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Throughout history, human societies that have been built on sustainable relationships with nature have succeeded, while thosethat worked 
against natural systems have collapsed. Human societies have altered ecological systems profoundly, and the consequences are disastrous: 
species extinction, global warming, depletion of resources. City makers are now challenged to better understand and adapt to rapidly 
changing environmental systems. We must envision cities and landscapes that function with rather than againstnature. 

Introduction

The Eco-city model, in combination with the Design 
With Nature exhibition and workshops, offers an 
opportunity for children and adult visitors to learn 
some of the key concepts of ecological planning in an 
engaging, creative way. This exhibition and workshop 
guide is designed so that museum staff, teachers, 
community volunteers and students (age 13+) can 
guide visitors to the exhibition, introducing key 
concepts of ecological design, and provide guidance 
for the facilitation of workshops. 

This guidebook describes key contributions of three 
pioneers in the field of ecological planning: Ian 
McHarg, Anne Spirnand Randolph Hester. A series of 
short lessons and activities offer a variety of 
possibilities for using the Eco-City model and 
exhibition material to demonstrate essential concepts 
to children and adult audiences. 



Historically, urban design was rooted in the disciplines of architecture and engineering, 
with a primary focus on infrastructure systems and built structures. Hippodamusof Greece 
is known as the Father of Urban Planning and credited with the development of modernist 
ǇƭŀƴƴƛƴƎ όǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ƻǊǘƘƻƎƻƴŀƭΣ ǊŀǘƛƻƴŀƭΣ ƻǊ άDǊƛŘƛǊƻƴέ ǇƭŀƴƴƛƴƎύΦ  IƻǿŜǾŜǊΣ 
it was European architects of the early 20th century who are credited with popularizing 
modernism as a dominant method for city planning.

Modernist planning uses rectilinear geometry to create urban forms and structures, with 
constructed systems and objects designed often without consideration for natural 
landscapes. While major features such as cliffs, or large water bodies might impose 
limitations or influenced the design of modernist plans, most smaller features such as 
creeks, forest patches, arable soils and wetlands are removed, diverted, flattened, or 
paved over to fit the order of the gray grid, and the simplified and orderly designed 
environment. 

Modernist Planning

In North America, mid-century architects and urban planners embraced the efficiency of  
geometric planning. In efforts to build for the automobile, streamline traffic, remove slums and 
create housing for a growing population, city builders like Robert Moses made sweeping plans to 
modernize American cities

Clockwise from Top: 
мΦ hǘǘƻ ²ŀƴƎŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ǾƛŜǿ ƻŦ 5ƛŜ Grozstadt. 
нΦ [Ŝ /ƻǊōǳǎƛŜǊΩǎ Ǉƭŀƴ ŦƻǊ Voisin, Paris, 1922 
оΦ [Ŝ /ƻǊōǳǎƛŜǊΩǎ ƛŘŜŀƭƛȊŜŘ άwŀŘƛŀƴǘ /ƛǘȅ tƭŀƴέ ƛǎ ǊŜŀƭƛȊŜŘ 
ƛƴ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ Ǉƭŀƴ ŦƻǊ WŜŦŦŜǊǎƻƴ {ǉǳŀǊŜ 
Neighbourhood, 1947 (from 1947 City Planning 
Commission report)



During the 1960s, concerns over environmental and social problems as a result of rational planning 
grew. There were few environmental protection policies, and little concern with inclusion of citizens 
in the planning process.  Urban Planning concerns were brought to the attention of the public with 
the publication of Death and Life of Great American Citiesōȅ WŀƴŜ WŀŎƻōǎΦ wŀŎƘŜƭ /ŀǊǎƻƴΩǎ ōƻƻƪ Silent 
Spring, published in 1962, brought public attention to biodiversity destruction linked to pesticide use 
in North America. Her book is credited with inspiring the environmental movement. 

Protest

LƴǎǇƛǊŜŘ ōȅ WŀŎƻōǎΣ ŎƛǘƛȊŜƴǎ ǇǊƻǘŜǎǘŜŘ aƻǎŜǎΩ Ǉƭŀƴ 
and succeeded in stopping the expressway.  

The End of Modernism

Often seen as a symbol of the failure of urban renewal 
and rationalism, the demolition of the Pruitt-Igoe
housing project in St. Louis, Missouri marks the end of 
the era of rationalism as the dominant mode of planning 
in North America. Planning processes gradually evolved 
to be more socially fair and inclusive, using techniques 
that engaged and empowered citizens. 

Above: Pruitt-Igoe, 1964. Housing Project designed as an urban renewal effort to 
provide modern social housing in St. Louis, Missouri, US. 
Above Right: Demolition of the project between 1971 and 1976



Ian aŎIŀǊƎΩǎstrong voice joined other environmental activists and 
political protesters against modernist planning, and one of the key 
founders of the Environmental Movement in North America. 
McHargreached a wide audience; he was a university professor at 
ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ  ǎŎƘƻƻƭ ƻŦ ƭŀƴŘǎŎŀǇŜ ŀǊŎƘƛǘŜŎǘǳǊŜ 
and urban planning, and hosted a TV series, The House We Live In, to 
share his ideas with ordinary Americans. He helped lead the first 
ά9ŀǊǘƘ 5ŀȅέ Ǌŀƭƭȅ ƛƴ tƘƛƭŀŘŜƭǇƘƛŀ ƻƴ !ǇǊƛƭ ннΣ мфтлΦ 

A Pioneer in Ecological Planning

Optional exhibition supplements: use a 
computer to demonstrate how people can use 
the GIS applications available online in the region 
to analyze the systems and features of their 
environment.

Analysis of soil substructure printed on acetate. This layered 
method gradually evolved into GIS - the layered mapping 
process used by modern environmental designers.

Video Clip of McHarg
from Multiply and Subdue the Earth 
[video, tv] Running time: 6 minutes 

In 1969, Ian McHargǇǳōƭƛǎƘŜŘ Ψ5ŜǎƛƎƴ ǿƛǘƘ bŀǘǳǊŜΩΣ ŀƴ ƛƴŦƭǳŜƴǘƛŀƭ ōƻƻƪ ǘƘŀǘ ŘŜǎŎǊƛōŜŘ 
ά9ŎƻƭƻƎƛŎŀƭ tƭŀƴƴƛƴƎέΥ ŀ ǇǊŀŎǘƛŎŀƭ ƴŜǿ ƳŜǘƘƻŘ ŦƻǊ ŎǊŜŀǘƛƴƎ ōŜŀǳǘƛŦǳƭ ŀƴŘ ƘŜŀƭǘƘȅ ŎƛǘƛŜǎ ŀƴŘ 
landscapes that work in harmony with natural processes. McHargclaimed that ecological 
ǇƭŀƴƴƛƴƎ ǿŀǎ ōŀǎŜŘ ƛƴ ǎŎƛŜƴŎŜΣ ŀƭǘƘƻǳƎƘ ƎƻǾŜǊƴŜŘ ōȅ ƴŀǘǳǊŜΩǎ ƛǊǊŜƎǳƭŀǊ ŦƻǊƳǎΣ ǊŀǘƘŜǊ ǘƘŀƴ 
artificially imposed geometry. aŎIŀǊƎΩǎmethod proposes that an understanding of 
landscape features and systems must come before making decisions about urban 
development. First, planners must gain an understanding of geology and landscape 
features, water features, flood plains, drainage networks, soil structures and types, 
vegetation and forest cover, as socio-cultural values and existing structures. McHarg
presented diagrams showing different landscape features on clear acetate film that were 
ŘƛǎǇƭŀȅŜŘ ƛƴ ƭŀȅŜǊǎΦ hƴ ǘƘŜ ǘƻǇ ƭŀȅŜǊΣ ƘŜ ǎƘƻǿŜŘ Ƙƻǿ ǇƭŀƴƴŜǊǎ ŎƻǳƭŘ ŦƛƴŘ άƻǇǘƛƳǳƳ 
ƭƻŎŀǘƛƻƴǎ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘέΦ

https://www.youtube.com/watch?v=PlEIql4aFD8


The Gray Grid: Modernist Planning in LEGO
Most LEGO cities are built on flat, geometric plates. Infrastructure such as roads and train tracks are planned first, and 
their geometry follows the grid of the underlying structure. Buildings and sidewalks are added next. The landscape 
features such as parks, gardens, rivers, urban trees and plants are usually added on top once the structural elements 
are given form. They are treated as decoration or ornament, not important or fundamental features and structures.  

The physical structure of most LEGO© cities still represents 
a modernist approach to urban planning. 

Left: This images from BrickworldChicago (2015) illustrate 
ŀ ƳƻŘǳƭŀǊ ƻǊ  άƎǊƛŘƛǊƻƴέ ŀǇǇǊƻŀŎƘ ǘƻ Ŏƛǘȅ ƳŀƪƛƴƎΦ 
Middle: Instructions for building base/Street sections. 
wƛƎƘǘΥ tŀǊǘ ƻŦ ά/ƛǘȅέ ŘƛǎǇƭŀȅ ōǳƛƭǘ ōȅ [9Dh© from 
LEGOworldCopenhagen, February 2020

Using LEGO© to demonstrate Ecological Planning
This display is an imaginary city that was designed 
with nature using LEGO©!

In the 50 years since Design with Nature was published, most 
designers have adopted a more ecological approach to planning. It 
seems strange that is today, most cities designed using LEGO still 
ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ƻǳǘŘŀǘŜŘ άƳƻŘŜǊƴƛǎǘέ ƳŜǘƘƻŘ ƻŦ ǇƭŀƴƴƛƴƎΦ

aŎIŀǊƎΩǎideas were adopted during the planning phase of this 
imaginary LEGO city model. The details of the design provide an 
opportunity to showcase several fundamental concepts of 
environmental and social resilience in urban design, with a focus on 
principles explained by notable scholars Anne Spirnand Randolph 
Hester in the decades after McHarg.  



Although imaginary, the preliminary design process for the model offers an 
introduction to ecological planning. Preliminary sketches describe soil types 
and geologic structures, surface and underground water systems, flood 
plains, vegetation and forest cover, existing settlements and roads, 
structures with historic interest, topography, key habitat regions and animal 
ƳƛƎǊŀǘƛƻƴ ǊƻǳǘŜǎΦ hƴŎŜ ƴŀǘǳǊŀƭ ǎȅǎǘŜƳǎ ǿŜǊŜ ŀƴŀƭȅȊŜŘΣ άhǇǘƛƳǳƳ 
5ŜǾŜƭƻǇƳŜƴǘ ½ƻƴŜǎέ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΣ ŀƴŘ ǘƘŜ ƭŀȅƻǳǘ ƻŦ ǘƘŜ ǳǊōŀƴ 
infrastructure could begin. 

A simplified mapping process illustrates the analytical method used to find 
the best locations for building the Eco-city. Just as McHarghas proposed in 
1969, these maps are printed on sheets of clear acetate and mounted 
together to demonstrate the concept. 

Finding Optimum Development Zones



The Central  historic church and graveyard has 

served generations of people in the village

The lighthouse was built to guide ships into a safe 

harbor. Although no longer in use, locals enjoy 

visiting and learning about history.

The Lakeside camp has been used for generations of 

people for fishing, hunting and relaxing.

The historic Colony Garden is located in flood prone 

areas where new development is not allowed but 

places with cultural legacy can remain.

The hotel is located in an area at risk of tidal 

flooding and storm damage, but it has historic value. 

Special architecture protects the lower floors.

Some restaurants have been serving customers for 

generations!

Cultural Values

The landscape had a small village already, with existing roads, 
churches, graveyard, houses, restaurants, and schools. The map shows 
places that are most meaningful to local residents. Preserving those 
structures with significant cultural value is important for local people, 
and gives new residents a way to connect with the past.

Sometimes buildings and roads are located in less than ideal places ς
such as in flood prone areas. Although future development should not 
take place in these spots, some can be protected.



The detailed planning process for the Eco-City presents an opportunity to explain Anne {ǇƛǊƴΩǎ
concepts of ecological urbanism. She echoes aŎIŀǊƎΩǎearlier writings, describing cities as part of the 
natural world, not opposite to, or apart from nature. Resilient cities as those that are designed in 
concert with naturalprocesses.

Lƴ ƘŜǊ ōƻƻƪ ά¢ƘŜ DǊŀƴƛǘŜ DŀǊŘŜƴέΣ !ƴƴŜ ²Ƙƛǎǘƻƴ Spirndescribes an approach to create cities that are 
life-sustaining, resilient, and less costly to build and maintain. Under headings of Air, Earth, Water, and 
Life (plants and animals), Spirndetails the ways that city design and ecological systems can be united. 

Ecological Urbanism

This watercolouredplan of the Eco-City was 
created before building the LEGO model.  It is an 
imaginary place, but the design follows the multi-
step process that an urban planner might use 
when designing with nature, in consideration of 
the natural systems (animal and plant life, water, 
air, and earth) and human-centered needs.

In the next sections, {ǇƛǊƴΩǎprinciples are 
described, and examples from the Eco-City model 
show how urban design in LEGO can support 
natural systems.



Life

Linkages and roadways within the city
Cities should provide linkages so wildlife can navigate from one area to another within the urban area, 
and to migrate through the city to larger natural landscapes beyond. Traffic design for wildlife considers 
animals that swim, walk, slither and fly, as well as plant colonies that travel through their root systems, 
and by using pollen and seed distribution to reproduce. 

The first consideration is to map existing vegetation and waterways to understand how wildlife is 
already moving through the landscape. Where planned civic infrastructure disrupts important wildlife 
corridors, creative designs for bridges, tunnels and tree canopies can mitigate damage.

Rivers and streams are essential transportation links for 

animals and should be buffered with natural vegetation

This bridge over a large road is designed with animals in 

mind as it provides a safe passage

Wildflowers planted along roadways provide habitat for 

birds and insects, and provide pollination services to 

farmers

The most important action that designers can take is to designate large tracts 
of landscape beyond the city for wilderness preservation. In this way, plant and 
animal species can live naturally with as little interference from people as 
possible. Within the city boundaries, urban plants can contribute to healthy 
biodiversity, enriching habitat for animals and people on private lands and 
ǇǳōƭƛŎ ƭŀƴŘǎΦ !ƴ ǳǊōŀƴ ƭŀƴŘǎŎŀǇŜ ǘƘŀǘ ŦƭƻǳǊƛǎƘŜǎ ǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ŎƛǘȅΩǎ ƴŀǘǳǊŀƭ 
legacy and vegetation structure ςidentify most beautiful and significant plant 
resources including both cultivated and untended landscapes.



Urban Forests
Significant forested areas within the city should be preserved with minimal destruction so the 
tree species can achieve a natural level of diversity and resilience, and they can function as 
habitat for wildlife. Forested areas provide beauty and opportunities for recreation and in 
ƭŀǊƎŜ ŎƛǘƛŜǎΣ άƳŀƴŀƎŜŘ ŦƻǊŜǎǘέ Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƭƻŎŀƭ ŜŎƻƴƻƳƛŜǎ ǿƛǘƘ ǘƛƳōŜǊ ƘŀǊǾŜǎǘΦ

Street Trees
Plantings of city trees takes many forms: promenades, allees, boulevards, small parks, and 
individual specimens add to urban life while providing opportunities for biodiversity. The 
treetops that stretch above roadways provide a traffic corridor for songbirds and insects. Trees 
planted in groups are better able to protect each other from exposure, and those planted in 
ΨƻǇŜƴ ǎƻƛƭΩ ǊŀǘƘŜǊ ǘƘŀƴ ƘŀǾƛƴƎ ǘƘŜƛǊ Ǌƻƻǘǎ ŎƻǾŜǊŜŘ ōȅ ǇŀǾŜƳŜƴǘ ƘŀǾŜ ŀ ōŜǘǘŜǊ ŎƘŀƴŎŜ ƻŦ 
accessing nutrients.

To select trees that are best able to adapt to site conditions, identify native species that 
flourish in different microclimates. Native trees usually support larger populations of animals. 
Unique specimen trees and non-ƴŀǘƛǾŜ ƻǊ ΨŜȄƻǘƛŎΩ ǎǇŜŎƛŜǎ Ŏŀƴ ŀŘŘ ōŜŀǳǘȅ ǘƻ ŎƛǘƛŜǎΣ ōǳǘ 
sometimes require additional care and should be sited with specific needs in mind.

Plants

Forest patches serve multiple functions in cities ςthis 

patch is a residential area, a recreation area, and 

provides a transportation system for the wildlife

Street trees create roadways several stories above the 

ground

The botanical garden is a good place for planting unique 

specimen trees and exotic species.

Trees that grow naturally in forests rely on each other to 

withstand wind



The meadows surrounding the butterfly research center 

provide places where residents can observe wildlife

City streams and creeks are roadways for fish, reptiles and 
amphibians but if they are buried underground  no 
animals can thrive

These rooftop plants are chosen to provide food for 

insects and birds

Meadows, creeks, rooftops
Grassy fields and lawns give people places to play and relax in the sun, but most cities have too many 
lawns that require expensive upkeep and provide very little habitat. Meadows, on the other hand, have 
flowers, fruit, root systems and  plant cover that houses and feeds insects, birds and even some mammals 
like bats. Other places to support urban wildlife are on balconies and rooftops; flower gardens, green 
roofs, birdfeeders and fountains provide places for birds, butterflies and insects to rest and eat along their 
journeys. Other opportunities for supporting wildlife are in open streams and creeks, roadside ditches, 
and even abandoned and uncultivated urban lots. 


