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Preface

By Henk J. Scholten and Jack Dangermond

The first GIS Summer Institute was held in Amsterdam in August 1989 at the
School of Architecture, Town Planning, and Landscape. The Institute’s work fore-
saw the evolution into a digitized world and the adoption of computerized spatial
analysis. 22 years later, two of the original participants from that event, Henk Schol-
ten and Jack Dangermond, met again. At that meeting, Jack told Henk about his past
professor, Carl Steinitz, who was writing a book about geodesign.

It was an inspiring new concept; a new perspective on an old and familiar pro-
blem. In the geodesign framework long-term models are coupled with short-term
(impact) models. In its vision, spatial planners should use the outcomes of the long-
term models to assess whether the developments occurring in a region necessitate
intervention. If true, several solutions to the encountered issues are almost always
available. The most promising solutions are worked out in scenarios and the effects
are calculated using the impact models. This provides the possibility to test whether
the planners’ intended goals are attained and what negative effects might occur. If
the outcomes are unsatisfactory, go back a step and try again.

In a way, this process is what we are doing today with geodesign. It is a frame-
work for how we can design together to solve complex problems. We step back,
using traditional techniques of spatial analysis and modeling, in order to step forth
towards innovative technologies and collaboration frameworks.

Our world faces serious challenges, and it’s clear that we need to work together
to collectively create a better future. We need to leverage our very best brains, our
best creative talent, our best design talent, and our best science, and use all of these
combined to create a better future. To meet the geographic challenges we face, we
need to grow geodesign from a concept understood by a few to a framework used
by all. We need to inform the world about the value of geodesign, while at the same
time making it easy to implement and use throughout organizations and across so-
ciety.

Inspired by the successes of Geodesign Summits by Esri in Redlands, California,
we organized the first Geodesign Summit in Europe in September of 2013. Desig-
ners, planners and geospatial scientists from around the world gathered to share
ideas on how to design with spatial information in Europe. This book is testament
to the momentum that geodesign is gaining both academically and professionally.
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We’re confident that through the continued good work of many, geodesign will
in due course be widely adopted and recognized as one of the most important ideas
to come out of this century.
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Part 1
Introduction



Chapter 1
Introduction to Geodesign Developments
in Europe

Danbi J. Lee, Eduardo Dias and Henk J. Scholten

1.1 When Geodesign Crosses over the Atlantic

In 1985 the Dutch National Planning Department was charged with the formidable
task of drawing up a new masterplan describing the National Spatial Policy. This
resulted in the creation of the Fourth Note on Spatial Planning (Vierde Nota over
de Ruimtelijke Ordening). Naturally, the best known and most experienced spatial
planners and landscape architects were involved in drafting the document. For the
first time in its history a working group was tasked with the preparation of a spatial
information system (Scheurwater 1984) which lead to the acquisition and imple-
mentation of the first GIS application in Europe, namely Esri’s ArcGIS 3.0. Up until
that moment the term ‘Geographical Information System’ was little known in the
Dutch language.

Although the Vierde Nota has become a zenith of Dutch spatial planning, and
the first use of geographical information for a large scale spatial issue is considered
a breakthrough, it presented a number of challenges (Scholten and Meijer 1988). It
became apparent, for instance, that the viewpoints and culture represented in scien-
tific models did not match those of planners and designers. It was also an interesting
challenge to establish a comprehensive collection of digital geographical data of
The Netherlands and its neighbouring countries.

Based on the experiences gained in drafting the Vierde Nota, the decision was
made to host the first GIS Summer Institute in Amsterdam in August 1989. It was
held in the ‘Academie van Bouwkunst’, the seventeenth century home of Am-
sterdam’s School of Architecture, Town Planning and Landscape (Scholten and
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Stillwell 1990). In his concluding remarks at the conference, Peter Nijkamp stated
that he thought the term GIS would no longer be in use 20 years hence. He predicted
that it would be replaced by so-called CIAs (Computerized Information Analysis)
for urban and regional management. In his speech, Nijkamp touched on an issue
that we still encounter today—the need for careful evaluation of alternative courses
of action due to the high costs of misinformation (Nijkamp et al. 1990). In fact,
several contributions from the 1990 proceedings put forward the notion that the dif-
ferences between planners and analytical scientists and models are reflected by the
distinctive systems they use, i.e. CAD versus GIS. Bridging the gap between these
systems is seen as the main ambition of geodesign (see for example Wood 1990).

In 2013, the momentum for geodesign in Europe was earmarked by the first
Geodesign Summit Europe, hosted by Esri, Geodan and the Vrije Universiteit Am-
sterdam at the GeoFort in the Netherlands. Researchers and planners from 28 dif-
ferent countries gathered over a few intensive days to discuss the way spatial issues
should be approached in light of an extraordinarily digitized and technology-based
world. The main difference with a quarter century ago was the growing request to
connect scientific models of processes with proposed design solutions in order to
understand design impact in a collaborative way between policy makers, scientists,
designers, and citizens.

1.2 Geodesign as Concept, Method, and Product

Formal definitions of geodesign appear from around 2010 (e.g. Dangermond 2010;
Flaxman 2010; Zwick 2010; Ervin 2011; Steinitz 2012). Brewed from these de-
velopments, we define geodesign to be an iterative design and planning method
whereby an emerging solution is influenced by (scientific) geospatial knowledge
derived from geospatial technologies. Whereas traditional planning and design pro-
cesses separate context analysis, design, and evaluation into explicit steps, geode-
sign integrates the exploration of ideas with direct evaluation in the same moment,
generating an advanced design solution. In other words, the design impact can be
examined through geospatial technology (simulations, modeling, visualization, and
communication of design impacts) and be immediately fed back into the evolution
of a design. This yields a fitter, more robust and context-sensitive design solution.
Geodesign enables systems-thinking, which makes it an attractive approach for to-
day’s complex, dynamic, and multi-disciplinary design challenges.

Some argue that geodesign is merely an alluring alias for design methods that
have been practiced for many decades already. This is, to a degree, quite true if
we dissect the components of our own definition and look at the series of events
leading to this point. The academic discourse on spatial and context analysis us-
ing overlays began with the first hand drawn overlays documented by landscape
designer Warren Henry Manning in the 1913 Billerica Town plan (see Steinitz et al.
(1976) for an historical overview of hand drawn overlays) (Manning 1913). In the
1960s, marked by British—Canadian geographer Roger Tomlinson’s development
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of the first geographic information system, the promise of digitized maps sparked a
fantastic dream of computerized planning support. All the while, in 1965 American
city planner Britton Harris proposed integrating “‘sketch planning™ (as the drawing
of alternatives) with state of the art analytical modeling to directly visualize the
design implications (Harris 1965).

Scottish landscape architect McHarg’s (1971) seminal book Design with Nature
elaborated the idea of an empirical layering of spatial information, and the early
integration of scientific and regulatory information in the design phase to filter-
out unwanted options. The Harvard Computer Graphics Lab was pioneer in this
movement when Fisher (1966) demonstrated SYMAP could perform automated
overlays. Steinitz then applied and developed SYMAP into planning applications
(Sinton and Steinitz 1969). From there, other mapping and analysis tools emerged
as the GIS field matured through the 1970s and 1980s. It strayed, however, from the
design realm as designers faced barriers in adopting analytical tools with unfriendly
user interfaces, difficulty in collecting spatial data and low computational power.
Today, the advent of intuitive user interfaces, increased processing capabilities and
wider availability of base datasets allow for the emergence of geodesign as it’s own
field (Batty 2013; Dias et al. 2013).

The term ‘geodesign’ as an alias to these past efforts offers two strategic advan-
tages. Firstly, as a moniker for a group of mutually dependent fields of research, it
sets a new research agenda aiming to explore symbiotic outcomes between them
(data visualization and participatory planning, for example). Geodesign is thus in its
infancy relative to traditional sciences. It’s youth incites innovation through debate
and dialog on what geodesign really means, which we hope is apparent in this book.
More importantly, the journey through which we question and struggle with some-
thing apparently ‘new’ allows anyone to participate in the conversation. City plan-
ners, designers, architects, hydrologists, traffic engineers, first responders, public
health officials, sociologists, biologists, computer scientists, politicians and citizens
all have a stake in the future of geodesign for improving the way we plan, manage,
develop, protect, and pay for our quality of life.

Secondly, we observe that as a consequence of academic exploration into geode-
sign, multiple disciplines take ownership of advancing geodesign theory. We hope
to see an alignment in the way we work and think through design solutions collab-
oratively. This is ‘geodesign thinking’, akin to design thinking as explored by many
cognitive scientists since the 1960s, except it has a specific geo-spatial requirement
to the design problem at hand. By adding the ‘geo’ to ‘design’, barriers into the de-
sign world previously encountered by other disciplines are eroded. Design thinking
as a problem-solving process becomes accessible, and the lines of communication
between technocratic analysts, qualitative scientists, skillful designers, and local
citizens become incredibly short.

For our European debut of geodesign (as relatively new concept), Professor Carl
Steinitz’s chapter on the Redlands Experiment (Chap. 2) offers a comprehensive
syllabus of his seminal work on the geodesign framework, with which many of our
authors have aligned their own research. Steinitz’s framework forms the central dis-
course for exploring all the far corners of the geodesign world. He rightfully points
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out that all stakeholders should participate in answering the question “What if?”,
which is the driver of every geodesign project. He demonstrates, that as an iterative
and multi-disciplinary problem-solving method, it is fruitful for the process to result
in many designs rather than ‘The Design’ and that by simply combining existing ur-
ban design and analysis skills with inventive spatial technologies and local citizens,
we can generate a potent mix of problem-solving ability. It is the combination of
ingenuity and skill with spatial technology that excites us and gives us a safe space
to experiment and play with geodesign. This book offers a strategic glimpse into
European geodesign innovations that embody this excitement and is supplemented
by interesting case studies from the around the world.

1.3 Benchmarking Geodesign Innovations in Research
and Practice

Stemming from a theoretical foundation set by Carl Steinitz, the next chapters
showcase a plethora of practical applications (or aspirations) where geodesign
thinking is beginning to emerge. In Part 2, the reader will explore ideas on how we
measure and evaluate our efforts to build resilient and sustainable cities and regions.
Coming from an urban designer’s perspective, Yang (Chap. 3) gives an eye-opening
introduction to how we might visualize and evaluate the energy performance of
cities, embedding Planning Support System (PSS) theory as a sister of geodesign.
By framing urban energy problems as design problems he purports that energy so-
lutions can be explored by altering urban block forms and observing changes in
energy fluxes. In doing so, the designer introduces the much needed ‘science’ into
their traditional design process. Fruijtier et al. (Chap. 4) discusses energy on a re-
gional level in the Netherlands from a data management perspective, giving a clear
overview of the system architecture and digital tools to be utilized in evaluating the
feasibility of different regional energy scenarios, towards consensus-driven energy
planning.

Regional sustainability can also be measured by evaluating the impact of differ-
ent urban growth scenarios. In Kazak et al. (Chap. 5), the Community Viz extension
of Esri’s ArcGIS is assessed as a tool for evaluating the impact of spatial policies
in Wroclaw, Poland (with and without densification), and found that even without
a complex integration of sustainability indicators, policy-makers were better in-
formed. Koomen and Rijken (Chap. 6) draw the same conclusion when undertaking
a similar exercise using an interactive touch table with local stakeholders, using
Friesland, the Netherlands as a case-study.

Regional resilience can be built by improving adaptability to natural disasters
such as overland floods. Janssen et al. (Chap. 7), van Asselen et al. (Chap. 8) and
Zandvoort and van der Vlist (Chap. 9) argue that the geodesign framework aligns
neatly with a multi-layer safety approach to flood risk assessment and adaptation
planning in the Netherlands. Vulnerability assessed by executing 3D flood models
with different planning scenarios enables governing bodies to quickly assess new
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threats and react preemptively. This ability to evaluate and asses across aspects
of economics, social and environmental impacts to guide decision-making is the
same research agenda adopted by Freitas et al. (Chap. 10) who focus on sustainable
agro-forestry (mixed-species) management practices in Borneo, Indonesia. They
developed spatial 3D visualizations of the operational trade-offs of different agro-
forestry practices, which they suggest will facilitate collaborative decision-making.

In Part 3 of the book, readers will enter the realm of placemaking, where culture,
history, and the socio-economic matters of design problems collide. Kolen et al.
(Chap. 11) and Burgers et al. (Chap. 12) introduce geodesign from a historian and
archaeologist’s perspective. They note that landscape history and archaeological
heritage have more to contribute to planning and design processes than conven-
tional practices allow. A geodesign framework facilitates the consistent connection
of these aspects by first developing Spatial Data Infrastructures (SDIs) that add the
much needed quantification and digital documentation of heritage that planners and
designers are thirsty for. Heritage digitization becomes the intellectual arena where
planners, urban designers, and historians exchange ideas.

Visibility of culturally sacred places (past and present) is of recent interest in
geodesign research. It is one of the more obvious and practical measures in evalu-
ating places. Visible landmarks and landscapes that are well composed influence
the sense of history (and thus sense of belonging), wayfinding ability and even
place satisfaction. Nijhuis (Chap. 13) gives a sharply curated tour of how GIS can
be used to explore aspects of visibility in landscape compositions, and comes as a
welcome introduction for information technologists and developers to a landscape
designer’s needs. Visibility is analyzed from the interior in Fisher-Gewirtzman’s
(Chap. 14) research on visibility impacts on place satisfaction. Here she correlates
volume of visible outdoor space (voxel calculations) to a survey of several students
from their apartments and notes the influence of individual cultural on place ‘level
of satisfaction’.

On the other hand, van Nes’s (Chap. 15) chapter on the Space Syntax method
outlines a very objective and quantifiable tool to analyze street interconnected-
ness in order to predict economic and cultural hubs in European cities, but notes
that the cultural element of where economic centers are placed are not singularly
tied to street arrangements. It can be the effort of local associations or concerned
stakeholders that generates activity. It is within this public power that Rumor et al.
(Chap. 16) and Sanchis et al. (Chap. 17) place their faith to test urban designs. By
using 3D geospatial data and (web) visualization tools, they purport that valuable
crowd-sourced public opinion can be collected to evaluate and even redesign public
spaces.

In Part 4, authors focus on how to adopt geodesign thinking as a common lan-
guage for exploring design solutions. Currier and Couclelis (Chap. 19) eloquently
relate Steinitz’s definition of ‘people of the place’ to the soft aspects of the design
problem (what do stakeholders value, establishing sense of place), and argue that
before determining a hard outcome (the design interventions), a soft outcome must
first be achieved. They propose a methodology called ‘perspectives mapping’, a
process that gives a spatial dimension to ‘soft’ design criterion that lead to ‘hard’
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design decisions. This builds ownership and understanding of design decisions since
stakeholders are empowered with spatial information. The citizens become a source
of intelligence, which is a novel notion supported by Nedkov et al. (Chap. 20). By
streaming spatial information (relief, air pollution and heat distribution etc.) to citi-
zens during a design exercise, they found that situational awareness was improved
and discussions concretized. However they note the lingering organizational chal-
lenge of building consensus in large groups, and the scant inclusion of financial
information tied to spatial decisions. This is an ongoing challenge for design solu-
tions generally.

McElvaney and Foster (Chap. 21) continue this argument by underscoring the
relevance of understanding organizational change principles in the process of dis-
mantling barriers to collaboration among stakeholder groups (and even trained pro-
fessionals) towards adopting geodesign thinking. This helps the reader in under-
standing some of the barriers to geospatial technology adoption by urban designers
and planners in practice as also discussed by Pelzer et al. (Chap. 22). Both papers
distill the challenge down to change resistance due to perceived professional barri-
ers. One of the newer uses of spatial information science is in the field of auditing.
Jongsma (Chap. 23) describes the new mandate for the Dutch Court of Auditors
to use geo-spatial technology and spatial thinking to improve the way policy is
formed, by tracking the impact of government investments.

However, the real challenge, and the backbone, to adopting geodesign think-
ing is in training and education, as Wilson (Chap. 24) explains, and it is expected
that this book will mark a clear starting point for discussion and dissemination of
geodesign in Europe in practice as well as the classroom—as a framing concept for
collaboration, creative problem solving, and connecting people together through
geospatial science and technology. The way in which we collaborate is the most im-
portant element that differentiates geodesign from concepts like DSS, PSS, impact
assessments and change models, and should be obvious after studying this book.
Starting with a concise overview of the history behind geodesign in Europe, to an
overview of Steinitz’s geodesign framework, we have hand-picked case-studies and
technological advancements that represent the most relevant geodesign applications
and developments from various disciplines. The book is meant to inspire research,
conversation, and analysis into geodesign theory so that we may continue to define
it together and in doing so, adopt geodesign thinking.
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Chapter 2
Which Way of Designing?

Carl Steinitz

2.1 Introduction

Everyone designs who devises courses of action aimed at changing existing situations into
preferred ones. (Herbert Simon, The Sciences of the Artificial, 1969)

I have organized many collaborative, multidisciplinary studies of major landscape
change over more than 40 years at Harvard and in collaboration with other universi-
ties. The framework within which I organize most of my work and teaching strate-
gies has been published in my recent book A Framework for Geodesign (Steinitz
2012). In this paper I will focus on one of the most significant decisions which the
geodesign team must make when organizing the methods for its study: Which of the
change models—which of the many ways of designing—shall we use? The change
model which is selected may be the most important part of any professional or aca-
demic project because if the methods are unsatisfactory, then the products are also
likely to be unsatisfactory.

2.2 The Framework for Geodesign

The framework for geodesign consists of six questions that are asked (explicitly
or implicitly) at least three times during the course of any geodesign study. They
all have sub-questions that are modified as needed by the geodesign team. The
answers to those questions are models, and their content and levels of abstraction
are particular to the individual case study. Some modeling approaches can be gen-
eral, but data and model parameters are local to the people, place, and time of the
study.
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12 C. Steinitz

These six key questions are the following:

1. How should the study area be described in content, space, and time? This ques-
tion is answered by representation models, the data upon which the study relies.

2. How does the study area operate? What are the functional and structural relation-
ships among its elements? This question is answered by process models, which
provide knowledge about the study context.

3. Is the current study area working well? This question is answered by evalu-
ation models, which are dependent upon the values of the decision-making
stakeholders.

4. How might the study area be altered? By what policies and actions, where and
when? This question is answered by change models, which will be developed
and compared in the geodesign study. These generate data that will be used to
represent future conditions.

5. What difference might the changes cause? This question is answered by impact
models, which are knowledge produced by the process models under changed
conditions.

6. How should the study area be changed? This question is answered by decision
models, which, like the evaluation models, are dependent upon the values of the
responsible decision makers.

Questions 1-3 refer mainly to the past and the existing conditions of the study’s par-
ticular geographic context. They focus on assessment. Questions 4—6 of the frame-
work concern the future rather than the past and present. They focus on intervention.

Over the course of a geodesign study, each of these six primary questions and
their subsidiary questions are asked at least three times (Fig. 2.1). In the first itera-
tion the questions are asked beginning with question 1 as we define the context and
scope of the work. In this first iteration we treat these as WHY questions for the
project. The aim of the second iteration is to choose and clearly define the methods
of the study, the HOW questions. In this stage, the framework is used in reverse
order, working from question 6 to question 1. This reversal of the regular sequence
of conducting a study is crucial to designing a set of potentially useful methods.
In this way, geodesign becomes decision-driven rather than data-driven. The third
iteration carries out the methodology designed by the geodesign team in the second
iteration. During this round we ask the WHAT, WHERE, and WHEN questions as
we implement the study and provide results. In this third stage, the framework is
again from questions 1-6, through models of representation, process, evaluation,
change, impact, and decision. Once a geodesign team has worked its way through
the three iterations of the framework questions, there can be three possible decisions
as an outcome: “No,” “Maybe,” or “Yes”.

Reaching a “No” implies that the study result does not satisfy the geodesign
team and is not likely to meet the requirements of the decision makers. Then any
or all of the six steps are subject to feedback and alteration. This makes geodesign
particularly nonlinear in its application. If the team’s decision is a “Maybe” or per-
haps a contingent “Yes” decision, it may also trigger a change in the scale, size, or
time frame of the study. Shifting the scale of the project may lead to either larger or



2 Which Way of Designing? 13

WHAT?
> WHY? WHERE?
UNDERSTAND PERFORM
ASSESSMENT
DATA 1. How should the

context be described?

KNOWLEDGE 2. How does the

context operate? L

VALUES 3. 1 the current context .
INTERVENTION ™™ -
om. e :

KNOWLEDGE 5. What differences might
the changes cause?

VALUES 6. How should the
context be changed?

v

=AP@OMmMMmMmT

b
Fig. 2.1 The framework for geodesign




14 C. Steinitz

smaller geodesign activities, and the structure and content of several model types
may require modifications. Nevertheless, the study will again proceed through the
six questions of the framework and continue until the geodesign team achieves a
positive (“Yes”) decision.

If a “Yes” decision is reached by the geodesign team, the resulting study or pro-
posed project is poised for presentation to the stakeholders for their review towards
implementation. The decision makers (and there may be many layers of decision
making) also have the choices of “No,” “Maybe,” or “Yes”. A “No” may trigger the
end of the study. A “Maybe” will likely be treated like feedback and require changes
in the geodesign methods or their results. A “Yes” decision implies implementation
and updating for future representation models.

Implementation of agreed-upon designs is not necessarily automatic or immedi-
ate, especially for larger and longer-term projects. In whatever ways the geography
changes, there will be forward-in-time changes to new representation models. Fu-
ture generations are likely to seek changes in their geography and see the imple-
mented consequences of the geodesign team’s study as part of their data, and so the
cycle continues for generations of people of that place. All geography, designed or
otherwise, is always in a state of change.

At first glance, the framework may appear to be excessively linear. Yet while
the framework’s questions and models are purposely presented in an orderly and
sequential manner, the framework is normally not linear in its application, and the
route through any study is not straight forward. There will always be unanticipated
issues, false starts, dead ends, and serendipitous discoveries along the way.

When repeated and linked over scale and time, the questions of the framework
may be the organizing basis of a very complex and ongoing study. The result may
be a 2-, 3-, or 4-dimensional study, and at a range of scales. Regardless of complex-
ity, the same questions are repeated in any applications of geodesign. However, the
answers, models, methods, and results, and the ways by which they were developed
and applied will vary according to the case under study.

It is important to emphasize that geodesign (indeed, any design) is not just pro-
posing changes, as question 4 alone might suggest. Whether explicitly or implicitly,
all six questions must be satisfied throughout all three iterations of the framework
for a geodesign study to be complete.

2.3 Change Models: Ways of Designing

Many devices which succeed on a small scale do not work on a large scale. (Galileo Galilei,
Discorsi e dimostrazioni matematiche, intorno a due nuove scienze, 1638.)

The basic problem of geodesign can be stated as, “How do we get from the present
state of this geographical study area to the best possible future?” In the framework
we answer the question: “How might the landscape be altered?” with change mod-
els, the ways of designing and achieving the products of the geodesign study. The
relative influences of the methodological choices made in the second iteration of the
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framework will not be equal, and change models are a particularly important ele-
ment within the geodesign framework. There are multiple strategies for approach-
ing change models. In the book I describe eight different ways of designing for
change and a ninth mixed example.

All change models combine decisions related to allocation, organization, and
expression, and all require visualization and communication (Fig. 2.2). Allocation
refers to where changes are located, such as the placement of new housing in the
landscape, the conversion of forest to agriculture, or the protection of a rare ani-
mal’s habitat, and so on. Organization refers to the interrelationships among the
elements of the design, such as how the school, the shopping area, the park, the bus
system, and both low- and high-density housing all fit together in the design of the
new community. Expression refers to the way in which the design is perceived. For
example, is it seen as a residential community, or as a friendly place, a beautiful or
an expensive one, etc.

These three characteristics of allocation, organization, and expression are rarely
applied with equal emphasis in change models. As a general rule, the larger the
size of the design study, the more emphasis is placed on allocation. By contrast, the
smaller the project, the more emphasis can be placed on expression. This change of
emphasis is characteristic of the differences between landscape planning and garden
design, or regional planning and architectural design, or demography and being a
parent.

I think that the extremes of size and scale are relatively well served. Design
professionals such as architects, landscape architects, urban planners and civ-
il engineers are generally capable at serving client needs at the scales which are
symbolized in Fig. 2.2 by the house and the urban design. They increasingly work
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with the people of the place, and on rare occasion with geographic scientists. Simi-
larly geographically oriented scientists are generally capable of understanding the
needs of the environment at the scales symbolized from the globe to the large re-
gion. They increasingly work with information technologies, and on rare occasion
with design professionals. I believe that collaboration in geodesign can be most sig-
nificant and effective where the extremes overlap, between the large project and the
large region. This requires the participation of all four groups: design professionals,
geographic scientists, people of the place and information technologies. This range
of geodesign “problems” is where the decisions that can really shape the world’s
environments (plural) for the better are and should be made.

Regardless of size or scale, every geodesign study has four groups of influences
which should be considered: the history of the place and its past designs and pro-
posals, the “facts” of the area which are not likely to be changed during the period
of study, the “constants” which should be incorporated into any proposed alterna-
tive, and the requirements of the project. Yet, while all change models are different
they share the same overarching template (Fig. 2.3). The parallelograms can best be
understood as map layers of spatial representations needed for the geodesign study,
such as drawn diagrams or data layers within a GIS. The arrows are the links in the
cumulative process of making the design.

The first influence is history. Knowing the history of the geographical context
within which the geodesign study will occur is essential, particularly the history of
any previous designs for that area. In my long experience, I have never worked in
a region that didn’t already have past designs, and the people who made them were
not fools.

Next are facts. Facts are aspects of the geography that are assumed not to change
over the life of the design. These can be aspects or results of the study’s representa-
tion, process or evaluation models. We might be working toward a point in time 20 or
30 years in the future, and such things as subsurface geology or a major river pattern
or the evaluation of an historic palace are not likely to change within that time frame.

Then there are constants, the things that are certain to occur in the time-frame of
the geodesign study. You must find out about them, because if you don’t, none of
your alternatives will be implemented. An example of a constant could be a high-
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Fig. 2.3 The template for change models
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way or sewage treatment system in the study area which has already been proposed,
approved, designed, funded, and though not yet constructed, is contracted to begin
within the next year or two.

Lastly, there are the requirements and their options, the things that should and
could happen. Capturing the major, strategic, and generating requirements and their
alternative choices is key here. The most important assumptions must be part of the
beginning of the sequence of change-decisions, since if you make the first steps
wrongly, you will certainly end up wrong. Then again, if you make the right first
steps you still may end up wrong, but you have a better chance of success. Spatial
analysis frequently plays its most critical role in the assessment of these initial and
strategic alternative choices. You have to be able to say: “either here, here, or here,”
or “in one or more of these several ways.”

Each of the eight change models and one mixed example shown in Fig. 2.4 repre-
sents a different strategy for approaching and organizing the design and/or simula-
tion of change. (Each is described in Part III of my 2012 book with a case study of
major landscape change as applied within the framework for geodesign.) The names
of each of these change model strategies reflect their primary approach or character-
istic: anticipatory, participatory, sequential, constraining, combinatorial, rule-based,
optimized, and agent-based. All eight support the use of scenarios, recognizing that
there are an infinite number of future options. At the same time, all of them eventu-
ally reduce the possible number of alternatives from the infinite to a manageable
number. In the end, the change models must include the most important issues and
produce an appropriate range of policy and design choices. Although nearly all de-
signs are the result of combinations of these eight ways, during a given geodesign
project one of these eight is likely to dominate. The way that the change model is
organized and started is crucial and should be preplanned in the second iteration of
the framework for geodesign.

The change models can be considered in three different groups. The anticipa-
tory, participatory and sequential change models assume that the designer or the
geodesign team is confident in the ability to directly develop the design for the
future state of the study area. The constraining and combinatorial ways assume
that the geodesign team is not certain of the crucial initial decisions and must first
assess the major requirement-variables before developing the rest of the design.
The rule-based, optimized, and agent-based approaches assume that the geodesign
team is assumed to understand the rules that guide the processes of change, but also
is obligated to test the variability of the main requirements in order to develop the
most beneficial design solution.

Well before writing the book I had often argued that there is no such singular
thing as “THE Design Method” or “THE Planning Method” (and I consider a plan
to be a design). Rather, there are many methods and they must be chosen in the
second iteration of the framework and adapted to issues and questions raised by
the problem at hand. This raised the important but difficult question: Which way
of designing should be chosen? My hypothesis was that the larger and more com-
plex geodesign studies would be best served by the more complex change models
(Fig. 2.5).
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Fig. 2.5 An hypothesis regarding the link between geodesign size and scale, and the efficacy of
change models

2.4 The Redlands Experiment

At the first Geodesign Summit in Redlands California in 2010, I proposed an initial
experiment to test and compare the efficacy of the nine change models described in
my book. This idea was taken up by Jack Dangermond and several other persons,
some of whom I had previously worked with. With significant support from Jack
and ESRI, an agreement was made with the City of Redlands and the University
of Redlands to conduct an experimental workshop that would be of help to the city
regarding two prominent issues facing it. The first was the preparation of a land-
scape plan for the city (which Redlands referred to as an open space plan). This was
seen as 2-dimensional design. The other was the 3-dimensional design for a transit-
oriented development near ESRI’s corporate campus (Fig. 2.6).

In this agreement, the Redlands University and its Redlands Institute would host
the workshop and have several faculty and some students as participants, the City
of Redlands would organize the data and its representation, process and evaluation
models, and establish all the requirements for the two geodesign studies. Its planning
staff and several residents who are active in city affairs would be participants. ESRI
would contribute several information-technology staff, and allow the workshop to test
several geodesign management tools which were in early development. I would help
recruit persons who were familiar with the framework and who would organize the
work of the geodesign teams, and I would manage the workshop (with a lot of help).

The core team and several persons from Redlands met in October 2010 to plan the
workshop and its information flows. There were three significant constraints: the work-



