Linking Science to Practice in
Landscape Change

Michael F Goodchild
University of California
Santa Barbara



A persistent tension In science

m Pure science
— acquiring knowledge to satisfy curiosity
= Applied science
— acquiring knowledge to solve societal problems
= Pure and applied mathematics, engineering,
geography
= Knowledge abstracted from space and time

— knowledge of what is true everywhere and always
IS the most satisfying and the most valuable



Putting science into practice

m The design disciplines
— planning, architecture

® Intervention rather than investigation
— action rather than study

m Landscape architecture as a case In
point



Can there be a science of
Intervention?

® NSF does not invest in the design disciplines

— the design disciplines implement the scientific
knowledge acquired by others

— design Is not scientific

m Can the process of intervention be scientific?

— can one study the process scientifically, and reach
generalizable conclusions?

— can intervention be conducted scientifically?



What do philosophers of
science say?

= For example, Laudan:
— science Is a process of problem-solving

— It is irrelevant whether the problem is one of
detached study, or engaged action

— the normal apparatus of science applies in both
casSes
- rigorous definitions
- shared terminology
- replicable results
- generalizable conclusions

— L. Laudan, Beyond Positivism and Relativism
(Westview Press, 1996)



Why landscape change?

m Change Is dramatic and problems are
Immediate

— sprawl
— climate change
— land use transition

m Requires integrated science
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A model for landscape
architecture

m lan McHarg’s school at the University of
Pennsylvania

Meteorology
Geology
Hydrology
Plant ecology

Animal ecology

Limnology

Computation

lan McHarg
1920-2001

Remote sensing



“For the first time, a department of landscape architecture
could recruit a faculty of distinguished natural scientists
sharing the ecological view and determined to integrate
their perceptions into a holistic discipline applied to the
solution of contemporary problems.”

|.L. McHarg, A Quest for Life (Wiley, 1996, p. 192)

* Integration of science into action

* Frequently emulated as a model for environmental
science

» But with a weaker intervention component
» The social context is missing

= Computation and remote sensing do not fit the model



The role of technology

= Computation and remote sensing
— David Simonett and Waldo Tobler as advisors

— Bruce MacDougall hired

- an early proponent of geographic information systems
(GIS)

= Technology as
— a source of data
— an engine for computation
— a means of visualization
— formal and replicable



Stages of problem solving
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35 years later

m Has a science of intervention evolved?
m |S Intervention more scientific?

= Has the role of technology advanced?
—what are its components?

= How should we update the McHarg
model?



The NASA model
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Earth System Models




Decision support systems

= Combining space-time data with dynamic
models of human and physical processes

= Built on a GIS platform

= Able to predict outcomes and evaluate
alternative scenarios

= Dealing with uncertainty through sensitivity
analysis, error propagation
— accuracy assessment through hindcasting

= Designed for use by stakeholders
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LFBQuest

m Lower Fraser Basin SDSS

— developed by Sustainable Development
Research Institute, UBC

— downloadable from
http://www.sdri.ubc.ca/research_activities/t
ools.cfm



LIVABLE REGION STRATEGIC PLAN: MAJOR CENTRES
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The GIS model

= Data representing local conditions

= Algorithms, models representing general
knowledge about processes
— global climate models
— agent-based models of human actions
— coupled natural-human systems models

= Tools to support analysis, reporting,
visualization

m Science abstracts general knowledge from
space and time

— GIS places it back in a space-time context,
enabling intervention



il Eeleas 7

The ol poredl i o Swightd Ui

wart ar [ J. REa8
porwm Las 3. GELE
i moid e

W T B il il il - . K [T e 3
L L 3. 3}
- o it alopata ip il

Ty 1 i CERELFLENEY TECAE = Skt [hew Cenpndany pe-wraivaring ths i

vy | vy gl ey Einsal gl ey gy eyl w— T Sben Todbosibivg dwni ilaisry saffis, waliied fmad  Goie ghes  goel §ei ) ieisey

Lo | st il WLghied abdslime walusi (edifele Jdapas lides URet ikecidd b @ e dded el

RF 1 20100 8| | VU0 TSP







ArcGIS Transportation Data Model
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Research in Metadata for Computer Models

Models available over the Web
Model research and articles
Metadata & Cataloging: Examples, Ideas & Arhicles

Meehngs
Interviews

Readings
h

Reporting Model 'Filness of Use' or "Vahdahon' in Metadata
Companson chart for Model Metadata

An Easier Method for Metadata Collection
Creating a Computer Model Metadata Standard

A Special thanks to the prople ot "The Manonal Scwence Foundanon for ther support of the Eesearch Edunanon for Undergradustes program

bnk bo Geography 5, Fall 2000







The McHarg team of 2003

m Information scientists (GlScientists)
— Information integration
— Information management
— semantic interoperability
— visualization of scenarios
— spatial decision support systems
— public-participation GIS



The soclal sciences

m Decision scientists
— uncertainty, risk

= Cognitive scientists
— human-computer interaction
— IT enabling, not imposing
= Social psychologists
— the process of group consensus
= At a different scale of intervention

— environmental economists
— political scientists



Goals

®m Research on the process of intervention
— generalizable principles

m Education for intervention

= What structures would help achieve these
goals?
— virtual research community
— center as an agent of change
— department as a home for education programs



A department focused on
Intervention

m Strong links to process-based science
— Internal If appropriate

m Incorporating IT, decision sciences

— with strong links to discipline-focused
departments

= Strong emphasis on collaboration
— virtual and physical



A scientist focused on
Intervention

m Familiar with the tools of intervention as well
as investigation

— GIS, data integration, SDSS

= Committed to teamwork
— process sciences
— Information sciences
— decision sciences

= Motivated by the need to solve practical
problems
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