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SUMMARY

In an attempt to improve support for contemporaggtil planning practice, Simlandscape has been
developed. In this document the development ofaBdatape as “serious game” in digital form is
described.In its current state, Simlandscape exists in twohosilogical forms; as an analogue
game and as a planning support system using GlSef@arch and design. The game focuses on
simulation of plan processes and on the resultraggsformation of areas involved. Players interact
with an analogue area model. The planning suppatesy focuses on design and evaluation of plan
scenarios and the data handling and presentaticoatpanying this procesa. major challenge now

is to integrate, upgrade and digitize componentshefanalogous game with the planning support
system. Several interesting components (practicedlsgientific) of this project are identified ancea
discussed.
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INTRODUCTION

A central focus of planning is decision-making time present, to influence and guide future
developments for the benefit of the future commun{Myers, 2001) For a long time, planning
practice was aimed at regulation of social dynanticeugh activities like allocating, zoning and
protecting. The last few decades, a trend caneasingly be observed, that governments intend to
cooperate more with relevant stakeholders, like enanprivate developers or other interest groups
when exploring future planning and design options.

This type of planning, called development plagniis characterized by a participatory processh wit
complementary parties, aiming at integral area ldgveent, and, improvement of spatial quality, by
executing and financing several related spatialjepts. (Dammers et al.,, 2004) Participatory
methods of planning are commonly regarded impottzois for modern planners and policy makers.
They are believed to improve integration of knowjedf various disciplines involved in spatial
planning processes and have positive effects oadbeptance of spatial plans by citizens.

Many of these participatory planning methods, havewnainly focus on the creation of strategic
plans, while in many cases realization of spati@hg remain underexposed. (de Waard, 2005)

A drawback of participatory planning, howeverthat it makes planning more complex. It leads to a
demand on communication about, and exchange ofighpaformation. (Al-Khodmany, 2001)
Currently, Planning Support Systems (PSS) are bdexgloped to support participatory spatial
planning processes by combining process modelgatieg planning with geo-information based
instruments for analyzing, visualizing and commatiitg data (Geertman and Stillwell, 2003)

Examples of PSS, which focus specifically on camimation and exchange of geo-information can
be found in the STEPP methodology (Carsjens andehizprg (in press)) or the Maptalk and
MapTable systems (Vullings et al., 2004) The SAldXjects (Lammeren et al., 2003) and research
on 3D of large-scale land use models, like VisuatS¢Beurden et al., 2006), are considered
examples of PSS that have special focus on theosuppvisualization of designed plans in planning
processes. Communityviz , K2Vi (Brail and Klosterman01) and the PSS toolbox developed by
Geertman (2002) are other major PSS developmenthviticus on the efficient design, evaluation
and (3D) visualization of spatial plans.

Apart from research on PSS, there is a consiteerbbdy of work on collaborative working
interfaces. In recent years, various collaboraiiterfaces have been developed for spatial planning
decision support in the Netherlands. Alterra/WURigeed the Maptable, which offers collaborative
support to the use of GIS, making the use of gémdimation in spatial decision-making processes
possible. (Bulens, 2006) Interesting functionaigtythe ability of data-layering and the existen¢e o
polygon drawing tools. Geodan has developed thgifaie, which has initially been designed, to
promote eco-awareness and planning, by trackinigtirea impact of pollution and waste disposal
based on GIS. (Scotta, 2006). An interesting texdirissue comes with this system as it is able to
deal with more interactions (multiple users) witte tsystem at the same time. This functionality is
also possible with the Virtual Maquette (VM), desg by the design systems group of the technical
university of Eindhoven. By order of the universthpard, VM has been designed to visualize
information about future developments on the ursigrcampus. (Vries et al. 2006). Besides, more
commercially oriented systems are available withraexouch and identification functionality.
Examples are Diamondtouch and the TouchTable, dpedl initially to support defence specialist
decision making.

Simlandscape can be considered as a PSS, whidévedoped in close coherence with planning
practice. It is a support system for design anédaeh in planning, based on scenario methods and
cadastral GIS. According to de Waard (2005) th@se of a scenario method is in essence to obtain
strategic understanding of possible future devekm
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Scenario methods can contribute to the improvémérmplanning in a number of ways (Waard,
2005):
1) bridging the gap between planning and realizatio
2) improving communication and collaboration okstaolders in planning and development;
3) facilitating and stretching thinking about theufre
4) supporting decision-making; and
5) monitoring actual development compared to thelbped scenarios and established policies.

In its current state, Simlandscape exists in twethodological forms; as an analogue game and as a
planning support system using GIS for researchdmsign. The game focuses on simulation of plan
processes and on the resulting transformation edisainvolved. Players interact with an analogue
area model. The planning support system focusegesign and evaluation of plan scenarios and the
data handling and presentation accompanying tloisgss.

A major challenge now is to integrate, upgradd digitize components of the analogous game
simulation with the planning support system. Gaalta make the scenario method much more
efficient, interesting and feasible for professiomad educational purposes. State-of the art softwa
and hardware components should be implemented evelaped to make this integration feasible.
Main goal of this project is to develop and upgr&italandscape into a digital ‘serious game’, which
can be used (maybe partly) in the professional niten context or as role playing game with
educational purposes.

Simlandscape is considered a ‘serious game’esisaims at using ‘real’ geo-information, playing
it with ‘real’ actors and developing ‘real’ areaaptscenarios. Moreover, this system enables users t
put forward their desires and perception of a fitarganization of the environment and explore
different starting points. Special focus is toateerealistic 3D-views to make future plans better
comprehensible. Besides, developing spatial plagscantinuously tested on limiting conditions.
Lastly, the large amount of potential stakeholdehdvior can be limited simulated by agent
technology.

METHODOLOGY
Simlandscape development

The development of the Simlandscape system tes digided in different phases. In the first phase
of the project a definition study is undertakeridentify to which type of spatial planning processe
Simlandscape could be supportive to. Several giatnd operational planning processes, ranging
from participative development of structure plars the process of land re-allocation and
consolidation, could potentially be supported byi&ndscape. This definition study identified some
global state-of-the-art software and hardware campts which could be useful for Simlandscape, as
well.

The second phase of the project aimed at thelafmwent of a global course of the game
Simlandscape. Parallel to this document, a mockitip (fiake) functional specifications of the system
is created and is used for two purposes. It futhdiscussion about system development within the
project group, as well as it could be presentegdiential users (practice partner) to obtain useful
feedback.

In the third phase, specific cases from pracdiiee selected and are used for elaborating on more
specific functional specifications of Simlandsca@ensequently, the system will be divided into a
couple of components. Due to time restrictions, st interesting (also scientifically) components
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will actually be implemented in subsequent phaBefore potential components are treated, some
basic aspects in Simlandscape should be discussed.

Simlandscape basics

Within Simlandscape, areas are considered a watkhof delivered projects. These areas (projects)
are identified as the result of the combinatioradfinistrative visions and rules, and of the design
development and management of lots by their res@eciwners. Transformation of landscapes
occurs basically at parcel-level. Actual transfatioraonly takes place, when the government and the
owners both agree on planned developments. Besidss,other important factors influence the
possible transformation of parcels. For example, \hlue (price) of property and physical natural
restrictions (soil and water) influence this preces

In Simlandscape each relevant stakeholder (gowvemty owners and other interest groups) of an
area development project is offered the opportutdtglesign and plan at its own desired level of
scale. Government should efficiently make a plantlie@ whole plan-area, while owners or project
developers are more interested in the level okfabsed) ownership-parcels.

Simlandscape planning process

In general, Simlandscape is based on an iteraix@orative process of design and research and of
funneling and selecting to simultaneously improgenarios. Four steps can be discerned (see also
fig.1):
step 1. defining the study area, the problem pe¢imepnd the policy challenges
step 2. the iterative development of scenarios
step 3. the evaluation of the developed plan Gattin) scenarios
step 4. decision-making

1. defining study 2. developing 3. evaluating 4. decision-
area and P»| area scenarios »| area scenarios > making
policy challenges
A i
| ]
Lleccccccccccacccana= o

Figure 1: four steps describing the Simladscape planninggse
Simlandscape scenarios

The main goal in Simlandscape is to make spatieh scenarios. Two types of important area
scenarios that can be developed in Simlandscapgdshe discerned:
1. planscenarios — global or detailed descriptafrthe desired (spatial) development of areas
2. planrealisationscenarios — describe, throughulsition of the (speculative) responsive owner
behaviour, the effects of plan scenarios on theahd¢tansformation of study areas (test for fedisipi

Planscenarios used to be made by governmentaldmusemi-public or private bodies can undertake
this in the context of the development of an aleglanrealisationscenarios more focus is on the
integration of a planscenario with ideas and ptErmwvners and private developers. Often,
planscenarios are part of planrealisationscenanibsre for example planscenarios introduced by the
government are tested for feasibility.

The main action in Simlandscape takes placeeip 8t the development of scenarios.
In figure 2 a more detailed overview of this sulgass is shown in a scheme.
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Figure 2: detailed overview of scenario development in Sindaage
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Each stakeholder in area development processgsthiega opportunity, within Simlandscape, to
contribute its own ideas by designing on their @gbiscale level. Administrative bodies have the
opportunity to design plan-scenarios for the whatea in a top-down way, through zoning and
selection of allowed parcel typologies to the levklay-out design of topographical units. Cadastral
typologies have a central place in Simlandscap@ebéing on the attributes that are linked to the
used dataset several typologies are possible. Haweith two basis qualities, economic function and
physical layout, quite comprehensive scenario skidan be made. In figure 3 a cadastral typology
including its distinguishable attributes is showvith simlandscape these cadastral typologies can be
created and adjusted as desired.

Owners and private developers for example, demighwork out their future ideas on selected
parcel-level, while other interest groups develognsirios on their desired level. These scenar®s ar
brought together and can be evaluated for planrprogerformance and feasibility. With plan
program performance evaluation scenarios are téstetiat extent they fullfill the goals stated et
policy challenges, in advance of a plan process.
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FID 6157
SHAPE POLYGON
LOCATION KERKWEG 18
6741 GT
LUNTEREN
ECONOMICAL FUNCTION ANIMAL BREEDING
INVESTOR,/OWNER MR. JANSEN
— AGE OWNER 51 YEARS
+ OWNERSHIP RIGHTS FULL OWNER
— SURFACE 11.3 HA
HARD SPACE (GREY} 4.8 %
BUILD SPACE {RED} 10.4 %
SOFT SPACE (GREEN) 84.8 %
SOFT SPACE (BLUE) 0 %
TYPOLOGY LANDERIJ

Figure 3: a parcel with properties is standardized into a cstdal typology
TECHNOLOGY
Simlandscape set-up

The whole simlandscape process will take place¢hiee types of collaborative settings, called
spaces (see also fig. 4):
- Personal space — to support the design and aneaitiplans in privacy
- Joint space - to support the formation of aitioal between actors to create plans together
- Public space — to support public plan creatioth glan evaluation

Figure 4: the three spaces of Simlandscape: joint space j@apace and personal space,
respectively
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Simlandscape system components
The following components are distinguished asm®t$al to Simlandscape, so far:

GIS-viewer to visualize and query relevant scenand area data;

Relational (spatial) database with all kinds of ddtaut planarea (incl. non-spatial data);
Planscenario-editor including a planzone sketchtoedizonetypology-editor and an
automatic lay-out-creator;

Library with cadastral typologies, consisting ofdatabase and user-friendly typology-
editor;

Parcel-design-editor to design at the level ofeh ¢§) parcel(s)

Realisationscenario-editor to match developed plans

Scenario evaluation tool to compare and valueldped scenarios

Game engine

Tangible user interface for extra support of deisigiplans in a participatory way
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Below the components are explained in more detail:

A. GIS-viewer to visualize and query relevant scenand area data;
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Figure5: planzones can be visualized and queried up to dashied level
B. Relational (spatial) database with all kinds of ddtaut planarea (incl. non-spatial data);

Current situation-scenarios and developed scenarmsaved in this database. They can extensively
be queried in the GIS-viewer.

In step 2, planscenarios are developed (top-dawthiree main substeps:
1. sketching global plan scenarios through plangzone
2. compose plan scenario catalogues through chypoaiastral typologies
3. building cadastral scenarios through the autiznea-out creator

These steps are supported by two related compsnen

C. Planscenario-editor including a planzone sketchtoedizonetypology-editor and an
automatic lay-out-creator;

D. Library with cadastral typologies, consisting ofdatabase and user-friendly typology-
editor;
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The global plan scenarios, the first spatial ches, are very much design exercises that are commo
in practice. They are the first exercises aimettiaaislating general policy objectives into a pdistia

or entriely adjusted area structure.
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Figure 6: planzones can be sketched, up to each concrete leve

Designing cadastral typologies for plan sceneai@mlogues is an iterative process in which design
and research are both necessary. The goal is ainditilding stones for the construction of caddstr
plan scenarios that specify the global plan scesaWithin the zonetypology-editor, cadastral
typologies existing in the library can be assemialed assigned to the desired planzone. In the
library, new parcel typologies can be created, et w
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Figure7: in the library with cadastral typologies, existingrpel typologies can be assembled or new

typologies can be created in a user-friendly editor

For the design and construction of cadastral ptamarios specified to lot level, the cadastral
assemblage plate is used. Following respective poograms or parcel typologies are allocated to
lots or parcels. This technique can be comparell wéinting’ zone designs in which the dye colours
are the typologies and the paint box is the program
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In order to re-structure the result of the autiicralocation process and to give the opportufoty
owners to design their plans for their propertpaecel-design-editor is developed.

E. Parcel-design-editor to design at the level ofea ¢§) parcel(s)

Owners in the area will be able to design thédas in a user-friendly parcel-design editor, where
they simply can drag with existing and new layoamponents within their property. Private project
developers get access to either the parcel-desigargeor the parcel typology editor in order to
develop their future plans for respectively projeletas with a defined location, or undefined lomati
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Figure 8: parcel-design editor for arranging lay-out compoten
F. Realisationscenario-editor to match developed plans
With this tool designed plans of the differerstk&holders are matched with each other.
In step 3 of the planning process designed swenare evaluated.
G. Scenario evaluation tool to compare and valueldpee scenarios
Evaluating plans and plan scenarios are impqrtstause of the effects of plans (the benefits and
the costs) for society in general and for relatedysareas in particular. (Alexander and Faludg9)9
The purpose of plan scenario evaluation is to abeaguments for decision making in the process of
plan scenario development. In component A all kiaflgueries concerning content of planscenarios
can be executed. In this component stakeholderevalialuation regarding planscenarios and the
impact of planscenarios on the actual developmEsiiualy areas get special attention.

H. Game engine

The game engine of Simlandscape controls the ifgginprocess itself. Its main tasks are:
- to coordinate the participatory planning process
- to facilitate communication processes and excaarignformation
- enable the integration of the above-mentionetbtasing a plugin concept

I.  Tangible user interface for extra support of deisigiplans in a participatory way

A tangible user interface including Simlandscéyectionality is developed to support multi-user
plan making.
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CONCLUSIONS AND FUTURE RESEARCH

This paper presented a novel concept which coesbi?SS with concepts of gaming. In its analogue
version Simlandscape has proven to provide aniadditvalue to participative planning processes by
ameliorating communication and exchange of inforomamongst planners, policy-makers, owners
and other interest groups.

By turning it into a computer-based serious gangimigcept functionality can be optimized and new
functionality added . For example, better contfahe process, better assistance to non-expertiseby
ability of adding intelligence, and offering altatives to traditional 2D data, that is better
understandable to users not used to read mapheFumdre, external events and influences outside
the domain of influence of planners can be insenatie game. Actors have the opportunity to react
on these events and, as such, it might make pgaatiny planning more effective in reaching better
collaboration between planners and citizens. Bedidisshigher feasibility, Simlandscape supports
the making of plans which, in potential, are more-gctive towards realization.

At this stage of research the conceptual and tiomal aspects of Simlandscape have been
developed. The coming period, components will bplémented and applied for two case-studies in
the Netherlands. One case deals with the procetandfconsolidation and re-allocation in a rural
area in the Netherlands, the other one deals mibhetiwe process of making regional structure plans,
which are pro-active towards realization. Thesesasill give focus on how to develop the game. Up
till now, mainly the process of making regionalusture plans has been specified. Future research
focus more now on the potential use of Simlandsaape-allocation processes, as well. See for more
information about the development of the Simlandecaystem: www.simlandscape.com.
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