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Key points: 
- There are major benefits for people and communities when we have more trees and green 

space in our built environment – the places where we live, work, play and learn.

- These benefits include improved health and wellness; cooling in hot weather (heat island 
mitigation) with associated energy savings; more opportunities for social interaction and 
making connections with neighbors; reduced rates of certain kinds of crime; better 
management of stormwater runoff and protection of water quality; and air quality and noise 
reduction.

- This information is important for local and state planning and policies on energy, climate 
change, health care, education, and other sectors, yet the science, technical guidance and 
experience is not being applied by relevant agencies and organizations – there are key 
exceptions and newer trends.

- Resilience is a widely-used term in the context of climate change planning; it is also being 
used in the context of child and human development and mental and emotional health.

- Nature experience, and access to nature, for children and adults provide deep and important 
benefits for learning, stress reduction, physical and mental health, and resilience; the term 
biophilia describes an innate human affinity for nature (plants, trees, animals, landscapes, 
water, etc.).



Origins of Growing Green Cities project

Perspectives, background knowledge and timeline:  

• Solar energy systems and passive solar design perspective

• Building science and high-performance buildings and site design

• Watershed planning, water resources and infrastructure focus

• Green infrastructure (GI) for stormwater management

• Co-benefits of GI for energy, health, wildlife habitat, aesthetics

Common elements:  

Water, energy, buildings, infrastructure, and living systems … 

People!



Sierra Atlantic article in 1995 advocating integrated, 

multi-purpose landscapes for stormwater management, 

open space, habitat, etc. … i.e., green infrastructure, 

(before this term was in use here).   

Conference in 1999 in Newburgh, NY about 

building & landscape designs supporting 

linking environmental, health and economic 

goals. 

Regional trainings, demonstration project planning, conferences & policy 

analysis on stormwater management, 2004-2011, then from 2009-2020 this 

work has focused mainly on green infrastructure strategies using rain 

gardens, green roofs, trees, porous paving, & related practices for capturing 

and treating stormwater runoff.   Work during 2008-2017 was sponsored by 

the Hudson Valley Regional Council with NYS DEC funding.  

Green infrastructure integrates stormwater management into 

site design and community planning.  It describes systems that 

use trees, plants soils, porous paving or other permeable 

surfaces, green roofs, stormwater harvest and reuse, and other 

landscaping to capture stormwater runoff, cleanse and return it 

to the environment.  Growing Green Cities is focused partly on 

linking this with sustainability, public health, energy efficiency, 

climate change adaptation and mitigation, community 

development, social cohesion, children’s development and 

education, trauma prevention and response, and quality of life.  

For an official definition of green infrastructure in Section 502 of the Clean Water Act, visit this link: 

https://www.epa.gov/green-infrastructure/what-green-infrastructure



Origins of Growing Green Cities project… 

Perspectives, background knowledge and timeline, continued:

• Co-benefits of GI for energy, health, wildlife habitat, aesthetics

• c. 2010 – Conceptual focus on need for interdisciplinary approach, 
drawing in decision-makers in community development, public 
health, health care, energy and other sectors, to realize full potential 
of GI in cities

• 2012-2013 – Mid-Hudson Region sustainability planning process, 
funded by NYSERDA

– Reduction in greenhouse gas emissions is the central metric

– Adaptation’s importance is recognized, but without any clear metric for 
measurement

• How can we understand the full value of green infrastructure for 
reducing greenhouse gas emissions?  Where are the major benefits?

• Trees, forests and other green space are key infrastructure resources



Mid-Hudson Regional Sustainability Plan, completed in May 2013 

as part of New York State’s Cleaner Greener Communities program. 

Challenge:   How are best practices for managing water related to sustainability, climate adaptation, 
greenhouse gas reduction, and resilience?

Decision:  Focus on trees.   



Climate trends



Allan Frei, 2013: A Seasonal Shift in the Frequency of Extreme 
Hydrological Events in Southern New York State. J. Climate, 26, 9577–
9593

In the Hudson Valley & Catskill Mountain region, the 10-year flood from the period 
1960-1990 became the 5-year flood during 1980-2011, and the 25-year flood from 

1960-1990 became the 10-year flood for 1980-2011. 

Matonse, Adão H, Allan Frei, 2013: A Seasonal Shift in the Frequency of Extreme Hydrological Events in 
Southern New York State. J. Climate, 26, 9577–9593.  Published in American Meteorological Association 

Journal of Climate, December, 2013.



John Holdren, Director, White 
House Office of Science and 
Technology Policy, speaking 
about the new report in New 
York City on May 7, 2014.

Photo by Simon Gruber City on 
May 7, 2014

U.S. Climate Has Already Changed, Study Finds, Citing Heat and Floods

By JUSTIN GILLIS MAY 6, 2014
http://www.nytimes.com/2014/05/07/science/earth/climate-change-report.html?_r=0

U.S. National Climate Assessment released
on May 6, 2014



NYS 2100 Moreland Commission report 
established after Superstorm Sandy in 2012: 
“Promote and expand urban forests… to combat 
stormwater runoff and urban heat” (p. 131)

Trends and challenges:

- Trees, open space and landscapes are not viewed as essential infrastructure, 

and should be

- Local and state resources for effective management are extremely limited

- Climate and policy trends, etc., often lead towards removing trees or planting smaller

or invasive species

- Health, psychological, social, and long-term economic benefits often not factored 

into budgets, programs, policies and management decisions



http://waterbucket.ca/viw/2016/01/18/you-tube-video-local-governments-can-build-a-strong-financial-case-for-Protecting-preserving-and-replanting-
trees-as-service-providers-stated-judith-walker-village-of-cumberland-planner



Urban forest, green infrastructure & nature experience benefits:  

- energy efficiency 

- ecosystem services – air quality, water quality, energy benefits

- health and wellness; faster healing times in hospitals, etc.  

- quality of life -- beauty, quiet, wildlife, social connections, safety 

- providing healing environments that reduce stress and trauma

- productivity, lower absenteeism

- learning and cognition

- infrastructure resilience, performance and cost-effectiveness 

- risk reduction and mitigation – e.g., insurance and finance sectors, lower 

health care costs, reduced crime risk

- climate adaptation and mitigation

- social benefits -- social cohesion, lower rates of certain crimes

- economic benefits for communities -- increased time shopping in 

downtowns, increased property values, resident and business retention and 

attraction

What’s missing from this list?  



Water is an essential ingredient



Philadelphia Green Infrastructure Plan
Triple Bottom Line benefits  

From “Philadelphia Combined Sewer Overflow Long Term Control Plan Update – Triple Bottom Line Analysis, October 2009”

http://archive.phillywatersheds.org/ltcpu/Vol02_TBL.pdf

An analysis in 2009 of estimated triple bottom line benefits of major investments in a 

city-wide green infrastructure plan for stormwater management in Philadelphia found 

that reduction in heat stress mortality, increased property values and more recreational 

opportunities accounted for c. 50% of total economic benefits. 



Related research, planning and outreach projects, funding, etc.

Westchester County Forest Inventory: Mapping and Ecosystem Services Assessment, funded with a 

grant from the NYS Dept. of Environmental Conservation Hudson River Estuary Program to CUNY, 

led by Dr. Andrew Reinmann and Simon Gruber is leading the community outreach and 

coordination, in close collaboration with Westchester County and other partners. 

“Planting Westchester” is the working title for a county-wide public campaign focused on 

highlighting the benefits of trees and community gardens, an initiative planned by the Westchester 

County Climate Crisis Task Force for 2020 and beyond. 

Governor Cuomo’s proposed budget for FY 2020-2021 includes a budget line for community forests. 

The graphics on this page are courtesy of Dr. Andrew 

Reinmann, from a presentation he gave at the annual statewide 

New York ReLeaf conference on urban forestry presented by the 

NYS Urban Forestry Council, the Region 3 ReLeaf Committee, 

and NYS DEC in 2019.  



Case study:  Safe Harbors Green in Newburgh, NY, is a public space adjacent to 128 

units of affordable, supportive housing with green infrastructure designed into a mixed-

use landscape and gathering and performance venue.  (Photo above taken during 

construction.)  Owner:  Safe Harbors of the Hudson.  Designer/Builder:  OneNature LLC



Resources 

Key research, technical, training and educational resources on various elements of Growing 

Green Cities include materials from the USDA Forest Service on energy and social 

dimensions, the Cornell Urban Horticultural Institute, Kathleen Wolf’s website at the 

University of Washington, the WELL Building Standard, BPI’s Healthy Home Evaluator 

certification, Oxford Textbook on Nature and Public Health, and many others



Simon Gruber

simon.gruber@cunysustainablecities.org

www.instituteforsustainablecities.org/growing-green-cities
845-534-5622

Photo courtesy of Marilyn Wyman, Cornell Cooperative Extension of Columbia and Greene Counties
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