instead of UTC and MODIS-based LAl instead
of i-Tree plot data). This will allow us to expand to arid regions, non-conterminous US areas,
and cities with a broader range of sizes and socioeconomic conditions (see Table 1). Also see
below discussion of the national scope of tools that will be developed.

Reviewer comment: There seems to be a strong focus on Chicago. The other noted areas
seemed to be an afterthought- Baltimore, NY, Syracuse NY, Philly. For this to be a national
project the applicant would need to strengthen the inclusion of other sites around the country.
The modeling process will be carried out in collaboration with project partners and with input
from stakeholders from each of the cities listed in the expanded Table 1. Results will be directly
applicable to management decisions and the planning process in those areas. We will collaborate
directly with professionals (both in the public and private sphere) in each of the study areas
through partner organizations, webinars, and the national planning workshop. In addition to the
focus on the full urban areas outlined in Table 1, within the Chicago metropolitan region a
detailed neighborhood-scale focus will be applied to the Millenium Reserve/Calumet Core
region, which is a priority region for green infrastructure investment in the region and an area
with high concentrations of underserved minority populations.

Reviewer comment: A large percentage of the US population lives in arid and semi-arid
areas and there are no cities /states from these areas listed in the proposal, nor any cities from
the tropical areas or Island nations. How can iTree be refined for air pollution or storm water if
only using eastern or Midwestern cities? These are proposed as national tools and should reflect
climate conditions for the entire country and the Islands.- The applicant needs to develop the
proposal, so it can applied elsewhere. The analysis tools developed in the project will be
national in scope and thus we have expanded the project to include a larger set of urban areas
(Table 1) that includes cities from arid and semi-arid locations and non-conterminous parts of the
country. Because the tools and data resources are national in scope, further efforts can easily




expand to any other areas of interest, including additional non-conterminous areas of the US and
its territories (such as Alaska and Puerto Rico). To expand to these areas currently will require
employing coarser or older data (as described above), and more appropriate or current data will
likely become available in the near future. Even though the case studies that we are planning to
develop only cover a subset of metropolitan regions in the nation, covering a national scale with
the project is within the revised project plan and the tools developed as part of the project will be
of use to any municipality in the country through the freely available i-Tree tools that will be
developed.

Reviewer comment: | feel there is some confusion about the word "underserved." The
proposers clicked the box under "outreach™ claiming they are developing this to reach a
"minority or underserved population" which infers "low income." BUT, in the proposal itself,
underserved refers specifically to areas essentially devoid of tree canopy which may or may not
have any relation to socio-economic status. In addition to a focus on identifying communities
that are underserved by urban forest green infrastructure (Obj. 1), the project will assess whether
communities that are underserved in a traditional socioeconomic sense are also those that are
most underserved by urban forest green infrastructure (this relationship will also be a focus of
education/outreach activities — see Obj. 4). As part of this objective we will conduct research on
the social, economic, and geographic factors that are most strongly associated with communities’
status as underserved -by urban forest green infrastructure. We will then evaluate how these
factors vary within the case-study urban regions and across the full suite of study areas at a
national scale. The goal of this analysis will be to better understand the underlying socio-
economic and geographic factors that are behind inequity in green infrastructure allocation and
that must be overcome to produce more equitable urban landscapes.

Table 1. Urban areas to be assessed as case studies for Objective 3 and sources for i-Tree plot data and
urban tree canopy assessment data.

City/State i-Tree Year No. i-Tree UTC? Data  Healthy Trees,
plots Year Healthy Cities
Chicago region, IL  2007/2010 2,076 Regional, Yes
ongoing —
2009 data
Syracuse, NY 2009 198 2010
Baltimore, MD 2009 195 2007
New York, NY 1996 206 Yes
Philadelphia, PA 1996 210 2008 Yes
Los Angeles, CA 2007/2008 348 2006 Yes
Atlanta, GA 1997 205 No
Golden, CO 2007 115 No
Boise region, 1D 2013 250 2013
Honolulu, HI None 2012

Objective 4: To disseminate the developed tools and results through the i-Tree platform,
partnerships with regional urban planning agencies, partnerships with national and local
outreach and education groups, a national urban planning workshop, national conferences,
journal articles, and webinars.




This objective will focus on disseminating the tools and results of Objectives 1-3 to a wide
variety of audiences and stakeholders through a number of platforms. The urban planning
community will be specifically targeted for engagement through both direct partnerships with
regional planning agencies in the urban areas used as case studies and also through a nationally-
focused workshop to be hosted by The Morton Arboretum with assistance from the Chicago
Metropolitan Agency for Planning (CMAP) in engaging the national urban planning community.
The results of Objective 3 will be directly incorporated into the planning strategies of regional
and local agencies in the case-study areas through existing partnerships (CMAP, Healthy Trees,
Healthy Cities, city foresters) and new connections that will be developed in the course of the
project. The workshop will illustrate the modeling tools and inform planners on how best to
incorporate the tools and results into practice. The workshop will also utilize the case studies to
highlight the process and outcomes of the work as it would be applied in other regions across the
US. Individual communities in the case-study regions will be engaged to help apply the findings
of the modeling to specific planning and urban forest management projects. In addition, the
models will be made available through the i-Tree platform for use by all interested stakeholders.
The models and results will be presented at national conferences, in peer-reviewed journal
articles, and through publically available webinars.

Reviewer comment: Please clarify if the applicant is really serving underserved
communities, if so, then how are they going to outreach to them. As a part of this objective the
project team and many partners will conduct direct outreach to underserved communities in a
variety of ways. One primary national-scale avenue will be the Nature Conservancy’s Leaders
for Environmental Actions for the Future (LEAF) program. This program is focused on under-
represented urban youth from diverse backgrounds and preparing these students to be the next
generation of environmental leaders. The program includes students from environmental high
schools in cities across the United States (including partner schools in case study cities —
Chicago, New York, Philadelphia, Denver (Golden), and Los Angeles). With lead from partner
Bill Toomey of TNC the project will develop curriculum for use in the LEAF program. This will

include lesson plans based on Obj. 1 that could be used in programs around the country and
direct engagement with LEAF students to conduct field verification of model outputs.

Another regional-scale avenue that the project will use to engage underserved communities
is through the Community Trees program at The Morton Arboretum, the Chicago Region Trees
Initiative, and the Millennium Reserve/Calumet Core program in Illinois. The CT/CRTI
programs focus on engagement of professionals and the public in the entirety of the Chicago
metropolitan region (Pl Fahey is a research lead on CRTI). The MR program focuses on green
infrastructure in a large number of communities on the south side of the Chicago metropolitan
region — many of which are underserved socioeconomically. The results of modeling for the
communities engaged by CT and included in the MR program will be presented directly to these
communities through public meetings organized by Community Trees and the Field Museum
Science Action Center (letter of support included from A. Derby-Lewis) and Illinois Department
of Natural Resources (letter of support included from N. Williamson). The goal of the meetings
will be to engage professionals and the public in a discussion of the types of ecological services
that the community is currently missing because of lack of tree canopy, likely future changes to
the canopy based on modeling results, and strategies for alleviating current deficits in canopy
and potential future damage.




A local-scale outreach/engagement strategy will be collaboration with DePaul University
and the Gary Comer Youth Center in the Grand Crossing neighborhood on the South Side of
Chicago (letter of support included) and the Calumet Environmental Education Program directed
by staff at the Field Museum Science Action Center. GCYC is located in a low-income African-
American community characterized by high crime and abandoned buildings where
approximately 78% of residents live below poverty level. In partnership with C. Klimas (letter of
support attached) and with support from staff at the Field Museum Science Action Center we
will develop lesson plans and field-based learning activities that will build on the i-Tree platform
and focus on the local case study scenario modeling results from Objective 3. Through
collaboration with DePaul we will engage with the Green Teens program at GCYC, where
students use the Center’s green roof and urban garden as outdoor laboratories to enrich their
educational experience and prepare them for college and careers. We will engage students in the
Green Teens program and other local education programs in activities focused on the i-Tree
model and its use by urban forest professionals and urban planners.

All materials developed for use in these national/regional/local engagement plans will be
structured such that the lessons are easily replicable in any community in the nation with the
input of local data. These products will be made freely available through the i-Tree platform and
will be disseminated and promoted to partner organizations and at national workshops and
conferences. These products will act as a template for community engagement using the i-Tree
software suite.

2. Originality and Innovation (5 points):

Currently there is no nationwide means expressly designed to assist urban planners and
forest managers in identifying communities and locations within communities that are
underserved by urban forest green infrastructure or are at high risk to the influence of future
stressors such as climate change, pests, and development. The results from this novel project will
include community-based forest assessment tools to assess provision of urban forest benefits and
risk and resilience to current and future natural and anthropogenic disturbances.

Taking advantage of the collaborators’ resources and expertise, a wide-range of nationally
available databases as well as current and future stressors will be integrated into the ongoing
web-based mapping application i-Tree Landscape. With a user-friendly interface, the web-based
mapping system will provide urban forest managers across the United States a comprehensive
means to identify underserved communities, quantify community resilience to the impact of
future scenarios, and plan management strategies to alleviate these conditions.

Newly developed tools will be integrated into the public domain i-Tree software suite, the de
facto standard tool for assessing urban forests in the United States and around the globe. Since its
initial release in 2006, i-Tree has achieved a dominant position through continuous integration of
new science, accessibility, and public acceptance. i-Tree has evolved with new analysis domains,
ecosystem services, modeling architectures as well as cutting edge computer platforms. New
additions to i-Tree from this project will provide not only enhanced functionality of the i-Tree
tool but a broader user-base. Reviewer comment: Why is the applicant only using iTree? By
utilizing i-Tree, we leverage a developed, accessible, and scientifically-based urban forest
analysis platform to identify underserved communities and promote equitable distribution of
ecosystem services and their stewardship. i-Tree provides the existing framework for
collaborative development, support and dissemination of the proposed new functionality. This




non-proprietary, public domain software ensures that the tools will be freely accessible and
evolve with newly available science through the future. This platform is widely used by urban
forest managers and scientists and further developing its functionality to include identification of
underserved areas and forecasting future benefits will be of great value to these users and new
users that may be attracted by this additional functionality. We will conduct proactive outreach
to key user groups such as urban planners, urban forest professionals, arborists, local regulatory
agencies, resource managers, and environmental consultants. Reviewer comment: Are there are
other software developers available that planners used? These should be explored to determine
if they can be a stand-alone software, complimentary to i-Tree or if they are not compatible. The
extensions to i-Tree that are developed in this project will be very useful to planners and other
professionals using other model suites, especially because many models that attempt to value
green infrastructure already rely on i-Tree as a base for understanding urban forest values. There
is definitely great value in further evaluating the potential for linking i-Tree (or at least i-Tree
outputs) with commonly used urban planning models (for example Envision Tomorrow,
UrbanSim, CityEngine, CommunityViz) and this will be a focus of the national planning
workshop that will be convened as part of the project. We expect that connections with planning
professionals (such as our partner the Chicago Metropolitan Agency for Planning), the national
workshop focused on planners (in partnership with CMAP), and presentations of models and
results at national meetings (including that of the American Planning Association) will allow us
to further develop both the use of i-Tree by planners and its integration with software tools
already in use by this group. We also plan to develop new educational tools based on the i-Tree
platform and focused on assess future urban forest benefits. These will be developed with
partners from The Nature Conservancy, DePaul University, and the Field Museum.

3. Literature Review (5 points):
See appendix

4. Project planning and timeline (10 points):

As detailed above, the research goals of the project will be fulfilled through three specific
objectives conducted in two phases. In addition, dissemination of the project’s deliverables will
be ongoing throughout the project term through development and integration with existing
software platforms. Figure 2 illustrates a timeline of the project implementation.

Phase 1 is planned to be completed in 20 months. In this phase, a variety of models and
datasets will be integrated into the i-Tree Landscape/Forecast platform to identify communities
underserved by urban forest green infrastructure. Urban tree composition and structure will be
estimate based on field data and remote canopy assessment. Air pollutant, temperature, UV,
stormwater, and energy saving models developed under the i-Tree projects will be
refined/enhanced to integrate into the new system. Several databases will be compiled based on
the nationally available climate (NARCCAP), urban development (ICLUS) and pest datasets.
The development of i-Tree Landscape and Forecast will be carried out throughout the phase to
integrate/facilitate the developed models and databases.

Concurrently with development of the new tools in i-Tree in phase 1, phase 2 is planned for
a 23-month period to apply the new system to the case study regions, develop mapping and data
products, and summarize findings in a technical report. Products will include maps and databases
identifying underserved communities and evaluating these factors for the years 2010 and 2060 in
the 10 case study urban regions. Along with these case studies, we will test the developed model
and make modifications to model interfaces, databases and routines as deemed necessary. The



tools developed in phase 1 and case studies in phase 2 will be presented at conferences and
submitted for publication as peer-reviewed journal articles and a technical report.

Phase/Task 2015 2016 2017 2018
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Objective 1:

i-Tree field plot mapping to UTC

Air pollutant model refine

Temperature model refine

UV model development/refine

Stormwater model dev/refine

Energy model devirefine

i-Tree Landscape

Objective 2:

NARCCAP pro

ICLUS pr

Pest database update

i-Tree Forecast development

o]

jective 3:

Case study data acquisition/integration

Case study modeling/data analysis

Case study map creation/data output

Objective 4:

Webinars

Outreach/Education Tool D

Outreach/Education Tool Implementation

Workshop/Planning

Case study report

Conferences

Journal articles

Evaluation

Biannual Report

Final Report

Figure 2. Timeline of proposed project

Throughout the project, we will evaluate the progress and deliverables of the project as well
as solve issues that impede smooth and efficient implementation of the project. In addition,
project management tasks include biannual and final reports on the progress and achievements of
the project. The tasks that will be completed by each of the partners are discussed in section 6.

5. Products (10 points):

The products from the first phase of the project (Obj. 1 & 2) will be two i-Tree tools that
will be freely available to users of i-Tree and will be advertised to stakeholders and potential
users through the i-Tree platform (http://www.itreetools.org). Both tools will be focused at the
community-scale and will thus be highly useful for both urban forest managers and local and
regional urban planners. The tool developed for Objective 1 will focus on identifying
communities that are underserved by current green infrastructure and prioritizing planting within
those areas to alleviate these issues. This tool will be used by regional planners (e.g., to focus
regional tree planting initiatives) and by community foresters (e.g., to prioritize specific planting
locations and species within the community). The tool developed in Objective 2 will focus on
highlighting communities that are under particular risk to future changes in the urban landscape.
This tool will also be of use to both regional planners (e.g., highlighting areas that may need
greater management resources and will need to be addressed by future planting programs) and
community foresters (e.g., planning for future tree removals and illustrating strategies for



planting to increase resilience). Together these tools will be especially useful for both audiences
in planning for resource allocation in the near and long-term. Following completion of the
development phase for each tool, potential users will be engaged through webinars focused on
the implementation of the tools (more detail in section 7).

The second phase of the project focuses on applying the tools to a set of case study regions
across the country. The products of this phase will include community-scale datasets and maps
for each case study region that highlight underserved communities (under various definitions of
underserved status) and communities at risk to future stressors (for each stressor and a composite
of all). These products will be made available to project partners and stakeholders from each
region both through direct interaction and through a workshop that will focus on the findings for
each region and how to apply to tools to other areas (workshop materials will also be made
available as a webinar). Finally, a technical report on the case study modeling will be developed
and published that will illustrate the results for each region, synthesize the findings, and give
recommendations for applying the process to other regions of the country with different types of
data resources.

We envision numerous scholarly publications resulting from this project. These publications
will provide the scientific evidence to support the applicability and validity of the data and
methods employed in the development of the tools and application in the case studies. We also
plan to address in a publication the factors that are related to a community being underserved by
green infrastructure and variation in these relationships across and within the case study regions.

We will present our findings at relevant national conferences throughout the project. We
have budgeted to attend one conference each during 2016 and 2017 and two conferences during
2018. We will select conferences to attend based on our ability to expose our work to a large and
diverse audience. Reviewer comment: Consider additional conference venues to consider -
ACES, AGU, AAG, Partners in Community Forestry. Potential forums for presentations include
(but are not limited to) meetings of the following organizations: Ecological Society of America,
International Society of Arboriculture, International Association of Landscape Ecology, and
American Planning Association, American Geophysical Union, American Association of
Geographers, ACES, and Partners in Community Forestry.

6. Collaboration (15 points):

This project will be implemented through a collaboration of The Morton Arboretum
(Morton), The Nature Conservancy (TNC), The Davey Tree Expert Company (Davey), the
USDA Forest Service Northern Research Station (USFS), and the Chicago Metropolitan Agency
for Planning (CMAP). Pls Fahey and Hirabayashi have ongoing research and outreach
collaborations with Dr. Dave Nowak, Project Leader of the Northern Research Station. Dr.
Nowak is a founder and on-going creator of the i-Tree model. He has a long history of advancing
our knowledge and ability to assess the effects of urban and community forests. We will work
closely with Dr. Nowak who will provide oversight and guidance. A letter of support from Dr.
Nowak is included in this proposal.

Morton will be responsible for conducting analyses and developing products for the case
studies, overseeing the project’s administrative and financial aspects, development of strategies
and management practices for use by urban forestry leaders and practitioners, stakeholder
outreach and engagement via workshop/webinars, and presentation of results through conference
presentations, journal articles, and technical reports.



Davey will be responsible for overall development of tools, software, and databases as well
as support for case study analyses. Davey will also lead the dissemination of the products and
results through i-Tree’s web site in addition to conferences/journal articles.

TNC will be responsible for integration of the tools and products into the Conservancy’s
urban conservation and Healthy Trees, Healthy Cities initiative in cities across the United States.
Connections with regional partners in Healthy Trees, Healthy Cities initiative locations (Table 1)
will be utilized to distribute case study results and engage stakeholders. The Leaders in
Environmental Action for the Future program is focused on preparing the next generation of
environmental leaders, focusing specifically on under-represented urban youth from diverse
backgrounds in cities across the United States. The program enables educators from
environmental high schools (including partner schools in case study cities — Chicago, New York,
and Philadelphia) to share best practices and scientific resources; provides urban youth with real-
world experience through paid summer internships in the conservation field; and increases
student awareness of higher education and career paths in conservation.

CMAP will partner on the project by helping organize the proposed workshop focused on
illustrating the modeling tools and engaging with the national urban planning community on how
best to incorporate the tools and results into practice. The workshop will also utilize case studies
to highlight the process and outcomes of the work as it could be applied in other regions and we
will help the project Pls expand this work to other urban regions using our existing connections
with other regional planning agencies.

7. National Distribution/Technology Transfer of Your Findings (10 Points):

The distribution and technology transfer of our findings is partially discussed in section “5-
Products” of this proposal. One primary distribution/technology transfer forum for our findings
will be the i-Tree platform. Web-based applications will provide users the ability to explore
community attributes (how well served by green infrastructure in various senses, risk to various
potential stressors, etc.) through maps, download models, user manuals, and background
information on our newly developed products as well as a variety of related Forest Service tools.
By collaborating with i-Tree’s lead developers, Davey and the Forest Service, we will ensure that
this tool gets fully integrated into the full framework of nation-wide dissemination, refinement
and support of these tools. As such, the tools will be freely accessible, peer-reviewed,
transparent, supported and refined by the i-Tree team to keep products adapted and current to
new science and management advances. The new tools developed as a part of the project will
each also be presented to potential users and stakeholders in a webinar at the completion of the
tool development phase (see Figure 2 — Timeline). These webinars will be focused on instructing
potential users on the data requirements and functionality of the tools.

Through a variety of conference presentations and publications we will inform the urban
forest research and practitioner communities of the results of this project. The technical report
based on the regional case studies will be publically available through the USFS-NRS website
and will be distributed to all stakeholders in the case study regions. Results will also be made
available to stakeholders in case study areas through the Chicago Regional Trees Initiative,
USFS collaborations, and the TNC Healthy Trees, Healthy Cities program. The national urban
planning community will be specifically targeted by the urban planning workshop to be
developed by Morton/CMAP (see 1 - Project Description — Objective 4). \We expect that
connections with planning professionals (such as our partner the Chicago Metropolitan Agency
for Planning), the national workshop focused on planners (in partnership with CMAP), and




presentations of models and results at national meetings (including that of the American
Planning Association) will allow us to further develop both the use of i-Tree by planners and its
integration with software tools already in use by this group.

While the primary target of the proposed tools are urban planners and urban forest
managers, we envision these tools to be used widely as a way to connect a broader community of
users with an understanding of urban tree benefits, forest risk, climate change, and managing for
resiliency. In Chicago, we will engage directly with underserved communities through
connections with the Chicago Wilderness Alliance and the IDNR Millenium Reserve/Calumet
Core project, which will be a specific focus of the Chicago region case study, and partnerships
with education/outreach focused groups at the Field Museum, Morton Arboretum, DePaul
University, and the Gary Comer Youth Center (see letter of support and Project Description —
Objective 3). Underserved communities will also be engaged through community planners and
foresters and also through the TNC Leaders in Environmental Action for the Future program.
This program is focused on underserved urban youth and the tools and results from this project
will be incorporated into the curriculum of this program in partner cities.

8. Project Evaluation (10 points):

We will use clear performance criteria and regular evaluations to monitor progress toward
project objectives. Project evaluation centers on attaining our objectives, which are described in
section “4- Project Planning and Timeline”. We will follow “SMART” goals for project
evaluation. We have defined specific project objectives, each of which contributes to the final
product. Our objectives are measurable, and for each objective we define steps to obtain that
objective. We have the ability, skills, oversight, and computational and financial resources to
attain each of these steps. While our objectives are expansive, they are also realistic based on
our past record of success. Finally, the steps in our project are timely, with Figure 2 outlining a
time line of steps for each objective. Reports detailing progress, describing successes, and
indicating problems encountered will be produced biannually by Morton and submitted to the
National Urban Forestry Program Manager. Formal project evaluation will be conducted
biannually in conjunction with the production of progress reports and evaluation by all partners
will be documented in progress reports. Feedback from stakeholders (planners, foresters, and
citizens from case study communities) on the utility of the final modeling tools and results will
be gathered as part of the final project evaluation process for the case study regions using online
survey tools. A final project evaluation report will be submitted to the NUCFAC executive staff
at the end of the grant period.

9. Experience/Personnel/Adequacy of Resources (5 points):

The Morton Arboretum is a national leader in urban forestry research and outreach through
its Research department, the Center for Tree Science initiative, and Community Trees program.
Morton is also a leader in regional planning efforts focused on urban forests in the Chicago
metropolitan region. These efforts include the Regional Trees Initiative, a region-wide, multi-
stakeholder strategy to improve the vitality and sustainability of the urban forest conducted in
partnership with all regional stakeholders with Openlands as a primary collaborator (letter of
support attached) and the Chicago Wilderness Alliance, an umbrella organization for
conservation groups focused on protecting nature and enriching life in the greater Chicago region
(letter of support attached). Co-PI Fahey is a forest ecologist with extensive experience in spatial
data analysis, landscape ecology, urban ecology, and research on climate impacts on urban
forests. He is the leader of the Regional Trees Initiative Forest Composition analysis effort, is



partnering with the USFS Northern Institute of Applied Climate Science on developing an Urban
Climate Change Response Framework (letter of support attached), and is the co-P1 of a regional
Oak Ecosystem Mapping and Recovery program with Chicago Wilderness.

Co-PI Hirabayashi is a broadly trained environmental modeler and software engineer. He is
a primary developer of i-Tree’s air pollution databases, weather pre-processors, and air quality
models, integrating skills of software engineering, GIS, and environmental sciences. Hirabayashi
has the backing of Davey’s Ecosystem Services staff and will leverage the collective skills and
knowledge of the i-Tree development team at all project phases to ensure seamless integration,
dissemination and support of the tools.

Nowak is Project Leader of the Northern Research Station. Dr. Nowak is a founder and on-
going creator of the i-Tree model. He has a long history of advancing our knowledge and ability
to assess the effects of urban and community forests.

Toomey is currently the Director of Forest Health Protection working as part of the
Conservancy’s North American Forest Priority. He leads the Conservancy’s Forest Health
Protection program which includes the following action areas: leading a North America based
partnership on forest health (the Continental Dialogue on Non-Native Forest Insects and
Diseases), implementing a national Don’t Move Firewood program, advancing the Healthy
Trees, Healthy Cities Initiative in several US cities.

Davey and the USDA Forest Service Northern Research Station are equipped with a large
capacity of computational resources, with several work stations with multi-core (4 to 8), multi-
thread processors. The computational ability is adequate to support this project’s requirements.

CMAP is the official regional planning organization for the northeastern Illinois counties of
Cook, DuPage, Kane, Kendall, Lake, McHenry, and Will. CMAP staff have diverse capabilities
in comprehensive planning, data research and analysis, and many related disciplines.

10. Budget Justification (10 points):

The total project cost is $587,220604,487 (Appendix, Budget Table). We are requesting
$292,171298,525 of this amount from the USDA Forest Service National Urban and Community
Forestry Challenge Cost-Share Grant Program. The non-federal match of $295,649305,962 is
from The Morton Arboretum, Davey Tree Expert Company, and The Nature Conservancy. The
majority of the project costs are for labor devoted to development of new tools within the i-Tree
modeling suite ($288,000), application of these tools to a set of case study urban areas
($157,787164,387), and development of outreach/technology transfer (documents, webinars,
workshop, and distribution of tools through i-Tree platform). Outreach/Community engagement
will be led by The Nature Conservancy through its Healthy Trees, Healthy Cities initiative and
Leaders in Environmental Action for the Future program and DePaul University through
collaboration with the Gary Comer Youth Center. Financial support for labor to integrate the
project with these programs and costs to produce related outreach materials is included
($46,00055,876). Travel expenses ($13,500) are for presentation of results at national scientific
and practitioner meetings and travel for project collaborators for development meetings and
annual project meetings. Workshop costs are estimated at $20,000 for hosting at The Morton
Arboretum based on extensive experience hosting similar meetings. The Federal Indirect
Overhead Cost Recovery Rate for Morton is 51-1547.31% ($59,93354,724) to be applied as a
match. No funds will be spent to purchase trees or plants, food, equipment greater than $5,000 or
on capital improvements to property. Details and further explanation of all these costs are
provided in the Appendix Budget Table and Narrative.




Appendix:

Budget Narrative:

Applicant: The Morton Arboretum

Project: Planning for equitable urban landscapes: Identifying communities underserved by urban
forest green infrastructure, assessing future risks, and optimizing management strategies

Budget Table

Federal Non-federal Match Source of
Funds Cash In-kind | Total Matching
(requested) Funds
Personnel* 99,671 58,141664,716 | 164,387457#8% | Morton
‘ Travel** 13.50012,000 1,500 13,500 Morton
Distribution*** 0 8,000 8,000 Davey
Workshop® 10,000 10,000 20,000 Morton
i-Tree Development” | 144,000 144,000 288,000 Davey
‘ Outreach/Community | 25,00032,854 15,00023,022 | 40,00055,876 TNC, DePaul
Engagement®@
Indirect Costs™ 59,93354,724 | 59,93354,724 Morton
Total Direct Cost = Total Match = 587,220604,487
292,171298,525 295,049305,962
* Personnel:

e Research Assistant for case study data preparation:

e Pl salary applied as match:

o Regional Trees Initiative Project Coordinator salary applied as match:

**Travel:

0 1950 hours @ $23.94/hr - 50% applied as match = $46,683
e Project Coordinator/Research Assistant for case study analysis and report

preparation
0 2763 hours @ $27.63/hr = $76,330

0 650-800 hours @ $43.98/hr = $28,58435,184
¢ Head of Community Trees/Regional Trees initiative salary applied as match:
0 60 hours @ $36/hr = $2,160

0 155 hours @ $26/hr = $4,030




e Morton: three scientific meetings @ $1500/trip = $4500 (one paid for by The Morton
Arboretum and applied as match); three annual project meetings @ $1000/trip =
$3000

e Davey: two development meetings for two persons @ $1,500/trip = $6,000

***Distribution:

o Davey: Develop, brand and integrate user’s manual, website content, online

accessibility, and support framework for dissemination through i-Tree
0 80 hrs @ 100% discount rate of $0 per hour = $8,000

&Workshop:

e Speaker travel and lodging ($10,000)

e Meals ($7,500) — as match

e Printing and mailing ($2,500) — as match

#i-Tree Development:

e Phase | - Development of models and datasets that will be integrated into the i-Tree
Landscape/Forecast platform to identify communities underserved by urban forest
green infrastructure.

0 1292 hours @ 50% discount rate of $60/hour (senior developer) = $77,520

e Phase Il — Application of new models to the case study regions and developing
mapping and data products.

0 748 hours @ 50% discount rate of 60/hour (senior developer) = $44,880

e Phase Il — Case study application & model refinement

0 360 hours @ 50% discount rate of 60/hour = $21,600
@Qutreach/Community Engagement: The Nature Conservancy — Healthy Trees-Healthy Cities
(HTHC) Initiative and Leaders in Environmental Action for the Future (LEAF) Program and
DePaul University

e HTHC Project Coordinator salary:

0 187 hours @ $31/hr = $5,785

e LEAF intern
0 840 hours @ $15.82/hr = $13,288

e HTHC Project Director salary as match:

o $15,000

e DePaul University Undergraduate Interns:
0 400 hours @ $12.37/hr = $4947
0 Fringe and Indirect Costs = $2907

e DePaul — C. Klimas salary and benefits as match
0 $8,022

e Qutreach materials = $5,927

~Indirect overhead: federal indirect overhead cost recovery rate is 51-1547.31% of project
subtotal ($119,199115,671) to be applied as a match.




Morton Arboretum Detail

A Research Assistant in Dr. Fahey’s Forest Ecology Lab at The Morton Arboretum will be
partially supported for 12 months to prepare for the case study modeling. The RA will be
responsible for acquisition and preparation of data from case study regions to be used in
modeling. Half of the salary and fringe benefits will be supported by NUCFAC and the other
half by The Morton Arboretum/Regional Trees Initiative (applied as an in-kind match). The
annual salary for the position is $37,050 with 26% fringe benefits — the NUCFAC share will be
$18,525 plus $4,817 in fringe ($23,341 total). A full time Project Coordinator/Research Assistant
for the Case Study modeling phase of the project (Obj. 3) will be supported for 17 months in Dr.
Fahey’s Forest Ecology Lab at The Morton Arboretum. The annual salary for the position is
$42,762 with 26% fringe benefits ($76,330 total for 17 months). This RA will be responsible for
case study modeling and map/data output creation, development of case study technical report,
and will co-author scientific publications.

Travel costs are included to support presentations of Case Study results by the Research
Assistant/Project Coordinator at a scientific meeting ($1500) and a practitioner focused meeting
($1500) and overall project findings by Pls at a scientific meeting ($1500). Also costs for PI to
travel to Syracuse for 3 annual project meetings ($1000).

Matching contributions from The Morton Arboretum/Regional Trees Initiative include half
of the RA salary and fringe ($23,342), +-menth250 hours of Dr. Fahey’s time for the first two
years and 2-menths300 hours in the final year ($67kiw/-26%fringe =$7146/mo*4-me800
hrs @ $43.98/hr = $28,58435,184), 20 hours of time/yr from Lydia Scott — Head of the Morton
Arboretum Community Trees Program/Regional Trees Initiative (60 hours @ $36/hr = $2,160),
and 40 hours of time for the first two years (for webinar development) and 75 hours for the third
year (for workshop planning) for the Regional Trees Initiative Project Coordinator (155 hours @
$26/hr = $4,030). Dr. Fahey will be responsible for supervising the Research Assistant/Project
Coordinator, interpreting analysis results and parameterizing models, supervising execution of
the grant, evaluating progress and producing biannual reports, scientific integrity and quality
assurance of products, and co-authoring of publications. Scott and RTI Coordinator will assist
with workshop planning and webinar development. Indirect costs for The Morton Arboretum at
the negotiated indirect cost rate (51.15%) are included as a match.

i-Tree Development Tasks Detail — Davey Tree Expert Company:
Obijective 1 — Underserved community identification tool/database developments
o i-Tree field plot mapping to urban tree canopy
o Air pollutant model refine — employing EPA’s ozone/PM2.5 fused air quality data
e Temperature model refine — resampling for a block group resolution
e UV model development/refine — database development, valuation; coding in C#
e Stormwater model development/refine — incorporating STI, code integration



o Energy model development/refine — building footprint wedge creation, valuation with
urban tree canopy
o Integration of data and models in i-Tree Landscape
Total costs: $155,040 less Davey cost share of $77,520= $77,520 in Federal need

Objective 2 — Incorporating future scenarios
NARCCAP process/assimilation — data processing, database creation
ICLUS process/assimilation — data processing, database creation
Pest database update — future pest range
e i-Tree Forecast development — canned scenarios for climate and pest changes
Total costs: $89,760 less Davey cost share of $44,880 = $44,880 in Federal need

Objective 3: — Case study application & model refinement
o Pilot city implementation
e Feedback and model/tool refinements
Total costs: $43,200 less Davey cost share of $21,600 = $21,600 in Federal need

Objective 4: — Distribution
e Develop, brand and integrate user’s manual, website content, online accessibility, and
support framework for dissemination through i-Tree
Total costs: $8,000 less Davey cost share of $8,000 = $0 in Federal need

DePaul University Detail:

Senior Personnel

Dr. Christie Klimas will commit 3.2% of her academic year effort to this project in Years 1 and
3. Dr. Klimas will help disseminate developed tools and results. Her effort on the project is cost
shared by DePaul University.

Other Personnel

Funding is requested for an undergraduate student to work during the summers of Years 1 and 3
at a rate of $12 per hour, 25 hours a week, for 8 weeks each year. This student will assist with
science outreach. An annual increase of 3% per year is factored into future years.

Fringe benefits
DePaul’s fringe benefit rate is 36% for full-time faculty working during the academic year and
7.65% for students working during the summer.

Indirect Costs
DePaul University’s federally negotiated indirect cost rate is 47.5%, MTDC (Modified Total
Direct Costs).




3. Literature Review

3.1 Importance of urban forest green infrastructure

Urban areas rely greatly on green infrastructure for a variety of ecosystem services that
improve the livability of these regions and provide benefits to the global environment and local
ecosystems. Urban trees and forests within cities are an essential component of green
infrastructure that performs functions such as: removing air pollutants, reducing energy use,
improving water quality and controlling stormwater, providing wildlife habitat, sequestering C,
increasing property values, and improving community health and well-being (e.g., McPherson et
al. 1994, 1997, Nowak and Dwyer 2007, Davis et al. 2012). Increasingly, urban forest ecosystem
services are quantified and incorporated into infrastructure planning and municipal budgets
(Nowak 2006). However, green infrastructure is often not distributed equally across large urban
regions and understanding how to identify underserved communities and quantify the various
ways in which they are underserved is an important goal for urban planners focused on making
urban regions more livable and equitable (Heynen et al. 2006). In addition, the future of urban
forest green infrastructure may be at risk to climate change, pest and disease introductions, and
cuts to municipal budgets needed for replanting and maintenance (Nowak et al. 2013a).
Understanding how to mitigate risks and promote resilience in urban forest green infrastructure
will be a significant challenge facing urban planners and foresters in the near future.

3.2 Identifying underserved communities

Within urban areas there are often very great disparities in the distribution of green
infrastructure and its associated benefits (Pedelowski et al. 2002, Perkins et al. 2004, Heynen et
al. 2006). Many communities are underserved by existing green infrastructure for a variety of
ecological, social, and economic reasons (Talarchek 1990, Perkins et al. 2004). In addition, the
ecological benefits provided by this green infrastructure can vary greatly across urban regions
(Davis et al. 2012). An important goal for urban planners focused on making urban regions more
livable and equitable should be a better understanding of the drivers of these inequities. For
example, although race and socioeconomic status can be highly related to green infrastructure
benefits, historical development patterns and pre-urban vegetation can also be associated with
these disparities (lverson and Cook 2000, Boone et al. 2010, Fahey et al. 2012). Identifying
underserved communities can also be complicated by varying definitions of underserved status.
Urban areas can be directly underserved by urban forests, such as by having a deficit of canopy
cover or few tree stems (Iverson and Cook 2000). Alternatively, the trees that are present can be
species of low ecological value or in poor health due to management deficiencies (Heynen et al.
2006). Finally, communities can be underserved by the various benefits provided by urban
forests, for instance if the trees are not located optimally to provide shade or stormwater
mitigation (McPherson et al. 1994). Quantifying the various ways in which communities can be
underserved by green infrastructure and investigating to what extent these factors co-vary will be
essential for including this often nebulous concept in practical planning efforts.

To effectively quantify how well a community is being served by its urban forest green
infrastructure, data is needed on the forest itself, environmental conditions, landuse and plantable
space, and socio-economic factors (Grove et al. 2006, Heynen et al. 2006). Models that
incorporate all of these factors will be most effective at illustrating the benefits associated with
the urban forest and the potential benefits that could be gained with additions or alterations to the



urban forest (Perkins et al. 2004). This latter factor is often not addressed in modeling focused on
urban forests, but is essential to quantifying underserved communities, because a community can
only be realistically considered underserved if the potential exists to add to green infrastructure
without extensive modifications to the existing land base (e.g., removing industry or residential
space to add parks or open space).

3.3 Vulnerability/risk assessment in urban forests

Assessment of the vulnerability of forests and tree species to future climate conditions, pest
and disease outbreaks, and development patterns has been a subject of intense study over the past
few decades (e.g., Prasad et al. 2007, Thompson et al. 2011, Duvenek et al. 2014). However,
most of these efforts have not explicitly dealt with vulnerability for urban forests and
assessments focused directly on urban systems have been limited primarily to the effects of pests
(e.g., Nowak et al. 2001, Poland and McCullough 2006). Recently, efforts have been directed
toward the assessment of climate change risk in urban forests — including alteration of species
vulnerability assessments (Iverson et al. 2011), development of Urban Climate Change Response
Framework and Vulnerability assessments (USDA Forest Service — Northern Institute of Applied
Climate Science: http://forestadaptation.org/urban), and incorporation of climate modeling and
development data into urban forest modeling (such as proposed here for the i-Tree platform).

The impact of climate change on urban forests is of concern to planners and managers. To
assess likely changes in climate, output from General Circulation Models (GCMs) is analyzed -
often in downscaled form (e.g., Hellmann et al. 2010). The North American Regional Climate
Change Assessment Program (NARCCAP) produces 50 km horizontal resolution precipitation,
temperature, and wind grids on a 3-hour time step. These grids provide both historic (1970-2000)
and future (2040-2070) meteorological predictions (NARCCAP 2014), and can provide us with
expected shifts in climate regimes across the US and the ability to predict the change in intensity,
duration, and magnitude of meteorological events in specific urban regions. In particular,
drought and temperature are likely to be much more extreme in many areas under future
climates, with likely negative consequences for forests and trees (Hanson and Weltzin, 2000).
Climate change is predicted to influence future forest conditions in part through affecting
climatic suitability for specific common tree species (Prasad et al. 2007). Data from i-Tree and
other urban forest censuses provide data on current inventory of live trees for each species and
DBH by land-use for many urban regions across the United States (Nowak et al. 2013b). These
data combined with an urban adaptation of the USDA Forest Service Climate Change Tree Atlas
(in development by NIACS — based on modifying factors approach of Iverson et al. 2011) can
provide assessments of current and potential future distribution of common tree species in the
urban regions of the United States.

Climate change may also affect urban forests through adaptive management plans as well as
the structural alteration of urban landscapes. Development patterns are likely to interact with
changes in climatic conditions to have especially intense impacts of future forest viability and
services (Thompson et al. 2011). The US EPA Global Change Research Program's Integrated
Climate and Land Use Scenarios (ICLUS) project provides predictions on housing density and
impervious surface changes across the country based on IPCC’s A1/A2/B1/B2 scenarios from
the current to the year 2100 (US EPA 2014). This database can be employed to illustrate areas
within urban regions that will have a high probability of being impacted by development and
predict future changes in locations that can support high levels of canopy cover/biomass.



Another important disturbance is insect and disease outbreaks, with impacts expected to be
especially intense in urban forests (Liebhold et al. 1995). The USDA Forest Service Forest
Health Technology Enterprise Team (FHTET) provides national insect and disease risk maps
derived with numerous models. These maps can be used to predict how individual tree species
will react to various mortality agents (USFS FHTET 2014).

3.4 Combining field and remotely-sensed data for urban forest assessment

In metropolitan regions appropriate spatially explicit data sets are generally not available or
lack sufficient information to quantify urban forest benefits and their variation at multiple scales
across the region. Fine-scale remotely sensed canopy cover and land use data are highly valuable
for identifying plantable space, optimizing investments in green infrastructure, and quantifying
certain values and services (Grove et al. 2006). However, these assessments do not provide
information on species composition or size structure, both of which are essential for
understanding future risk to climate change and pest outbreaks. Field-based urban forest
censuses are designed in such a way that information on species composition is only available at
broad scales (city or county level) and not linked to fine-scale canopy cover data. Effectively
combining these data products will be essential to understanding spatial variation in species
composition and size structure. Such information is needed to assess the potential impacts of
climate change, urban development, and invasive pest and disease outbreaks on urban forests,
their habitat value, and other associated ecosystem services at a community or within community
(e.g., census block group) scale. In addition, multi-scale, spatial data sets are essential for region-
wide planning efforts, especially in most effectively highlighting areas that are underserved by
green infrastructure and targeting areas for conservation or restoration that could provide the
most added benefits and most greatly influence landscape and habitat connectivity.

3.5 Forecasting and scenario modeling to optimize green infrastructure

Data on current urban forest composition, structure, and benefits and predictions of risk
related to future climate, development and pest impacts would allow for modeling to forecast the
effects of various scenarios of change on future forest conditions. Scenario planning has recently
become popular as a method to analyze outcomes in potential alternative futures, and represents
a paradigm shift from prediction-oriented environmental modeling (Peterson et al. 2003, Alcamo
2008, Schulp et al. 2008, Thompson et al. 2011). Rather than extrapolating from past trends,
scenario planning examines potential changes that may arise from new types of risks, new
management strategies, changing demographics or social conditions, or changing political,
market or economic conditions (Schoemaker 1995). In modeling focused on urban forests, these
scenarios could focus on environmental conditions, development patterns, and the actions of
urban forest managers and planners — including different planting strategies, management goals,
pest outbreak responses, resource/funding availability, etc. By combining groupings of different
scenarios for each factor, case-study modeling can then illustrate the impact of different
strategies in producing alternate future conditions with variable urban forest green infrastructure
and provision of ecosystem services. These methods have been widely applied to understanding
potential future conditions in rural forests under climate, pest, and development scenarios
(Thompson et al. 2011, Duvenek et al. 2014, etc.). However, these analyses have not included
urban forests as dynamics entities (generally represented by static biomass levels, if at all) and



scenario-based modeling of potential future urban forest conditions is needed to project future
changes in urban forest biomass, C storage, and provision of other ecosystem services.

3.6 i-Tree modeling approaches

i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA Forest Service and
the Davey Tree Expert Company that provides urban and community forest analysis and benefit
assessment tools (iTree 2014). The i-Tree tools assist communities of all sizes to strengthen their
urban forest management and advocacy efforts by quantifying the structure of the forest and the
ecosystem services that trees provide. i-Tree Eco is one of the flagship applications of i-Tree
software suite, which provides excellent community-scale information for urban planners and
managers. With a spatially lumped approach, the entire study area is simulated as a single unit.
This program is currently designed to provide estimates of urban forest structure, such as species
composition, number of trees, tree density and tree health, and ecosystem services that trees
provide including air quality improvement and associated public health incidence reduction and
economic benefits, carbon storage and sequestration, building energy savings and consequent
effects on carbon dioxide emissions from power plants, and storm flow reductions due to rainfall
interception by tree canopies. In addition, the pest risk analysis based on host susceptibility,
pest/disease range and tree structural value are also reported. In phase 1 of the proposed project,
the risk analysis feature will be further extended to consider species’ resistances to natural and
anthropogenic disturbance under current and future climate scenarios.

The newly developed i-Tree Landscape is a future flagship application of the i-Tree software
suite, which allows users to visually assess their urban forest structure and ecosystem services
via a web-based mapping interface. While i-Tree Eco provides excellent information for urban
managers at a community-scale, i-Tree Landscape will provide similar assessments at a finer
scale at which local forest management plans are applied. This program is under development
with a spatially distributed approach, in which input and output data are represented with grid-
based raster layers and can be aggregated by larger polygons (e.g., counties, cities, census block
groups, and watersheds).

i-Tree Species (i-Tree 2014) is a software utility designed to aid users in selecting the proper
species to produce the functions they desire. By providing a relative rating for environmental
benefits of each tree species at maturity, this program is designed to complement existing tree
selection programs that rank species for esthetics and/or other features. The user enters city and
state, from which the program determines the hardiness zone and eliminates all species not
sufficiently hardy. The combination of hardiness and selected functionality produces a ranked
list of appropriate species. A database that enables i-Tree Species is the i-Tree species database
that contains index values for about 1,600 individual species. This large species database covers
a broad range of native, naturalized and exotic trees. Pest and disease susceptibility of tree
species derived from the USDA Forest Service FHTET program (USFS FHTET 2014) is also
stored in this database.

i-Tree Forecast is an application under development that simulates future forest structure
and ecosystem services based on projections of current forest structure data — including tree
growth, mortality, and establishment (planting and natural regeneration). Each of these model
inputs can be altered to reflect scenarios of future climate, pest outbreaks, and management
strategies (see section 3.5). Annual tree diameter growth is estimated for the region based on the
length of growing season, species average growth rates, competition, tree condition, and current



tree height relative to maximum tree height. Mortality rates are based on tree condition and
species-specific mortality rates, which can be adjusted to account for the impact of pest or
disease outbreaks. Establishment patterns are tied to estimates of canopy cover, plantable space,
and canopy goals and species specific establishment can be adjusted to reflect species’ natural
regeneration rates, planting priorities, and planting material availability.

3.7 Incorporating urban forest green infrastructure in the planning process

In order to fully incorporate urban forest green infrastructure into the urban design process,
urban forests need to be viewed as an important part of the economic and social fabric of the city
(Nowak 2006). Urban forests also need to be portrayed as the dynamic systems that they are — to
align their value with the dynamic nature or urban systems. Quantifying underserved localities
and urban forests that are at risk to future changes will help address these issues and will
promote the incorporation of urban forest green infrastructure into the planning process. Both of
these factors can be seen as important drivers that can stimulate the influx of resources into urban
forest management (Schwab 2009). Tying urban forest management to socially underserved
communities should be a goal of urban planners, both to improve quality of life in the
communities and also increase funding opportunities for improving green infrastructure. The
type of data output that is the focus of this project will be useful in all strategic points of
intervention in the planning process (Schwab 2009). For example, maps of localities with urban
forests that are at high risk to future climate change could help with visioning/goal setting by
indicating the need for proactive management at a regional-scale, with plan making by
identifying subareas with specific need, and with implementation by illustrating priority planting
locations within at-risk localities. Forecast modeling based on projected future conditions and
planting/management scenarios (see section 3.5) will be especially useful in the planning process
to drive subarea planning and successful implementation. In addition, understanding how
socially and economically underserved communities overlap with ecologically undeserved
locations is an important research question. It will be very important to understand better how the
relationship between urban forest green infrastructure and economic and social characteristics of
communities differs within and among urban regions across the country of different sizes, with
differing development histories, and variable underlying economic and social conditions.
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— Undergraduate research interns

Jillian Pastick — Lake Forest College
Tatia Bauer — University of Michigan
Brian Bash — Northern lllinois University
David Carter — UW-Madison

David Gudex-Cross — UW-Madison
Albert Muelendyke — UW-Madison

Employment

— Forest Ecologist — October 2010-present. The Morton Arboretum, Lisle, IL

— Lecturer — June 2012-present. University of Michigan — Biological Station, Pellston, Ml

— Graduate Research Assistant - June 2006-2010. Dept. of Forest and Wildlife Ecology,
University of Wisconsin-Madison

Graduate Research Assistant — Jan. 2004-Dec. 2005. Dept. of Forest Science, Oregon State

University, Corvallis, OR
— Field Crew Leader - Fall 2003 & Summer 2004. Silviculture Lab, Dept. of Forest Science,
Oregon State Univ., Corvallis, OR

Field Crew Leader/Technician - Summer 2002 & 2003. HJ Andrews EF, Blue River, OR
Field Technician - Spring 2002. TERRA-PNW Lab - Oregon State Univ., Corvallis, OR

— Field/Lab Technician - Fall 1997-Fall 2001. Dept. of Natural Resources, Cornell Univ.,
Ithaca, NY

Research Intern - Summer 2000. Cornell Univ. — Arnot Teaching and Research Forest, Van

Etten, NY
— Field Technician - Summer 1999. Department of Environmental Science, Policy, and
Management, UC Berkeley, Berkeley, CA

Field Technician - Summer 1997 & 1998 Hubbard Brook EF, Thornton, NH

Honors/Awards

— Huron Mountain Wildlife Foundation: Manierre Award - 2013

— UW Vilas Travel Award - 2010

— HHMI Program in Scientific Teaching Fellow - 2009

— Garden Club of America Fellowship in Ecological Restoration - 2007

— Oregon State University Department of Forest Science Hayes Fellowship - 2005
— Member Xi Sigma Pi Forestry Honor Society — 2005
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Professional Memberships/Service

— Ecological Society of America

— Forest Guild

— Chicago Regional Trees Initiative — Director of Forest Composition and Modeling Program

— Chicago Wilderness Oak Ecosystem Recovery Working Group — Co-chair

— Chicago Wilderness Climate Change Taskforce

— Chicago Wilderness Trees and Green Infrastructure Taskforce

— Woodland Stewards Program — The Morton Arboretum

— Wisconsin Ecology Group Graduate Representative for the Forest and Wildlife Ecology
Department

Reviewer for:

— Ecology

— Journal of Ecology

— Plant Ecology

— Journal of Vegetation Science

— Applied Vegetation Science

— Forest Ecology and Management

— Rhodora

— European Journal of Forest Research
— Journal of the Torrey Botanical Society
— Northeastern Naturalist

— Ecological Engineering




Davey Experience

The Davey Tree Expert Company: 2015 NUCFAC Project Team

Project Lead and co-Pl

Satoshi Hirabayashi — Coordinator, Environmental Modeling

Satoshi Hirabayashi is an Environmental Modeler with 10 years of experience in solving urban
environmental issues with computer- and GIS-based models as well as several analytical
techniques such as statistical, sensitivity and time-series analyses. In addition, Satoshi brings
skills and experience in a broad range of software development and project management from his
past career at Motorola, Sony, and Accenture. Currently with the Davey Institute, based at the
USDA Forest Service, his primary responsibility is development of core computer models of i-
Tree Tools software suite, including atmospheric stability, solar radiation, mixing height,
evapotranspiration, leaf area index, air pollutant concentration, dispersion, deposition, and
biogenic emission, precipitation interception, and public health benefits. He is also engaged in
several US nationwide assessments of air quality improvement by urban forests such as the
EnviroAtlas project lead by US EPA. Satoshi published several research papers on
environmental modeling and GIS applications in peer-reviewed technical journals. Satoshi
earned a Ph.D. and Master of Science degrees in Environmental Resource Engineering from the
State University of New York College of Environmental Science and Forestry, and a Bachelor of
Science degree in Electronics and Communication Engineering from Tokyo City University in
Japan.

Primary Staff

Scott Maco — Director of Research and Development

Scott Maco provides management and leadership for Research and Development at the Davey
Institute. His focus on applied research and development of urban forest assessment and
management tools. Specifically, Scott works to create new technologies that provide better
access and understanding of trees’ environmental benefits and how ecosystem services can be
enhanced by managing urban forest structure. Scott has 15 years of experience in planning,
design, and implementation of urban forestry enhancement projects and developing the tools to
facilitate effective resource management. Scott collaborates to lead development of the i-Tree
Tools software suite and provides leadership for many ongoing federal, state, university and
private sector cooperative research projects for Davey. Scott is the author of several peer-
reviewed articles on urban forest assessment and a frequent contributing writer for industry
journals and magazines. Amongst other awards, Scott was a recipient of the 2008 Forest Service
Chief’s Honor Award for “Engaging Urban America.” Scott holds a Master of Science in
Horticulture and Agronomy from the University of California, Davis and a Bachelor of Science
in Urban Forestry from the College of Forest Resources, University of Washington.



Davey Experience

Mike Binkley — Manager of Technology Development

Mike Binkley is a Manager of Technology Development with 15 years of experience whose
primary responsibility is the application of new technology to Davey endeavors. Past projects
include the use of GIS analysis to resolve environmental and natural resource management
issues, the development of Davey’s GIS-based Asset Manager software and handheld field data
collection software, as well as online mapping and web design, GPS vehicle tracking, satellite
derived land cover classification, and cartographic design. As such, he strives to maintain
extensive knowledge of contemporary GIS software as well as common operating system
software and hardware platforms. In addition, he teaches GIS programming part-time at Kent
State University. Mr. Binkley holds a Master of Arts in Geography — GIS from Kent State
University and a Bachelor of Science with Honors in Natural Resource Conservation with
minors in Climatology and Geography from the same institution.

Lianghu Tian - Research and Development Analyst, IT

Lianghu Tian brings 14 years of expertise in information technology, digital image processing,
remote sensing and Geographic Information Systems (GIS) to Davey. Currently, Lianghu is a
Research & Development Analyst. He manages IT activities, application design, and research
and development projects for The Davey Institute. Tian specializes in computer programming,
network administration, SQL database server administration, remote sensing satellite image
processing, neural networks, web design and GIS. Before joining Davey, Tian completed various
research projects in the United States (including Managing Urban Sprawl and Land Resource
Changes by Remote Sensing and Geographic Information Systems; Great American Secchi Dip-
in Program and Satellite Image Processing and Geographic Information Systems), as well as
research projects in China including Gold Mine Detection by Remote Sensing, Urban
Information Systems and Land Resource Information Systems. He has published numerous
articles in his fields of expertise and has won several distinguished awards. Tian holds a PhD
from Kent State University, a Master of Arts from Kent State University and earned both Master
and Bachelor of Science degrees in information and image processing and remote sensing from
Zhejiang University in China.

Al Zelaya - Research Urban Forester

Al Zelaya is a Research Urban Forester for The Davey Tree Expert Company. His primary
responsibilities include development, research, training, website administration and providing
technical support for urban forestry environmental service projects. His current focus includes
support and integration tasks related to i-Tree, IPED (pest detection protocol) and SDAP (storm
damage assessment protocols) initiatives. Al has more than 10 years experience working in urban
forestry, arboriculture and natural areas management. Most recently, he was a Regional Urban
Forestry Coordinator for the Wisconsin Department of Natural Resources and a County Forestry
Crew Chief in Northern Illinois. He is also a graduate from the Municipal Foresters Institute
(MFI) program and currently is a member of the MFI instructor cadre. Mr. Zelaya has a Bachelor



Davey Experience

of Arts Degree from DePaul University in Chicago, Ill., and is currently working on completing
a master’s degree in Natural Resources and Environmental Sciences from the University of
Ilinois. Al is an ISA certified arborist and a member of the Society of Municipal Arborists, the
International Society of Arboriculture and the Society of American Foresters.

David Ellingsworth — Lead i-Tree Programmer

David Ellingsworth is a lead programmer for the i-Tree development team. His primary
responsibilities include the development and maintenance of i-Tree Streets. David has experience
developing with variety of programming languages including Java, .Net, C++, C, PHP, Perl,
HTML, and CSS. He holds a Bachelors of Science in Computer Science from The University of
Akron, an Associates of Business in Software Development and an Associates of Business in
Network Communications Technology from Lorain County Community College. Prior to joining
the i-Tree team, he developed web-based applications in .Net and ASP for Software Answers.

Michael Kerr — Lead i-Tree Programmer

Michael Kerr is a lead programmer for the i-Tree development team. His primary responsibilities
include development for i-Tree Eco, i-Tree Hydro, and i-Tree’s Pocket PC applications. He also
develops and maintains the i-Tree Installation package. Michael studied Computer Science at
Youngstown State University. He specializes in programming C#, VB.NET, VB6, and VBA
applications along with configuration, installation, and software maintenance. Past projects
include converting i-Tree Eco and i-Tree Streets to the .NET Compact Framework, the i-Tree
Eco Report Generator, an XML to MDB conversion library, and a Pocket PC communication
library.

Jason Henning — Research Urban Forester

Jason Henning is a Research Urban Forester with the USDA Forest Service and The Davey Tree
Expert Company. He has a Ph.D. in Forestry and an M.S. in Statistics from Virginia Tech. Jason
has 15 years of experience in teaching and research involving the quantitative assessment and
modeling of forest resources. He has published peer reviewed research on forest growth
modeling, silviculture, forest ecology, and remote sensing. He spent six years at the University of
Tennessee teaching courses in forest and natural resource inventory, and researching methods for
quantifying and modeling forest resources. Recently, he returned to his home state of
Pennsylvania and his current position at the Forest Service’s Philadelphia Urban Field Station.
His current work focuses on applied scientific research and communication of scientific topics to
support the informed management of urban forests. He also contributes to support and outreach
involving the i-Tree suite of tools and manages projects employing i-Tree software in the
Philadelphia area.

Allison Bodine — Research Forester
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Allison Bodine is a Research Forester with the USDA Forest Service and The Davey Tree
Expert Company. Her contributions to the development of i-Tree include providing application
testing and feedback, as well as data mining to update species and location databases. She has
also worked specifically with i-Tree Eco to develop methods to analyze pest risk, identify
invasive tree and shrub species, and quantify the impacts of air pollution removal on human
health using the U.S. EPA’s Environmental Benefits Mapping and Analysis Program (BenMAP).
Allison has a master’s degree in Natural Resource Management from the SUNY College of
Environmental Science and Forestry in Syracuse, NY and a Bachelor of Arts in Environmental
Design and Geography from the University at Buffalo.

Alexis Ellis — Research Urban Forester, GIS

Alexis Ellis is a research urban forester with 17 years of experience in the fields of forestry,
information technology and Geographic Information Systems (GIS). In her current position with
Davey and the USDA Forest Service she is responsible for projects relating to software
development, database management, geospatial analysis, image processing and environmental
modeling. Currently, her chief responsibilities include; developing the iTree Forecast model,
energy modeling for iTree Design and analyzing temperature patterns following changes in tree
canopy. In addition, she teaches GIS part-time at SUNY College of Environmental Science and
Forestry (ESF). Alexis has a Master of Science in Forest and Natural Resource Management
from SUNY ESF and a Bachelor of Arts Degree in Geography from Queen’s University.
Previously, Alexis worked for the US Geological Survey as a Remote Sensing and GIS
Specialist developing web mapping applications, software, and map products in support of
various natural hazards support, hydrologic analysis and natural resource conservation projects.

Michael Leff — Research Urban Forester

Michael Leff is a member of the Davey Institute Ecosystem Services team, based at the
USDA Forest Service Philadelphia Field Station. Among his current responsibilities is leading
the development of “Sustainable Urban Forestry Standards,” intended to serve as a scalable
guide for all communities. He is also Ambassador of the newly launched Delaware River Basin
Urban Waters Federal Partnership site, which encompasses four cities in the region. Previously,
Michael was urban forestry program manager at the Pennsylvania Horticultural Society,
watershed program manager at the Pennsylvania Environmental Council, and land manager at
Awbury Arboretum in Philadelphia. Michael currently serves as president of the Pennsylvania
Urban & Community Forests Council. He is also highly involved in the Society for Ecological
Restoration, both as president of the SER Mid-Atlantic Chapter and Northeast North America
regional representative on the SER International board. Michael is an ISA-certified arborist and a
member of the International Society of Arboriculture, the Society of American Foresters, and the
Forest Guild. Prior to his environmental career, Michael worked for many years in all facets of
communications, especially involving editorial responsibilities with print publications and
related media. He holds a B.A. from the University of Virginia.
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Yang Yang — Water Resource Engineer

Yang Yang is a Ph.D. on Environmental Engineering and now a Water Resource Engineer with
the USDA Forest Service and the Davey tree Expert Company. Her expertise is on water
resource engineering and ecosystem services modeling. She has more than six years' experience
on investigating and modeling ecosystem services of vegetation in urban environment. She was
one of the developers and maintainers of i-Tree Hydro, and the developer of PASATH (the
Physics-based Analytical Spatial Air Temperature and Humidity model). Her research results
have been applied intensively by government agencies and consulting companies to assist
decision making and urban planning. She has solid programming skills in several languages,
such as C++, Matlab and SAS. Besides developing models, she also has a proven track record of
publications in top journals.

Kevin Whalen — Software Developer

Kevin Whalen is a software developer for the i-Tree team. His primary responsibilities are the
engineering, and development of i-Tree Landscape. Kevin has experience writing in a variety of
programming languages including C/C++, Java, C#, Javascript, Python, PHP, and Bash. He also
has experience working with differing web technologies, frameworks, and libraries. Kevin has an
Associate of Science in Computer Information Services from the National Institute of
Technology, and a Bachelor of Science in Computer Science from Kent State University. He is
perusing a Master of Science in Computer Science, with a focus on high performance computing,
at Kent State University. Prior to working for the Davey Tree Expert Company, Kevin worked as
a Database Analyst for CVS Caremark, and a Hardware Technician for the CVS Business
Integration Center Repair Shop.



The Nature Conservancy

Bill Toomey — Director, Forest Health Protection Program

Bill Toomey is currently the Director of Forest Health Protection for The Nature Conservancy,
working as part of the Conservancy’s North American Forest Priority. He leads the
Conservancy’s Forest Health Protection program which includes the following action areas:
leading a North America based partnership on forest health (the Continental Dialogue on Non-
Native Forest Insects and Diseases), implementing a national Don’t Move Firewood program,
advancing the Healthy Trees, Healthy Cities Initiative in several US cities. Most recently, Bill
served as the Executive Director of the Highstead Foundation, a conservation non-profit based in
Connecticut, which advanced forest conservation work throughout New England. Prior to that
he worked for The Nature Conservancy for 10 years in the Connecticut and Massachusetts
Chapters where he held positions as stewardship ecologist, landscape project director, and major
gift fundraiser. He has also worked for the City of San Jose, California where he managed the
residential recycling and composting program. Bill holds a bachelor’s degree in Biology from
Fairfield University and a master’s degree in Soil Science and Ecology from North Carolina
State University. Bill is also an ISA certified Arborist and is a member of the CT Urban Forest
Council.

DePaul University
Personnel Qualifications for Dr. Christie Klimas

My research brings together ecology and economics, in urban and tropical settings, to address
questions of sustainable resource use. Due to the economic drivers underlying resource use,
economic knowledge is an essential component of sustainability. Indeed, economic studies have
moved to the forefront of sustainable ecosystem management and recent research has focused on
guantifying the monetary benefit of ecosystem services like pollination, water filtration, and
carbon storage. From valuing tropical forests for their economic potential to quantifying the
benefits of urban green space, a commonality in my research interests is working toward
ecologically sustainable resource management that recognizes the role of citizen stakeholders. |
am co-leading a collaborative effort with funds from Environmental Protection Agency’s P3
(People, Prosperity and the Planet) Program. The overarching vision of this project is to train a
network of capable citizen scientists qualified to adaptively manage their part of the urban
landscape via soil quality assessment. This grant would also provide educational opportunities
for undergraduates to train community members and high school students in soil testing
techniques, bioremediation, or appropriate use of polluted landscapes. Indeed, one of my
research priorities is working with undergraduate students on projects that will give them the
skills to conduct and use science throughout their careers.




Partner and Stakeholder Support Letters
Partner Support Letters:

Dr. Satoshi Hirabayashi (GIS/Environmental Modeler ) and Scott Maco (Director of
Research and Development): The Davey Institute - Davey Tree Expert Company

Dr. David Nowak, Project Leader - USDA Forest Service Northern Research Station
Bill Toomey, Director, Forest Health Protection, The Nature Conservancy

Randall Blankenhorn, Executive Director, Chicago Metropolitan Agency for Planning
Dr. Christie Klimas, Assistant Professor, DePaul University

Stakeholder Support Letters:

Suzanne Malec-McKenna, Ph.D.: Executive Director - Chicago Wilderness
Daniella Pereira: Regional Forester — Openlands

Nancy Williamson, Regional Watershed Coordinator - Illinois Department of Natural
Resources - Millenium Reserve/Calumet Core

Lynne M. Westphal, PhD.: Project Leader & Research Social Scientist, USDA Forest
Service, Northern Research Station “People and Their Environments” Research Program

Chris Swanston, Ph.D., Director - USDA Forest Service - Northern Institute of Applied
Climate Science

Jacqueline Carrera: President and CEO — Parks and People Foundation

Stephen Harris, City-County Arborist — Department of Parks and Recreation, City of
Syracuse

Abigail Derby-Lewis, Conservation Ecologist, The Field Museum
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Mational Urban and Community Forestry Advisery Couneil May 13, 2014
201 14th street, SW

Sidney Yates Building 3rd Floor, NW (MS-1151)

Washinzton D.C. 20350-1151

To Whaom It May Concern-

On behalf of Dr. Satesh Hirabayashi and the Davey Institute Team, I am wnfing to inform vou of our
interest and willingness to collaborate on and support the project entitled Planming for equitable wrban
landscapes: Hm:{ﬁ'mg COMRINMItiEs muisrm\ad by urban forest green infrastructure, assessing future
rizks, and opfi £ ez with the Morton Arboretum and the Nature Conservancy.
Mmmhﬁm]ﬂmﬂhdpmhmphﬂml&nhﬁmgmmﬂﬂmﬂb}mmﬁmmemd
optimize their efforts and budpgets to marinnze community”s livability and equitability.

Establishing green mfrastructure is eritical for urban commumities that seek sustamable and

ically sound developments. H -, green infrastructure often 15 not distributed equally within
the neighborhoods, commumities or regions. To overcome this, wrban planners mmst be able to identify
underserved areas and vnderstand how to optinuize tree canopy to mifigate disparities in services and
nisk_ The project proposed here satisfies this need by developing and disseminating new means to
wisually identify underserved localities based on current and future wban forest scenanios, and assess
associated risks and benefits ufilizing the widely adopted i-Tree platform For the first time  manapers
will have the tools to understand how ecosystem services provided by urban green infrastructure are
distributed, and develop informed plans to make the comnmmnity more livable and equitable.

With the team of partners assembled for this project, we have the opportumty fo leverage the highest
leval of expertize and collaborztion with respect to developing and disseminating the science and
manapement tools proposed m this project. We will leverage a unique network of scientists, engineers,
software developers and science delrvery specialists for the benefit of the whan forest community. T
have no doubt that the results of this project will prowvide eritical information and timely tools that are
needed to better manage ouwr nation’s wrban forests in the face of climate change and increasimg wrban
development.

As project collaborators, we will be responsible for 1) overall development of models, maps, software
and information databases; and 2) the dissemination of the products and results through the i-Tree
platform.

Thank you for your consideration.
Smeerely,

is! Seall Mica

Scott Maco

Director of Research & Development

Davey Tree Expert Company
Phene: 425-505-0383

Email: scott macoi@davey.com

Dmgm “De It Right Or Not At All”
“emRECYCLES AN Etapiores-Dmed Cumpder
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May 13, 2014

Ms. Nancy Stremple, Executive Staff to NUCFAC
USDA Forest Service

201 14* Street, S.W.

Sidney Yates Building, 3 Floar, NW. (M5-1151)
Washington, D.C. 20250-1151

Board Members

RE: The Morton Arboretum Proposal for the National Urban and Gerald Bennett, Chair
Commumity Forestry Challenge Cost-Share Grant Program. Ritz Athas
Frank Beal

Dear Ms_ Stremple: Reger Clzar
Elliott Hartstein

On behalf of the Chicago Metropalitan Agency for Plarming (CMAP), T am Allarsan
writing to express our support for The Morton Arboretum's Propesal for the Lisa Laws
National Urban and Commmumity Forestry Challenge Cost-Share Grant Program, Andrew Madigan
Categary 1: Incarporating Urban Forests as Green Infrastructure into Urban Raul Raymunde
Plarming Practices, which will result in improvements for ecologically Rick Reinbald
underserved communities and regions. William Redeghier
Caralyn Schofield

CMAP has partnered with The Morton Arbeoretum in development of a Peter Silvestri
Fegional Trees Initiative that is working to improve the Chicago Region urban Rae Rupp Srch
forest. Animpartant part of this effort is assisting commmnities to better Thamas Weisner

imderstand the value and function of their forest and the need to plan and
manage the urban forest as a collective effort to support green infrastructure.
Both institutions have also been highly involved in creating a Green

here would be very valuable in both of these efforts.

Mon-voting Members
André Ashmore

Sean 2'shea

Leanne Redden

Executive Directar
The Arboretum and its partners proposs to develop new green infrastructure Randy Blankenha-n
analysis tools that will utilize i-Tree and remote canopy assessments to identify
locations that are underserved with respect to urban forest green infrastructure
and their resiliency regarding future scenarios such as climate change and
and other local and regional planning agendes in evaluating ricks, optimizing
investments, and developing forest management strategies that will support the
‘urban forest and improved environmental services at the commumity scale.

CMAP will partner on the project by participating in the proposed workshop
focused on illustrating the modeling tools and engaging with the national wrban
planning commumity on how best to incorporate the tools and results into
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May 13, 2014

USDA Foresr Service National Urban and Community Forestry Assistance Program
National Urban and Conununity Foresuy Advisory Council

Washington, DC 20250-1151

Subject: Letter of Partnership

Dear National Urban and Comumunity Forestry Advisory Council Members:

T am writing to inform you of The Nature Conservaney’s interest and willingness to collaborate and
support the Morton Arboretum’s project entitled: Planning for equitable urban landscapes:
Identitying communities underserved by urban torest green inbastucture, assessing tuture risks, and
optimizing management strategies. I believe the team has prepared a compelling and eftective
proposal to advance the goals of NUCFAC and has developed an innovative proposal to
incorporate urban forests as green infrastructure into urban planning practices that will resulr in
improvements for ecologically underserved communities and regions across the US, Tlook forward
to working with the other partners and am excited to collaborate on this important project.

The Nature Conservancy’s collaboration and involvement in the work will foens on utilizing our
existing conservation science expertise and Healthy Trees, Healthy Cities work 1o assist the
development of key elements of the action plan, assist in involving partners and stakeholders in the
process and helping to disseminate this intormation and plan to the urban forestry community.

We greatly appreciate the opportunity to contribute to this propesal and look forward to working in
collaboration with the team to complete this important work. Should vou have any questions or
require additional information, please don’t hesitate to contact me at (203) 482-5221 or by email at

btoomey i?.".lm:.m_::.

Sineerely,

Bill Toomey
Director, Forest Health Protection Progrun
The Nature Conservaney
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Dear NUCFAC Review Team,

I enthusiastically support The Morton Arboretum’s Proposal for the National Urban and
Community Forestry Challenge Cost-Share Grant Program, titled Planning for equitable urban
landscapes: Identifying communities underserved by urban forest green infrastructure, assessing
future risks, and optimizing management strategies, I will work with the Morton Arboretum and
supporting organizations to help disseminate tools and results through the i-Tree software
platform by running two 2-week immersion science summer programs with partner organizations
in the community {Gary Comer Youth Center). This will directly involve students underserved
by green infrastructure in quantifying where this could be improved, training them in cutting
edge science and economic valuation techniques. Equally important, they will spend part of the 2

weeks at DePaul where they will meet individuals from admissions, financial aid, the office for

minority student success, and many others. This will help them to envision themselves at college
This builds on DePaul’s existing strong partnership with the Gary Comer Youth Center.

I am excited and enthusiastic about the potential to collaborate with the Morton Arboetum in
disseminating research results to underserved communities and students. Feel free to contact me
if you have questions or would like additional information.

Sincerely,

Dr. Christie Klimas, Assistant Professor
Environmental Science and Studies Department, DePaul University
T13-235-8423

cklimas@depaul.edu

L Field Code Changed




Wilderness

May 15, 2014

Mancy

Executive Staff to NUCFAC

USDA Forest Service

201 14th street, SW

Sidney Yates Building 3rd Floor, NW (MS-1151)
‘Washington D.C. 20250-1151

Re: ‘The Morton Arboretum Proposal for the National Urban and C ity Forestry Challenge
Cost-Share Grant Program

Dear Ms, Stremple:

Chicazo Wilderness would like to provide this letter of support for The Morton Arboretum's Proposal for the
Mational Urban and Commumity Forestry Challenge Cost-Share Grant Program, Category 1t Incorporating Urban
Forests as Green Infrastructure into Urban Planning Practices that will result in improvements for ecologically
underserved communities and regions.

The Morton Arboretum is a member of Chirago Wilderness, a regional alliance of more than 300 public and
private organizations in Illinois, Indiana, Wisconsin and Michigan working together to protect and restore
biodiversity across the greater Chicago metropolitan region. The Morton Arboretum has parmered with Chicazo
Wilderness in development of a Regional Trees Initiative that is working to improve the Chicago Regional urban
forest. An important part of this effort is assisting communities to better understand the value and function of
their forest and the need to plan and manage the urban forest as a collective effort o support green.
infrastructure.

The Arboretum proposes to develop a forest green infrastructure analysis tool that will utilize i-Tree and remote
canopy assessments to identify locations that are underserved with respect to urban forest green infrastructure
and their resiliency to future scenarios such as climate change and development impacts. This tool will be an
important resource to assist local and regional planning agencies in evaluating risks and developing forest
management strategies which will support the urban forest and improved environmental services at the
community scale recognizing the interconnected nature of our communities and the importance of green.
infrastructure.

1 appreciate your consideration of this worthwhile project.

Sincerely,

Suzanne Malec-McKenna

an Avenue, Suite 900 | Chicago, lllinois 0603
& chicagowilderness org

312
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May 13, 2014

Maney Slrampla,

Exgrutive Staff to NUCFAC

USDa Forest Service

201 147 straet, SW

Sidney Yates Building 3™ Flaar, WA {M3-1151)
Wazhington 0.C. 20250-1 151

Ra: The Merten Arboretum Progesal for the Mafional Urban and Community Forestry Challenge
Cosl-Share Grant Program

Daar Ms. Stremple,

Cpenlands would like to provide this lstter of supgorl Tor The Morlan Artoretum's propaosal for
fhe: Mational Urzan and Communily Foresiry Challenge Cost-Share Grant Program, Cetagarny 1
Incorporaling Urban Forests as Green Infrastruciure inle Urban Plarning Pracizes that will
resuUlt in impravements for ecalogicslly underserved communities and regions,

The Morten Arbareturn has partnersd with Cpenlands to develop the Regional Trees Inilialive,
werking to understand and improve the Chicago region urban fareat by 2040, An important sart
ol Ihis affari is assisting communities to baller understand the value and function ef thair forest
and the need [0 plan and mansge the urban forest as a aollective sttert to suppart green
infrastructure.

The Morten Arborelurn proposes to develop a graen infrastrusiure snalysis tool that will utilize i-
Tree and remote canopy assessments to identify locations that ars underserved with respect to
urizan forest green infrastructure and their resiliency to future scenarios such as cirmale changs
and developmant impsets, This tool will e an imparlan] rasourcs ko assist local and reglonal
planning agensies in evalusting risks and developing farest managemeanl strategies which will
supporl he urban forest and improved envirenmantal services at the communily saale,

We encourage you to consider this proposal thoughtfully and its impariance w vur regicn snd
olher regions across the country whare (his resourcs may be Utilized.

Sincq‘.\'ely,
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Laniella Persira
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Openlands
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Mancy Stremple,

Executive Staff to MUCTAC

LUSEA Fomest Service

201 14" street, SW

Sidney vates Building 3 Floor, NW (M5-1151)
Washington D.C. 20250-1151

Re: The Mortan Arboretum Proposal for the Matienal Urban and Community Forestiy Challenge
Cost-Share Grant Program

Dear Ms. Stremple:

The lingis Department of Natural Resources would ke Lo provice this letter of suppart for The Marton
Arbaretum's Proposal for the National Urkan and Community Farestry Challengs Cast-Share Grant
Prograem, Calegory 1: Incorporating Urban Forests as Green Infrastructure into Lirban Planning Practices
thae will result in improvements for ecologically enderserved communilios and regions.

The Mortan Arboretum has partnered with Openlands in development of a Regional Trees nitiative that
is working to improve the Chicago Regionzl urban forest. The Arbaretum is warking with IDNR and
athers ta help communitles better understand the walve and function of their forest, its importance in
sustaining wildlife, and the n=ed to plan and manage their urban forest as supporting greea
infrastructure.

I Wilinais” Wildlife Action Plan, the Green Cities Campaign recognizes Lhe imporLance of our urban areas,
the walue of urban trees far community health, and our urban eree canopy’s role as a critical companent
ot our migratary flyways. The Arboretum proposes to develop a forest green Infrastructure analysis tool
that will wtilize i Tree and remote canopy assessments to identify locations that are underserved with
respect ta urban forest green infrastructure and their resiliency to future scenaricos such as climate
change and development impacts. This tool will provide a step 1o develop strategies that will suppart the
wrban forest sustainzbility and improved environmertal sarvices at the community scale, and will be
targeting areas in praximby of siles thal are of slatewide ceological importance,

Local jurisdictiens are becoming increasingly aware of the value and necessity of their urban canopies
through wark fram rrusted institutions such as the Arbaretum and we encourage you ta consider this
proposal furils imporbance o our urban regions and obber wrban regions across tie counlry.

.;: -
‘:——/m& /fé{;ﬁ’ﬂ——————m
Mancy Williarmsan
Green Clties Carrgalgh Manager, lilingis Wilkdlife Action Plan
lllinoiz Department af Matural Resourges
namcy willlamsan@illinois.gov
Cell 815-263-5857



LIS[)A  United States Forest Northern Research Station 1033 University Place £360

Department of Service Evanston IL 60201
2255 Agriculture £47 866 0311 x11
February 13, 2014
Dear NUCFAC Review Team:

I am pleased to support The Morton Arboretum's Proposal for the National Urban and Commumity
Forestry Challenge Cost-Share Grant Program, Category 1: Incorporating Urban Forests as Green
Infrastructure mto Urban Plannimg Practices that will result in improvements for ecologically
underserved commumities and regions. This project will build in meamngful ways on existing Forest
Service investments, and will be developing and testing methods that are nationally applicable.
Furthermore, and perhaps most importantly, this project seeks to develop tools that will help prevent
mhneemuunmmhlm]nmbycombmngchmtechmgemk,teemﬁmmmuf
underserved area

The Morton Arboretum and broad array of partners have begun development of a Regional Trees
Initiative that is working to improve the Chicago Fegion urban forest. An important part of this effort
15 assisting communities to better understand the value and fimction of their forest and the need to plan
and manage the urban forest as a collective effort to support green infrastructure. This project grows
this regional sustainability management approach to other cities, with a focus on underserved
communities.

The Arboretum and its pariners propose to develop new green infrastcture analysis tools that wall
utilize i-Tree and remote canopy assessments to identify locations that are underserved with respect to
urban forest green mfrastructure and their resiliency to future scenanos such as climate change and
development impacts. This work builds en pnior and ongong USFS projects in the region, including i-
Tree field plots sampling and a regional Urban Tree Canopy assessment. A growing mmber of
commmmities have these tools — or could realistically get them — allowing the analysis tools developed
in this project to be readily applied broadly from coast to coast.

Sincerely,

7 &W

LYNNE M. WESTPHAL, FhD
Project Leader & Research Social Scientist
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410 Maclnnes Drive, Houghton MI 49931
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May 8, 2014
Nancy Stremple,
Executive Staff to NUCFAC
USDA Forest Service

201 14th street, SW
Sidney Yates Building 3rd Floor, NW (M5-1151)
Washington D.C. 20250-1151

RE: Fahey/Nowak Proposal to NUCFAC

The Northern Institute of Applied Climate Science is pleased to offer support for the NUCFAC
proposal focused on modeling communities at risk or underserved by urban forest green
infrastructure, The focus on risk and resiliency for the urban forest coincides especially well with
our work. We are currently engaged in developing an urban forestry climate change response
framework (see forestadaptation.org/urban), with a pilot project focused on the Chicago region.
The Morton Arboretum (and Dr. Fahey specifically) is a primary collaborator on this pilot project,
and Dr. Nowak has contributed significantly to the process as well. The modeling proposed for the
Chicago region will be very useful in refining the pilot climate change response framework project
in the future and will aid in development of community-scale vulnerability assessments (another
focus of the pilot project being conducted in collaboration with The Morton Arboretum, Chicago
Wilderness, and the Chicago Regional Trees Initiative). In addition, the urban forestry climate
change response framework will be expanded to other cities in the near future, The outputs of the
modeling tools and case studies included in this proposal will be extremely useful in that process.

Sincerely,

5

Dr. Chris Swanston
Director, Northern Institute of Applied Climate Science
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May 15, 2014

Maney Stremple

Executive Staff: National Urban & Community Forestry Advisory Council
U.5. Forest Service

201 14™ Street SW

Sidney Yates Building (MS-1151)

Washington, D.C. 20250-1151

Re: 2015 U.S. Forest Service National Urban & Community Forestry
Challenge Cost-Share Grant Program

Dear Ms. Stemple:

On behalf of the Parks & People Foundation, I would like to express our strong
support for The Morton Arboretum, the Davey Tree Expert Company and The
Mature Conservancy’s proposal for this grant program called, “Planning for
equitable urban landscapes: Identifying communities underserved by urban
forest green infrastructure, assessing future risks, and optimizing management

strategies.”

This proposed project to develop a new national assessment tool set will
provide us with a more accessible and comprehensive way to assess the
distribution of green infrastructure and its associated benefits that can assist in
planning our tree planting and management in Baltimore City. We are happy to
provide this team with data on Baltimore City’s urban forest to assess and
improve the livability and equitability of the community based on current and
future urban environments. We look forward to working with this team on the
development of these tools and using them in Baltimore's street tree, green
infrastructure, and forest restoration planning and design. Parks & People is
currently implementing green infrastructure 90 projects with $8 million and
have recently installed 15 projects costing $1.5 million.

Urban forests and green infrastructure are key elements in achieving Baltimore
City’s urban tree canopy expansion and Parks & People’s “One Park” concept.

Should you have any questions, please feel free to contaet us.

Sincerely,

i ton (i

Jaequeline M. Carrera

President & CEQ

Stieff Silver Building 800 Wyman Park Drive Suite 010 Baltimore, MD 2120 410-448-5663 www.parksandpeople.org
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FARKS, RECREATION ANDI YOUTH PROGRAVE

Staphonla A WMiper, Movor

. May 14, 2014
Maucy Sremple -
Exerutlve Stalk National Urban £ Commwnity Furestry Advisury Sounc
[L.5 Farest Rervira
201 14™ Grget SW
Siclney Yatas Building (M3-1151)
Meashinplun, DG 21250-1151

Be: 2015 U8 Turest Service Natinnal |.than & Catarnunity borestry Challenge Cost-Share Grant
Program

Dhear Moy

On behalf of the Clty of Syracuse, |would like ta offier my =treng soppeet for The Worton Arhoretum,
the Davey Tree Bxpert Company and The Nature Cansrrvancy's prapesal, "Flanning for equitahle
urban Enddscapes: Ldentfping cocteeonmilées wode rse mved by orban Rarest grieen infrastrurtore,
assessing fanue risks, and aptimizing mandgemenl slialegios"

The propesed national assessment ool-set produced Wirouell iy projecl will provide am sccessible
and comprehensive method tn determine how preen infrastroctare [and dts benefits) are
Uistribuled throughuutthe city, The Svracuse Parks Deparcoent will wee this informadon to inform
vur tree planting and managrment investments with the (ateat on optimlzEne these benetts tor the
ealive connmuily.

Weure happy Lo provide Chis Leaen with our recently invenenriad (2073 and up to date street tree
and park bee data, Improved livabilily through o bueter distritiution of our green investments will
e the outrome.

Walnok forward to wortdng witl dis reanyon the development of Lese Leuls and using thern in
Aur street bres, grewen infrastroctore, and foregt restoratlon planning and desigo,

Sincerely,



mField

Muscum

Nancy Stremple,

Executive Staff to NUCFAC

USDA Forest Service

201 14th street, SW

Sidney Yates Building 3rd Floor, NW (MS-1151)
‘Washington D.C. 20250-1151

Re: The Morton Arboretum Proposal for the National Urban and Community Forestry Challenge
Cost-Share Grant Program

Dear Ms, Stremple:

The Field Museum would like to provide this letter of support for The Morton Arboretum's Proposal for
the Natienal Urban and Community Forestry Challenge Cost-Share Grant Program, Category 1:
Incorporating Urban Forests as Green Infrastructure into Urban Planning Practices that will result in
improvements for ecolegically underserved communities and regions.

The Morten Arboretum and many other regional agencies are developing a Regional Trees [nitiative that
is working to improve the Chicago Region urban forest and integrate information about the values of
urban forests into the regional Chicago Wilderness Green Infrastructure Vision, An important part of
this effort is assisting communities to better understand the value and fanetion of their forest and the
need to plan and manage the urban forest as a collective effort to support green infrastructure.  The
work proposed here would be very valuable in these efforts.

The Arboretum and its parmers propase to develop new green infrastructure analysis tools that will
utilize i-Tree and remote canopy assessments to identify locatons that are underserved with respect to
urban forest green infrastructure and their resiliency to future scenarios such as climate change and
development impacts. This tool will be an important resource to assist local and regional planning
agencies in evalnating risks, optimizing investments, and developing forest management sirategies,
which will support the urban forest and improved environmental services at the community scale.

For example, this project could support an ongoing Millennium Reserve (MRE) green infrastructure
project, which involves 33 communities in Chicago's South Suburbs. [serve as a climate change
technical advisor for the MR project and have guided the integration of climate considerations into the
green infrastructure planning and prioritization process. Our work with these communities to refine a
‘map product that praphically illnstrates the area’s interconnected green infrastructure network has
revedled that many community organizations and residents desire to improve the urban tree canopy in
their community, and need local technical assistance to enable them to do so. [ believe The Morton
Arboretum’s propesal for the National Urban and Community Forestry Challenge Cost-Share Grant
Program will provide a much-needed resource for the region, particularly in underserved communities
in Chicago's South Suburbs, to help address community needs and build capacity to improve the
resiliency of the Chicago region urban tree canopy.

Sincerely,
Abigail Derby Lewis
Conservation Ecologist
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	Teaching
	Mentoring
	 Morton Arboretum Undergraduate Research Fellowship Program – co-PI
	 Stuart Hupp – Virginia Tech - 2014
	 UMBS REU Program
	 Aubrie De La Cruz – Cal Poly – Pomona - 2013
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	 Lecturer – June 2012-present. University of Michigan – Biological Station, Pellston, MI
	 Graduate Research Assistant - June 2006-2010. Dept. of Forest and Wildlife Ecology, University of Wisconsin-Madison
	 Graduate Research Assistant – Jan. 2004-Dec. 2005. Dept. of Forest Science, Oregon State University, Corvallis, OR
	 Field Crew Leader - Fall 2003 & Summer 2004. Silviculture Lab, Dept. of Forest Science, Oregon State Univ., Corvallis, OR
	 Field Crew Leader/Technician - Summer 2002 & 2003. HJ Andrews EF, Blue River, OR
	 Field Technician  - Spring 2002. TERRA-PNW Lab - Oregon State Univ., Corvallis, OR
	 Field/Lab Technician - Fall 1997-Fall 2001. Dept. of Natural Resources, Cornell Univ., Ithaca, NY
	 Research Intern - Summer 2000.  Cornell Univ. – Arnot Teaching and Research Forest, Van Etten, NY
	 Field Technician - Summer 1999. Department of Environmental Science, Policy, and Management, UC Berkeley, Berkeley, CA
	 Field Technician - Summer 1997 & 1998 Hubbard Brook EF, Thornton, NH
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