Three dimensional computer models in
Development Planning
Wolfgang Dokonal

The paper shows a way to use computer generated spatial models in planning to
increase the quality of development planning inside a community and to enable a
better vision of future developments in showing the spatial impact of possible
solutions inside a bandwidth of surface utilisation and density.
It describes the application of this technique to give the specialists and the members
of a community a comparatively easy to use tool to show the impact of planning
decisions and therefore increase the discussion about a desirable future.
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Introduction
Urban Sprawl with all its negative effects is one of the
most important problems of all Urban Regions in
Europe. Many of the problems in our cities are in some
way related to this aspect i.e. increasing traffic
between the city and it’s surroundings, high costs for
infrastructure, destruction of landscape qualities and
nearby recreational areas, loss of the utilisation of
fertile soil and ecological important areas.
Development planning should help to improve this
situation but is in many cases not able to do so. In
recent years the amount of research work in Austria
which is done in this field is increasing and the results
are quite significant and disillusioning.
The realisation that there is partly a very limited
effect of development planning on the regulation of
settlement areas” should make everyone working in
this field very concerned.
Vgl: „zum Teil von einer äußerst geringen
quantitativen
und
qualitativen
Steuerungswirkung
der
örtlichen
Raumplanung auf die Siedlungsentwicklung

ausgegangen werden muß“ (C.Schremmer st
al. ÖROK, Band 106, 1993, S. 111)
We need new ways of Development planning to
increase its effects - more “strategy” than “planning”.
And we need ways to make the common people and
the decision makers inside a municipality aware of
this problems and to bring them to the core of the
problem not to quarrel about minor problems like the
angle of a roof or similar problems
In fact we need new ways in planning.

Some Data about the problem of
urban Sprawl in Graz
At a meeting in Graz on the occasion of 20 years of
development planning in Styria Mr. K.Ganser
(Emscher Park) said that “the long term damage to a
region is the land consumption.” This finding is just at
the beginning of being accepted as a major statement
even from the planners themselves and is not
understood by the people who want to build their
(single family) houses.
In fact 20 years of regional planning in Styria could
not reduce this tendency. As a matter of fact the

Architectural Computing: Planning and Urban Design

685

Figure 1 (top left). Single
family houses in Graz
Figure 2 (bottom left). Land
designation

problem became even worse.
For example the proportion of one family houses
(out of all buildings) increased to more than 70% in
the region of Graz (figure1).
The proportion of one family houses out of
buildings with flats it’s about 76%.
These numbers are alarming because they
express very clearly the failure of all our concepts
against urban sprawl
Another problems is that there is not only such a
high percentage of one family houses -they are even
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in the wrong places and the land use plans did not
regulate this problem
One of the reasons is that at the beginning of
planning in Styria in the first preparatory land use plans
much too much land was designated for building
purposes. For example in some of the municipalities
around Graz the amount of designated building land
will cover the needs for the next 40 – 100 years !
(figure 2)
Because of this the regulating effect of the
preparatory land use plans are very little and because

of the loss of value of the land it is very hard to bring
back land which is already designated for building
purposes.
One possible solution could be to raise taxes for
building land which is not build and this method is in
discussion and preparation now.
The Question of compensation has to be solved.
To increase the public knowledge of this problem
it is necessary to give the people and the specialists
a better vision of the foreseeable future to help them
in their decision making process.
So one of the recommendations of recent Austrian
studies to this problem the “preparation and concrete
realisation of spatial models of settlement
developments for urban regions” should be also
implemented on the level of municipalities.

Vgl:„ Erarbeitung und räumlich konkrete
Umsetzung von räumlichen Leitbildern der
Siedlungsentwicklung für Stadtregionen
...“ (DOUBEK et al, Studie zur künftigen
Siedlungsentwicklung in den Großstadt Ballungsräumen, ÖIR, 1991, S. 171)

people. Showing the people the results of a lot of
singular decisions will give them a clearer idea what
the consequences of these decisions will be.
Therefore I tried to build a variety of Scenarios
beginning in the past showing the present situation of
a municipality and trying to visualise some possible
future developments.
Based on different assumptions out of the
statistics for the expected number of households for
Austrian regions the expected numbers for the
municipalities around Graz were calculated and
compared. In an evaluation process I tried to find those
municipalities who had the most significant numbers
e.g. percentage of one family houses, increase of
population, amount of land use. Out of these I choose
two municipalities for my model and tried to visualise
the different scenarios towards the year 2011
The main aspects for the chosen examples were
•
•
•

Because of all these considerations I thought of
the best way to reach this aim and one way could be
the visualisation of different scenarios

The concept of Visualisation
As mentioned before one way to increase the
efficiency and acceptance of development planning
is to increase the imagination and vision about
possible future developments inside a municipality.
It is very important to bring the advantages and
disadvantages of different Housing Forms into the
public discussion and into the mind of the people. If
they don’t see and understand the problem it will be
very hard to convince them that there have to be
changes.
Because a main part of the regulation of the
settlement development is done inside a municipality
this is also the place where one has to convince the

•
•

Dynamic of settlements (increase of buildings
and flats)
Structure of the municipality and the
settlement development
Index of Density and urban sprawl
(Percentages of Houses and flats)
Area of the municipality (amount of data)
Availability of data

So the computer model should show the situation
in 1952 as well as in 1975 , 1991, 1995 and two
different scenarios for 2011

The 3D – Computer Model
As mentioned before a 3D computer model was
chosen to visualise the scenarios.
In my research work I tried to check out the
possibilities for this instrument to be used in
development planning by way of example. One of the
basic principals was that the model should be done
with no sophisticated Hard- and Software so that the
planers of a municipality themselves could do it with
their own resources as part of the work on a normal
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and at the end to make it possible to create a walk
through in real time.
To build a appropriate model it is necessary to
have some basic data such as
•
•
•
•
•

Data about height (terrain and buildings)
Cadastral map data
Linear elements (lanes, Streets, creeks)
Spatial elements (buildings, vegetation)
Area elements (land use information)

It is not always easy to get this data in a proper
form. For this project for example also historical data
as well as recent data was necessary.
To do the model with the historical data it was
necessary to combine statistical data with Aerial
pictures of that time and these were also not very
easy to get.
The next step was to install a concept for the
making of the terrain model as the basic model and
the insertion of the different data sets for the past,
present and future scenarios
The chosen software packages were:

PC CAD- Station. The planner of a municipality should
have the best information available. Some possible
sources of error are therefore eliminated because it
is necessary to make an inventory of the area and
add this information to update the other available
sources
Because of this principles there are naturally some
restrictions e.g. the amount of data and for that reason
the detailing of the model is limited.
But the work showed that even a simplified spatial
model is useful in visualising future developments.
Another aspect was, that the generated models
should be made in such a way that it will later be
possible to connect them together and to use more
expensive workstations to reach a higher level of detail
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•
•
•
•
•

Autocad as CAD - Program
3D - Studio for Animations
Geo Kit for triangulation of the terrain model
AccuRender as Raytracing – Program
Lisp routines for inserting the buildings into
the terrain model

A lot of problems had to be solved during the
process of the making of the model.
During the building of the terrain model the
problem of different scales of the basic data structure
was one of the first difficulties. Although most of the
data came from the information department of the
Styrian government they were digitised from different
scales and that caused some inaccuracy.
For example some of the lanes and streets did
not fit perfectly when put into the 3D model – so there
was the necessity of finishing the model after the
triangulation (figure 5) before the next step.

Figure 3 (left). Concept
behind the models

Figure 4 (top right). Scheme
for the process

structure and showed also the increase of the problem
of urban sprawl since 1975
After this there are some examples of the
scenarios for the year 2011. The scenarios follow the
exploration of the statistical data for the increase of
buildings and households and gives two different
distribution scenarios. The first one is “trend” which
means that the distribution of households follows the
established trend - which means most of the new
buildings will be one family houses.
The second distribution scenario is “density” which
means the same amount of new household but a
much lesser number of buildings. In this scenario most
of the new structures were higher density low rise
buildings. All the new building structures in all
scenarios were distributed as formulated in the
preparatory land use plans and should show a general
volume disposition

Figure 5 (bottom right).
Triangulation with streets

Conclusion
Because of the above mentioned restrictions in
computer power and capacity the question of the level
of detail was very important. Therefore one decision
was not to generate roofs although I did an inventory
of the existing roofs. But for the purpose of this models
the spatial impact of the building was important but
not the type of roof.
After first experiments with more detailed buildings
it was clear that for the intended scale of visualisation
this was of no significance.
Therefore the buildings were categorised in height
categories for the insertion into the model and a certain
coefficient depending on the impact of the roof was
added

3D – spatial computer models can be an
instrument to increase the impact and the acceptance
of development planning. It is clearly a good way to
give planners and citizens a better view of the possible
future and can help them to define a clearer vision of
a “desirable future” of a municipality.
Nowadays in Styria the development models
which describe the aims of a development plan are a
verbal description of this goals and do not show the
spatial consequences of these recommendations.
I think that this is not enough to raise the quality

The Visualisations
Some examples of the results of the visualisation are
shown in the appendix (figures 6 – 14)
The first visualisation was the development of the
building structure of the municipality between 1952
and present time with the steps 1952 - 1975 - 1996
This should give an idea of the changes in the
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of development planning and to increase the citizen
participation.
If 3D spatial models are used in development
planning there will be a much broader discussion
amongst all participants and consequently a new
dimension in the quality.
Starting from this 3D – model there will be the
possibility to check more precisely the impact of
singular decisions and help to reduce wrong
developments. With the increasing power of affordable
computer systems there is even the chance to handle
a bigger amount of data and thus a more detailed
model. There should also be the possibility to connect
the models done by different municipalities and get a
vision for whole regions. This will be a task for bigger
computer systems but will be no problem if there is a
clear structure for the 3D – models.
The models that I did for the two municipalities in
the Graz – region are just prototypes and should lead
to the discussion of these methods inside
development planning. I am convinced that this can
really be a new way in planning and can be done with
justifiable efforts.
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Clockwise from top left ...
figure 7. 1952
figure 8. 1996
figure 9. 2011 scenario trend
figure 10. 2011 scenario
density
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Clockwise from top left ...
figure 11. Zoom 1952
figure 12. Zoom 1996
figure 13. Zoom 2011
scenario trend
figure 14. Zoom 2011
scenario density
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