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The Green Cities Research Alliance (GCRA) was
initiated by the USDA Forest Service, Pacific Northwest
Research Station in 2009 to build a program of
social and biophysical research sciences on urban
ecosystems in the Puget Sound region. Through
an integrated social-ecological research program,
GCRA meets the practical needs and concerns of

organizations and agencies that links to investigations
in other U.S. urban areas.

GCRA pairs scientists with practitioners and local
decision makers to co-design and implement research

and programming efforts that provide relevant and
practical information.
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GREEN CITIES RESEARCH ALLIANCE:
RESEARCH on SUSTAINABLE CITIES THROUGH
SCIENCE, POLICY, AND ACTION

The Green Cities Research Alliance (GCRA) focus has been to conduct practical,
stakeholder-engaged research that provides immediate value and also lays the
framework for future research. This report presents findings from the first five years of
socio-ecological systems research in the Pacific Northwest.

Practical - Land managers have begun to incorporate new data sets, research findings,
and evidence-based best practices into planning and operations. Applications include
urban forest management plans, tools such as field guides, public engagement
processes, and resources for landowners.

Efficient - The GCRA collaborative model has been extremely efficient. The return on
investment from initial funding exceeded expectations, with dozens of publications
and presentations, and widely applied results. Federal funds have been leveraged,
producing a nearly 3 to 1 return rate.

Innovative - GCRA research uses new approaches. Based on the US Forest Service’s
All Landscapes focus, a coupled human-natural systems approach, and partnering
scientists and practitioners to co-design and conduct science, GCRA delivers results in
innovative ways.

ACCOMPLISHMENTS TO DATE

The number and quality of products produced are a strong indicator
of success over the first five years of the GCRA. For a list, see the GCRA
Publications and Presentations section at the end of this report.

46 Peer-Reviewed Publications

40+ Scientific and Academic Presentations

26 Professional Publications

75+ Professional Presentations
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Research has been the central work of the Green Cities Research Alli-
ance for the past five years. Science results and science delivery prod-
ucts directly translate to the needs of policy makers and managers.
Research was conducted in the metro Seattle region, and across the
Pacific Northwest.

Knowledge about ecosystem services improves understanding of the structure, function, and value of King
County’s urban forest. i-Tree Eco data was collected for three project geographies - City of Seattle, the Green-
Duwamish Watershed, and King County parks. This effort went beyond a traditional i-Tree study, exploring ap-
plicability of the tool in the Pacific Northwest. Study results and valuations are supporting the City of Seattle’s
Urban Forest Management Plan update, and will aid similar management at the watershed and county levels.
Key results include: a structural value of $4.9 billion for Seattle’s trees; that Seattle’s forest removes 725 metric
tons of pollution from the environment every year, providing a pollution removal value of $5.6 million annually;
and that per acre, Seattle’s urban forest stores 9.9 metric tons of carbon and sequesters 0.7 metric tons of carbon
annually. This work is being presented in a technical report and in pubically accessible formats for land man-
agement. This data on the values of the natural environment establishes a strong baseline for studying urban
natural resources.



This project provided a comprehensive understanding of for-
est conditions that will inform long term strategic decisions.
Through the development and implementation of a new
rapid assessment technique, project partners for the first
time captured datafor 25,000 acres of King County parklands
distributed across 150 sites. Park managers can now use the
data for long term forest stewardship planning. In addition,
these rapid forest assessment protocols are now available
for use on other public lands. The assessment tools are being
developed in conjunction with research results on stewrd-
ship activity and location to aid effective resource use. Subse-
quent work will develop an interactive directory of stewardship
organizations, and aid other research using network analysis.

The Remote Sensing and Geospatial Analysis Lab (RS-
GAL) at the University of Washington provides research
and technical support to the GCRA team. Research proj-
ects have focused on developing regional urban land use/
land cover assessments, investigating uncertainty in urban
canopy cover assessment, and assessing the urban food
production potential for Seattle and surrounding areas. In
addition, RSGAL created and maintains a web-based data
portal that allows streamlined access to geospatial data
relevant to GCRA’s urban forest research. Trees provide
many benefits to cities, but can compete with alternative
horticultural land use applications such as urban agricul-
ture. We are examining the impact of the urban forest and
other land uses on the food production capacity of Seattle
using remote sensing technology. In addition, we are de-
lineating the area contiguous to Seattle required to pro-
vide the annual food needs of the population of the city.

Stewardship of urban natural resources is key to urban sus-
tainability. Over 700 stewardship organizations have been
identified and their missions, networks, and actions ana-
lyzed. Studies have also been completed about individuals’
volunteer stewardship motivations, actions, satisfactions,
and their commitment to organizations. Maps of the orga-
nizations stewardships ‘turfs’ are part of a national website
of similar effort in other major metropolitan areas.




Through collaboration,gainsinefficiencyandpracticalitycan
be achieved, making research more applicable and valuable.
An evaluation of the Green Cities Research Alliance structure
and process is underway to better understand why particu-
lar components of the Alliance have been successful, and to
identify improvements. A review of existing collaborative
research structures has shown that key operations and func-
tions may result in more lasting and effective partnership.

The research investigated the roles that non-timber for-
est products gathering, and stewardship practices play
in the development and management of healthy for-
est ecosystems in Seattle. Seventy-six semi-structured
interviews with 58 gatherers and 18 conservation lead-
ers were conducted. More than 433 plant and 53 fungal
species have socio-cultural value for foragers in Seattle.
Gathering creates opportunities for people to become in-
volved in stewarding plants, trees, and soils in our com-
munities. Many foragers have detailed knowledge about
urban green spaces and species, which could enhance
understandings of ecological relationships and change.

Volunteer environmental stewardship represents a criti-
cal component of ecological restoration efforts. There are
also substantial economic contributions that have gone
unconsidered. Tools, time, and transportation are all do-
nated to these events. Two tiers of consideration are being
explored. The first are the contributions made by the vol-
unteers themselves. The second are the contributions pro-
vided by volunteer event leaders or hosts, as well as spon-
sors. Results have produced academic and applied tools.
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RESEARCH APPLICATIONS

Many of the studies conducted by the Green Cities Research Alliance
are developed in partnership with resource planners and managers.
Results are used by agencies and organizations. Presented here are a
few examples.

Project partners developed new rapid assessment technique, known as the Forest Landscape Assessment Tool
(FLAT). Condition data for 25,000 acres of King County parklands, distributed across 150 sites, was collected for
the first time. Park managers are now using the data for long term forest stewardship planning. Importantly, the
forest assessment research and new database supported substantial increases in new forest stewardship fund-
ing for the County.

FLATField Manual

h Landscape
GCRA research and the resulting applied tools are already being used in lands man- m:, Tool

agement. Rapid forest assessment protocols are now available and in use on many
public lands. Additionally, the FLAT Guide has been developed for direct application
of the research, and is in use in multiple communities across the region. This science
delivery work example of the value of GCRA research for forest landscape manage-
ment.

With support from the USFS State and Private Forestry program, applied tools are be-

ing developed based on the cost estimation for volunteer led stewardship activities. < SR C——
The tool estimates costs for volunteer efforts which have traditionally been difficult to i e

consider. Data from the Central Data Repository (CEDAR) used by the City of Seattle
Parks and its partner land managers has been applied to this tool. It is streamlining
processes for field data collection and delivering project outcomes and performance
measures.




URBAN FOREST STEWARDSHIP PLAN
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In 2013 the City of Seattle updated its urban forest management plan,
moving to a stewardship-first approach. This new plan relied heavily
on forest assessment and ecosystem service results from GCRA stud-
ies. Using this data, a clear description of the benefits of the urban
forest led to management recommendations. The plan also calls for

additional urban forest research, and highlights the applied value of
the research.

Research findings about non-timber forest products, gathering, and
stewardship practices has been integrated into the development and
management of healthy forest ecosystems in and around Seattle. The
outcomes of dozens of interviews with gatherers has informed local
policies and organizations. City Fruit, a Seattle-based non-profit is
one of many organizations using the research in improve their out-
reach and programing.

ForestryCPR

Revive the Hearf ofowr Ferestal

King County has implemented a new assessment tool for landowners
using data and analysis developed through GCRA projects. This tool
allows landowners to estimate ecosystem service values for climate
mitigation and response for the trees and natural areas associated
with their property. It helps landowners to make better long term de-
cisions about their property.

credit: Robin Fay
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The Green/Duwamish is a major river system in the Seattle metropolitan area. It represents the full landscape
gradient from wildland forest to dense urban-industrial lands, and from the mountain peaks to the Puget
Sound. The Green/Duwamish has been a major study site in the GCRA’s forest assessment, ecosystem value
studies, and surveys of stewardship activities research program. The watershed continues to be a major land-
scape of concern in the region. It presents both major human and ecological challenges, containing an EPA
Superfund site, and communities experiencing serious economic and health risk. The GCRA is positioned well
to continue to be a leader in research science in the watershed, particularly through coordination with the
Urban Waters Federal Partnership.

GREEN/DUWAMISH WATERSHED STRATEGY

In 2014 King County, in collaboration with the City of Seattle and partners,
announced a collaborative process to refocus planning and restoration efforts
in the Green/Duwamish Watershed. The goals are to develop a strategy that
geographically links existing programs and projects with a vision for improved
public health, open space, water quality, land use and economic and community
vitality in the watershed. Work will be modeled after the Regional Open Space
Strategy (ROSS) which was created by the Green Futures Lab at the University
of Washington.
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URBAN WATERS FEDERAL
PARTNERSHIP

The Green-Duwamish was designated as the first Urban Waters
Federal Partnership site in the Pacific Northwest. This developing
national partnership among 12 Federal agencies is led locally by the
USDA's Forest Service PNW Research Station. In close coordination
with on-the-ground partners, the work addresses goals critical for
urban waterways, including the whole river system from industrial
urban core up to the National Forest. Goals of the Green-Duwamish
partnership include: promote conservation, clean water, breakdown
operating silos and encourage partnerships, reconnect people to
their waterways, advance environmental justice, and create local
economic benefits. The GCRA offers research and science to support
the Urban Waters program.

RETURN ON INVESTMENT ANALYSIS

With combined support of GCRA and the Forest Service’s PNW Station,
Earth Economics conducted a cost-benefit analysis for estuary habitat
on the Lower Duwamish. The benefits include 10 different ecosystem
services such as salmon habitat, water filtration, flood mitigation, rec-
reational fishing, and aesthetics.

MIDDLE GREEN RIVER: NATURAL CAPITAL INCENTIVES
This new research project will demonstrate how economic incentive
programs may be used to encourage use of specific land management
practices that produce positive ecological benefits for fish, while help-
ing improve water quality by reducing water temperatures, sediments
and nutrients. The project is being led by the Forest Service PNW Re-
search Station in partnership with EPA, NRCS, and King County.

Green Cities Urban Waters
Research Federal
Alliance Partnership

Building a plan,
together

As a key step in leading research in
the Green-Duwamish watershed,
the development of a synthesis
plan is underway. This operating
strategy will help align and leverage
each of the research projects in the
watershed through coordination
with the Urban Waters Federal
Partnership. The outcome will be a
guiding document that will ensure
efficient research undertakings
with valued and applied results that
inform each of the larger programs
in the watershed as well.
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LOOKING FORWARD:
HUMAN HEALTH ano WELLBEING

The GCRA has been focused not just on the impact people have on the environment, but the benefit that nature
provides to people. Knowing more about the role of natural resources in public health and epidemiology is criti-
cal, as declining human health is an increasingly expensive public cost. PNW scientists are providing evidence
that shows nature-based planning and design can promote health and prevent disease. This research is impor-
tant to communities throughout the region and nation.

Nearly 40 years of research shows that the experience of na-
ture is profoundly important to human functioning, health,
and well-being. Research has concluded that the natural en-
vironment in general, and trees specifically, can improve hu-
man well-being. Specific research investigations into this re-
lationship have been completed, and a systematic review of
the research to date is ongoing. The Green Cities: Good Health
webpage funded by the Forest Service State and Private For-
estry has identified over 3,000 scientific publications connect-
ing human health benefits to urban trees and greening.

GCRA is also investigating the relationship between trees and
human health outcomes. In one study there was an increase
in mortality related to cardiovascular and lower-respiratory-
tract illness in counties infested with the emerald ash borer.
The magnitude of this effect was greater as infestation pro-
gressed, and in counties with above-average median house-
hold income. Across the 15 states in the study area, the borer
was associated with an additional 6,113 deaths related to ill-
ness of the lower respiratory system, and 15,080 cardiovascu-
lar-related deaths.

King County, WA is investing heavily in green infrastructure approaches as one strategy to address a critical
stormwater consent decree with the EPA. A multi-phased project will to measure human health outcomes as-
sociated with the implementation of green stormwater infrastructure. The project site is in the South Park neigh-
borhood along the bank of the Duwamish River. A recent health impact assessment showed this neighborhood
at high risk for adverse health outcomes, including a substantially shorter life-span.

In the past 10 years the scientific evidence of the importance of urban nearby nature for human disease pre-
vention and health promotion has expanded rapidly. Northwest regional scientists have been key contributors
to this international evidence base. Investigations in PNW cities point to the importance of urban forests and
metro nature for individual and neighborhood quality of life. Additional work includes collaboration with the
Pacific SW region using combined urban forest and California state health survey data sets, and national level
economic valuations of nature-based health benefit across the human life cycle.



LOOKING FORWARD:
ENVIRONMENTAL ano SOCIAL JUSTICE

Ongoing studies are being designed to address environmental
justice and social equity. Work with King County on public health
impacts of urban natural resources is also continuing. Additionally,
the health impact assessment effort along the Green-Duwamish
is a central guide for GCRA research in the watershed. Veterans, at
risk for various emotional stresses and disorders, are another focus.
Both nature-based activity (such as stewardship) and passive
encounters (such as nature views from one’s home) can provide
benefit. These studies will explore how people who are working in
a range of urban forestry and other jobs, or even just interacting
with nature on an everyday basis, can benefit in mind and body.

credit: Robin Fay
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PUBLICATIONS ano PRESENTATIONS

These lists present the breadth of academic and professional products generated by the
Green Cities Research Alliance scientists, technicians, and partners.

Publications: Peer-Reviewed

Wolf, K.L. (in press). Invest from the ground up! The benefits
and economics of city trees and greening. In: Johnston, M. (ed.)
Trees, People and the Built Environment Il. Institute of Char-
tered Foresters, England.

Daniels, J. M., W. Brinkley, and M. Paruszkiewicz. (in press). Ur-
ban forest restoration cost modeling: A Seattle natural areas
case study. General Technical Report, PNW-GTR-XX. Portland,
OR: U.S. Department of Agriculture, Forest Service, Pacific
Northwest Research Station. Xx p.

Wolf, K.L., A.S.T. Robbins. (in press). Metro nature, environmen-
tal health, and economic value. Environmental Health Perspec-
tives. DOI:10.1289ehp.1408216.

Ciecko, L., Kimmett, D., Saunders, J., Katz, R., Wolf, K.L., Bazinet,
0., Richardson, J., Blahna, D.J. (in press). Forest Landscape As-
sessment Tool (FLAT): Rapid assessment for land management.
General Technical Report xx-xx. Portland, OR: U.S. Dept of Agri-
culture, Forest Service, Pacific Northwest Research Station.

Wolf, K.L., M.K. Measells, S.C. Grado, A.S.T. Robbins. (in revision).
Economic values of metro nature health benefits: A life course
approach. Urban Forestry and Urban Greening.

Styers, D.M., L.M. Moskal, and J.J. Richardson. (in review). Evalu-
ation of the contribution of LiDAR data and post-classification
clean-up to object-based classification accuracy. Journal of Ap-
plied Remote Sensing.

Romolini, M. and Wolf, K. (in review). Comparing professional
perceptions of environmental stewardship in Baltimore and Se-
attle. Urban Forestry and Urban Greening.

Wolf, K.L. 2014. City trees and consumer response in retail busi-
ness districts (pp. 152-172). In: F. Musso, & E. Druica (eds.) Hand-
book of Research on Retailer-Consumer Relationship Develop-
ment. Hershey, PA: IGI Global.

Wellman, K.F., K. Biedenweg, and K. Wolf. 2014. Social sciences
in puget sound recovery. Coastal Management 42, 4: 298-307.

Donovan, G.H. and J. Mills. 2014. Environmental justice and fac-
tors that influence participation in tree planting programs in
Portland, Oregon, U.S. Arboriculture & Urban Forestry. 40(2):
70-77.

Benfield, J. A., G. N. Rainbolt, P. A. Bell, and G.H. Donovan. 2014.
Classrooms with nature views: evidence of differing student
perceptions and behaviors. Environment and Behavior. DOI:
10.1177/0013916513499583.

Asah, S.T., Lenentine, M.M., Blahna, D. J. 2014. Benefits of urban
landscape eco-volunteerism: Mixed methods segmentation analy-
sis and implications for volunteer retention. Landscape and Urban
Planning. 123: 108-113.

Poe, M., LeCompte, J,; McLain, R.; Hurley, P. 2014. Urban foraging and
the relational ecologies of belonging. Social & Cultural Geography.
15(8): 901-918.

Dilley, J. and Wolf, K. L. 2014. Homeowner interactions with resi-
dential trees in urban areas. Arboriculture & Urban Forestry. 39(6):
267-277.

Richardson, J.J,; Moskal, L. M. 2014. Uncertainty in urban forest can-
opy assessment: lessons from Seattle, WA USA. Urban Forestry and
Urban Greening. 13(1): 152-157.

McLain, R. J,; Hurley, P. T.; Emery, M. R,; Poe, M.R. 2014. Gathering
‘wild’ food in the city: Rethinking the role of foraging in urban eco-
system planning and management. Local Environment: The Interna-
tional Journal of Justice and Sustainability. 19(2): 220-240.

Daniels, J. M.; Robbins, A.S.T.; Brinkley, W.R.; Wolf, K. L.; Chase, J. M.
2014. Toward estimating the value of stewardship volunteers: A
cost-based valuation approach in King County, Washington, USA.
Urban Forestry and Urban Greening. 13(2): 285-289.

Poe, M., R. McLain, M. R. Emery, and P. T. Hurley. 2013. Urban forest
justice and the rights to wild foods, medicines, and materials in the
city. Human Ecology. 41(3): 409-422.

Donovan, G. H., D. T. Butry, Y. L. Michael, J. P. Prestemon, A. M. Lieb-
hold, D. Gatziolis, M. Y. Mao. 2013.The relationship between trees
and human health: Evidence from the spread of the emerald ash
borer. American Journal of Preventive Medicine. 44(2): 139-145.

McLain, R, M. Poe, K. Biedenweg, L. Cerveny, D. Besser, and D.J.
Blahna. 2013. Making sense of human ecology mapping: an over-
view of approaches to integrating socio-spatial data into environ-
mental planning. Human Ecology 41 (5), 651-665.

Wolf, K.L.,, D. Blahna, W. Brinkley, M. Romolini. 2013. Environmental
stewardship footprint research: linking human agency and ecosys-
tem health in the Puget Sound region. Urban Ecosystems 16: 13-32.



Donovan, G.H., Y. L. Michael, D. T. Butry, A. D. Sullivan, J. M.
Chase. 2012. Comment on “Green space, health inequality, and
pregnancy”. Environment International. 39: 133.

Wolf, K. L. 2012. The changing importance of ecosystem servic-
es across the landscape gradient. In: Laband, D.N., B.G. Lockaby,
and W. Zipperer (eds), Urban-Rural Interfaces: Linking People
and Nature. American Society of Agronomy, Soil Science Soci-
ety of America, Crop Science Society of America.

Asah, S. T.; Blahna, D. J. 2012. Motivational functionalism and
urban conservation stewardship: implications for volunteer in-
volvement. Conservation Letters. 5(6):470-477.

Wolf, K. L. 2012. Open space and parks. In: Carswell, A.T. (ed.),
The Encyclopedia of Housing, Second Edition. Sage Publica-
tions, 920 pp.

Asah, S. T., Blahna, D. J. 2012. Practical implications of under-
standing the influence of motivations on commitment to vol-
untary urban conservation stewardship. Conservation Letters 5:
470-477.DO0OI:10.1111/cobi.12058.

Wolf, K. L. 2012. The changing importance of ecosystem servic-
es across the landscape gradient (pp. 127-146). In: Laband, D.N.,
B.G. Lockaby, and W. Zipperer (eds.) Urban-Rural Interfaces:
Linking People and Nature. Madison, WI: American Society of
Agronomy/Soil Science Society of America/Crop Science Soci-
ety of America.

Mclain, R.J., M.R. Poe, K. MacFarland, L. Brody, L.B. Buttolph, J.
Hebert, P. Hurley, N. Gabriel, M. Emery, and S. Charnley, S. 2012.
Gathering in the city: An annotated bibliography on urban non-
timber forest products gathering. Pacific Northwest Research
Station General Technical Report, PNW-GTR-849.

Donovan, G.H., J. P. Prestemon. 2012. The effect of trees on
crime in Portland, Oregon. Environment and Behavior. 44(1):
3-30.

Mclain, R. J., M. R. Poe, P.T. Hurley, J. Lecompte-Mastenbrook,
and M. Emery, M. 2012. Producing edible landscapes in Seattle’s
urban forests. Urban Forestry and Urban Greening 11, 2: 187-
194.

Moskal, L.M., and G. Zheng. 2012. Retrieving forest inventory
variables with terrestrial laser scanning (TLS) in urban hetero-
geneous forest. Remote Sensing 4, 1, 1-20.

Moskal, L.M., D.M. Styers, and M. Halabisky. 2011. Monitoring
urban tree cover using object-based image analysis and public
domain remotely sensed data. Remote Sensing 3, 2243-2262.

Styers, D.M., A.H. Chappelka, and G.L. Somers. 2011. Determina-
tion of alterations in forest condition using various measures
of land use change along an urban-rural gradient in the West
Georgia Piedmont, USA. ISRN Ecology Vol. 2011, Article ID
461310, p12.

Donovan, G.H,, Y.L. Michael, D.T. Butry, A.D. Sullivan, and J.M. Chase.
2011. Urban trees and the risk of poor birth outcomes. Health &
Place 17, 1,390-393.

Donovan, G.H., and D.T. Butry. 2011. The effect of urban trees on the
rental price of single-family homes in Portland, Oregon. Urban For-
estry & Urban Greening 10, 3, 163-168.

Wolf, K.L. 2010. Urban ecosystem services: metro nature and human
well-being. In: Laband, D.N. (ed), Linking Science and Society: Pro-
ceedings of Emerging Issues Along Urban/Rural Interfaces lll. Atlanta
GA.

Brinkley, W., K.L. Wolf, and D.J. Blahna. 2010. Stewardship footprints
and potential ecosystem recovery: Preliminary data for Seattle and
Puget Sound. In: Laband, D.N. (ed), Linking Science and Society: Pro-
ceedings of Emerging Issues Along Urban/Rural Interfaces lIl. Atlanta
GA.

Donovan, G.H., and D.T. Butry. 2010. Trees in the city: Valuing street
trees in Portland, Oregon. Landscape and Urban Planning, 94, 77-83.

Wolf, K.L., and L.E. Kruger. 2010. Urban forestry research needs: A
participatory assessment process. Journal of Forestry 108, 1, 39-44.

Joye, Y., K. Willems, M. Brengman, and K. Wolf. 2010. The effects
of urban retail greenery on consumer experience: reviewing the
evidence from a restorative perspective. Urban Forestry and Urban
Greening 9, 1, 57-64.

Styers, D.M., A.H. Chappelka, L.J. Marzen, and G.L. Somers. 2010.
Developing a land-cover classification to select indicators of forest
ecosystem health in a rapidly urbanizing landscape. Landscape and
Urban Planning 94, 3-4, 158-165.

Styers, D.M., A.H. Chappelka, L.J. Marzen, and G.L. Somers. 2010.
Scale matters: Indicators of ecological health along the urban-rural
interface near Columbus, Georgia. Ecological Indicators 10, 2, 224-
233.

Styers, D.M., and A.H. Chappelka. 2009. Urbanization and atmo-
spheric deposition: use of bioindicators in determining patterns of
land-use change in west Georgia. Water, Air, and Soil Pollution 200,
1-4,371-386.

Kuhns, M., and D. Reiter. 2009. Tree care and topping beliefs, knowl-
edge, and practices in six western U.S. cities. Arboriculture & Urban
Forestry 35, 3, 122-128.

Donovan, G.H., and D. Butry. 2009. The value of shade: Estimating
the effect of urban trees on summertime electricity use. Energy and
Buildings. 41(6): 662-668.

Wolf, K.L. 2009. Strip malls, city trees, and community values. Arbori-
culture & Urban Forestry 35, 1, 33-40.
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Publications: Professional

Hurley, P., M. Emery, R. McLain, M. Poe, B. Grabbatin, and C.
Goetcheus. (Forthcoming.) Whose urban forest? The political
ecology of gathering urban non timber forest products (UNTF-
Ps). In Sustainability in the Global City. Isenhour, C., M. Checker,
and G. McDonogh (editors). Cambridge University Press.

Wolf, K.L. 2014. Water and wellness: Green infrastructure for
health co-benefits. Stormwater Report, of the Water Environ-
ment Federation.

Wolf, K.L., and C. Vondrasek. 2014. Technologies for metro na-
ture health benefits mapping. Seattle: University of Washing-
ton.

Wolf, K.L. 2014. Greening the city for health. Communities &
Banking 25, 1: 10-12.

Wolf, K.L., & E. Housley. 2014. Environmental equality: Providing
nearby nature for everyone. Annapolis MD: TKF Foundation, 16

Pp.

Christin, Z., 2014. Return on investment of North Wind’s Weir.
Earth Economics, Tacoma, WA.

Christin, Z., Stanton, T, and Flores, L. 2014. Nature's Value from
Cities to forests: A framework to measure ecosystem services
along the urban-rural gradient. Commissioned by: The United
States Forest Service, Pacific Northwest Research Station, and
Earth Economics, Tacoma, WA.

FLAT Field Manual: The Forest Landscape Assessment Tool.
2013. Developed by: King County Parks and Natural Resources,
USDA Forest Service PNW Research Station, American Forest
Management, Forterra, and the University of Washington.

Wolf, KL. 2013. Stewardship mapping: Understanding the
groups that work for urban greening. Arborist News 22, 6:54-58.

Wolf, K.L. 2013. The urban forest. Communities & Banking 24,
2,25-27.

Wolf, K.L. 2013. Why do we need trees? Let's talk about ecosys-
tem services. Arborist News. 22, 4:32-4:35.

Wolf, K.L.2012. Open space and parks. In: Carswell, A.T. (ed.) The
Encyclopedia of Housing, Second Edition. Sage Publications,
928 pp.

Ciecko, L.; Tenneson, K, and Wolf, KL. 2012. Seattle’s forest
ecosystem values: Analysis of the structure, function, and eco-
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