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Introduction

In the Urban Informatics session of the Computational Urban Planning and Urban
Management (CUPUM 2019) conference (where we started the idea of this special issue),
there were heated discussions on the fundamental meaning of the term “urban informatics”.
Questions revolved around its definition, its role in urban planning, and more specifically, its
role in planning support technology. Some consider urban informatics a vehicle for the
“seamless transitioning between the visible and the invisible infrastructure of cities”
(Foth, 2011). Some see it as an extension of “big data” (Schintler, 2017), while others a
field that simply “applies information technologies in urban areas” (Thakuriah et al., 2017).
Although it is not our intent to provide defining terms and definitions, some lexicography
will help with the discussion.

An early definition of “informatics” is provided by Mikhailov et al. (1967) as: “...the
processes, methods and laws related to the recording, analytical-synthetical processing,
storage, retrieval and dissemination of scientific information” (transcribed by Wellisch,
1972, p. 176). This is a wide-ranging and extensive definition that touches on almost
every aspect of applied information science. Its extensiveness has created some difficulty
in delineating the scope of sub-disciplinary areas of study that have emerged around the
concept. The urban informatics literature is generally focused on urban computing and
computer science techniques to explore, describe, predict, and to a lesser extent, explain
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urban phenomena. Kontokosta (2018) describes urban informatics as the study of urban
phenomena through a data science framework of urban sensing, data mining, modeling (and
analysis), and visualization in order to generate insight that simultaneously advances meth-
ods in computational science and addresses domain-specific urban challenges. This descrip-
tion (as pointed out by our peers) contains some clear similarities with commonly used
definitions ascribed to planning support and planning support systems (PSS). We agree—
with one major deviation: where the field of planning support and PSS are based and deeply
embedded in urban planning with urban science roots, the field of urban informatics has
emerged from the computational sciences and urban computing. This subtle, but notable
difference is explored in this special issue. Beginning with this editorial, we will examine the
“value-added” proposition in integrating urban informatics with urban planning processes
and more specifically with planning support technologies.

The use of information science in urban planning has a long and historic tradition. Since
the mid-20th century, scholars have consistently and routinely presented an (overly) opti-
mistic view of computer models and their potential for transforming the practice of urban
planning. In 1959, Alan Voorhees describes a fairly comprehensive (even by today’s stand-
ards), ambitious, and optimistic view of planning-oriented computer models in an introduc-
tion to a special issue on the subject (Voorhees, 1959). This was supported by Britton Harris
in 1965, “...the problems of metropolitan growth and development are ‘many body’ prob-
lems which are best handled through extensive computations on high-speed computers”
(Harris, 1965). Since then, many planning oriented computational tools have been devel-
oped and utilized in the field (see for example Lowry, 1964 and Wegener, 1982) including a
more recent classification of the tools using the term, Planning Support Systems (PSS).
Like previous planning tools, PSSs were purported to be able to help planners and stake-
holders make wise decisions by articulating complicated information on the potential con-
sequences of various development decisions.

Recent discussions place more emphasis on PSS applicability (Geertman and Stillwell,
2020a), usability (Pan and Deal, 2020), and usefulness (Pelzer et al., 2014; Punt et al., 2020).
Throughout its evolution, it is the confluence of science (theories of urban ontology), meth-
ods of spatial analytics, and theories of planning practices that have driven PSS develop-
ment and the corresponding literature. Notable steps include the science of approximating
urban land-use patterns using Cellular Automata (CA) in the 1990s (White and Engelen,
1993), along with communicative planning theory advances (Klosterman, 1997), and the
rapid growth of Geographic Information System (GIS) technology (Hopkins, 1999) later in
the decade. In the 2000s, land-use and transportation models are re-integrated (LUTI)
(Waddell, 2002), helping to bring attention to issues such as urban sprawl and carbon
emissions, and helping to promote the use of planning technology in sustainability
theory-guided planning practices (Deal and Schunk, 2004; Lautso, 2003). At this point,
GIS-based planning support technologies also began to evolve into collaborative and
web-based systems that were found useful in planning processes (Pettit, 2005).

These advances, however significant, had not yet satisfied the overly optimistic perspec-
tive laid out earlier in the previous century. For example, Geertman (2006) and Vonk et al.
(2005) each found a notable failure in PSS technology adoption and use among planners
(and non-expert stakeholders in planning processes). They attributed the failure to a lack of
“fit” between the technological “supply” (what the models could deliver) and the field’s
“demand” (what questions planners required the answers to). They also found that the
technologies were excessively complex and not understandably communicated. The noted
“implementation gap” is only aggravated by the highly theoretical nature of some of the
models (CA and LUTI). A bright spot in that period is the emergence of web-based
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technologies, such as web-based GIS that begin to be used to facilitate planning practice
(Kingston et al., 2000).

More recent PSS research is situated at the intersection of complex urban system science
(Batty, 2013; Deal et al., 2017a; Meerow et al., 2016), spatial data science (Lim et al., 2018),
and the science of smart cities (Pettit et al., 2018). This triangular intersection represents a
unity of ideas. Each is strong where the others are weak, and each has the potential to
address critical knowledge gaps in PSS development. Urban informatics is the peculiar term
that merges these sciences. It incorporates the data manipulation focus of spatial data sci-
ence, the theoretical focus of urban system science, and the smart city emphasis on infor-
mation and communications technologies (ICT). Urban informatics does not just present a
siloed ontological, technical, or practical orientation; it represents an unprecedented
opportunity. In conjunction with PSSs, urban informatics represents “a whole system
design” that links complicated data and models to the end-use (information dissemination,
policy deliberations, planning processes) and the end-users (citizens, planners and other
stakeholders of planning).

This special issue aims to set the research agenda for the application of urban informatics
in support of urban planning with an emphasis on PSS and PSS technologies. We do this
with a diverse collection of papers. Topics range from computationally large-scale urban
models, to combinations of traditional and new sources of data, to a more pragmatic user-
interface, whole system developments, and applications of PSS in urban planning processes.
It is our intention to advance the literature on computer model-based PSSs to a new state-
of-the-art that includes demonstrations of planning support technologies that might be
applied everywhere and anywhere, i.e. in cities and in the living trajectories of its citizens.
This special issue represents a considerable effort in this direction. It represents years of
work from a host of highly regarded colleagues. We appreciate their efforts and their will-
ingness to participate in this notable endeavor. In the following, we showcase selected
papers from a substantial amount of short and full paper submissions to this special issue.

From PSS to PSScience

In the first paper of this special issue, Geertman and Stillwell (2020b: 1326) provide an
update of recent developments and potential challenges for the field of PSS. This follows
their similar reviews from 2003 and 2009 (Geertman and Stillwell, 2003, 2009). In this paper,
they note the rapid development of information and communication technologies and their
impact on PSSs and PSS applications. Synthesizing the experiences and views of a global
sample of 88 PSS experts, the authors argue that a fundamental transformation is taking
place — a paradigm shift — wherein the field of PSS is maturing into a field of ‘Planning
Support Science’ (PSScience). From their perspective, PSSs will become indispensable
instruments in the planning process in the not too distant future. They describe the visible
signs of this maturation in the current literature, research, education and practice.

Large scale urban models

Progress in large-scale models that serve as the core of many PSSs also serve as a core to this
collection. Four different papers demonstrate the range and variability in current planning
support model approaches. They include models of urban landscape patterns (Xu et al.,
2020: 1361), a land use change scenario modeling approach (Cai et al., 2020: 1380), a new
land use and transport interaction model (Basu and Ferreira, 2020: 1397) focusing on res-
idential location and vehicle ownership choices, and a new approach to urban cellular
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automata (CA) modeling that takes into account future points-of-interest (POI) density
distributions on urban streets (Jia et al., 2020: 1418).

Translating various sources of data into useful and relevant information is the essence of
the “informatics” part of the urban informatics/planning support integration. PSS models
have traditionally been constructed to provide information on land use forecasting or
impact assessment — two of the most challenging tasks facing urban planners. In this
issue, Xu et al. (2020: 1361) assess urban landscape pattern shifts under multiple scenarios
of housing demand, spatial structure, and growth with combined CA and optimization
models. Cai et al. (2020: 1380) integrate a spatially dynamic CA land use model with
preset policy scenarios (different roads, no-growth planning, and population/employment
projections) that are derived from real-world planning documents to provide local policy-
makers with the capability to test and evaluate “what-if” consequences. Basu and Ferreira
(2020: 1397) propose an agent-based simulation framework that uses “econometrically
robust behavioral models” to model “the potential impacts of accessibility changes in
‘car-lite’ communities on the choice of housing-mobility bundles”. They find that LUTI
models can be useful for helping to align current transportation policies (autonomous
vehicles) with current market conditions (car lite communities). Jia et al. (2020: 1418)
adopt the street scale as the unit of analysis (also utilizing CA), but in this case to simulate
POI density. The conceptual framework and analysis “lay a foundation for potential inves-
tigations into the relation(ship) between the micro-scale built environment (and) macro-
scale socioeconomic attributes in urban public space(s)”. These papers represent a continued
trend in agent-based or CA model for planning analysis and support. Although somewhat
familiar in approach, the methods and objects of the investigations are novel and present
important emerging urban phenomena (such as autonomous vehicles and POI).

Big data analytics and decision support

The current revolution in (big) data and data availability is also driving the current PSS
evolution. In this case, urban informatics represent the deductive methods used for under-
standing the dynamic laws that drive urban change and inform plan-making. Voluminous
data — on its own — can help uncover complex urban patterns. Two papers in this issue
feature the use of big data in support of planning decisions. Yang (2020: 1440) integrates
mobile phone data and conventional statistics into a computable general equilibrium frame-
work, “for incorporating shared mobility big data into transportation planning and
decision-making processes”. They suggest that “complementing big data with survey data
create(s) considerable added analytical capacity for planning support”. Pan et al. (2020:
1456) use a multi-dimensional spatial scan technique to discover household movement
patterns in Chicago from millions of household address records. They demonstrate
“urban informatics techniques to the problem of urban mobility in underserved areas”.
They use “voluminous and diverse data sources (“big data”) to understand the science of
(the city)” and construct “visualized and interactive interfaces to communicate the infor-
mation in understandable and useful” ways. These big analytic studies use experimental,
counterfactual analytical techniques to examine the potential successes or failures of specific
planning policies.

The PSS user interface

The focus on users and user experiences is one key characteristic that distinguishes PSS from
urban informatics. Unlike typical urban informatic approaches, PSS interfaces are typically
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constructed to both visualize the data and make it useful in a planning process. This requires
that visual information should be accessible to a range of users, interactive, and easy to use
in a group deliberation setting, with the potential for feeding information back into the PSS
model. Pan et al. (2020: 1456) have developed a visualized planning support interface and
feedback portal with user survey functionality. The interface aims to improve both the
understandability of the analytical results and their use in public planning and policy for-
mation. Yang et al. (2020: 1474) developed a web-based visualization platform for urban
design— Plugs-web—which can replicate their modeling process and also facilitates visual
communication and collaboration between PSS developers, stakeholders and users. The
RAISE tool developed by Pettit et al. (2020: 1490) provide users with a deliberate access
to complex models and the ability to create and explore a range of ‘what-if” scenarios.

From the papers in this issue, the role of PSS interfaces in revealing the “value added” by
urban informatics is to: (a) communicate complex models and data to users (Pan et al., 2020:
1456; Pettit et al., 2020: 1490; Yang et al., 2020: 1474); (b) prototype models to generic
processes that can be run by any user (Pettit et al., 2020: 1490; Yang et al., 2020: 1474); and
(c) solicit contextual feedback or inputs from users to improve the analysis (Pan et al., 2020:
1456; Yang et al., 2020: 1474). We expect further use-based tests on the design features of
these interfaces to examine whether they have adequate user-friendliness to realize these
claimed benefits.

Process and applications

A string of literature from the mid-late 2000s argued (in various ways) that the main bot-
tleneck to PSS advancement was an inordinate focus on tool and technical development at
the expense of more practical research and application to planning practice (Geertman,
2006; Pan and Deal, 2020; Pelzer et al., 2014, 2016; Vonk et al., 2005). There are three
papers in this special issue with empirical or bibliographic evidence for how the information
generated from a PSS can be usefully applied to practical planning processes or smart city
applications. Page et al. (2020: 1508) employed a collaborative approach that integrates
scientific knowledge, policy and engagement by planners in Stockholm, Sweden. The aim
of their work is to make an open source PSS, “more easily useable for local planners, and
thereby facilitate its adoption by planning authorities” making it “possible to integrate
scientific knowledge, policy and stakeholder engagement in the complex process of planning
for sustainable urban development”. Pettit et al. (2020: 1490) investigated a use case in
Western Sydney, Australia to determine, “whether a rapid analytic scenario planning
approach can be encapsulated in a tool that supports data-driven planning and decision-
making”. The main purpose of the work is to “support government land valuers in under-
standing changes in land and property dynamics” and to “support urban planners and
policy-makers in exploring the potential value uplift from new public transport infra-
structure”. Jiang et al. (2020: 1343) explore whether “the rich debates” that surround the
PSS implementation gap, “can provide insights that can enrich smart governance”. They
interview experts from both the PSS and smart governance fields to show that PSS can
provide a useful analytical perspective for smart governance developments by helping to,
“envision technology as the means and urban practice as the goal in which to attain
improvement”. These studies help support the notion that a well-designed and implemented
PSS can enhance the information quality and usefulness for both PSS modeler and PSS user.
The concept of urban informatics, in this case, is extended to the whole process of creating
and utilizing information — from creation to use in a planning context. This is the literal
definition of a ‘whole system of information capture and dissemination”.
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Conclusions

This special issue presents a collection of studies that connects planning scholars to the new
horizons of planning support in the era of urban informatics and smart cities. It supplements
decades of PSS literature presenting novel approaches to core model development (Basu and
Ferreira, 2020: 1397; Jia et al., 2020: 1418) with an increasing focus on the integration of the
planning process and the applications of PSS technologies (Jiang et al., 2020: 1343; Page
et al., 2020: 1508). User interface developments are also presented (Pettit et al., 2020: 1490;
Yang et al., 2020: 1474) as are urban analytics that utilize recently available big data sets
(Pan et al., 2020: 1456; Yang, 2020: 1440). These additions help demonstrate new oppor-
tunities for the integration of planning support research, urban informatics, and smart cities.
For example, Yang (2020: 1440) combines a theoretical economic model with mobile phone
data, while Pettit et al. (2020: 1490) integrate a use-case evaluation with land value models
and a user-interface application.

The most often mentioned term in the “value-added” discussion (from urban informatics
to planning support technology) is “participation”—participation of both planners in the
modeling processes (Page et al., 2020: 1508) or modelers in the planning processes (Jiang
et al., 2020: 1343; Pettit et al., 2020: 1490; Yang et al., 2020: 1474). Urban informatics and
smart city technologies can contribute to improved participatory planning infrastructure
with better communication technologies and faster prototyping of PSS models that allow
the automation of model updates (in real time) during participatory deliberation (Cai et al.,
2020: 1380).

Participatory processes can provide both instrumental and normative value in PSS devel-
opment. Instrumental value is produced by enabling feedback solicited from planners and
local stakeholders directly implicate PSS model outcomes and improvements (Cai et al.,
2020: 1380; Pettit, 2020: 1490; Page et al., 2020: 1508). Planner and stakeholder inputs help
to create multiple scenarios that can inform planning consequences and policy decisions
(Yang, 2020: 1440; Yang et al., 2020: 1474; Xu et al., 2020: 1361). The normative value of
participation is realized in the smart city ideal of transparent, participatory, and
collaborative open government and data (Deal et al., 2017b; Pereira et al., 2017). Pan
et al. (2020: 1456) and Jiang et al. (2020: 1343) propose equitable and collaborative gover-
nance through ICT technology and web-interfaces created for stakeholders from all social
spectrums.

The urban informatics value-added proposition is also realized in an enhanced under-
standing of the science, complexity and dynamics of cities. Pan et al. (2020: 1456) and Jia
et al. (2020: 1418) use large, voluminous, and diverse data sources (address change data
from postal records and POI data from navigation systems) to better understand the science
of cities and advance the theories of complex urban systems. Xu et al. (2020: 1361) and Yang
(2020: 1440) contribute to the understanding of urban dynamics, urban mobility and their
resulting impacts. Though these theoretical findings do not immediately, nor intuitively
support practical planning, understanding complex urban phenomena is the first step
toward future iterations that will ultimately become useful for planning practice.

In general, we find a limited set of literature on the integration of urban informatics,
smart cities, and planning support. Most previous contributions come from the information
sciences, engineering or land management domains (Arroub et al., 2016; van den Buuse and
Kolk, 2019; Yeh, 2017). One difficulty for urban planning scholars may be the technical
barriers in conducting complex communication or network studies. Another might be the
difficulty that the “hard sciences” have in engaging social science related questions.
We propose cross-domain studies on urban informatics and planning support.



Pan et al. 1323

These types of studies should not be limited to planners, geographers, or computer scientists
but also include information engineers and a range of other hard and soft scientists to help
engage the human, “user” dimension. We argue that these types of collaboration will
enhance and speed progress for the future of urban informatics and planning support
technology research.
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