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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.

RESEARCH AND mANAGEmENT 
RESULTS

ECOSySTEm SERVICES
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.

credit: Weston Brinkley



URBAN FOREST CANOPy ASSESSmENT 
NEW TOOLS FOR FOREST mANAGERS
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.

LANDSCAPE ASSESSmENT AND RESTORATION 
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 data for 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.

STEWARDSHIP mOTIVATIONS, NETWORKS, 
AND mAPPING
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. 
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COLLABORATIVE PARTNERSHIPS
Through collaboration, gains in efficiency and practicality can 
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.

ECONOmIC VALUATION OF
VOLUNTEER STEWARDSHIP
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.

URBAN FORAGING:
ExPLORING THE USE OF NATURAL SySTEmS 
FOR NON-mARKET VALUES
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.

credit: Robin Fay
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RESEARCH APPLICATIONS

KING COUNTy PARKS FOREST PLANNING
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.

COST PER ACRE OF URBAN FOREST RESTORATION
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. 
The tool estimates costs for volunteer efforts which have traditionally been difficult to 
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.

credit: Guy Kramer

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.

NATURAL AREA PARKS FOREST mANAGEmENT
GCRA research and the resulting applied tools are already being used in lands man-
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.



SEATTLE URBAN FOREST STEWARDSHIP PLAN

credit: Guy Kramer

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.

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.

URBAN FORAGING RESEARCH INFORmS POLICy
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.

credit: Robin Fay

KING COUNTy CLImATE PREPAREDNESS 
AND RESPONSE (CPR)
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FOCUS:
THE GREEN/DUWAmISH WATERSHED
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.

URbAN WATERS FEdERAL 
PARTNERSHIP GOALS:

•	 Promote clean urban 
waters,

•	 Reconnect people to 
their waterways,

•	 Use urban water systems 
as a way to promote 
economic revitalization 
and prosperity,

•	 Encourage community 
improvements through 
active partnerships, and

•	 Focus on measuring 
results.

credit: Robin Fay

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 

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. 

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.

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.

Green Cities 
Research 
Alliance

Urban Waters
 Federal 

Partnership

credit: Duwamish River Cleanup Coalition

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.



LOOKING FORWARD: 
HUmAN HEALTH AND WELLBEING 

GREEN STORmWATER INFRASTRUCTURE AND HUmAN HEALTH
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.

TREES AND HUmAN HEALTH:
EVIDENCE FROm EmERALD ASH BORER
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.

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.

GREEN CITIES: GOOD HEALTH
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. 

mETRO NATURE FOR HUmAN HEALTH AND WELLNESS
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.

credit: Weston Brinkley
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LOOKING FORWARD: 
ENVIRONmENTAL AND SOCIAL JUSTICE

9
credit: Robin Fay

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. 
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