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ABSTRACT

Determining the location of a new public facility is one of the most
critical and challenging tasks for local governments. To analyze the
area of influence of a potential facility with respect to the distribu-
tion of existing facilities, the capacity of those existing facilities,
and the demographic characteristics of the area of influence is of
central significance in this planning process. We present an interac-
tive radial visualization that allows planners to analyze the area of
influence of the potential facility. The proposed visualization pro-
vides an intuitive way to identify the presence or absence of public
facilities of different categories as well as it complements the tradi-
tional geographic view used by urban planners.

Index Terms: H.m [Informations Interfaces and Presenta-
tion]: Miscellaneous—; J.5 [Computer Applications]: Arts and
Humanities—Architecture

1 INTRODUCTION AND RELATED WORK

Facilities planning aims at establishing the conditions that guide the
development of an urban area in terms of the services that should
be provided to inhabitants to guarantee their quality of life. For this
reason, identifying possible imbalances in the provision of services
to the community is advantageous to plan the location of new fa-
cilities. One of the approaches used by urban planners to identify
such imbalances is the circular service area [3]. This approach con-
siders a circular region (which represents the area of influence of
the potential facility) with the potential facility located at the center
and the radius defined by a specific criterion (e.g. travel distance
or time). Commonly, urban planners use GIS tools to facilitate the
analysis of this area. However, they still have to analyze all the
existing facilities, the type of service they provide, and their dis-
tance to the potential facility one by one. This prolongs the time of
assessing a potential location considerably and hinders the task of
finding imbalances in the provision of specific services.

An alternative to overcome the current issues when analyzing fa-
cilities using geographical visualizations is to provide users with in-
teractive visualization tools that apply coordinated views to see the
data from a different perspective [1]. In this project, we consider
particularly radial visualizations as complement to the traditional
geographical view since they are a natural mapping from the circu-
lar service area in the geographic space to the abstract visualization
space.

The survey of radial methods for information visualization pre-
sented by Draper et al. [5] describes the star plot pattern as a suit-
able way to depict multivariate systems in a compact form. A par-
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ticular sort of star plot is known as radar plot [10]. In this plot,
each variable is mapped to an axis and afterwards the plotted points
are connected with a line forming a polygon. Even if this plot al-
lows for the comparison of different polygon areas generated by
different data values, it does not consider the plot of multiple points
over a single axis. Hence, this approach is not applicable for the
data. Moreover, examples of radial visualizations applicable to geo-
spatial analysis are mainly related to the visualization of time series
as can be seen in the visualizations presented in [8] [7] [2] [6].

With the purpose to ease the identification of imbalances and
the comparison of the conditions of different potential facility lo-
cations, we propose a radial visualization that resembles the cir-
cular service area on the geographical view. We explain how the
relevant attributes of existing facilities can be represented in our
radial visualization by using different visual attributes, and finally
we present our conclusions and possible approaches to improve the
understanding of facilities distribution.

2 SOLUTION OVERVIEW

Taking into account the task we want to support, the main draw-
backs of the visualizations presented in the previous section are the
following:

• Most of the techniques use the space filling approach which
hinders the meaning of the distance dimension needed;

• the application of radial visualizations in the geo-spatial anal-
ysis field is focused on the visualization of time series;

• there is not a natural mapping from the specific domain view
to the abstract view.

The proposed visualization displays the 6 most critical categories
of facilities (education, social welfare, culture, sports and recre-
ation, health, and food supply facilities) along radial axes. The cen-
ter of the circle represents the location of the potential facility. Each
of the surrounding facilities is represented with a rectangular glyph
which is positioned over its corresponding category axis, and the
distance to the center represents the relative distance between the
potential location and the existing facility. The width of the rectan-
gular glyph represents the capacity of the facility. The criteria used
to represent facilities in the proposed visualization is as follows:

Facility categories: We use color coding to differentiate among
different types of facility. Color coding is an appropriate technique
to depict categorical data. According to Ware [9], nominal infor-
mation coding can be achieved by using distinctive colors among
the objects to code.

Facilities representation: We use rectangular glyphs [4] to rep-
resent the capacity of the facilities. This particular attribute of the
facilities is not directly related to the size of the parcel where they
are located and it is not represented in the geographical view since
it is focused on the coarse geometry of the facilities.

3 CASE STUDY: LABORATORIO BOGOTÁ

A study to assess the current situation of public facilities in the
city of Bogotá (Colombia) was realized by a group of experts at
the Universidad de los Andes under the agreement 300-2009 be-
tween Universidad de los Andes and SDP − Secretarı́a Distrital



Figure 1: Analysis of a potential facility location with a circle service area of radius 500 mts.

de Planeación (District Department of Planning). In this project a
set of empty parcels was selected and the circular service area was
evaluated for each of these parcels.

A tool integrating the geographical and abstract views was devel-
oped to test the use of the proposed technique. The tool also allows
users to interactively configure the size of the circular service area.
For the test case we applied a 500 meters radius which means that
all facilities located within the circular service area reachable at
walking distance (10 minutes-walk). Figure 1 shows the geograph-
ical and radial view obtained for the analysis of one parcel. While
the geographical view shows the exact position of the surrounding
facilities in the circular service area, the radial visualization evi-
dences the absence of cultural, sports and food supply facilities in
the area. This is a direct hint for the urban planners focus on the
development effort in these three categories of facilities.

4 CONCLUSIONS AND FUTURE WORK

This poster presents a radial visualization technique in addition to a
geographical view to support the assessment of potential locations
for new facilities. Despite radial visualizations such as the star plot
is not novel, the use of this technique helps experts to rapidly get in-
formation about the distribution of public facilities. The experts that
participated in the Laboratorio Bogotá project reported a consider-
able reduction in the amount of time they spent to assess a potential
location for a new facility by using this visualization. They have
also reported that the radial technique implemented to support this
task is suitable for communication purposes.

Future work includes the application of different distance func-
tions to determine the position of the facilities in the radial visu-
alization. These functions can provide valuable information with
respect to different accessibility metrics that consider the demo-
graphic characteristics in the analysis area, the elevation of the ter-
rain, and access to transport facilities among others. The explo-
ration of radial-based methods to compare multiple potential loca-
tions for new facilities as well as the exploration of visualization
alternatives that help to reduce the occlusion generated when two
or more facilities from the same category are too close, is also part
of the future work.
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