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Ian McHarg, 1920-2001





Rachel Carson, 
marine biologist

• Silent Spring (1961) documented 
the effects of pesticides on the 
environment, especially birds  

• led to a nationwide ban on DDT 
for agricultural uses

• and inspired an environmental 
movement 

• led to the creation of the U.S. 
Environmental Protection 
Agency



The Worthington, Green Spring, and Caves Valleys, bird’s-eye view. Source: The Plan for the Valleys (1964)  



70 square miles of valley farmlands and forested uplands north of 
Baltimore, Maryland. 
• First project of Wallace McHarg Roberts and Todd (WMRT)
• Vs planned  expressway that would bring new suburban development, 

residents wanted to preserve the scenic beauty and environmental 
quality

• Recommendation that new development take place on open plateaus 
and that wooded slopes and open valleys be preserved: limestone 
formation made the aquifer vulnerable (groundwater pollution with 
leaking sewers)

• Never implemented, but several policy mechanisms enacted to 
preserve farmland with conservation easements

Plan for the 
Valleys, WMRT 1964



• The area is beautiful and vulnerable;

• Development is inevitable and must be accommodated; 
uncontrolled growth is inevitably destructive; 
development must conform to regional goals;

• Observance of conservation principles can avert 
destruction and ensure enhancement;

• The area can absorb all prospective growth without 
despoliation; planned growth is more desirable and as 
profitable as uncontrolled growth;

• Public and private powers can be joined in partnership in 
a process to realize the plan

From the Introduction to the Plan for the Valleys
- Wallace McHarg Roberts Todd (WMRT), 1964

The basic amenity of the 
valleys: the valley floors and 
the forested walls.  Source: 
The Plan for the Valleys (1964)

The ideal development 
pattern for the Valleys, mixing 
settlements with preserved 
valley floors. The developed 
areas are in gray and the 
valley floors in white. Source: 
The Plan for the Valleys (1964).





“Nature is process and value, 
exhibiting both opportunities 
and limitations to human use.” 

Ian McHarg,   

Design with Nature



Ian McHarg, Design with Nature, 1969



Ian McHarg, Design with Nature, 1969.  









Staten Island, NY

Ian McHarg

Bedrock geology Hydrology Soil drainage Surficial geology

Existing land use Geologic features Geologic sections Historical landmarks Physiographic 
features



1. Any place is the sum of historical, physical and biological processes

2. These processes are dynamic

3. Processes constitute social values

4. Each area has an intrinsic suitability for certain land uses

5. Certain areas lend themselves for multiple, co-existing land uses.

Ian McHarg’s “OVERLAY SYSTEM”   
(Design with Nature, 1969)

.פיזיים וביולוגיים, כל מקום הוא סכום של תהליכים היסטוריים1.

.תהליכים אלה הם דינאמיים2.

.תהליכים מהווים ערכים חברתיים3.

.מהותית ליעודי קרקע מסוימים/ אינהרנטיתלכל אתר יש התאמה4.

לאתרים מסוימים  יש התאמה ליעודי קרקע  מרובים  5.



-from GIS Modeling and Analysis.  Joseph K. Berry



Anne Spirn, 
The Granite Garden, 1984

principles for an ecological approach to the 
design of cities

“Nature in the city is far more than 
trees and gardens, and weeds in 
sidewalk cracks and vacant lots. It is 
the air we breathe, the earth we stand 
on, the water we drink and excrete, 
and the organisms with which we 
share our habitat.”



Michael Hough,
City Form and Natural Process, 
1985



Sea Ranch, Sonoma CA, MLTW Architects, Lawrence Halprin, 
Landscape Architect 1962-5



“The quality of living 
with nature and allowing 
it to manifest itself is 
different than the quality 
of living in a city, 
especially a dense city.” 

(Sea Ranch Water 
Motion Study) From 
Halprin, “Notebooks 
1959 to 1971”

Lawrence Halprin (1916–2009) c. 1960s



The Sea Ranch environment: redwood forested uplands, meadowed ocean terraces, rocky 
cliffs, sandy beaches.

Wind: controlled by sloped roofs, siting houses behind windrows. 
Forestry: controlled thinning, controlled burns of forest litter to minimize risk of fire.
Planting:  use of native plants, groundcovers instead of lawns



Land use policies: 
cluster housing around 
courtyards, kept behind 
tree line, keep meadows 
as “commons”, road 
along ridge line

Use of hedgerows to control wind



Hedgerows, plant groupings of native 
species, and berms sheltered the 
buildings from coastal winds, and 
created protected areas for 
recreation



Condominium One, (10 units) Joseph Esherick, and the architectural firm Moore Lyndon Turnbull and 
Whitaker (MLTW), 1965. Placed on the National Register of Historic Places in 2005



Meadow swales, Sea Ranch, California, by 
Lawrence Halprin Associates, 1962



Sustainability/Resilience



ecological succession …dominated plant 
biology during the early 20th century and became the basis for the 
new integrated science of plants, animals and the environment 

eventually known as ecosystem ecology.



Plant Ecology- CLIMAX COMMUNITY  and “Balance of Nature” model. 

Frederick Clements, Research Methods in Ecology, 1905
“The plant formation is ‘an organic unit’.”
Plant associations: the healthy ecosystem is an integrated, efficiently functioning entity 
that can be defined, described, and measured
quantitatively.

Eugene Odum, Fundamentals of Ecology, 1954
“Ecosystem development, or what is more often known as ecological succession…is an 
orderly process of community development [that] is reasonably directional and,  
therefore, predictable.



NON-EQUILIBRIUM OR
DISTURBANCE PARADIGM

Ecological systems are open: to energy flows, 
chemical materials, nutrients, pollutants.

Ecological  systems may be externally 
regulated

Ecological systems may have multiple,or no 
stable state(s)

Ecological systems have probabilistic 
dynamics, eg. succession

Disturbance (events that disrupt the physical 
structure of systems) may be a component  
of a system at a specified scale.  

Humans are part of ecosystems..
Based on S.T.A. Pickett et al (2004)

EQUILIBRIUM PARADIGM

Systems are materially closed

Systems are internally regulated

Systems have as single equilibrium 
state

Systems are deterministic

Disturbance is an exceptional 
event

Humans are external to ecological 
systems.



Sustainability
according to the Brundtland Commission, 1987

‘‘development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs’’ 
(World Commission on Environment and Development 1987, chaired by Gro Harlem 
Brundtland ).

Emphasizes:
• balance between society

and nature
• equity between 

generations
• The idea of limitations

United Nations  



Resilience
“the  ability of a system to absorb change and disturbance 
without changing its basic structure and function or shifting 
into a qualitatively different state”  Holling (1973) 

focuses on the system’s abilities 
to self-organize and adapt to 
changes 
self-organization- local
interactions at small scales result 
in emergent patterns at larger 
scales

• a resilient city 
“anticipates,plans, and acts 
to prepare for and respond 
to unexpected crises



"A critical assumption behind the concept of ecological resilience is the existence
of multiple stable states… 

Thresholds—a concept similar to tipping points—refer
to the boundaries between (stable states), crossing which leads
the system to a different regime. Such transitions of social-ecological systems
between alternate stable states are known as “regime shifts” 

(Wu and Wu, 2013)

MULTIPLE STABLE STATES, THRESHOLDS, REGIME SHIFTS



Regime shifts may result in abrupt and dramatic changes in system structure and 
function in some cases or more continuous and gradual changes in other 
situations.

For instance, a grassland may change to a shrubland due to overgrazing or 
climate change that pushes the system over a threshold in terms of vegetation 
cover and soil properties (Walker and Salt 2006).”

(Wu and Wu, 2013)



Suitability—Goal was to put things in the right place, given long-term 
historical conditions.

Sustainability—Goal was to keep what we have, while mitigating/reducing
carbon emissions.

Resilience—Goal is to recover more quickly and with fewer losses after 
disaster events. Preserving the ability to self-organize in the
face of disturbances is a crucial characteristic of resilient systems.
Kristina Hill, (2016)  Climate Change: Implications for the Assumptions, Goals and Methods of Urban Environmental Planning

The ability of a city to persist without qualitative change in structure and 
function in spite of disturbances. (Wu and Wu 2013)

From a resilience perspective, sustainability is not about 
maintaining a system at its equilibrium state by reducing the 
variability in system dynamics or optimizing a system’s 
performance, but rather sustainability should focus on the 
system’s capacity to create and test opportunities and 
maintain adaptive capabilities (Holling 2001).
-Wu and Wu (2013)



1. Diversity: create and maintain diversity, complement 
“homogenizing trends”

2. Ecological variability: understand that you can’t control or 
tame these systems

3. Modularity: Avoid over-connectedness
4. Acknowledging slow variables:   Understandingthe “slow” or 

controlling variables that underpin the condition of a system, 
especially in relation to thresholds.

5. Tight feedbacks loops: We should see clear and quick 
consequences of our actions, allows us to see if approaching 
threshold, such as pollution

Wu and Wu (2013)



Nature Based Solutions 
and Green Infrastructure



Nature-based solutions (NBS) 
refers to the sustainable 
management and use of nature 
for tackling socio-
environmental challenges. 

The challenges include issues 
such as climate change, water 
security, water pollution, food 
security, human health, and 
disaster risk management.

 (NBS)פתרונות מבוססי טבע 
-מתייחסים לניהול ושימוש בר

קיימא של מערכות טבעיות  
להתמודד  עם אתגרים  

האתגרים  . סביבתיים-חברתיים
סוגיות כמו שינויי  כוללים 
זיהום  , אבטחת מים, אקלים

בריאות  , אבטחת מזון, מים
.האדם וניהול סיכוני אסון



‘‘all natural, semi-natural and artificial networks of multifunctional ecological systems within, 
around and between urban areas, at all spatial scales’’. Tzoulas et al. (2007) 

“a strategically planned network of natural and semi-natural areas with other environmental 
features designed and managed to deliver a wide range of
ecosystem services.” European Union

‘‘An adaptable term used to describe an array of products, technologies, and practices that use 
natural systems—or engineered systems that mimic natural processes—to enhance
overall environmental quality and provide utility services’’ The United States Environmental Protection
Agency (EPA) 2020

GREEN INFRASTRUCTURE



Global warming-related sea level rise
A water vapor satellite image of Superstorm Sandy 



CLIENT
•U.S. Department of Housing and 
Urban Development
COLLABORATORS
Parsons Brinckerhoff
Stevens Institute of Technology
Ocean and Coastal Consultants
SeArc Ecological Marine 
Consulting
The New York Harbor School
LOT-EK
MTWTF
Paul Greenberg



Staten Island, N.Y., before and after Hurricane Sandy.
Credit: Google/NOAA's National Geodetic Survey







https://www.nbcnews.com/
video/how-one-billion-
oysters-could-protect-nyc-
from-the-next-superstorm-
128990789893







Living Breakwaters,  SCAPE



Community hubs along the shore







Textured perforated concrete block-
ECOncrete to promote marine habitat











The Living Breakwaters are now being installed off the coast of Staten Island, October 27th, 2021



A smaller barge holds the stone-filled marine mattresses, which are lowered one at a time to the bottom of 
Raritan Bay. Each mattress is 22 feet long, October 27th, 2021.



A stone-filled marine mattress being moved into position off the southern tip of Staten Island. The mattress is part of Breakwater 2, 

October 27th, 2021.
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