
Chapter 8
Geodesign, Resilience and the Future
of Former Mega-Event Sites

Jennifer Minner

Abstract Mega-event sites can yield valuable information for urban planning and
they provide a remarkable set of cases to study sustainability, resilience and the urban
management of public spaces. This chapter examines concepts of resilience and the
application of geodesign tools in the context of design and heritage conservation at
former international exposition sites. Evaluation of two geodesign tools are derived
from a university urban designworkshop and a sponsored research project. Resilience
is defined in terms of the ability for public spaces to retain a sense of place and history
through preservation of historic resources and other cultural assets. The former
mega-event sites can also contribute to the resilience of surrounding communities.
Design and planning for these spaces requires interdisciplinary planning that responds
to changing social and economic conditions and environmental imperatives.
Geodesign tools, such as 3Dmodeling and scenario planning tools, have the potential
to aid in this process. However, additional effort is needed to further develop this
capacity, especially in terms of bridging different forms of intelligence about archi-
tecture, geography and landscape into a unified 3D GIS platform.

Keywords Geodesign � Mega-events � Resilience � Heritage conservation �
Historic preservation � 3D GIS � Mega-projects � Scenario planning

1 Introduction

Both expressions of popular enthusiasm and skepticism are represented in the
media coverage of mega-events such as international expositions and the Olympic
Games. Scholarly literature on these mega-events fits within a larger research tra-
jectory on the planning and management of mega-projects (Flyvbjerg 2014). Within
the mega-projects literature, there is an extensive and growing number of articles
about the history of mega-events, their project management and planning, impacts
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of the events and their performance (Clark et al. 2016; Flyvbjerg 2014). The rel-
atively substantial set of international exposition sites can yield important infor-
mation for urban planning and management (Azzali 2016; Deng et al. 2014). These
sites provide a remarkable set of cases for inquiry into sustainability, resilience and
urban management of mega-event sites and the public and private spaces created
and maintained over time. Lacking in the literature of mega-events is research on
public spaces long after an international exposition has passed and issues in the
management and stewardship of these places over time. Furthermore, while inter-
national expositions have been showcases of cutting edge-technology, the question
of how technology can be used to plan for the future of former international
exposition sites has received little attention. This chapter aims to encourage inquiry
into geodesign tools and critically assess them according to their usefulness in
urban design, preservation and resilience planning at the site of former mega-events.

This chapter fits within the rubric of Planning Support Science. The chapter
represents observations from research funded through a U.S. National Parks
Services’ National Center for Preservation Technology and Training. The research
was also initially informed by an urban design workshop at Cornell University that
undertook comparative research on four former international exposition sites in
North America between 2014 and 2016. The former exposition sites included in the
research projects were as follows: the 1962 Century 21 Expo in Seattle,
Washington; the site of the 1939–40 and 1964–65 world’s fairs in New York City;
the site of HemisFair ’68 in San Antonio, Texas; and the Expo ’67 site in Montreal,
Québec. These four international exposition sites are around fifty years old and
have a mix of heritage values and issues related to sustainability and urban man-
agement. Most pertinent to this book, two of the sites, HemisFair Park in San
Antonio and Flushing Meadows Corona Park in New York City, provided a testbed
for design, preservation and planning efforts including the use of technologies that
include Geographic Information Systems (GIS), 3D modeling, and a scenario
planning tool.

This chapter focuses on the questions: What geodesign tools are useful in efforts
to examine resilience and heritage conservation at former mega-event sites? What
are their strengths and shortcomings? The technologies tested in this research
included a freely available scenario planning tool called Envision Tomorrow and
the 3D modeling tool, CityEngine. In addition, ArcGIS was used extensively. An
array of other design tools, including Photoshop, Google Earth, and SketchUp, and
specialized architectural 3D modeling tools, as well as GIS data sources, such as the
3D Warehouse, and local and federal GIS portals were incorporated into this
research.

The next section provides an overview of three intersecting areas of literature—
mega-event sites, geodesign, and resilience. A following section details the
methodology used in a graduate-level workshop and in a related sponsored research
project and how the results of those efforts were used in the analysis presented in
this chapter. Thereafter, an analysis of geodesign tools and their outcomes with
regard to geodesign and resilience is presented. The chapter concludes with a
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discussion of observations, including the value of publicly available data and the
need for higher performance geodesign tools for managing and planning for public
spaces that have entwined heritage, design and planning, and management needs.

2 Mega-Events, Geodesign and Resilience

The former sites of international expositions provide units of analysis that are com-
parable. They vary in size but are uniformly at the scale of the district or neighborhood.
Geodesign is especially relevant at this scale, as detailed information about abiotic and
biotic environmental systems can be gathered alongside detailed social information
(Steiner 2008; Steinitz 2012). In a white paper, Miller (2012) describes geodesign as
specifically including ‘science-based,’ ‘values-based’ and ‘integral design.’ The paper
describes the use of scientific knowledge, aswell as social values, to design in away that
is holistic, and that this provides a “framework for exploring issues from an interdis-
ciplinary point of view and resolving conflicts between alternative value sets”
(Miller 2012, p. 18). Ervin (2016) writes about the definition of the term: “Perhaps it
would be more comprehensive (though less concise) to say, instead of ‘geodesign’:
‘systems-oriented-planning-and-design-for-large-complex-projects-by-interdisciplin-
ary-teams-and-public-participation-using-computers-and-other-digital-devices-and-
representations-together-with-Geographic Information Systems (GIS)-Computer
Aided Design (CAD)-Building Information Models (BIM)-and-other-algorithmic-
techniques-including-timely-simulation and-impact-assessments’ (!); but since this is a
mouthful, a community of academics, researchers, planners, designers, computer
scientists, policy-makers and others (geodesigners?) have, for only a few years now,
been shortening that to ‘geodesign’” (p. 12).

The concept of geodesign has been heavily promoted by ESRI as a means of
understanding the value of technology in uniting design and geography
(McElvaney 2012; Steinitz 2012; Wilson 2015). The focus on geodesign seems to
stem from observations that designers do not use GIS to the extent that the GIS
industry and some scholars would hope, using instead other kinds of graphic
illustration and architecture specific tools (Ervin and Flaxman 2015).

As awareness of the potential severe effects of climate change has grown,
geodesign has been promoted as a tool for resilience (Gerlinger 2014). Resilience is
a concept fundamental to disaster preparedness efforts around the world and has a
growing literature within urban planning (Beatley 2009; Berke and Stevens 2016).
The United Nations Office for Disaster Risk Reduction defines resilience as: “The
ability of a system, community or society exposed to hazards to resist, absorb,
accommodate to and recover from the effects of a hazard in a timely and efficient
manner, including through the preservation and restoration of its essential basic
structures and functions” (United Nationals office of Disaster Risk Reduction
2007). Land-use planning offers systematic methods to plan for recovery from
hazards (Berke and Stevens 2016). This set of methods can be described in four
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steps: “(1) generating planning intelligence regarding hazard risks and vulnera-
bility of the local population; (2) setting goals and objectives for reducing risk and
vulnerability, (3) adopting policies and programs to achieve the goals and objec-
tives; and (4) monitoring and evaluating the results, making revisions to policies
and programs over time as necessary” (Berke and Stevens 2016, p. 284).

Berke and Stevens emphasize how participatory planning is integral to this four
step process. Geodesign tools can be useful for all four steps and in participatory
processes, but geodesign tools are particularly relevant to gathering, storing, ana-
lyzing, and sharing planning intelligence; designing and assessing alternatives; and
in evaluation and monitoring efforts.

Butler et al. (2016) elaborate on the gathering of planning intelligence as the
foundation for the design of alternatives in the planning process. They write of
comprehensive vulnerability assessments that go beyond basic hazard identification
and that “characterize likely hazard impacts on exposed assets and resources of
value” (Butler et al. 2016, p. 321). Among these potential assets are the historic
resources that serve both social and economic functions within a community
(Appler and Rumbach 2016). Historic resources contribute to resilience because
they help to “preserve a community’s shared identity and reinforce connections
between neighbors and the larger community” (Appler and Rumbach 2016, p. 93).
Resilience can also be directly extended to historic resources and their ability to
‘bounce back’ and retain their historical and cultural significance in the face of
change. Cultural landscapes, a term increasingly used in heritage conservation
(Longstreth 2008; Minner and Chusid 2016) and that can be applied to former
international exposition sites, can be said to be resilient if their historical imprints
can be retained in the face of change. Furthermore, a site’s cultural resources can
contribute to the ability for a community as a whole to recover from natural and
man-made threats, by maintaining a sense of place in the face of change (Appler
and Rumbach 2016). The historic resources or cultural assets of a site provide
continuity through the retention of valued community landmarks, which can con-
tribute to the identity and coherence of public spaces (Lynch 1960, 1972).

The research efforts described in the following sections focus on the evaluation
of geodesign tools for the urban management of public spaces and planning where
urban design, heritage conservation, and resilience intersect. In this research, his-
toric resources are considered primary assets in design, planning, and maintenance
of the sites. Geodesign tools were tested by faculty researchers and students for
their usefulness in collecting, maintaining and applying information about historic
resources as assets. In addition, as the historic resources are considered assets for
the resilience of public spaces and the community’s that utilize them, then
geodesign tools should be useful in assessing the vulnerability of assets to natural
hazards. In addition, a useful geodesign toolset should aid in the creation of
alternatives or scenarios in design, planning and conservation. Geodesign tools,
when applied to former mega-event sites should support the four step process and in
the formation of informed designs and governance. The next section describes the
methodology used to explore the use of two geodesign tools in this way, in the
interest of building a “critical geodesign” literature, as suggested by Wilson (2015).
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3 Research Methodology

An urban design workshop called “Sustainable Adaptation of Large Modern
Footprints” was offered in the fall, 2014. The initial workshop concept centered on
sustainability and encouraged students to compare four world’s fair sites in North
America using a sustainability framework that focused their attention to the
domains of economics, environment and equity. Table 1 provides information
about the basic attributes of the sites. The workshop generated design, planning and
preservation alternatives for two of the sites: Flushing Meadows Corona Park, in the
borough of Queens in New York City, and HemisFair Park, in downtown San
Antonio, Texas. Special care was taken to incorporate the conservation of historic
resources and cultural landscape preservation into proposals. The application of
geodesign tools at two sites (highlighted in grey in Table 1) are the focus of this
chapter.

Independent of the workshop, but working with insights and results of the
workshop, a team of faculty received funding from the National Center for
Preservation Technology and Training to explore the use of a 3D GIS modeling tool
called CityEngine at Flushing Meadows Corona Park. The platform was used to
incorporate 3D models developed by students, professionals, and volunteered by
the on-line community, along with 2D GIS data. The goal of that research project
was to understand the extent to which CityEngine provided a valuable tool for park
preservation and planning efforts.

This chapter represents the extension of both the workshop and sponsored
research project, by triangulating the experiences and outcomes of the workshop
and subsequent research project with the literature on mega-events, resilience and
geodesign.

4 Analysis

In the urban design workshop, students discussed the value of historic resources,
including those that date from prior international expositions on the site, as a
palimpsest, in which traces of the fairs, as well as from previous and subsequent
eras, are visibly manifest in the landscape. The workshop emphasized the retention
of these visible traces of the past by either recognizing or re-envisioning them as
useful parts of the landscape. At Flushing Meadows Corona Park, this approach
took the form of proposals to reconstruct pathways from the 1939 and 1964 world’s
fairs that had been removed in later landscaping efforts. Students also proposed
creation of new water features using neglected fountains from earlier fairs.
A largely abandoned and deteriorating New York State Pavilion was also proposed
as a reinvigorated event space. At San Antonio’s HemisFair Park, design inter-
ventions focused on means of retaining the traces of the 1968 world’s fair and
repurposing pavilions threatened with demolition with new uses.
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Before these design proposals were created, students gathered information or
‘planning intelligence.’ ArcGIS was used as a means of obtaining information from
the New York City Parks Department and from a planning consulting firm that had
previously created a geodatabase of major park features and surrounding areas for a
2008 framework plan (Quennell Rothschild and Partners & Smith-Miller +
Hawkinson Architects 2008). GIS was a primary platform for the transfer of geo-
graphic information about HemisFair Park from the HemisFair Area

Table 1 Four former world fair sites that were the focus of a design workshop (Case study sites
for this chapter in grey)

Flushing
Meadows Co-
rona Park 

HemisFair 
Park

Seattle Cen-
ter

Parc Jean-
Drapeau

Fair 1964-1965 New 
York World’s 
Fair

HemisFair Century 21 
Exposition

Expo ‘67 

Location Within Queens, 
a borough of 
New York City, 
USA 

Within
downtown
San Antonio, 
Texas, USA 

Near down-
town Seattle, 
Washington,
USA 

Near Down-
town, Mon-
treal, Quebec, 
Canada

Original
site size 

646 acres 92 acres 74 acres 900 acres 

Size of re-
maining
public land 
after fair 

897 acres 92 acres 74 acres 520 acres 

Manage-
ment agen-
cy

New York City 
Parks

HemisFair 
Park Area 
Redevelop-
ment Corpo-
ration
(501(c)3
nonprofit lo-
cal govern-
ment corpo-
ration)

Seattle Cen-
ter

(a depart-
ment of the 
City of Seat-
tle)

Société du 
parc Jean-
Drapeau 

Land own-
ership

City of New 
York 

City of San 
Antonio,
University of 
Texas at San 
Antonio,
Federal
Government

City of Seat-
tle

City of Mon-
treal 
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Redevelopment Corporation. Students also used ArcGIS to georeference maps of
prior fairgrounds, in order to understand building retention and demolition since the
fair and changes in land ownership patterns and impervious surfaces. The use of
GIS also helped students to understand differences in the overall geography of the
sites, including the position of the sites relative to the central business district of
each metropolitan area and to compare sites in terms of historic and current sizes of
the sites and demographic context. Thus, ArcGIS was a primary platform for
gathering and combining detailed intelligence about the sites and analyzing them.

Flushing Meadows Corona Park and HemisFair Park received the most detailed
treatment and development of design interventions, whereas sites in Seattle and
Montreal were primarily analyzed for sustainability initiatives and compared to the
other two. This chapter focuses on the results of the evaluation of two geodesign
tools. Many other analyses were conducted, such as the comparative analysis of the
sites, key infrastructure, geography and surrounding demographics of the sites.
However, this chapter presents only observations about assessments of geodesign
tools.

4.1 Assessing a 3D Asset Management and Geodesign
Platform for Flushing Meadows Corona Park

The urban design workshop aimed at developing preservation and urban design
interventions that combined both scientific data about the geography of the site and
threats to it, with values-based discussion. For example, students learned about
previous proposals for change within the park. A new soccer stadium had been
proposed on the site, and critics had decried additional development within the
park. There were concerns that additional impervious surfaces would reduce the
park’s function as “a natural sponge for tidal surges and stormwater runoff”
(Munshi-South 2012, n.p.) that protects surrounding neighborhoods from severe
flooding during storms. Students responded to these concerns with a proposal to
reconstruct lost pathways, illustrating changes using ArcGIS and Photoshop. The
research team later extended this work, bringing their proposal into 3D models
produced in CityEngine.

In the workshop, students also learned about proposals to daylight the Flushing
River, which had been piped in preparation for the 1939 international exposition. In
the workshop, students steered clear of exploring daylighting of the river in detail,
given that the piped river runs underneath historic fountains that are remnants of
both the 1939 and 1964 world’s fairs. Students were also acting in accordance with
the direction of a park official who encouraged students to explore other priorities.
Given the potential benefits of daylighting the river, the research team subsequently
modeled a design scenario in which the river is daylighted, but the fair fountains
remain in place and unaltered. The model was not highly detailed, but provided a
vision of daylighting that did not disturb historic fountains from the fairs. This was
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a vision that detailed technical studies could explore in the future. A basic repre-
sentation could be used to inspire future discussion about accomplishing a solution
that both returns ecological functions to the site and preserves historic fabric.

The design workshop’s sustainability framework focused students’ attention on
equity and they made connections between the legacy of the 1964 world’s fair,
which officially emphasized ‘peace through understanding’ and the sharing of
cultures from around the world, and the ethnic diversity of park users and the
surrounding community. Students observed that Flushing Meadows Corona Park is
heavily used by communities of color. Immigrants from Latin America bring a
multitude of variations on soccer (Correal 2015) and sports fields in the park are
used by many ethnic groups from Latin America. In addition, the park is used as a
social space for picnicking, a common site for weddings, and is the site of large
Ecuadorian, Colombian, and Hispanic heritage celebrations (Ricourt and Danta
2002). Flushing Meadows is located in what researchers have called one of the most
diverse areas on Earth (McGovern and Frazier 2015) and serves a vital function for
residents of surrounding neighborhoods who have emigrated from or have ancestry
linked to many different parts of the world.

CitiField and National Tennis Center stadia and large festivals in the park draw
diverse crowds from around the region and internationally, yet the heavy use of the
park by surrounding local residents has particular relevance to the discussion of
resilience. The research team chose to illustrate this by layering a 3D model of the
site with a 2D layer that depicts of the social vulnerability of surrounding neigh-
borhoods (Fig. 1). In this case social vulnerability is described by the U.S. National
Oceanic and Atmospheric Administration (NOAA) as: “areas of high human vul-
nerability to hazards, is based on population attributes (e.g., age and poverty) and
the built environment” (U.S. National Oceanic and Atmospheric Administration
2016).

Just as Appler and Rumbach described the power of historic resources in re-
silience, the Park is a vital resource positioned for surrounding neighborhood res-
idents to utilize. When studied at a closer level, it is also evident that parts of the
surrounding neighborhoods with high levels of vulnerability are also cut off from
easy access to the park, due to large, multi-lane highways that separate surrounding
neighborhoods from the park on several sides. The issue of access and wayfinding
is an important issue in equitable access to parks and has been taken up by the
Design Trust for Public Space, a non-governmental organization in New York City
(Design Trust for Public Space 2014).

NOAA’s Sea Level Rise and Coastal Impacts Viewer (U.S. National Oceanic
and Atmospheric Administration 2016) and underlying data were also referenced
by the research team after the urban design workshop concluded. This included the
use of CityEngine to integrate 2D GIS data on flood hazard risk, sea level rise and
storm surge with 3D models of historic resources. The research team experimented
in this way with the layering of scientific data and 3D visualizations as a tool to help
orient decision makers and the public to architectural and landscape features that
were vulnerable to flooding and inundation associated with climate change (Fig. 2).
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Fig. 1 Social vulnerability mapped to Flushing Meadows site (Map by Xiao Shi)
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Detailed 3D modeling of building and landscapes in CityEngine (Fig. 3) proved
to be quite time intensive to create. As the sponsored research project was
specifically focused on Flushing Meadows Corona Park, it was modeled and ana-
lyzed to a greater extent than the other three international exposition sites.
Significant resources would be needed replicate similar 3D modeling efforts for the
other sites.

Fig. 2 Screenshot of CityEngine Web Viewer zoomed out to show flood hazards around Flushing
Meadows Corona Park (Model produced by Xiao Shi and Yanlei Feng)

Fig. 3 Screenshot showing CityEngine interface and 3D buildings and landscape features
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For Flushing Meadows Corona Park, the research team relied heavily upon
existing data for modeling efforts and then performed a reconnaissance level survey
to add information about landscape features. The research team benefited from
readily available public data about buildings from PLUTO, New York City’s land
information system (The City of New York, Department of City Planning n.d.) and
New York City’s open GIS portal (The City of New York 2016). In addition, the
team utilized 3D models from the 3D Warehouse (Trimble 2016), a website where
models had been submitted by both professionals as well as amateur world’s fair
and sports enthusiasts. Contributors who modeled existing stadia and former fair
pavilions as well as more esoteric aspects of former fair landscapes, such as
whimsical 1964 world’s fair light fixtures that were later removed. These public
contributions alluded to the potential for volunteered geographic information (Sui
et al. 2013; Minner et al. 2015) or citizen-science based initiatives (Bowser and
Shanley 2013), which have been more commonly involved 2D GIS, rather than
focused on 3D mapping.

The research team found some aspects of CityEngine to be useful, especially the
ability to aggregate multiple 3D models from other architectural programs with 2D
layers to create visualizations that are navigable ‘web scenes’. In addition, there was
the potential for sophisticated representations of landscapes in 3D. For instance,
points representing the known location of individual trees, such as historic trees
from the formal arrangements of the ’39 and ’64 world’s fairs, could be represented
with appropriate 3D models representing the species and height of the trees. Where
there was more recent, naturalistic landscaping and where more precise information
about individual trees was unknown, a mix of 3D models of various species were
generated based on probabilities generated in particular areas. Both the detailed
information about individual trees and information about areas that contained an
estimated mix and number of trees could be maintained in CityEngine. In addition,
the display of repeating features, such as historic benches or light standards could
be easily generated. CityEngine provided a glimpse into a potentially valuable
future asset management tool, where detailed information and representations of
landscape features and building information could be maintained and compared.

However, major drawbacks were also identified. CityEngine is significantly
different in operation from ArcGIS, but it requires ArcGIS for preparation of terrain
and other data for importation into CityEngine. This means that users must be
experienced and have expert-level troubleshooting abilities. The research team
found that the use of CityEngine was not only time-consuming, but required sig-
nificant computing resources, including a fast CPU speed, significant amounts of
memory and disk space, and it had specific graphics card requirements. Limits in
time and resources could be particularly problematic for an under-resourced man-
agement agency that wishes to use CityEngine to manage information about built
and natural assets. Staff could not rely simply on prior knowledge of GIS, but
would have to have both specialized knowledge of CityEngine and ArcGIS. The
research team noted that it seemed unlikely that the City of New York Parks and
Recreation Department would invest staff time and resources into learning and
maintaining 3D applications unless there were major modifications in usability and
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better integration with GIS. This significantly tempered enthusiasm for CityEngine
as a geodesign tool, along with discoveries about the limitations of the analytical
tools built into the platform. For users of ArcGIS, the plethora of spatial analysis
tools built into the system are expected; whereas many basic querying and analysis
tasks in CityEngine were limited and often required learning a specialized language
called CGA.

Consistent with findings by Koehl and Roussel (2015), the modeling of detailed
buildings within CityEngine was found to be inefficient and difficult compared to
other modeling tools such as SketchUp or specialized 3D modeling tools such as
Rhino and Maya. While detailed models can be imported from other 3D modeling
programs into CityEngine, it is not unusual to experience the loss of textures or
other problems in important them. Detailed Building Information Models
(BIM) cannot be imported, stored and analyzed in CityEngine. In this way,
CityEngine does not appear to fully bridge the substantial gap between digital tools
that support architectural design and detailed buildings models versus geodesign
tools aimed at visualizing and analyzing geographic data (Minner and Chusid
2016). This is a serious problem if government agencies, large property managers,
and other actors wish to fully capture detailed information about historic resources
and model detailed scenarios. It is also a problem with special consequences for
heritage conservation, as the field must draw from architectural expertise to propose
detailed interventions for buildings, while also drawing upon geography to address
context and larger scales such as whole districts or cultural landscapes.

A major component of geodesign is the fruitful comingling of information about
social values and scientific data. To do this well for sites similar to Flushing
Meadows Corona Park, the process must involve community engagement.
Theoretically, the production of detailed models could be shared with the public
online and at public meetings to enhance democratic deliberation about the future of
the park. However, technical issues with CityEngine models, such as slowness in
running online and limits in the size of information that could be loaded on the web
viewer, meant online audiences would be likely to lose patience. Hence, they could
be prevented from accessing detailed representations of the whole landscape. In
person, the operation of a slow web viewer or desktop model would likely detract,
rather than add to public workshops or charrettes. The use of existing web-based 2D
GIS viewers, such as NOAA’s Coastal Mapper, would be easier and probably just
as effective at conveying data about the park, than sharing 3D scenes with the same
2D GIS layers from NOAA. In this case, the benefits of the 3D representation did
not seem to outweigh the costs.

Technical challenges in the operation of the desktop version of CityEngine,
meant that without improvements, it would be unlikely to bridge the differing
demands of planners who need a robust set of analytical tools applied to a wider
geographic scale and preservation architects who would need more detailed rep-
resentations of individual historic resources. The more detailed the representation of
the landscape in 3D, the more difficult it became to export models that depicted
detailed architectural representations of buildings along with layers of scientific data
about storm surge and sea level threats and vulnerability. Commenting tools
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embedded in the web viewer also remained quite basic. Finally, the research team
felt that the ability to bring together different kinds of data both for and from
community engagement processes, largely depends upon a team’s commitment to
sustained community conversation and maintaining a diverse and interdisciplinary
management team.

Table 2 outlines observations about CityEngine as a geodesign tool for
heritage-focused resilience planning processes. More development of CityEngine or
of a similarly functioning geodesign tool is needed to fully bridge 2D and 3D GIS,
fully support the layering of scientific data with value-based information, and serve
both architectural and geographical sources of knowledge.

4.2 A Tool for Financial Feasibility and Resilience

For design efforts at HemisFair Park in San Antonio, students in the urban design
workshop used a freely available tool called the Envision Tomorrow (ET) Prototype
Builder, also known as the Return on Investment (ROI) tool (Fregonese Associates
n.d.). The Prototype Builder tool can be used to estimate the costs associated with
construction projects and the financial and sustainability outputs. The Prototype
Builder tool consists of an Excel spreadsheet with macros that can be linked back to
GIS using ET’s Scenario Builder, which is used to aggregate the building proto-
types into development types that can be ‘painted’ over larger areas. The output is
then linked back to an Excel spreadsheet and it can be used to assess different
scenarios for a single site up to an entire region.1 The tool can be used without GIS,
as a tool for generating a pro forma for development, as it was in this use case.

Students used the tool to explore the financial feasibility of repurposing
remaining pavilions from the 1968 world’s fair. In a recent master plan for the Park,
the pavilions appeared likely to be demolished. Similar to the way 2D and 3D
visualizations were used to elevate design proposals to address environmental
aspects of resilience, the Prototype Builder was used as a means of examining
potential costs associated with adaptive reuse of former fair pavilions. It was also
used to estimate potential environmental benefits if green infrastructure was
incorporated or social benefits such as the number of jobs created. The student team
that employed the ET Prototype Builder benefited from the tool, but did not feel
confident about estimates. The specialized nature of adaptive reuse and choices
around detailed preservation treatments for individual buildings meant that accurate
cost estimates would take significantly more research. However, students had
positive comments about their exposure to ET as a geodesign tool. The simplicity
and transparency of the Prototype Builder tool stood in contrast to CityEngine. The
Prototype Builder was relatively easy for graduate students to operate and learn

1More information about the use of ET can be found in Minner (2015).
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Table 2 Test of City Engine as a geodesign tool at Flushing Meadows Corona Park

Steps in resilience lanning
from Berke and Stevens
(2016)

Related-need in
heritage-focused resilience
planning

Evaluation/observations

Planning intelligence
regarding hazard risks and
vulnerability of historic
resources (assets) and
populations

Store information about the
location and attributes of
historic and cultural assets in
order to produce a cultural
resource inventory
Information to include:
detailed data about the
character-defining features
of buildings and cultural
landscapes. Cultural
landscapes include
landscape features such as
trees and other vegetation,
pathways, lighting, and
benches

CityEngine was initially
conceptualized as a way of
bringing together 3D
architectural models, with
3D representations of
vegetation and other
landscape features.
CityEngine is good at
representing repeated
features (e.g. benches, trees).
Vegetation can be
symbolized in 3D using
points or rules if actual
locations unknown
Limitations in the number of
features that can be
displayed on web viewer and
slowness of web viewer and
desktop were challenges

Map vulnerable populations
in and around site

2D GIS layers are a primary
means of acquiring and
displaying population
information. 2D layers can
be imported into CityEngine

Setting goals and objectives
for reducing risk and
vulnerability

Support for deliberating
about historic resources in
relation to natural hazards
Ability to query and conduct
spatial analyses
Ability to share basic
information among
stakeholders, public

2D layers showing natural
hazard risks can be displayed
Queries of spatial data not as
easy to accomplish in
CityEngine and fewer spatial
tools than in 2D GIS
Difficulty in exporting to
web scenes

Adopting policies and
programs to achieve the
goals and objectives

Ability to visualize
alternatives or scenarios for
management of cultural
assets

Multiple scenarios can be
created; however, limitations
in complexity and number of
features that can be
displayed in web viewer
means complications for
incorporation into online and
in-person meetings

Monitoring and evaluating
the results, making revisions
to policies and programs
over time as necessary

Ability to maintain detailed
information about changes to
buildings and landscape
features over time

Specialized skill set needed
in addition to 2D GIS skills
Additional tools for detailed
representing of architecture
needed to unite architectural
and geographical scales

148 J. Minner



from, whereas CityEngine proved to be too complex to incorporate into a
semester-long design workshop.

At the scale of modeling the return of investment for individual buildings, ET
does not have a visual component. However, it remains a vital geodesign tool with
potential for informing resilience at former international exposition sites. The
financial and sustainability indicators within the tool appear to have relevance for
the wider set of mega-event sites. Greater accountability, transparency and accuracy
in estimating costs is a major theme in the literature on mega-event sites (Flyvbjerg
2014). If geodesign tools are to fully support concepts of resilience, useable tools
that incorporate financial feasibility and sustainability indicators in a way that is
highly transparent and operable is essential.

5 Conclusions

This chapter highlights the value of former international exposition sites as a testbed
for ongoing urban planning and urban management methods. In the examples,
concepts of social or community resilience are examined in relation to preservation
of historic resources and other kinds of cultural assets. Available geodesign tools
were examined from experiences in gathering planning intelligence, the analysis of
sites, and the creation and examination of multiple design scenarios.

Geodesign tools were useful up to a degree. However, there were several areas in
which CityEngine fell short of expectations. Experiences suggested greater atten-
tion is needed to retaining the spatial analysis benefits of 2D GIS in 3D applications
such as CityEngine and also the need to increase the user-friendliness of the
application. Both the interests of heritage conservation and resilience could be
advanced if the substantial gaps between architectural and geographic tools, and
also between 2D and 3D GIS, were more successfully bridged. This will take
additional development of CityEngine as an interoperable platform or the devel-
opment of alternative platforms. Alternatively, different asset management and
design tools can continue to be used by different disciplines, in which case land-
scape architects, preservation professionals and planners will continue to model the
landscape through their own technological lenses. Regardless of technological
developments, interdisciplinary teams that can unite environmental, social and
economic knowledge are central to successful geodesign processes.

Envision Tomorrow’s Prototype Builder tool, in contrast, was relatively easy to
use, but served a different function. This tool supported examination of the financial
feasibility of adapting buildings and estimating the outcomes of these efforts. The
adaptation of former pavilions can be a key element to furthering sustainability and
resilience efforts at former mega-event sites.

Publicly accessible and crowdsourced data were central to efforts to explore
sustainability and resilience at former mega-event sites. Citizen-contributed 3D
models were useful in producing 3D visualizations of Flushing Meadows Corona
Park. Open data from local government sources was crucial, as was the willingness
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of local government and quasi-public agencies to share information. For the ability
to elevate conversations about resilience, NOAA’s scientific data on the environ-
ment was useful for the creation of visualizations of hazard risk, vulnerability and
resilience. These are essential inputs for deliberating on the future of these
important public spaces.

The former international exposition sites are just one type of many different
kinds of mega-event and mega-project sites. One aspect that makes them stand out
is their legacy as a public space and the cultural assets that remain on them.
Resilience efforts at the scale of whole communities can benefit when an inter-
disciplinary and holistic approach is taken to maintaining the cultural assets on
these sites.
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