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Abstract
28th~29th October, 2013, the Geodesign International Conference was
held in Peking University. The conference included keynote speeches,
lighting talks and conference proceedings, discussing the geodesign's
concept, framework, promise and practice around the theme
"Geodesign: Maximinzing Beneficial Impacts". This article collects the
important speeches of this conference.
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Geodesign is a new term for an age-old practice-planning, designing,
implementing and evaluating changes to our built and natural
environment transformed by modern software tools and scientific
models that make interactive impact analysis possible, so that designers
can continually evaluate the impacts of their proposals. The Internet
and modern communications technologies including embedded and
remote sensors, multimedia feedback, web-based interactions, group
decision making, mobile devices, social networks, crowd sourced data
collection, and others that can now be coupled with scientific advances
in understanding and analysis of Earth’s natural systems as well as our
urban environments. The range of geodesign challenges is enormous,
from real-world problems of housing, transportation, air and water
pollution, and energy distribution, to issues of effective computer
interfaces, collaborative design approaches, and decision support
graphics and presentations.

Geodesign projects leverage the powers of digital computing
(CAD, BIM, GIS, etc.) and communications technologies to foster
information-based design and provide timely feedback about
implications of proposed designs, including impacts and evaluations
covering a larger area, greater complexity, or longer time-frame than
the immediate design proposal (for example, the impacts over time on
watershed-scale hydrological processes of a single proposed dam, or
the aggregate carbon footprint of several individual building component
/ system decisions). This new geodesign paradigm offers the possibility
of maximizing beneficial impacts (and minimizing deleterious ones)
in responsible, sustainable, synthetic design projects of enormous

complexity and large-, even global-scope essential for new approaches

to sustainable urbanism and planetary survival.

This Geodesign International Conference (2013, Beijing) hosted
by the College of Architecture and Landscape Architecture of Peking
University and Esri built upon recent international advances, and brought
together a combination of professionals — designers, scientists, public
policy experts and decision makers — to present and discuss current
projects and emerging models of geodesign practice, and speculated on

directions and improvements for the future.
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Will there still be enough potable water and food when the world
population reaches 10 billion? How should we plan for new urban
construction? These issues cannot be solved by only intergovernmental
cooperation. It is time for us, as scientists and professionals in the field

of geodesign, to collaborate.
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China’s contemporary pattern of land development can be seen as an
overlay of both market factors and geographic design. One of its unique
characteristics, which could also be seen as a critique, is that the local
governments have intervened excessively. Although the “invisible
hand” of the market acts constructively and energetically, appropriate

restrictions and regulations on its operation are extremely necessary.
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GIS has changed how we think and act by integrating geographic
science into what we do, breaking down barriers, sharing resources, and
supporting collaborative approaches.
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This is where | think collaboration in geodesign can be most significant.
ﬁi}daﬁn’rﬁl’ﬁqﬂEﬁ_ﬁ1’ﬁ%ﬂﬂi¥iﬁi‘l‘¢%§§ﬂﬁ%_ﬂﬁc

W 248 @

ETH/RE “HBC K BTN DI R

DEMAND-BASED LA, SUPPLY-BASED
SOFFENSIVE" STRATEGIES RIS SIE STRATEGIES
GEODESIGN
COLLABORATION

s

)\
3 %ﬁ, %
o™ JZ%
g %:;* @;@S% .

% o ; @@
»&W “

EXPRESSION .&&* ORGANIZATION ALLOCATION
Eix & v SE 6

My talk is color coded into four groups (Fig. 5): design professionals
(including architects, planners, civil engineers, landscape architects
and other professionals who deal with innovation), geographic sciences
(including ecology, hydrology, geography and other disciplines which
are about how we understand the world — and we cannot be innovative
without understanding), information technologies (involving the ability
of people to communicate with each other regardless of the media
and not just computers), and the most important, the people of the
place. The central point is that we are really facing serious problems
which cannot be solved by any group of people, and communication
and collaboration of these four groups is essential, but our systems of
education and practice do not plan for that. In other words, it is obvious
that the collaboration is important, but it is not obvious that education
and practice are producing people to do this. We come from different
worlds and speak different languages, and we have some fundamental
problems which a framework for geodesign may help us overcome.

We are facing three trends nowadays: increased environmental and
social risk, ubiquitous information technology, and growing demands
for democracy and public participation. They will increasingly influence
the education and practice of the design professions and geographically
oriented sciences, and the ways in which their activities towards
influencing environmental and social change are organized and carried
out. We all know about it, but we do not take them seriously enough.

The first is increasing environmental and social risk. While
population growth, global temperature rise, the crisis in food production
and food price increase, air quality, fresh water and biodiversity decline
are among us, we do not act in a sufficiently coordinated way toward

mitigating their serious negative impacts.
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The second is ubiquitous information technology. There is a
rocketing increase in personal computer access to the information of
the world. The things we can do with computing are greatly increasing.
We interact with computing in ways that are almost like interpersonal
relationships. There are lots of examples in which cloud-based data
comes from people with cell phones. The immediate, available data, for
example, about the radiation levels of the Fukushima nuclear disaster,
was revealed from the cell phones of ordinary people.

The third is the growing demand for democracy and public
participation. The political impact of social media is enormous, and
the mixture between ubiquitous computing and public participation is
not an accident. The spread of information causes people the demand
for participation in environmental design and planning. The European
Landscape Convention recognizes landscape in law as an essential
component of people’s surroundings, and prescribes that each ratifying
country establish procedures for the participation of the general
public in the definition and implementation of landscape policies. It is
extremely important to highlight that the general public must define the
landscape policies. And the question arises: How to do this? Here again,
geosdesign may help.

It is clear that for serious societal and environmental issues,
designing for change cannot be a solitary activity. Rather, it is
inevitably a collaborative endeavor, with participants from various
design professions and geographic sciences, linked by technology from
several locations for rapid communication and feedback, and reliant on
transparent communication with the people of the place who are also
direct participants. The people of the place are not just the clients; they
are the designers as well (Fig. 6).

Geodesign is a method which tightly couples the creation of

proposals for change with impact simulations informed by geographic

contexts and systems thinking (rather than shape thinking), and
(normally) supported by digital technology. My definition of
“geodesign” is based on that of Michael Frank Goodchild and Stephen
Ervin. More simply, | would say that geodesign changes geography
by design, by intentional change. To do this, we need to apply
a systems-oriented framework for geodesign (mine or another),
and to answer six relevant questions that apply to any geodesign
circumstance (Fig. 7): 1) How should the context be described? 2)
How does the context operate? 3) Is the current context working well?
4) How might the context be altered? 5) What differences might the
changes cause? And 6) How should the context be changed?

Geodesign is an invented word, and a very useful term to describe
a collaborative activity that is not the exclusive territory of any design
profession, geographic science or information technology. Each
participant must know and be able to contribute something that the
others cannot or do not... yet during the process, no one need lose
his or her professional, scientific or personal identity. (I do not want

anybody to call himself / herself “a geodesigner”, nor anything be

called “a geodesign”.)
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The importance of education is fundamental to progress in
geodesign. A revolution in education is required. Right now, scientists
and design professionals believe that students have to know everything
in their fields. But that is very different from educating people to
lead collaborative teams. The conflict between depth and breadth is
not resolved in the universities, and we do not have the prerequisites
of cross-disciplinary communication. We need to have broad shared
knowledge, shared assumptions, and shared language. We need to teach
and practice many ways of making a geodesign proposal. We need to
organize faculties in a collaborative way and based on which types,
sizes and scales of “problem” they are studying. We need four kinds
of courses. The most important is history, the history of case studies
which worked and which did not worked. Secondly, we need courses
organized by model type not by content type, because the ways of
thinking in model types are more important than content which might
change geographically. (Why should Chinese students go to Harvard?
Not to learn the plans of north-eastern US but to learn how to think
about the plans of north-eastern US.) Thirdly, we need to recognize
that technology changes rapidly, and it should be on a tutorial basis.
Finally, we need practical studies with project-oriented learning. And
the projects should be run by students because they are the ones who
need experiences in organization and running things. Furthermore,
| think it is necessary to set up master degrees of geodesign — not
master degrees in geodesign, but master degrees in geography, ecology,
architecture, planning and other related fields in geodesign.

The most radical thing we need is a revolution of what university is.
Universities certainly need depth of research, teaching and application.
However, they also need breadth and collaboration. Collaboration in
geodesign should be carried out at bachelor degree, master degree,
and PhD degree levels (Fig. 8). A typical design-oriented school might
have departments of architecture, landscape architecture, and urban
planning. The first base of collaboration is in the school. This means
the architecture, landscape architecture and urban planning students
should really work together. Most schools have tried this but rarely with
success, because they do not have a structure for geodesign-oriented
teaching. The next phase is to get other groups, such as scientists, IT
people and ordinary people into this collaboration. The next phase is
at the university level, where there is need to institutionalize creative
collaboration (Fig. 9). This will take years, but it is absolutely central

for success in geodesign and the future of education.

ithiRig it REE

The Promise of Geodesign

BRR - F - HHRERE
Michael F. GOODCHILD

ZENRBRIAF RS ZELUT
Emeritus Professor of Geography, University of California

FRAE X AR — R IRV RE N A T—— IR AR R —
WAL, DI — S T 5. RIS
FARAE ZR A, FEER T RR - Bie 220 HAR R 490
B S 3R RN TR SR s B AR R )
SRR GISIEFRFGA IR, i b IR B3 0] ok
FIRARM AT REPER . ANTE - PRSI . IR X T
BRI XL REARAE SR FRAT, PR —— LR AEGIS
A N —— RIS 5 077 . HIR B %A~
PR — RS TR G T HUF A B T DA R 2 ik
T —&R5), (BRI AR ARG AR , FolBa I AR
Rk BB, sFEARR - iR 25 P TR
HoFR2E 1355

CHL, KA TIAE (I K 2 36 B R RS 1Y) Vi
FEARRLY TH o e — M EME IR b BB 20, 0%
R T 2 B DA i 5 5 5 2 T AU e A AR Sl TR, S
A G S0l R A S Y0 3 1R R AR o IR B A T
Bk, (HHX gt ——JUHOE i, X —HuER BRI Ay —
Wk TR, MR e X — 300 H rh &34 T s IS A2 L 1%
Pz i PR BE AR 4 Z IR -5 A AR T . 5 b b B 315 H —
B, FRATE RIS 2k TR TR S, R
RTINS 0T (F10-1) o “WFPEEb” 1 [ R R
M T GIS, @it BB RIGEAHC T . B s kA4
MR AR R A NEAE—E (F10-2) o FTL, MGISHIHL A K
BB, ISP RBIRRW I, — ek
Hidsk, SR ar . W BN, BIE . k. i
ANEH R ET, FHEWE ARBRE ES, AT
oUW B SRPEAAS

LM BB BARAEM L, A SCS R4 2 [ RE £5 R




=WiiTS  Landscape Architecture Frontiers

27 PO TR I R PR AR AN E 2, R
TRk RS SR BB AR o M SE B X — B Y R A2 A
27 HRLUBA A ARELT SRS, A iR G Rk AR
HWHRME, ESRE, REZRFIA LGN 2 A SCERHR A 2R 2R
RN AAFRBR, BB mARR 2B ™ A2 1 5k R X E
TETHEMESE T W T ASCARIE , BB AT Sl
A RENE . REORAM R TN T A AR, N e
T2 DO R RIS SORBEAT A . X R PIE B RS
PEFIGRIE T3 BT 2RI TAE X P58 S AN R T 55t 2 ]
SRR

RAE19594F, BEE /MK AR - AV - Wik fe (PIARSC
) —SCHIRBISCH AR Z (8 S, DL i = JE [R5 A )
o X — A TR N BUSUN AT FOR AR 7 M BB A i
R S A I R T2 v 7 RV A2 B R KA ] eI
FAE—E, M s B SERT 2R i i e 5

BG, MR A, MREH A2 R R, &
THERA TS S 2P B fE 2. L=, BRI TRE
FHL T B R SRAEAT SOB A 1, 1O TH 205 [ e Toll Ak
Ji BRI F9 13 S 2N DA 4 TR ) e ] AR R I 9 ] SR 7
SRBATET LR, 2R NEATS KAE L LA
JIr LATE Sty BRI AR, FRATT R RO SR 25 R R ST TE ik AT 7
BT RE BT EAR S R 5 AR M SRy, GISER A 17—l
BT ——— PP T 23 [ B ZE AT 5 —— X R SO R
HESLE THFR, GISHUAFRIX A H A T-BL.

{EFRATTANARE ik — VI AL Sy BRSE W 7 5, UKL R R T
B, A% Se2A 07 i 22 A AT AL T B | Bk 07 1 19 50 Bt S st
TR, PURELAETH, Rk, BHEAARNBIEKR, H
BB R IR E A G, (BTSRRI 2 A SE XA
AUIBRIASFE AN 5 o NN ATAT Y 7 2ORAE B 1Y 2 AR HESR s i
B E R SRR B o MBI B2 0 G AR IR i o TRk
IR, LIS (B AETE AR SO, IR SRk S G B TE
WA A G

10. ¥ EARIE REEE © Will McClintock, University of California, Santa Barbara
10. Screen shot of the Sea Sketch Project © Will McClintock, University of California, Santa
Barbara

I would like to talk about the benefits of geodesign and its broader

contexts, particularly within the academia. We have already heard
several definitions of geodesign, so | simply want to reiterate Carl
Steinitz’s definition, which is beautifully succinct: geodesign is
changing geography by design. | have also proposed to define
geodesign in this way: GIS is about what is, geodesign is about what
could be. But there is also Jack Dangermond’s very succinct definition:
geodesign is designing with nature in mind. All of these lead us to
think of geodesign, particularly with GIS, as collaboration between
design and geography. It is about intervening in the world, but based on
good scientific principles. It is maybe a part of landscape architecture,
but in the academy landscape architecture has not traditionally
been an important part of the sciences, or in Carl Steinitz’s term the
geographical sciences.

Here is an example from my own campus, the University of
California, Santa Barbara. The “Sea Sketch Project” used the idea of
geodesign in a marine-design context. The specific problem here is the
movement of shipping through the Santa Barbara Channel between
the mainland and the Channel Islands. Major container ships from
Shenzhen, Busan, and other Asian ports come through the channel,

because it is the cheapest route, and they run into conflict with whales,
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particularly the Blue Whale, the largest mammal on the planet.
Geodesign has been used here to try to balance the objectives of ships
delivering goods to Los Angeles on the one hand, and minimizing
environmental impact on the other. So as in many geodesign projects,
this one includes sketch, working with a map to seek alternatives; and
some fairly detailed evaluations of the various possible routes for the
ships. The Sea Sketch Project makes use of GIS and the Internet to
bring together the stakeholders, decision-makers, scientists, global
citizens, and individuals. So I like to think of geodesign in the context
of GIS as having two very closely related parts: on the left-hand
side the actions of sketching and recording; on the right-hand side,
evaluating, analyzing, predicting, modifying, and improving. The
left-hand side is dominated by human esthetics; the right-hand side is
dominated by science. It is that symbiosis between the creative and the
scientific, which to me is very much the core of geodesign.

So what is the promise of geodesign, this potential bridge between
the humanities and the sciences? The promise of geodesign is to
implement scientific knowledge in a decision-making context, in
other words to take science into the real world: to intervene, and to
employ scientific knowledge in doing so. Then what is the barrier to
this vision? Primarily, the organization of academy makes bridging
the various parts very difficult. In many American universities, the
organizational structure separates the humanities and the sciences
under different deans, and perhaps even in different colleges. One
of the biggest difficulties concerns promotion and tenure. In the
humanities, creative scholarly activity is measured primarily through
books, exhibitions, and performances; whereas the sciences place
almost all emphasis on referee articles, in journals or conference
proceedings. And these two sets of criteria have no intersection; yet
geodesign requires us to bridge these two different worlds.

In 1959, prominent British novelist Charles Percy Snow wrote
about the gap between the thinking of the sciences and humanities, and
lack of a common language between them, under the rubric The Two
Cultures. These are very much old debates, so why revisit them now?
Does geodesign have promise, or will it simply fade away with time?
| think there are some very good reasons for believing that bridging
the cultures is finally possible, and that geodesign will succeed where
previous efforts have failed.

One because the rate of changes accelerating, society advancing

faster than never before, and design issues become more and more

prominent as the fast society advances. Secondly, because | think we
are able to see from the mistakes of the past and thinking particularly
of the very rapid industrialization of Britain that occurred in the 19th
century, in some ways has historical echo what is happening in China
today, in many other parts of Asia. We can look back now to see the
mistake of the past, and because today we know how to do better. So
in the age of geodesign, we really need to think very seriously about
its promise. Geodesign is able to provide tools that can support both
the aesthetic and scientific aspects of design. GIS provides a new
language — the language of spatial thinking — that can provide the
bridge between these two cultures; and a technology that speaks that
language.

How do we realize the promise? First, by continuing to develop
tools: for sketch and visualization, for evaluation and simulation, for
online collaboration. Second, by building bridges within the academia.
Geodesign is the marriage of the esthetic and the scientific, but such
marriages are not easily arranged, within the traditional academy. The
feasible way to build bridges in the academy today is through cross-
cutting centers. Geodesign is a timely response to current conditions,
and underpinning it is the language of spatial thinking, leading

ultimately to the integration of the esthetic and the scientific within

geodesign.
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Time is finite, but the complex problems we face may have an infinite
number of possible outcomes. The “optimization” may not be the
best overall option, but it does not waste time and allows for multiple

options to be easily generated.
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There are many design methods we could adopt, we have multiple
and powerful tools at our disposal, especially for large-scale regional
planning. Therefore, | do not think we are enslaved by technology if we

are actively seeking positive change.
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In March 2011, a huge disaster struck northeastern Japan. In addition to
the enormous loss of life and destruction of infrastructure, the tsunami
caused a serious nuclear accident. We have adopted geodesign for

restoration planning in these regions.
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Quick decision-making cannot be at the expense of quality. There are
many tools, such as “CityEngine”, that could help us track and gather

decision-making feedback.
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11. The image produced by CityEngine

There are many definitions of geodesign, but I will give another one. It
is not the best but the simplest: “Geodesign is the design in geographic
space”.

When Frank Lloyd Wright was 64 years old, he was asked by
Edgar Kaufmann to design a cabin for him in Bear Run, Pennsylvania.
The cabin that Wright designed was Fallingwater, he designed the
house in 3 hours. Now the question is, was Frank Lloyd Wright
doing geodesign? One answer is yes, because as he did the design of
Fallingwater, he had the site in mind, where the boulders were that
support the house, where the waterfall was, how to handle the views,
and how to bring the cool air into the house in summer. You could also
say no, because he was doing all that in mental space, rather than in

geographic space. So the answer to the question could be yes or no

depending on your point of view. It is really not important how you
answer the question.

However, it is important to recognize that when you are designing
something in mental space, you are limited to what you can remember.
You might recall the paper titled “The Magic Number Seven Plus or
Minus Two”, by George Miller, written about 50 years ago. He found
out that an average person could keep tract of about 7 things. So the
idea of doing geodesign in mental space is almost impossible if your
mind is limited to 7 plus or minus 2 variables. Digital technology can
expand our memory and in so doing improve our analytical capabilities.
We can apply digital technology to regional and urban planning, from
an environment perspective, from a development perspective, or
from an energy perspective. But | would like to go beyond this more
traditional view of geodesign, by discussing four dimensions or four
lines of thinking.

Firstly, the shift from rural to urban is important because the
expanding population of the world today. GIS was in past started with
natural resources information dealing with rural and environmental
conditions. Later GIS began to be applied to urban planning, and now
is likely to be applied to urban design, using programs like CityEngine.
So, we need to build a knowledge base about cities.

Secondly, I would like to redefine what we mean when we refer
to geographic space. When we talk about geographic space many of
us think of a flat map, if we are more sophisticated we might think in
terms of relief map, or draping other maps on top to show different
conditions. | think we need to expand our thinking and think about
3D geographic space, we need to think about the planet’s life zone,
including everything that lies below, on, and above the surface of
the earth that supports life, including physical, biological, social and
economic information. So this is what I now define as geographic space
— the 3D life zone around the planet.

Thirdly, the shift from data and analysis to design is another line of
thought. The nature of design organizations involves three things: the
acquisition and understanding of the data and information, analyzing
that information with multiple purposes, and the creation or recreation
of goods and services based on that data and analysis, what | called
design. At present, GIS technology is good at managing geographic
information. GIS also provides a number of tools for analyzing
information, but it provides very few tools to help us do design. So for

example, there is an organization in America called the Trust for Public
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Land (TPL), and they create what they call “Greenprints”, which are
plans showing what land should be conserved. They identify where
they should buy property for conservation and then sell that property
to the government or other organizations. To do this, they build a GIS
database for a region, analyzed that information using geo-processing
tools in GIS, and then draw the land acquisition plan by hand. So I think
GIS technology has skipped the usual ability to do the design work.

So what is design? There are many definitions, but here is one
that | have formed from my own experience as a designer: Design is a
thought process comprising the creation of an entity. What is an entity?
It could be a physical object, an event that occurs in time, a concept, or
a relationship. So if you think about this, we are all designers, we are all
responsible for designing the entities in and around our lives. But there
is something missing. How do you know if your design is good or bad?
It is my contention that the ethic for a design is found in the purpose
of design. And no matter what we are designing, from designing a
coffee cup, a city, and a boundary for a country, the purpose of design is
always the same. The purpose of design is to facilitate life. This sounds
like a simple ethic until you ask whose life, which species, and what is
the appropriate time. It becomes quite complicated if you try to answer
these questions. But as you ask these questions for your project, you
will develop the design ethic for your project, that design ethic you
use to determine if your design is good or bad. This type of thinking is
missing in practice, in academia, and in technology. We need to give
more attention to developing our design ethics, as we develop and
comprehend GIS and as we develop our understanding of geodesign.

This requires responsive technology, including new spatial data
models, creation tools, inference engines, visualization tools, geo-
processing tools, scenario management tools, and interoperability tools.

So there are three challenges for us. For technologists, the
challenge is to produce design-centric software, that is, software
should be designed for designers, that is as easy to use as pencil and
paper, supporting entire geodesign workflow. Our universities need
move beyond the use of geodesign as a catch phrase. Teachers and
students not only need to learn how to be critical thinkers, but also to
be responsible creators. And finally, our practitioners need to apply the
technology and the way of thinking about geodesign, and then tell us
what works and what does not work.

So what is the future of geodesign? | do not know. But as Abraham

Lincoln once said: “The best way to predict the future is to create it”.
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In order for geodesign to help us further improve our design work, we
should focus on ecosystem services and creative design. In recent years,
various natural disasters have indicated that the earth is a very fragile
planet. Geodesign could help us to adapt to the earth to create a more

livable environment for future generations.
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Geodesign is not just planning and designing on the land, but a
methodology to enhance our views and ideas. Ideas of sustainability
should include social resilience and flexibility, both of which will guide

us to build a better society.
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Geodesign is an art of survival. We need to use it to systematically
inform and solve problems. Now it is the time for change. We need to
find better ways to solve environmental problems; to find new ways
in geodesign to integrate disciplines. We need more ecologists and
architects to design our landscapes and cities, to save our earth and

construct a more beautiful China!
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12. The 15 areas of a Geodesign Support System
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We have many definitions of geodesign. I do not think we have settled
on one yet. Geodesign is environmental design, usually involving large
areas, complex issues, and multi-person teams. It leverages the powers
of digital computing, algorithmic processes, and communications
technologies to foster collaborative, information-based design projects,
that depend upon timely feedback about implications of proposed
designs by simulation and informed by systems-thinking. Geodesign
has three Cs (Complexity, Computation, and Collaboration). | do not
think Frank Lloyd Wright was doing geodesign in his three hours
sketch exercise, to design Falling Water with tracing paper at the time
that he did it. I think we need a new term, which defines and helps to
differentiate geodesign from non-geodesign. In my view, you need all
three Cs — just two does not make it.

First, | want to say a little bit about complexity. In our science
enterprise right now, the national science foundation called NSF, is
spending a lot of money, relatively, and a lot scientific research into this
topic about Bio-complexity. Looking at the relationships between cells
that are microscopic, and animals that we can see and the habitat that
they live in, to the populations and eco-systems and even the planetary
function. There are very complex relationships including evolution
between the organizations at these different scales. | think the science
of Bio-complexity will inform geodesign in very important ways in the
next decade.

A geodesign system is a system that supports and enables geodesign
processes. It is not just GIS, and it is not just CAD. It is at least those
two things for sure, but also more. And it would not be just one piece
of “geodesign software”. Because | think that is the last century’s
model for software. This century’s model comes from a very different
environment — the “apps” we all have on our cellphones that will
be the basis. | think, for the development of all kinds of tools that
landscape architects and land planers and engineers doing geodesign
need. | have GIS, Auto-CAD, Skype on my cellphone, and many of
them are combining together in interesting and important ways.

In order to better understand geodesign, | will divide a Geodesign
Support System into syntax, semantics and dynamics, a total of 15 areas
(Fig. 1). Next, I will respectively elaborate on it.

(1) Base. The “base map” includes existing conditions and context,
most of which are expected to be constant (unchanging) in the course
of the design project, which serve to situate and calibrate the geodesign

activities. We need to keep track of what we are not going to change on

top of which we are going to change.

(2) Objects. The “elements of design” are subject to modification
by design, either introduced de-novo, or found on site. “Objects” in the
object-oriented sense, they have names, attributes, and behavior; and
exist within an inheritance and group hierarchy (“kind-of” and “part of”
relations).

(3) Configuration. It is the “arrangement of objects” — their
locations in 3-space, in “real-world” coordinates, as well as their
geometric properties — size, height, color, etc. Sometimes we plant
trees in rows, and sometimes in circles, and sometimes in groves, and
sometime by randomly distributing them, and sometimes we have
agency or parametric processes that create these. This is what CADs do.
It is making geometric arrangements.

(4) Constraints. To the rules and relationship between objects are
what | call constraints. For example, the two side of the road should
be parallel, if you move one side, the other side should move with
it. The road trees should run with the road, so the road curves, the
line of trees should also curve. These kinds of relationships are very
ordinary in design — houses face north, courtyard always on the left,
roof slope must at least 30 degrees — but still very hard to embed in
software. Some are become possible, some CAD systems, some BIM
environments, some GIS are able to embed these relationships.

(5) Library. Sometimes we need to save and retrieve information,
S0 as to be able to re-use and learn from the past, or from others. The
information retrieval science was in huge progress in the last decade.
Library is organized, search-able, share-able collections of objects, as
well as configurations and constraints, which can be used as reference
for geodesign.

(6) Collaboration. The collaboration has become in an essential
keys of what we do and no longer individuals working only on their
computer. There is a famous ecological law that says everything
is connected to everything, and in that environment, we also need
designers who are connected one to the other, and also with engineering
and political science and community leaders and all the other parts of
collaboration. That is essential to the geodesign that we are talking
about.

(7) Versions. “Version-control” systems have become essential in
modern software engineering; no less so in geodesign. Through video
conference, tele-presence, shared work space and environments, we can

work together synchronously, on the same drawing, or asynchronously

WISINLID PUB MIIA




o &

Volume 1 / Issue 6 / December 2013

passing back and forth. Tools and techniques can be used to manage
multiple, sequential and divergent “versions” of one or more designs.

(8) Levels of abstraction. In many ways, design is often about some
abstract idea, for example: “I want something, which gives us a sense
of an enclosure”. That is an abstract idea. It could be a brick wall; it
could be a fence; it could be a row of trees. Each of those instances is
achieving the abstract concept of enclosure. In the design processes, we
work with all of these kinds of ideas, both very highly abstract and very
concrete, always integrating together. It is kind of like across scales
but it is not the same, you will have a very large or small thing at either
level of that abstraction.

(9) Diagrams. The very particular example of an abstract concept
embedded in a 2D space is graphic, we call that diagrams, which are
ubiquitous in design. We often use circles and arrows to express the
implications and relations.

(10) Hyperlinks. Hyperlinks, in the modern WWW web interface,
provide “one-click” linkages between elements and media; embedding
related information about an element, or a live video of a place or event,
etc. GPS and otherwise our drawings, our diagrams, our maps and plans
can have links back to the real analog world as represented by sensors:
what is the temperature, what is the traffic speed now. And that is an
important piece of making the live geo design documents that we need.

(11) Models and scripts. Models and scripts are the language
of computation. Computer languages, whether we are talking about
C++ or dot net or java or any other language, are the way of shared
communication between disciplines.

(12) Time. Time is a fundamental building block of geodesign;
both for the design process, and for designs in place in the real world.
Tracking, managing and recording time is essential for simulations,
for collaboration, for version-management, and for some kinds of
constraints.

(13) Simulation. Simulation is the key to getting the impact models.
Simulation tools enable geo-designers to virtually test proposals and
their performance / behavior over time, or under various scenarios.
Models of dynamic systems with inputs and outputs tracked over time
and varying conditions are essential for geodesign. They are hard
to draw under any circumstances, but increasingly capable of being
modeled and simulated overtime, especially as we begin to unravel
mysteries of bio-complexity. We will find nested simulation systems at

all different scales that we need to be responsive to and responsible for.

(14) Dashboards. Dashboards provide “at-a-glance” displays of key
performance indicators, that can be based on simple metrics or more
complex simulations and evaluations, and that can guide real-time as
well as asynchronous geodesign. We have many criteria; we need ways
of connecting up interesting displays not just gauges and dials.

(15) Methods Coach. As professor Carl Steinitz mentioned: there
are many ways to design. An experienced designer can judge whether a
chosen method fits a particular problem; and can evaluate how progress
is going and may suggest changing or combining methods. A built-in
methods coach module can provide this same guidance in a geodesign
support system.

Geodesign is clearly the word of the day, the week, the century. It is
exploding in many ways — conferences like this all around the world
increasingly in the curriculum in education. And as we all engage in
these processes and hope to define its role in our processes of education
and of practice and of research. We need access to wide range of tools
and helpers. My prediction is that many of them will fall into the fifteen

categories | have described.
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| believe there is a moment in history, when this sort of slowness of
flight allowed us to discover and see the world in a very different way
than today. We no longer think as aviators today. We travel instead in a
metal tube to across the planet without looking at the earth. All we do
now is to just cross time. So why am | talking about aviators here today.
Probably none of you have piloted your own plane to take a look at the
landscape. Actually | think that aviators not only witnessed the history
of modern aviation, but also the change in perception of our planet as
seen from above. Being an aviator then, was also about thinking about
landscape futures. | do not think the discussion today about geodesign
should focus so much on the discussion between high-tech or low-tech,
or big data versus low data. What | am going to talk about today aims in
fact at landscapes lying in data-poor environments, and | actually think
that technology involving this way makes significant difference to the
way we can approach a specific project and its terrain.

The work | am going to show you is actually the work of whole
ETH team at my Chair. Our team is based both in Zurich, Switzerland
and in Singapore. The origin of the work was begun with James
Melsom who leads the LVML (Landscape Modeling and Visualizing
Laboratory) at my Chair in close collaboration with Professor Adrienne
Grét-Regamey of the PLUS Chair at the ETH.

Looking at an overall Swiss Topo 3D view of the Linth Plain
located south of Lake Zurich, you can see a little white spot at the base
of the mountains (Fig. 13). It represents a point cloud set that has been
riveted into the bigger Swiss Topomesh. The transfer of point clouds

onto mesh with high geographic precision is what interests us most. The
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14. James Melsom deploys a drone in the Linth Plain.
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points in such a data set can be more or less dense, some are done by
the highly precise terrestrial laser scanners, and some are actually done
with the little drones. But the point is about feeding local information
into a much broader geographic information system like Swiss Topo.
This is where | think that the whole discussion should focus today.
Goggle and its approximate geographic system are always feeding
us with more and more localized information, more and more points
information per square meter and location. This | believe is where the
future of modeling stands. | believe in the gradual accumulation of
site information through the use of drones and laser scanners which
can gather point cloud data sets of any situation. This is something
that is happening right now in many parts of the world and is going to
continuing happen, hence the “return of the aviators”. Because | think
that all of you, especially the young students, would better get with
it, and start thinking about landscape in the terms of clouds, and point
clouds more particularly.

This is a picture of James Melsom who leads the LVML. He is
seen in action with this little landscape surveying kit (Fig. 14). Once he
successfully launches his little drone airplane, the flight can be tracked
on a simple laptop and data can be collected with the same device.
Everything in sight can be measured, and the flight path that you choose
feeds you with precious additional data. This is precisely the point
about the aviator kit: as a landscape designer, if you are missing the
right set of information for a given place, just go out, and get it. This
is not only a technological revolution, but a conceptual revolution that
will fundamentally change the way we actually look at and operate on
landscapes. The landscape architect becomes an aviator again, in the
true heroic sense of the early pioneer times. Being an aviator, means
also to change our means of investigation and go out and look at a site
from the above at all possible angles.

I am going to show some examples of the work done so far at the
LVML and at Atelier Girot. This is the point cloud set corresponding
to the St. Gotthard Pass in the Swiss Alps (Fig. 15), the project will be
exhibited at the Biennale in Venice in 2014. We actually created a point
cloud data set for the entire St. Gotthard Pass by flying our little drones
with instruments on the mountain pass. To get the data set, we used
the combination of three types of points cloud gathering techniques,
including a mobile Lidar-unit, a terrestrial laser scanner with a 1.5 km
range, and the Sense fly drones for aerial reconnaissance. If you really

look closely at the different point cloud sets, you realize that they

combine to create a set of very precise topographic information. What
is fascinating about this sort of aviator technology is that it allows you
to work though very different scales within a given site. The question of
shifting methodologies through scales becomes more relative and is no
longer such an issue.

One hundred years ago landscape architects used to go out with
water colors, brush, and a “Claude Glass” to apprehend the landscape,
now you simply go out with your drone and laptop and gather much
more. Just throw the drone up in the air, and you can get the data sets
that you really want. Although the technique shown here is highly
sophisticated, it can be blended with an approach to project design
that is rather heuristic. The point cloud data set allows you to create a
variety of things. For instance in the St. Gottard Pass data set we can
zoom-into a detail like the Lucendro Dam. The level of detail is such
that you can actually see through the rib structure of the dam, which
was done during the World War Two when concrete was scarce. This
geographically positioned image of the dam works like an X-ray. You
can literally see how objects stand on alpine territory with very high
precision. Actually, the use of drones and point-clouds is a fascinating
way to understanding geodesign in a three-dimensional way. This is
why we speak of a return of the aviator, because the landscape architect
feels like an eagle coming down and around on to any sector of a
particular site.

As an example of the operational capabilities of a point cloud
data set, | have participated in the NEAT (Neue Eisenbahn Alpen
Transversal) project of a high speed connection across the Alps which
generates a lot of materials. We are now dealing with 3 and half million
cubic meters of material that needs to be placed on a mountain site and,
not on the flat site of the valley. The project is extremely complex, and
the excavation material used to make the 150 m tall artificial mound is
very unstable. The precision of a point cloud data set matters when you
have to engineer the slope of the mound as it meets the rough terrain of
the natural mountain slope. So our drone and our aviator went out to the
Sigirino site and threw the drone around. We combined airborn point
clouds with terrestrial scans and produced an accurate model of the
existing terrain conditions. The work we proposed reducing the edge
condition of the artificial mound to a single gabion step. This move was
accepted by the Alp Transit engineers, and it is the shared knowledge
of the engineer themselves are not work in point clouds culture that

enabled such constructive design dialogue between engineers and
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landscape architects.

When working on vast river delta regions like the Dordrecht
project in South Holland with ETH design students we touched upon
the actual limits of planning and design. All the projects shown here
were embedded in a vast point cloud model provided by an Aerial
Lidar campaign which delivered 10 cm precision in the Z axis. This
model was a revolution in studio, until then most designers were GIS
ignorant, but they learned quickly how to incorporate point clouds in
their design. The project model could generate floods corresponding to
this intertidal zone. The whole flooding process could be simulated by
precisely showing what a 3-meter rise in water would produce. What is
interesting in the Dordrecht project is that the design images that were
generated were actually done directly from the model base which could
run the simulation. There was so to speak no difference between model
and image, both were true to GIS reality.

| think the heart of the question with aviators and drones is about
collecting appropriate data in data poor environments. After visiting to
the Megacity of Jakarta and more particularly the case of the Ciliwung
River, for a research project with the ETH Future Cities Laboratory in
Singapore, we were challenged by an absence of reliable data. Jakarta
is what we can call a data poor environment in that what we receive as
data is not always verifiable on site. Jakarta has often been shunned by
environmental researchers because of acute environment argument not
to go and investigate the terrible flooding situation experiences each
year. What was actually interesting in Jakarta is that we learned a lot
from the terrain and the people.

We actually managed to work on a multi-scale of approach together
with ETH Professor Paolo Burlando and ETH Professor Adrienne Grét-
Regamey as well as NUS Professor Jorg Rekittke in order to propose
intermediate landscape scenarios that were plausible for the situation
at hand. Our team deployed drones and other rudimentary measuring
devices such as Garmin GPS devices and Leica Laser telemeters to start
accurately mapping the site. The work gradually built-up into a useable
data set. At the same time we also thought about designs and how new
tools could contribute to the operation. The Chiliwung river is probably
the less romantic side of Jakarta, we also call it the plastic river, It has
about 6 ~ 8 meters layer of plastic sedimentation. Our study showed
how the completely plastified riverbed, resulting from roughly 500 tons
of rubbish being thrown into the rivers of Jakarta each day was a serious

cause of flooding. Here we show a point cloud model of the Kampung

Melayu site in Jakarta where the river’s sixty-meter wide corridor (Fig.
16) curves through the city. We are actually proposing to cure the river
and bring it back to heart of the matter in the city. We actually pushed
the point cloud simulation far enough with the hydraulic engineers and
with the landscape architects on the ETH research team to simulate the
floods, but also contaminant transfers. This just shows how the whole
point cloud technique has led to technological revolution. Not only can
you embed 3D information into GIS references on point cloud base, but
you can now also embed design variants and test them.

I think that the return of the aviators with geo-positioned point
clouds heralds a real conceptual revolution in landscape architecture!
My dream is for the aviator culture to flourish and spread it to various
cooperative groups all over the world. This technology will undeniably
improve our way to combat and design with the environmental

problems we are facing.
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15. Point cloud overview of the Gotthard Pass

16. Detail of the Ciliwung point cloud model at Kampung Melayu
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Geodesign is different than classic decision-making. It integrates design
thinking to provide a range of choices and critical evaluation of options,

and involves community values.
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In order to achieve ecological and low-carbon planning objectives under
China’s current background, we propose the following steps: ecological
diagnosis, followed by an index system of ecological planning and
design, formulation of ecological planning schemes and guidelines,
implementation of measures, and finally ecological control. During this

process, geodesign has played an important role.
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The main role of GIS in our work is to support our analysis; to combine
our experiences with other software in order to complete the balanced

hydrologic design.
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Geodesign provides a good opportunity for us to make quantitative

analysis has a professional term. | believe geodesign significantly

improve results of urban planning in terms of science, implementation
and adaptability.
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Under similar frameworks of environmental information system
support, different design ideas produce entirely different design results.
| think the application of GIS is eventually a point where it can become
a method to change people’s design concepts. GIS based design can be
used to collate information and decide which messages are important,

while presenting a clear process for interpretation.
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With the help of GIS at the macro scale, we can build ecological
security patterns that will guide urban planning and construction. At
smaller scales, such as the city scale, we can use GIS to design multi-
functional river corridors and stormwater management systems. At the
most detailed level, GIS will help complete ecological design of water
sensitivity fields and turn the river wrapped with reinforced concrete

into a more ecological, breathing river.

MMEGMYSEMiRiTAEFE
IR A

Planning, Landscape Architecture
and Geodesign

¥
Yang YU

IBRETWAFERNF eIz, b
Associate Professor and Assistant to the Dean, College of
Architecture, Harbin Institute of Technology

SEGEVOTLL, RO EE R, BA E R 2
£, BERESLALTE 208 e SAERE . oA BT RE A BT
WOREHER IS 260 . AR FISE 5 SR A 1%
Compared with traditional design methods, geodesign pays more
attention to analysis and logic, and will provide more quantitative
selections and guides. | hope geodesign will continue to be used to
achieve more accurate landscape conditions, more effective influences

and more reasonable solutions.




SWMIRITS  Landscape Architecture Frontiers

&tk AR AL TR
The Water Treat Process of Fish
Pond City

RSB EMSSIRITBRATRIT S
Design Director of Open Fields

TEN AR, KA HDZ— R, FATIX A
)R R RT3 H BRI IR LT, IR IRER QMRS A 36 15 K e i
ISP, A FRATH AR TG PR 55
In densely populated cities, the use of water has become a serious
problem. We regard this issue as a starting point of each project, and
explore how to convert sewage into recycled water to achieve reuse, so

as to serve for our living environment.
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Intelligent landscape will be helpful for improving best practices of
sustainable development, for the establishment of neighborhood-scale

environmental databases, and for the relocation of our design method.

Agak, eli&mE—
Melting in the Landscape

=]
Xiaowei MA

EISERRRE. BERITH
President and Chief Designer of AGER GROUP

A B R FATER AL TR H G p B R RS
o AERIIC, FRATIESE RN Z0E i BTN A A 5 S 5/
MEE, ZEPANGHAZMAIRECR.
Geodesign provides us with a good starting point and design basis for
design. However, we should recreate the romantic relationship between
man and nature through careful onsite participation and observation.
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Advancements in thinking will not be generated without new
technology. However, no matter what means we use to develop new
technology, we should try to bring the field back to nature and its

original appearance.
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In many cases, a good decision-making is more important than a good
design; a good decision maker can be more important than a good
designer. This is the significance of comprehensive coordination.
Excellent comprehensive coordination will lead to the most design

resources. This is also the necessity of designer re-education. LAF
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