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Global Urbanization!

1900 - 14% of humanity lived in urban areas, 2000 - 47%!



Trends:!

• increase in urban populations!

• more density & compact spaces!





ecology of "
compact spaces!

planting & 
restoration 
strategies!



Washington State:!

Growth Mgmt Act!

• effective tree retention!

• new plantings in "
compact spaces!



National Trends - Urbanization 
time series model - now to future 



U.S. Urban Land Cover (2000) 

Nowak, J. Forestry, Dec. 2005!



U.S. Urban Land Cover (2010) 



U.S. Urban Land Cover (2020) 



U.S. Urban Land Cover (2030) 



U.S. Urban Land Cover (2040) 



U.S. Urban Land Cover (2050) 



Urban Ecology 

   biophysical complexity 

   psychosocial complexity 

EarthCorps 



biophysical & social ecology(s) 

“native nature” 

“constructed nature” 

“active experience” 

eco-origin 

human experience 

“passive experience” 



Site Scale Projects 
native nature to constructed nature 

Pierce County, Chambers Creek Properties 



















Parks & People Foundation, Baltimore 





biophysical & social ecology(s) 

“native nature” 

“constructed nature” 

“active experience” 

eco-origin 

human experience 

“passive experience” 



Human Experience 

passive to active 

“civic ecology” 

Parks & People Foundation, Baltimore 

















Psychological Benefits  
of Nearby Nature 

!! Higher job satisfaction, reduced absenteeism  
(R. Kaplan) 

!! Faster healing, surgery & therapy 
(Ulrich, Cimprich) 

!! Lower crime rates in well landscaped areas  
(Kuo, Sullivan) 

!! Reduced violence and more constructive conflict 

resolution in domestic conflict (Kuo, Sullivan) 

!! Reduced ADHD symptoms in children  
(Faber Taylor, Kuo) 



Parks & People Foundation, Baltimore 



Parks & People Foundation, Baltimore 



Parks & People Foundation, Baltimore 



Parks & People Foundation, Baltimore 



Parks & People Foundation, Baltimore 







wildland & working lands sustainability 

vs. urban sustainability 

how differ? 

ecological  social  economic 

Pugetropolis 

Discussion 



Urban Sustainability Systems 
scale from landscape to site 



multiplier effect of a  

“distributed ecology” 

ecological    social    economic 

benefits 















Resource Inventory & Assessment 
know what you have to work with 



US Forest Service i-Tree 
city tree and forest analysis 

(voluntary) 





WA D.C. Forest Canopy Assessment 



Casey Trees (WA D.C.) 
•! science for public attitudes 



Green Factor (Seattle) 
regulatory requirement - new development 

(regulation) 



Ordinance 122311, January 2007 

all commercial development permitting 



Green Factor 

Site Strategies 

!! green roofs 

!! green walls 

!! rainwater harvesting, rain gardens, 

Low Impact Development (LID) 

!! permeable paving 

!! soils conservation, amendment 

!! plant selection 



Sustainable Sites Initiative 
voluntary achievement rating system 

companion to LEED 

(Leadership in Energy & Environmental Design) 

(voluntary) 



© 2009 Sustainable Sites Initiative 

The Sustainable Sites Initiative 
a national  

certification program 



LOOKS GREEN BUT IS IT SUSTAINABLE? 

© 2009 Sustainable Sites Initiative 



© 2009 Sustainable Sites Initiative 

Around the country, polluted and contaminated storm water 

runoff accounts for 70 percent of water pollution in urban areas 

and is the leading cause of poor water quality and the 

degradation of aquatic habitat. 
Loizeaux-Bennet (1999) 



© 2009 Sustainable Sites Initiative 

Tree canopy reduces residential home cooling costs. In 

Atlanta, Georgia, savings in home cooling costs amount 

to $2.8 million per year. 

American Forests (October 2001 and August 2001) 



© 2009 Sustainable Sites Initiative 

Sediment runoff rates from construction sites can be up to 

20 times greater than agricultural sediment loss rates and 

1,000 to 2,000 greater than those of forested lands. 

US EPA (2005) 



© 2009 Sustainable Sites Initiative 

In 2007, approximately 33 million tons of yard waste entered 

the municipal waste stream, representing 13 percent of total 

municipal waste in the United States. 

US EPA (2007) 



 © Conservation Design Forum  

Kresge Foundation Headquarters  

© 2009 Sustainable Sites Initiative 

Views of natural settings have been shown to reduce the 

number of sick days taken by office workers and decrease 

hospital patient recovery time.  

Faber Taylor et al (2001) 



© 2009 Sustainable Sites Initiative 

In New York City, trees are providing $5.60 in benefits for 

every $1 spent on tree planting and care.  

Peper et al (2007) 
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© 2009 Sustainable Sites Initiative 

Human needs and a healthy environment are not opposing claims that 

must be balanced; instead, they are inexorably linked by chains of 

cause and effect. We need a healthy environment because we need 

clean water, clean air, wood, and food . . .   ~  Jared Diamond, biologist, 2003  



SUSTAINABLE 

DEVELOPMENT: 

“Development that meets 
the needs of the present 
without compromising the 
ability of future generations 
to meet their own needs.” 

Brundtland Report,  
Our Common Future (1987) 

© 2009 Sustainable Sites Initiative 



LEED  
Green Building Rating Systems 

•! Leadership in Energy and Environmental Design 

•! using tools and performance criteria 

•! building and development checklist 

•! started in U.S. 8 years ago, now 41 countries 

73 



LEED  
Performance Checklist 

•! sustainable site development 

•!water savings 

•! energy efficiency and atmosphere 

•!materials selection 

•! indoor environmental quality 

74 



LEED Ratings 

•!Certified 

•! Silver 

•!Gold 

•! Platinum 

75 



LEED Rating Systems 

76 



Bronx Library 
 (New York City) 

New Construction 
Certification 

score: 34 
rating: Silver 

77 



LEED Certification - Summary 

•! Performance Criteria = design score 

•!Rating Levels: Silver, Gold, Platinum 

•!Adopted widely! Incentive not regulation 

•! Project certification & professionals are certified    

78 



© 2009 Sustainable Sites Initiative 



ECOSYSTEM SERVICES 

All sites CAN provide ecosystem services 

© 2009 Sustainable Sites Initiative 



POTENTIAL PROJECT TYPES 

•! parks, trails, campgrounds 
•! industrial and office parks  
•! govt. & medical complexes 

•! conservation easements 

•!   botanical gardens 
•!   university campuses 
•!   residential sites 

•!   streetscapes & plazas 

Sites with or without buildings: 

© 2009 Sustainable Sites Initiative 



CURRENT RESEARCH 

© 2009 Sustainable Sites Initiative 

SOILS 

HUMAN HEALTH 
& WELL-BEING 

MATERIALS 

HYDROLOGY VEGETATION 



CURRENT REPORT 

•! Based on an ecosystems services 

framework  

•! Over 50 prerequisites and credits 

•! Various metrics from site selection 
to operations and maintenance 

•! Research on soils, vegetation, 
hydrology, materials and human 
health & well-being 

Released November 10, 2008 

© 2009 Sustainable Sites Initiative 



© 2009 Sustainable Sites Initiative 

 Site Selection 
 Preserve existing resources and repair damaged systems                                     

 Pre-Design Assessment and Planning 
 Plan for sustainability from the onset of the project                                      

 Site Design – Ecological Component 
 Protect and restore site processes and systems                                      

 Site Design Human Health Component 
 Build communities and a sense of stewardship 

 Site Design – Materials Selection 

 Reuse/recycle and support sustainable production practices                                     

 Construction 
 Minimize effects of construction related activities                                      

 Operations and Maintenance 
 Maintain the site for long-term sustainability                                      
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EXAMPLE CREDIT 

© 2009 Sustainable Sites Initiative 



PROJECT SCHEDULE 

© 2009 Sustainable Sites Initiative 

GUIDELINES AND PERFORMANCE 
BENCHMARKS Draft 2008 
Released November 2008 

GUIDELINES AND PERFORMANCE 
BENCHMARKS 2009 
Target publication – Fall 2009 

RATING SYSTEM 
Target publication – 2011 

PILOT PROJECTS PHASE 
From 2010 – 2012 

REFERENCE GUIDE 
Target publication – 2012 



CASE STUDIES 

For more information, visit 
www.sustainablesites.org/cases 

© 2009 Sustainable Sites Initiative 



For more information, please visit: 

www.sustainablesites.org 

© 2009 Sustainable Sites Initiative 



what are the elements of urban 

sustainability systems? 

should these be applied to properties as 

voluntary or regulatory systems? 

Discussion 



www.cfr.washington.edu/research.envmind 


