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Deselopment of an angiosper seed: Shepherl's
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Urban morphology




A new understanding of complex systems...

Regular vs. Strange attractor










A one-dimensional mode! of a cellular automata system with two stales, yellow and green, whene
the neighboriood Includes one Cell on elther skde of the cell In focus. That cell Is marked with a
red dol in the state dlagram, showing how |t changes based on the state of it and its I'IE<§||'IL'I-EI-'E-
in the previcus cycle.

Starting state:

Mew focus cell state:

tarting state:

Mew focus cell state:

State 1
State X
Siate 4
State 4:
State 5:
State G:

State [




The Genome and the Proteome...




Morphogenesis
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e
y il
63
Yellowstone Antarctica

Hotsprings Subglacial
E . Lakes







What can we learn from the technologies of livingstems?
(And other complex systems in nature?)
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Urban morphology
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Work in the Portland region...

e Transit-oriented development

e Metro regional government,
“Sustainable Development in
Centers and Corridors”

* Regional cities - urbanization
strategies

« “Portland Sustainability Institute,
NGO created by City of Portland
and academic/government partng
(strategies for district energy, etc




Consultancy —

Structura Naturalis Inc.
(Strategic consulting)

NGO —

Sustasis Foundation
(Research, publications etc)

Other roles —

Centre for Environmental Structure
Europe, research journal boards e




Academic development

 Pilot curricula
(e.g. CPD in sustainable urbanism -
Prince’s Foundation and partners
Including Deputy Prime Minister,
RIBA, RTPI, 6 universities,
ESUA project, EU-funded pilot

project

Lectures, teaching, publications





























































The Factors of Urban Morphology in Greenhouse

Gas Emissions: A Research Overview
Michael Mehaffy|1], Stuart Cowan|2], Diana Urge-Vorsatz

International Alliance of Research Universities
2009 Scientific Conference on Climate Change, Copenhagen

Council for European Urbanism, Sustasis Foundation
Sustasis Foundation, Autopoiesis LLC
Central European University, IPCC
















Source: Criterion Planners, Portland, OR
















CO2 EMISSIONS PER HOUSEHOLD FROM TRANSPORTATION













South America

Eastern Europe




Houston, we have a problem...




South America

Eastern Europe




Motor fuel per capita shows enormous differences
In different cities in North America, Europe and Asia




Expect much more energy devoted to
personal transportation in future!










TOTALS

NOTE: Very preliminary aggregate ranges needing further confirmation

Transportation 12%

Embodied Energy 6%

Building Type 6% (+?7?)

Cogeneration 5%
Savings In transmission losses 1 %

Behavioral and lifestyle factors 1- 10% 7?7

TOTAL +/- 33%
l.e. 1/3 or more....




Strategies to Achieve the Reductions




Policy strategies:

Urban codes

Other regulations and prohibitions
Plans and frameworks
Certification systems

Pricing signals

Catalyst projects

Other incentives
Self-organisation strategies
“Toolkits”




The un-ecological
has already become
The un-economic




Houston, Texas




Denver, CO



























































































The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

Among the many revolutionary changes of this
century, perhaps those that go deepest are thgefan

In the mental methods we can use for probing the
world....




The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

The recent progress of the life sciences tells us
something tremendously important about other

problems of organized complexity. It tells us that
problems of this kind can be analyzed--that itn/o
sensible to regard them as capable of being urmdbel st
Instead of considering them, as Dr. Weaver puts i,
be "In some dark and foreboding way, irrational.”




The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs

The history of modern thought about cities Is
unfortunately very different from the history of gern

thought about the life sciences. The theorists of
conventional modern city planning have consistently
mistaken cities as problems@mplicity and of

disorganized complexity and have tried to analyze
and treat them thus.




Lessons from Evidence-Based Design:

The Case of Biophilia




View from a Window May Influence

Recovery from Surgery
Roger S. Ulrich, 1984

"Records on recovery after cholecystectomy of patients
In a suburban Pennsylvania hospital between 1972 and
1981 were examined to determine whether assignment
to a room with a window view of a natural setting might
have restorative influences. Twenty-three surgical
patients assigned to rooms with windows looking out on
a natural scene had shorter postoperative hospital stays,
received fewer negative evaluative comments in nurses'
notes, and took fewer potent analgesics than 23
matched patients in similar rooms with windows facing a
brick wall."




Thermal comfort and psychological adaptation as a g uide
for designing urban spaces

Marialena Nikolopoulou -and Koen Steemers ©
a Centre for Renewable Energy Sources (CRES), The Ma rtin Centre for Architectural and Urban Studies, Un iversity of Cambridge

Abstract

Investigating thermal comfort conditions in outdoor urban spaces, has thrown
some light on the complexity of the issues involved, demonstrating that a
guantitative approach is insufficient in describing comfort conditions outdoors. It
revealed that although microclimatic parameters strongly influence thermal
sensation, they cannot fully account for the wide variation between objective and
subjective comfort evaluation, whereas, psychological adaptation seems to

becoming increasingly important. This paper concentrates on the issue of
psychological adaptation: naturalness, expectations, experience (short-/long-
term), time of exposure, perceived control and environmental stimulation, and
presents an attempt to try and evaluate the relative impact of each of these
parameters. Understanding the interrelationship between the different
parameters of psychological adaptation would be of interest in order to compare
their relative significance, and to assess their design role, that is whether design
considerations would influence these parameters, or vice versa, whether they
could influence design decisions. An awareness of these issues would be
valuable to architects, planners and urban designers, not by the way of limiting
possible solutions, rather by enriching the design possibilities.










Okohaus (1992), Gaia Architects
Mixed Use Development with

integral glasshouse and northern
“fortress” wall.




Bronson Methodist Hospital
Kalamazoo, Michigan




University of Alberta Hospital
Edmonton, Alberta, CA










Lisbon Train Station







Quadracci Pavilion, Chicago




The work of Christopher Alexander




Questions: How do natural systems create structlre
What is the relation of their parts to their whol@s
How do they maintain their dynamic properties?
(Stability, adaptivity, sustainability, beauty, ¢tc

And what can we learn from these processes?
(Quite a lot!)




Christopher Alexander, Notes on the Synthesis of Form (1964)

“Overlap”

(“Semi-lattice”)

(Network)




Christopher Alexander, “A City is Not a Tree” (1965)




Herbert Simon, “The Architecture of Complexity” (1962)




The Death and Life of Great American Cities:
The Kind of Problem a City Is

Jane Jacobs, 1961

“Why have cities not, long

since, been identified, under-
stood and treated as problems
of organized complexity’







Gaming, Wiki, etc etc




Mac OS, IPhone




Other pattern language work (not including complgeience).

PALM - A pattern language for molecular biology Gars
Helgesen and Peter R. Sibbald J t Department ofrirdacs,

University of Bergen

The Pattern Language for Participation, Action, and
Change

A Pattern Language for Strategic Product Manageme




“A pattern approach to interaction desigrdan Borchers - 2001 —
246 Chapter 4 A Pattern Language for Interactivesi®lu
Exhibits

Weiss [14] describes a pattern language for agased e-
commerce.

a pattern language for weddings

a pattern language for educational systems

A pattern language for pattern writing (!)

The pattern language for the graphical user interfa




Calculating the secrets of life: applications af thathematical
sciences in molecular biology ... Eric S. Landéichael S.
Waterman....

“We have constructed PLANS, A Pattern LanguageAformo
and Nucleic Acid Sequences, and implemented thguage In
LISP and C..."




Dynamical patterning modules: a "pattern
language" for development and evolution of
multicellular form

Stuart A. Newman* and Ramray Bhat

Department of Cell Biology and Anatomy, Basic Smen
Building, New York Medical College, New York, USA




We propose that DPMs, acting singly and In
combination with each other, constitute a "pattern
language" capable of generating all metazoan b&ahsp
and organ forms. This concept implies that the
multicellular organisms of the late Precambrianyearl
Cambrian were phenotypically plastic, fluently

exploring morphospace in a fashion decoupled from

both function-based se
relatively stable develo
morphological phenoty

ection and genotypic change.
pmental trajectories and

pes of modern organisms, then,

are considered to be products of stabilizing selrct




Cross JK and Schmidt, D., "Quality Connector: Atérat
Language for Provisioning and Managing Quality-Stoaned
Services In Distributed Real-Time and Embeddedésyst”
9th Conference on Pattern Language and Programstidéto

IL, Sep 2002










How does nature create ordered structure?...










Template-based mechanical industrialization










“Symmetry-breaking”
creates new symmetrie
and new centers

with a series of
geometric properties




Levels of scale
// Boundaries

 8%@ centers

——  Local symmetries
Alternating repetition
Etc...




Strong Center Strong Center

Local Symmetry

Levels of Scale

Alternating Repetition



















Very Fast Very Slow







15 Properties of Natural Morphology

1. Levels of scale 2. Strong centers 3. Boundaries

4. Alternating Repetition 5. Positive Space 6. Good shape

7. Local Symmetries 8. Deep Interlock and Ambiguity 9. Contrast

10. Gradients 11. Roughness 12. Echoes

13. The Void 14. Simplicity and inner calm 15. Not-separateness
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Statistics on walking: 51% of residents walk to sh opping 5 or more times
per week (comparable neighborhood has statistically insignificant rate)




