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[ 1. SPATIAL DECISION SUPPORT SYSTEMS -
~ WHAT ARE WE TALKING ABOUT?
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Evolution of Spatial Decision Support Systems (SDSS) -
Influences, directions and milestones

= Broad availability of GIS tools and software since 1980s

= Development of Decision Support Systems (DSS) in management
science since late 1970s

=  development of Spatial Decision Support Systems (SDSS)
since 1985

= Development in the field of Planning Support Systems (PSS),
(Geertman and Stillwell 2003, 2009)

» Today: SDSS common tool used in various disciplines and
domains, various technologies, different understandings and
definitions
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Definition of Spatial Decision Support Systems

» “Interactive computer systems designed to support a user or a
group of users in achieving a higher effectiveness of decision
making while solving a semi-structured spatial decision problem”
(Sugumaran et al. 2007)

* having an explicit geographic component
= supporting rather than replacing the user’s decision making skills

= facilitate the use of data, models and structured decision
processes in decision making
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Components of SDSS (adapted from Turban, 1995)

Other computer-based

systems
External &
External data ¢
S
S
T [T Data Model

S—— 5 management D — management

-
P /

S \ Knowledge management

— v

Dialogue management

e UNIVERSITY OF TWENTE. CHANGES workshop — SDSS Concepts & Requirements (Flacke) 27/11/2012 6



Application domains of SDSS

= A few generic SDSS and manifold specialized SDSS
» Several SDSS for specific purpose and study area, specific stakeholders
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from: Sugumaran & DeGroote 2011, p. 395
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2. MAIN CONCEPTS AND REQUIREMENTS FOR
SDSS

e UNIVERSITY OF TWENTE. CHANGES workshop — SDSS Concepts & Requirements (Flacke) 27/11/2012 8



Five Main Concepts relevant for setting up a SDSS

1. Types of spatial decision problems and definition of decision
problems

Models for structuring the decision making process
Collaborative decision making, participants and stakeholders
Methods for spatial decision support

The role of scenarios in spatial decision making

SARE I
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2.1 Types of spatial decision problems and definition
of decision problems

Spatial decision problems

»Semi-structured problems (multi-dimensional, goals & objectives not
completely defined, larger number of alternatives)

»Degree of uncertainty inherent
=sPotential conflicts between stakeholders involved

Types of spatial decision problems
1.Site selection

2.Location-allocation

3.Land use selection

4.Land use allocation
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Recognition and definition of a decision problem

Decision problem is defined as a situation where an individual
or a group perceives a difference between a present state and
a desired state and where:

= The individual or group has alternative course of actions
available

» The choice of action can have a significant effect on this
perceived difference

= The individual or group is uncertain a priori as to which
alternative should be selected

(Ackoff 1981)
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2.2 Models for structuring the decision making process

= Decision making process is transforming information into
Instructions

= prototypical sequencing of process phases

= at any phase during the process, the workflow can go back to a
previous phase if needed.
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Simon’s 3-Stage Decision Process Model

1. Intelligence

» |dentifying the problems that require a decision
2. Design

* |nventing, developing, testing and analysing courses of action
3. Choice

= Selecting a course of action

Intelligence

(Simon 1960)
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Steinitz: Decision support strategy for landscape planning

and design
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2.3 Collaborative decision making, participants and
stakeholders

» Stakeholders should be included in all stages of the decision
making process

* methods and tools for collaborative spatial decision making in all
stages of the decision making process (e.g. brainstorming of
evaluation criteria, consensus analysis, offline activities)

= Stakeholders can be a quite heterogeneous group, from laymen
to experts

= Tension between problem solving objective of collaborative SDSS
and exploration of diverse problem understanding objective
(Ramsey 2009)
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Example of a consensus map
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Towards interactive decision support

= SDSS with multi-user interfaces implemented in collaborative
environments (e.g. Group Decision Rooms)

» User-friendly interfaces allow multiple users to provide input and
generate real-time output to support negotiated spatial decisions

» Tangible User Interfaces (TUI) for improved improved user-content
interactions and enhanced collaboration between stakeholder

» Hardware is existing, multi-user software still lacking
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2.4 Methods and techniques for spatial decision

support
» Broad variety of
(spatial) modelling Multi-Criteria Decision Analysis
techniques is included |
in SDSS Spatial Analysis And Modeling Methods | Forecasting Methods
= Several methods Visual Analytics Methods | Group Methods
originally developed for T~
non-spatial problems,  Subcategories Design Methods And
but can as well be Optimization Methods
adapted to spatial
decision making Evaluation Criteria Selection Tecb‘iiniques

Uncertainty Methods

Problem Definition Methods

' Methods And Techniques
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Multi-criteria analysis
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Phases in multi-criteria analysis
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Spatial multi-criteria analysis
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2.5 The role of scenarios in spatial decision making

“A scenario is a statement of assumptions and configurations concerning

the operating environment of a particular system at a particular time.”
(Turban et al. 2005)

Scenarios <:> Alternatives/policy options

Exogenous variables Endogenous variables
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Policy formulation process: controllable options and
uncontrollable scenario parameters affect projects
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[ 3. BARRIERS, PITFALLS & CHALLENGES TO
~ SUCCESSFUL SDSS IMPLEMENTATION
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Barriers and pitfalls

“How to support decisions nobody wants to make?” (Groenlund
2005)

Several SDSS are prototypes, conceptual frameworks, or utilized
only in academic exercises.

Reasons for SDSS not being used
»Specification of alternatives
»Guidance of the user
*Presentation of output

»Support for evaluation of results

After Uran & Janssen 2003
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Technical challenges of SDSS development

= Spatial data availability, compatibility, and integration: standards,
web-services, data quality

= Model integration and usability: linking models to other
components in the SDSS, involving the user in model
development

» Guidance through user interfaces: intuitive, ease of use
= Qutput presentation: 3D models, visualization

_ After: Sugumaran and DeGroote 2011
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Implementation-oriented challenges of SDSS

» Engaging the user in SDSS development: participatory
development process

» Strengthening individual and organisational capacities to use
SDSS: internal champion to promote SDSS

» SDSS longevity and sustainability: include costs for training,
support, and maintenance in SDSS development, use software
that allows model expansion and re-use

After: MclIntosh et al. 2011
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The end.
Thank you!

Dr. Johannes Flacke

Assistant Professor for Spatial Planning and Decision Support Systems
Department of Urban & Regional Planning and Geo-Information Management (PGM)

Faculty of Geo-Information Science and Earth Observation (ITC)
University of Twente, Enschede, The Netherlands

PO Box 6, 7500 AA Enschede, The Netherlands

Tel: +31-534874381

E-mail: flacke@itc.nl

http://www.itc.nl
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Open PhD position

= See http://www.jufo-salus.de/#ausschreibung_en

Jalvs .

Junior-Research-Group-Salus:-HealthyandEqual-CitiesT]

For-the-juniorresearch-group-Salus-within-the-German-research-programme- ,Stadt-der-Zukunft:-Gesunde-Nach-
haltige-Metropolen™-of-the-tritz-und-Hildegard-Berg-Stiftung-the-ITC,-University- of-Twente,-Enschede-is-offering-1|

1-PhD-Scholarship-onf]

Interactive-Decision-Support-for-Collaborative-Spatial-Planning-and-Decision-Making.q]

The-Junior-Research-Group-Salus-analyses-social-inequalities,cumulative-exposure-and-health-impacts-within-cities-
and-explores-strategies-of-planning-and-public-healthfor-attaining-healthy-and-equal-cities.-The-juniorresearch-group-
strives-to-]nitiatefan-interld'lscipl'ma ry-and-internationaldialogue-amongst-publichealth,-environment,-and-spatial-
planning.-Five-PhD-students-will-research-at-the-universities-involved-and-buildthe-core-of-this-junior-research-group.-

The-German-municipalities-of-Dortmund-and-Munich-are-case-study-cities-in-this-project.l
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