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REDEFINING AND EXPANDING RESTORATION 
OPPORTUNITIES FOR THE CITY 

 

• Expanding the practice 
 

• Defining aesthetics and function 
 

• Linking restoration ecology with communities 
 



Traditional Restoration Proposed Restoration 

Stormwater Green 
infrastructure 

Planting for public 
health 

Industry and infrastructure 
replacement 

Public parkland 

Architecture and 
building systems 

EXPANDING THE PRACTICE 
Shifting focus to where funding exists and expanding the scope  

Habitat 
restoration 

Invasive species management 



EXPANDING THE PRACTICE 

Restoration ecologists have historically focused on projects with the greatest habitat 
restoration potential. Conserving resources, they tend to avoid low value locations 
even well funded projects where change is occurring.  



Top photo by A. Eckert. Bottom by S. Smith 
Palmer_2008 Reforming Watershed Restoration in Estuaries and Coasts 

Restoration ecologists are increasingly recognizing the need to expand their approaches 
making this shift but also in a process of defining how restoration ecological functions. 

EXPANDING THE PRACTICE 



• Increasing the role of restoration ecologists in society will 
require taking on more risk and ethical challenges at multiple 
levels (project siting and scope, stakeholder and local 
negotiations, project design and aesthetic). 
 

• bridge across theory and practice / basic and applied science: 
the world needs more restoration ecologists. 
 

• Restoration ecologists can learn from other fields already 
involved in building projects (e.g. engineers and designers).  

EXPANDING THE PRACTICE 

What are ways that we can expand 
restoration into other practices 

 



Coordinating with city infrastructure and altered conditions and maintenance challenges and needs  

Indian Bend, Scottsdale AZ 

EXPANDING THE PRACTICE 



• provides some of the best 
answers within a complex and 
often poorly understand 
systems. 
 

• Builds on agriculture and 
construction practices. 
 

• Seeks to apply theory and 
scientific knowledge and 
research. 
 

• Restoration ecology has a 
unique heritage and breadth of 
practice. 
 

Restoration ecology is uniquely placed 
 

EXPANDING THE PRACTICE 



EXPANDING THE PRACTICE 

Coastal Adaptation 



Vulnerable coastal areas 



2080 Sea level rise & Marsh 
Migration NOAA / TNC 

High confidence 

Less confidence 

Open to migration 

Migration constrained 

Sikorsky Airport 
Giny Fullam - Irene 

Status quo, problem solving, reactionary Interdisciplinary, innovative, preventative 

Manage risk  Create resilience 
Repetitive loss properties 

EXPANDING THE PRACTICE 

http://connpost.mycapture.com/mycapture/photos/JXImage.aspx?ImageID=1185510&CategoryID=57091&EventID=1309467&CollectionID=0
http://connpost.mycapture.com/mycapture/photos/JXImage.aspx?ImageID=1185511&CategoryID=57091&EventID=1309467&CollectionID=0


RIPARIAN 
WATERSHEDS 
RIVER/WATERSHED 

RESTORATION STREAM 

DAYLIGHTING 

STREAM CAPACITY 

ENHANCEMENT PARK-TO-

RIPARIAN CORRIDOR 
CONNECTIONS 

URBAN  
STORMWATER 
GREEN 

DRAINAGE CSO 

SEPARATION 

FLOOD-PROOF/ELEVATED 

BUILDINGS CROSS-CITY 

CONNECTIONS/ 
NETWORKS 

COASTAL  
STORMS  & SEA LEVEL 
RISE 
 
 
SHORELINE STABILIZATION 
AND ENHANCEMENT 
BERMS AND STORM SURGE BARRIERS 

CRITICAL FACILITIES PROTECTION 

RELOCATION OF FLOOD PLAIN 
DEVELOPMENT 

RBD Resilient Bridgeport, WB 12 



EXPANDING THE PRACTICE 



HUD’s National Disaster Resilience Competition  
 



Example of innovation 
Scape – Oyster ‘scape  MOMA Rising Currents Exhibit 

EXPANDING THE PRACTICE 



Growing Our Expertise and Making 
Compromises 

• Take risks and identifying where to compromise 
• Work collaboratively with interdisciplinary teams 
• Rethink reference ecosystems and historic landscapes to guide their approach 
• Develop multifunctional landscapes with restoration as a component  
• Build restoration into multiple areas (e.g. infrastructure) 

 

Revival Field, Mel Chin 
EXPANDING THE PRACTICE 



Exploring Compromises 

Presidio Project, 2006 EDAW AECOM  EXPANDING THE PRACTICE 



DEFINING AN AESTHETIC AND FUNCTION 

Lake Mendota, Madison Wisconsin 



BOS PARK, CORNELIS VAN 
EESTEREN & JACOPA MULDER 

   
  

MVVA GM PLANT 

TURENSCAPE PROJECT 

MVVA ARC Wildlife Bridge  

OLENTANGY RIVER WETLAND 
RESEARCH PARK 

CEDAR CREEK 

JENA PROJECT, 
SWITZERLAND 

Defining what they should 
look like and how should 
they function? What 
expectations do we have 
for restoration  

DEFINING AESTHETIC AND FUNCTION 



                                            
Illustrative Master Plan 
Kacare, Saudi Arabia  

Project Information: 
• AREA TBD buildings 
• 200,000 occupants 
• planning phases 

DEFINING AN AESTHETIC AND FUNCTION 



Water lost to the 
overhead atmosphere 
as cooling tower make-
up water, may surpass 
40%  

Can we irrigate first and 
then evaporate? 
 



DEFINING AN AESTHETIC AND FUNCTION 



– What are the drivers for people   
– Does form follow function? 

DEFINING AN AESTHETIC AND FUNCTION 

Developing a Functional Aesthetic 



Transformation of Wadis 

Boundary aperture groves for cooling air 
Collective green infrastructure networks 
Intensified recharge and infiltration gardens 
Vertical green walls and wetlands for heat rejection 
Microclimate corridors and gardens 
Constructed wildlife resource habitats 
Restored ecosystems  
 

ENGINEERED 
LANDSCAPES 
Kitchen garden/urban agriculture 
Evapotranspiration gardens 
Urban water parks  
Energy landscapes 
 

DEFINING AN AESTHETIC AND FUNCTION 



Developing an urban design that overlaps programmatic uses with water-based 
landscapes to store, use and reuse storm and gray water to activate the site  

DEFINING AN AESTHETIC AND FUNCTION 



Storm and gray water 
infrastructure as an ecological 
and space making catalyst  

LANDSCAPE ARCHITECTURE  
HYDROLOGY ENGINEERING 

Aim for 100% water 
capture and reuse through a  
 
storm and gray water 
treatment system 

Resilient (robust + redundant)  

DEFINING AN AESTHETIC AND FUNCTION 



Water Systems DEFINING AN AESTHETIC AND FUNCTION 



Green Plan DEFINING AN AESTHETIC AND FUNCTION 



Site Systems 
DEFINING AN AESTHETIC AND FUNCTION 



DEFINING AN AESTHETIC AND FUNCTION 

Convincing people to adopt something 
new 



Urban Stressors 
• Defining ecosystem function  

– Wide range of urban influences (million trees slide) 

DEFINING AN AESTHETIC AND FUNCTION 



Defining Ecosystem Functions 
Defining the role of historic reference landscapes in an altered world 

System dominated by sewer 
network 

Dead Run 5 (Baltimore) 

• 373 acres 
• 34.2 percent impervious 
• 138 subcatchments 
 
 

 
System dominated by overland 
and streams; Disjoint sewer 
network 

• 782 acres 
• 59.1 percent impervious 
• 782 subcatchments 
 
 

 

DEFINING AN AESTHETIC AND FUNCTION 

CDS-51 (Chicago) 



Deformed green frogs from Quebec. Collins 2009 

      
 

Dealing with Complexities and Ethical 
Conundrums 

• Defining ecosystem function  
– Vegetation (source / sink) 
– Role of invasives (valuing invasives) 

DEFINING AN AESTHETIC AND FUNCTION 



Accidental 
ecosystems 

• Florida Power and  
• Light cooling canals 



http://aprodxn.com/laist/zfiles/LAist-mountain-lion-map.jpg 
Courtesy of the Santa Monica Mountains National Recreation Area, National Park Service From “Coyote Attacks: An Increasing 

Suburban Problem” by Timm et al, UC Davis 



Versailles Menagerie.   
Engraving by Perelle, 1650. 

San Diego Museum Map 

DEFINING AN AESTHETIC AND FUNCTION 









Defining 
Ecosystem 
Functions 

Expectations about successions 
and species recruitment 

DEFINING AN AESTHETIC AND FUNCTION 





DEFINING AN AESTHETIC AND FUNCTION 



DEFINING AN AESTHETIC AND FUNCTION 



Spatial 

Modular 

Efficient  

Temporal  

Statistical    

Geometric 

Functional 

    

DESIGNED EXPERIMENTS / URBAN ECOLOGY 
– Facilitates research by increasing sites 

 
– Helps ecologists negotiate the complexity of 

working in cities 
 

– Establishes a dialogue between ecologists and 
designers 
 

– Embeds hypothesis driven research as a driver 
of the design 
 

 
 

 
 

Felson and Pickett 2005 Felson et al. 2013 



DEFINING AN AESTHETIC AND FUNCTION 





Defining Social layers and functions 

DEFINING AN AESTHETIC AND FUNCTION 



Seaside Village Bridgeport, CT 

Restoration and Community 
Using restoration as a means of building community process focused 
on coastal resilience. Communicating restoration concepts to the public 
and getting community buy-in  



2014 South End Neighborhood 
Revitalization Zone Strategic Plan  

49 



Integrating ecological performance & function 
Using community process as a means of expanding restoration 
options and implementing through bottom up efforts 

RESTORATION AND COMMUNITY 



Benoit Lab 
UEDLAB 

Pang, S (MESC) ‘15. Influence of plant community and media 
composition on the water budgets of coastal rain gardens 

Varying compositions of 
sand/soil/compost ratio  
Media A  ratio =90/5/5 
Media B ratio = 85/5/10 
Media C ratio = 70/15/15 

51 



RESTORATION AND COMMUNITY 



2.18.2011  
6.30.2011  
8.2.2011 
10.6.2011  
10.26.2011 
11.3.2011 
 

11.8.2011 
11.9.2011 
11.12.2011  
5.25.2012 
6.8.2012 
8.8.2012 
 

10.25.2012 
11.25.2012 
12.12.2012 
9.29.2013  
10.26.2013  
6.4.2014 

7.18.2014 
7.28.2014 
10.18.2014 
6.15.2015 
6.24.2015 
 

RESTORATION AND COMMUNITY 



Path 
Installation 
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Education 

RESTORATION AND COMMUNITY 



58 





Ignite section 

Design Charette AM 



Baltimore ESA Earth Stewardship Initiative 2015 





Baltimore ESA Earth Stewardship Initiative Bioblitz 



Baltimore ESA Earth Stewardship Conference Set up 

Fellows from last year involved in this year 



Baltimore ESA Earth Stewardship Discovery Stations 



Baltimore ESA Earth Stewardship City on the Map 



Patterson Park community meeting Upper Middle Branch community meeting 

Baltimore ESA Earth Stewardship Community Charette 





Alexander J. Felson, PhD  RLA 
Yale School of Architecture and School of Forestry and 
Environmental Studies 
Urban Ecology & Design Lab www.uedlab.org 
 
alex.felson@yale.edu 
(203) 436-5120 

http://www.uedlab.org/
mailto:Alex.felson@yale.edu
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