
331session 7: city and 3d modeling - eCAADe 23 |

The Impact of 3D Digital Modeling on the 3D 
Design Aspects in Urban Design Plans
A case study of Pittsburgh downtown development plan 

Firas A. Al-Douri1, Mark J. Clayton2, Robin F. Abrams3

1Doctoral Candidate, Department of Architecture, Texas A&M University,                      
 2Associate Professor, College of Architecture, Texas A&M University,
3Associate Professor, Department of Architecture, Texas A&M University,                           
                                
Abstract. Some experts suggest that urban design plans in US cities may lack ad-
equate coverage of the three-dimensional design aspects of the built environment. 
3D digital models may help designers visualize and interact with design alterna-
tives, large urban data sets, and 3D information more effectively, thus correcting 
this problem. Case studies of recent urban design plans that have used 3D digital 
models may indicate whether these technologies can increase the quality of the 
plan.  This research discusses the role 3D urban models can play in supporting 
designers in addressing the 3D design aspects. A literature review focused on re-
viewing secondary sources to construct or adopt theoretical propositions against 
which the empirical data can be compared and contrasted. A case study involved 
investigating the methods with which 3D models have been used in developing 
a selected urban design plan. The content analysis of the case study refuted the 
premise that the plan would inadequately address 3D aspects and utilize 3D infor-
mation, and indicated an effective usage of 3D modeling to analyze and represent 
most of the 3D and 2D information elements and issues.  The results are consistent 
with a hypothesis that the effective usage of 3D modeling would result in the ef-
fective coverage of 3D information and issues. The effective usage of the model’s 
functionalities has improved the quality of the decision-making process through 
improving designers’ cognitive capabilities and providing a platform for commu-
nicating design ideas among and across design teams. 
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design spatial structures. Most design and plan-
ning applications have been considered within the 
framework of two-dimensional land-use and rigid 
zoning codes (Gosling and Gosling 2003, Punter 
and Carmona 1999, Lang, 1994, Bourdakis 2001). 
Designers, as such, have rarely been able to utilize 

Problem statement

Some experts suggest that urban design prac-
tice is flawed by reliance upon assumptions and 
conventions that are a consequence of using 2D 
media to communicate spatial information and 
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the growing volume of information, particularly 3D 
information, to generate sound and well-spaced 
design concepts and strategies. Accordingly, 3D 
information and the analytical content and results 
are not likely to underpin effectively the resulting 
urban design strategies. Without a diverse range 
of alternatives, it is impossible to choose a solution 
that can be demonstrated to be superior.  More im-
portantly, the plans that are developed may lack 
the coverage of the three-dimensional aspects of 
the built environment that would normally be con-
sidered to be central to the role of urban design 
plans in controlling design.

Urban design processes that have incorpo-
rated 3D digital modeling may result in plans that 
may better incorporate 3D considerations.  This 
research uses a case study to gather evidence 
regarding this hypothesis.  Although the evidence 
presented is insufficient to be conclusive, it consti-
tutes a data point that supports the hypothesis.  

Research background and methods

Information technology, such as 3D urban 
models, Web-based information systems, and In-
ternet communications, are being employed by 
urban planners and designers under the assump-
tion that they can improve the process and prod-
uct of urban design.  However, there remain many 
doubts regarding whether IT is useful and conse-
quently hesitation about the appropriate and ef-
fective applications. There is also little consensus 
on the methods by which these models should be 
used in core design tasks.  These suggest a need 
for research into how the usage of 3D digital mod-
els and information systems can affect the extent 
with which urban design plans cover 3D design 
aspects of the built environment. 3D digital models 
may help designers visualize and interact with de-
sign alternatives, large urban data sets, and 3D in-
formation effectively. They are likely to encourage 
experiments with new forms of communication, 
visualization, and information retrieval to produce 

more imaginative design solutions that are a bet-
ter fit to designers’ needs and requirements. They 
may also facilitate rapid exploration of alternative 
concepts that would help stakeholders to compre-
hend, accept, and participate in the design pro-
cess. Failure to use these capabilities effectively 
in actual practice may result primarily from a lim-
ited understanding of the proper role these tools 
should play or the impact they may have.  

This research discusses the role 3D digital mod-
els can play in supporting designers in address-
ing the 3D design aspects. It also describes the 
modeling methods used in Pittsburgh Downtown 
Development Plan: a Blueprint for the 21st Century 
(PDDP) which was produced by a process that in-
corporated 3D modeling. The research objective is 
to understand how the usage of 3D digital models 
affected the coverage of 3D design aspects. The 
research uses the single-case study approach and 
involved two phases. The first phase, literature re-
view, focused on reviewing secondary sources to 
construct theoretical propositions against which 
empirical observations can be compared. The sec-
ond phase involved investigating the case study 
along two dimensions: first, how 3D models were 
used in the planning and design process; second, 
qualities of the resulting plan that may be conse-
quences of 3D models usage. Using qualitative 
content analysis technique, the data collected 
have been categorized and analyzed to establish 
a cohesive framework of models functionalities 
and their likely impact on the 3D design aspects in 
PDDP. The analysis results are compared with the 
theoretical propositions, followed by conclusions. 

Using 3D modeling in urban design 
practice

Although 3D digital models have been used to 
support urban design for many years, they have 
not become ubiquitous.  Many researchers and 
practitioners remain skeptical of the benefit of 
these tools.  In this section we review the tech-
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niques and the commentary that has attempted to 
explain the impact, or lack of impact, of 3D model-
ing in urban design.

Common tools and techniques
The main common tools and techniques for mod-
eling urban environments include DBMS, CAD, 
VRML, and GIS. This section describes these 
tools and the problems associated with their 
usage. Koshak (2002) defined these tools as fol-
lows:

1- DBMS: Traditional relational Database Man-
agement Systems (DBMS), in contrast with CAD 
and GIS, capture only nongeometric information 
about certain objects within an urban area. An ex-
ample of this tool would be a database of buildings 
that include a table of all the buildings in an ur-
ban area with associated data such as name, use, 
owner, year built, and condition.

2- CAD: A Computer Aided Design (CAD) mod-
el captures the 2D and the 3D geometry of various 
entities in an urban environment. CAD is mainly 
used for visualization purposes. The level of detail 
in the 2D CAD maps and the 3D CAD models is 
determined by their use. CAD models can be used 
to model a whole city or a single building with de-
tailed elevations. Some examples of CAD urban 
models are the city of Glasgow model project, the 
3D block model of the city of Adelaide, and the city 
of Bath model. In contrast with GIS, CAD captures 
geometric details. 

3- GIS: Geographical Information Systems tool 
(GIS) mainly supports the representation of places 
of a larger scale, like countries, regions, or urban 
areas. A major difference between CAD and GIS 
is that the geometries in GIS are geographically 
referenced. Another important feature of GIS is 
that it offers the possibility of linking non-geomet-
ric attributes with geometries. It provides powerful 
spatial analytical and visualization tools. Recently, 
3D visualization capabilities have been added to 
GIS, allowing for the generation of 3D representa-

tions from 2D digital maps, yet GIS provides less 
3D modeling capabilities than CAD.

4- VR: Virtual reality (VR) takes 3D visualization 
a step further. VR is generally defined as a 3D com-
puter generated synthetic environment or structure 
that gives the user a sense of being immersed in a 
real world. VR tools can be used to communicate 
the experiential nature of urban settings. They al-
low users to navigate and explore the virtual world 
and thus enable designers to increase their imagi-
nations by visualizing their hidden intentions and 
thoughts, and to facilitate comprehending design 
concepts and alternatives. Hence, they are in-
creasingly being used in the public participation 
portion of urban design (Poerbo 2001, pp. 113-
114; Al-Kodmany 2002, pp. 197-199). [Please refer 
to Al-Kodmany, 2002; Koshak, 2002; and Simpson 
2001 for an exhaustive list of tools and their poten-
tial applications in urban design and planning]. 

Roles and functions of 3D models in urban 
design practice

Despite some limited approaches underly-
ing its role in urban design practice, 3D modeling 
may have a more profound role when it becomes 
a means to rethink the process of 3D creativity. To 
put that into effect, a methodological framework 
underlying its usage in urban design practice is 
required. Pietsch (2000), for instance, suggests 
that such usage requires a framework balancing 
abstraction, accuracy, and realism (Pietsch 2000, 
p. 525), yet this framework did not consider the re-
lationship of modeling methods and applications 
with models types. Therefore, we will approach 
3D modeling with respect to two aspects: first, the 
purposes and functions for which models were de-
signed, and second, the key techniques used to 
implement and deliver various visualization styles.

Batty et al (2004) defined four distinct purpos-
es of 3D models: exploration, explanation, engage-
ment, and education. A model and its visualization 
may stress these four purposes in different ways, 
with one purpose dominating. The first purpose, ex-
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ploration, is more geared to investigate how mod-
els’ structures translate inputs and outputs. The 
second, explanation involves using visualization to 
confirm or falsify some theory which is embodied 
in the model and the usual processes of compar-
ing pattern in the input and output data is cen-
tral to this. Third, engagement is geared towards 
forecasting for policy making and testing design 
impacts, management, and control. In the fourth, 
education, models enable an understanding which 
would not be possible without pictorial help (Batty 
et al, 2004, pp. 9-10). The models’ function(s) and 
the intention with which reality is approached de-
termine, to a large extent, the choice of the model’s 
type (Klassen 2002, p.186). Klassen (2002) clas-
sified models into three types according to their 
relation to reality: concrete, conceptual, and formal 
(Klassen 2002, p.183). Hence, 3D models make ex-
plicit certain entities in a transparent way and ex-
plain how the explicitness is achieved. Their main 
advantage is to describe, with various methods 
and techniques, the properties of and the struc-
tural and spatial relations between elements of the 
built environment. The following section explains 
some of those methods and techniques. 

Methods and techniques of visualizing 3D de-
sign information and issues

Multiple levels of representation: Multiple lev-
els of representation build on the natural abstrac-
tion of architectural representations evident in the 
conventional sequence of drawings at different 
scales (Koutamanis 2002, p.237). That may help 
enhance the depth of points of view and range of 
designers’ visions and concepts of the 3D aspects 
and attributes of the physical environment. Those 
visions may be further improved with techniques 
such as zooming and layering and delayering. The 
first technique must be considered relative to the 
scale of the area under study. Zooming into that 
area at successive orders of scales reveals dis-
crete elements and structures in a clear succes-
sion of steps. At each scale, graphic reduction in 

the form of isolations of visual information helps 
reveal relevant structural and spatial relationships 
and reduces confusion. The second, delayering, 
is a process that sets up an isolation and various 
recombination of factors and elements which syn-
thesizes sets of spatial relationships within the ur-
ban environment. This technique, if combined with 
topographic or sectional views, may facilitate un-
derstanding complex spatial structures and inter-
relationships (Gosling and Gosling 2003, pp.249-
250).

Multiple levels of details: To enable quick 
model viewing in various zoom scales, models are 
often created with multiple levels of details. The 
model of Bath, UK, for instance, involved modeling 
the buildings in four levels of detail, each of which 
is relevant to one level of design control (Koshak 
2002, p. 243; Poerbo 2001, p.128). Some models 
allow for variable levels of detail by flexible and in-
teractive switch between those levels. This means 
adding increasing levels of detail to a view as the 
user approaches (Fraser and Bjornsson 2004, 
p.190), which allow designers to focus on urban 
elements and configurations relevant to the scale 
of design intervention.

Real-time Interactive Simulations: Virtual Real-
ity (VR) provides real interactive simulations of the 
visual features of the urban environments which 
may support design participants in various ways. It 
enables them to analyze and navigate through the 
urban elements and spaces interactively, to input 
into a simultaneous discussion of a proposal from 
the earliest stages onwards, and helps explain de-
sign proposals to a far wider audience than has 
been possible hitherto (Fraser and Bjornsson 
2004, p.191). The ideal computer model is one 
that can be continuously updated to include real 
change as it occurs as part of the design process 
(Gosling and Gosling 2003, p.251), therefore, this 
technology may support designers significantly if 
it is coupled with an interactive database that is 
directly linked to any change made in the 3D attri-
butes of and relationship between urban elements. 
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This provides designers with precise instant feed-
back as they make initial design decisions at the 
start of the project 

Urban simulation, which integrates CAD and 
GIS with real-time visual simulation, is another 
powerful decision-making support tool. It facilitates 
the modeling, displaying, assessing visual impact 
of design proposals, evaluating alternative propos-
als, and visualizing urban areas as they currently 
exist or as they are proposed (Koshak 2002, p.23). 
These capabilities allow urban designers to assess 
visual impact of alternative proposals and view the 
city and reconfigurations of its components in ac-
celerated time from a fixed point of view which al-
together improve their understanding of the spatial 
behavior (Gosling and Gosling 2003, p.249).

Limitations and emerging capabilities
Some authors suggest that functions, types, 

and techniques of 3D modeling do not support ef-
fectively the design of 3D design aspects. They ar-
gue that most 3D models have not been developed 
from the perspectives of spatial databases tech-
nologies and associated analytical functionalities 
(Batty et al 2000, p.24), and thus lack capabilities 
to deliver multiple representations and dynamic 
visualizations and to perform the multiple func-
tions for which 3D modeling is required. However, 
failure to use models effectively in actual practice 
results primarily from a limited understanding of 
the proper role these tools should play, and little 
consensus on the methods by which they should 
be used. 

Literature suggests that design analysis is 
moving towards a new paradigm based on simula-
tion rather than abstractions derived from legal or 
professional rules and norms (Koutamanis 2002, 
p.245). Therefore, addressing the 3D design in-
formation and issues requires integrating and 
managing a rich hybrid of geometric, geographic, 
and annotative information and datasets, which 
requires advanced computational tools to be de-
veloped. These tools are currently provided within 

the recent developments in scientific and dynamic 
visualization. Koutamanis (2002) explained the role 
of scientific visualization suggesting that the close 
correlation of photorealistic and analytical repre-
sentations clarifies and demystifies designers’ in-
sights and intuitions. Dynamic visualization adds 
depth and time to the subject in the framework of 
a specific event or state which results in dynamic 
descriptions that are superior to other representa-
tions for visual exploration, analysis, and commu-
nication (Koutamanis 2002, p.246). 

Although an integrated urban design support 
system is still considered an utopia (Poerbo 2001, 
p. 141), scientific and dynamic visualizations may 
lead to the emergence of a wide variety of visual-
ization styles that help visualize and interact with 
the 3D design aspects in two ways: first, by visual-
izing complicated systems to make things simple 
and /or explicable; second, by exploring unantici-
pated outcomes and by refinement of processes 
that interact in unanticipated ways. 

Pittsburgh downtown development 
plan: a case study of 3D modeling

Pittsburgh Downtown Development Plan 
(PDDP) is an example of an urban design plan that 
has been developed using digital tools and specifi-
cally 3D digital models.  A careful review of the plan 
as documented in reports and Web sites reveals 
artifacts of the methods that can be used to as-
sess the extent of the use of digital technology. The 
PDDP, completed in 1998, is readily available on 
the Web and has been the subject of several pub-
lications (Gosling and Gosling 2003; Stern 1998; 
Schmertz 1997). This section examines PDDP in 
two tasks. The first is documenting and comparing 
the 3D modeling methods and techniques used in 
PDDP with their counterparts in theory. The sec-
ond is assessing the extent with which PDDP has 
efficiently covered the essential 2D and 3D urban 
design issues, and hence to assess its design con-
tent. The two tasks will be discussed in the follow-



336 | eCAADe 23 - session 7: city and 3d modeling

Table 1: The extent of usage of 
modeling functionalities of 3D 
models in the PDDP 

ing two sections respectively.
In both tasks, the study used the qualitative 

content analysis technique. This technique re-
lied on the axial coding approach, as defined by 
Strauss and Corbin (1999), in clustering and re-
configuring categories identified or developed by 
others. It relied on the recording instructions of 
published content analysis research with similar 
aims and from available literature and theories of 
design content and 3D modeling. This approach 
has many advantages, namely increasing the reli-
ability of data. It helps avoid simplistic formulations 
and taps into established conceptualizations. 

3D Modeling methods and techniques: theory 
versus practice 

The content analysis at this task involved two 
issues: first, documenting the extent of usage of 
3D modeling functionalities in PDDP; second, in-
vestigating the extent with which using 3D model-
ing to analyze and represent 3D information and 
issues in PDDP departs from theory. In the first 
issue, we modified and adopted Batty’s classi-
fication (Batty et al 1998) to document the array 
of modeling functionalities and techniques under 
a coherent, well-defined framework of four main 
categories: navigation, communication, analyti-
cal, and manipulation functionalities (Table 1). The 
second issue involved setting the computational 
analysis techniques of Hong’s (1997) conceptual 
model against their counterparts in PDDP (table 2). 
Hong (1997) adopted Shirvani’s approach (1985) 

to classify urban design information elements and 
issues into 2D and 3D categories, and used that 
classification to develop a conceptual model for 
the computational analysis and representation 
of those elements and issues.  From using these 
tools for analyzing PDDP’s content, it appears that 
3D computer modeling was used extensively and 
appropriately in support of the plan development.

Assessment of PDDP design con-
tent: coverage of 2D and 3D ele-
ments and issues

Experts have different approaches to classi-
fying urban design information and issues. Bar-
nett (1982), for instance, focused on establishing 
a list of urban design policies which constitute a 
development strategy in the wider context. Con-
versely, Hedman and Jaszewsk (1984) discussed 
the fundamentals of urban design from an archi-
tectural point of view. Shirvani (1985) defined and 
grouped the elements of urban physical form into 
categories that ensemble natural environment and 
social aspects to reflect his broader viewpoint. 
Other studies such as that of the Royal Town Plan-
ning Institute (RTPI) also attempted to build on a 
broader range of fundamental design concerns 
that should be reflected in a core design strategy 
(Carmona, Punter, and Chapman, 2002). RTPI’s 
study includes: townscape, urban form, public 
realm, mixed-use and tenure, connections and 
movements, and sustainable urban design.
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In the content analysis at this task, we modified 
and adopted RTPI’s agenda as a framework of the 
essential 2D and 3D design issues and elements 
of urban design plans (table 3) and compared 
them with their counterparts in PDDP to assess 
the extent with which PDDP has efficiently cov-
ered the essential 2D and 3D design issues, and 
hence to assess the plan’s design content. With 
that respect, we considered that there are three hi-
erarchical levels of urban design intervention: city/ 
conurbation level, city/district level, and the level of 
individual spaces or groups of spaces. Each level 
is concerned with a certain scope of intervention 
and design issues (Frey 1999, p.20). We used that 
agenda also to document the computational and 
conventional techniques of representing the con-
stituent urban design policies of PDDP (table 4).

Findings

Content analysis of PDDP found that the most 
used functionalities are the analytical functionalities 
followed in descending order by communication, 

navigation, and manipulation functionalities (Table 
1). This may be due, in part, to the model’s type 
that, in consequence, determined the styles and 
techniques of analyzing and representing 2D and 
3D information elements and issues. The modeling 
techniques most effectively used were: layering 
and delayering, graphic reduction, and conceptual 
modeling. Layering and delayering technique was 
applied to almost every level of modeling to build a 
set of analytical switching capability. The layering 
structure was initially arrayed into three groups: 
the environmental-geographic, movement fabric, 
and architectural components.  The movement 
fabric layer allowed isolating and viewing inter-
sections and isolating major and minor streets by 
orientation. Graphic reduction of masses allowed 
to visualize the existing and proposed facilities of 
each focus area with respect to the downtown’s 
urban pattern. Derivative conceptual models were 
created to explore the view structure in and around 
the downtown area. The GIS functionality allowed 
to create multiple linkages between 3D entities to 
produce a genuine 3D GIS (Gosling and Gosling 

Table 2: Comparison between 
the computational analysis 
and representation of urban 
design information elements 
and issues of a conceptual 
model against their counter-
parts in PDDP
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Table 3: The extent of cover-
age of basic urban design ele-
ments and issues in PDDP

Table 4: The presentation 
modes of the basic urban de-
sign elements and issues in 
PDDP 

character and urban form of conservation areas 
that are concerned with individual elements or 
groups of elements at the local level. The cover-
age of 2D design issues varies similarly. Content 
analysis found that the plan involves a significant 
coverage of land-use and connection and move-
ment issues, both of which operate at a city/district 
level, and a minor coverage of public realm and 
landscape architecture issues both of which oper-
ate within city/district level and local level respec-
tively (Table 3).  Hence, it may be argued that the 
variety of levels with which PDDP covered the 2D 
and 3D design aspects in its wider and local con-
texts is due, in part, to three factors: the model’s 
function(s) and types, the plan’s scope, goals and 
objectives, and methodological approach, and the 
extent of model’s usage.

First, the model’s iconic type has confined its 
functions to explanation and education of public 
whereas other functions were less effectively used. 

2003, p. 251). The ratio of used to applicable mod-
eling functionalities (22 out of 28, i.e. almost 3/4) 
indicates an efficient usage of the functionalities in 
the design process.

Content analysis also found that 3D modeling 
in PDDP departs significantly from Hong’s concep-
tual model in two main aspects: the extent of usage 
and modes of representation (Table 2). In contrast 
to Hong’s conceptual model which involved using 
3D model in 3D design issues only, the PDDP in-
volved using the 3D computer model in all 3D de-
sign issues and most (8/12) of 2D design issues of 
qualitative nature such as circulation and parking, 
open spaces, and building regulations. In addi-
tion, PDDP involved integrating multiple, 2D and 
3D, and conventional and digital modes of repre-
sentation which may help improve the capabilities 
of comprehending design concepts for designers 
and public alike. In light of these findings, it may 
be argued that the model’s functionalities have ef-
fectively supported designers and thus, affected 
the quality of the design product. To verify this 
assumption, the second task involved an assess-
ment of PDDP.  

Content analysis of PDDP found a significant 
coverage of 3D design issues related to townscape 
and urban form, both of which are concerned with 
the characteristics of and structural and visual rela-
tions between urban elements at the city/ district 
level. Conversely, findings indicate a minor cover-
age of 3D design issues related to the architectural 
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Due to model’s lack of interactive capabilities, the 
plan involved multiple levels of representation but 
they were not coupled with representations at mul-
tiple levels of details, and as such, did not analyze 
and represent the attributes of and relationships 
between urban elements at the local level. Sec-
ond, the plan’s explicit and foremost goal was in-
tegrating ongoing public and private development 
proposals into a “comprehensive 10-year vision” 
(Stern 1998, p.25; PDDP, 1998, p.3). The plan, as 
such, was concerned with three hierarchical levels 
of design control: development proposals, down-
town, and regional context. The methodological 
approach was underpinned by the awareness of 
design as a process which was recognized in the 
development proposals of some districts. These 
proposals were diagrammatic and abstract in ac-
cordance with “urban design as a second order” 
approach which creates a sound environment for 
subsequent detailed architectural design deci-
sions. Therefore, the plan’s emphasis on integrat-
ing projects with the downtown and emphasizing 
the downtown’s regional role was reflected in 
focusing on analyzing and representing the envi-
ronment at an abstract wider level rather than lo-
cal detailed level. Third, compared to theory, the 
number of design issues that involved 3D model’s 
usage reflects the designers’ tendency to address 
and consider the impact of all planning decisions 
on the visual and spatial qualities of the built envi-
ronment.  

Conclusions

The content analysis of the PDDP demon-
strates both an effective and intelligent use of 3D 
digital modeling in the planning process and a 
greater than normal attention to spatial and visual 
qualities in the resulting plan.  The findings falsi-
fied to a greater extent the early premises concern-
ing the lack of coverage of 3D aspects and inef-
fective utilization of 3D information in developing 
urban design plans in US cities.  The findings re-

vealed that PDDP involved an effective usage of 3D 
modeling functionalities to analyze and represent 
all 3D- and most of the 2D-information elements 
and issues. The findings also revealed a significant 
coverage of 3D and 2D design issues at the urban 
scale and minor coverage of other 2D and 3D de-
sign issues at the local scale. These findings are 
consistent with the hypothesis that the effective 
usage of 3D modeling would result in the effective 
coverage of 3D information and issues. However, 
the causal relationship between the model’s usage 
and the coverage of 3D design issues cannot be 
proven within the scope of this pilot case study. Al-
though a single case cannot support general con-
clusions, this research also provides a method for 
additional case studies to increase the confidence 
in the conclusions. The effective usage of most of 
the model’s functionalities may have improved the 
quality of the decision-making through providing 
certain improvements and support to designers’ 
capabilities in performing core design tasks, nota-
bly the following: 

1-Improving designers’ cognitive capabilities 
to visualize and interact with the characteristics 
of and the visual and structural relationship be-
tween the urban elements. As Koutamanis (2002) 
suggests, it helped registering input and output to 
cognitive processes whereby internal mental rep-
resentations are refreshed and reinforced by cre-
ating external versions and subsequently internal-
izing them again through perception (Koutamanis 
2002, p. 231).

2-Providing a platform for communicating de-
sign ideas among and across design teams. This 
would help overcome one of the hurdles that often 
hamper the systematic flow of the design process 
due to the various backgrounds, and hence, per-
spectives and visions of design team members. 

By using modeling techniques effectively, the 
team appears to have enhanced the management 
of urban design information and issues. Argu-
ably, this management could have been further 
improved to cover the other design information 
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and issues efficiently if the model had provided 
real-time visualization and interactive capabilities.  
Such tools could allow the planning committees to 
improve the modes with which they communicate 
alternative design strategies and scenarios. 
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