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Discussion

Timeline

California State University Long Beach has multiple
sets of features and amenities, such as benches, light
fixtures, and trash cans. Campus administration may
not have the ability or foresight to track and keep
records of those features in a timely or accurate
manner. Crucial information could be stored in old
plans, locked away in a file cabinet, or never collected
in the first place. The lack of up to date and accurate
information would make any kind of decision making
process difficult. If no geographic data exists for
features located on campus, then it must be collected in
the field. With the advent of enterprise GIS systems,
organizations can better compile, track, and update
assets in a database that can be shared by users within
an organization, as well as clients.

One campus map was provided by CSU Long Beach
that contained buildings, streets, parking areas, natural,
and artificial features. The other data for this project was
obtained in the field using a mobile application to collect
point features. Data was stored in a PostGIS database,
located on an Amazon Web Service (AWS) Relational
Database Service (RDS).

Figure 1. Enterprise GIS flowchart 

The methods of displaying and obtaining data for this
project began with creating an AWS relational database,
with a PostgreSQL architecture to store data in a virtual
server. Using QGIS and pgAdmin software, a PostGIS
database is enabled in the Amazon database and data is
added. A trash can point feature is created within the
PostGIS database and is packaged with the campus
map to the QField mobile application. Trash can data is
collected around campus using QField, and uploaded
directly to the PostGIS database through QGIS. The
data is symbolized and hosted using AWS in an
interactive webmap. 

Table 2. Methods flowchart

Table 1. Data Table

Process Expected Time Actual Time
Create AWS account 
and connect with 
PostgreSQL & QGIS

April 24th May 29th

S upper campus June 4th

N upper campus June 5th

SE lower campus June 7th

SW lower campus June 9th

NW lower campus June 12th

NE lower campus June 14th

Survey campus and 
collect data

May 30th June 14th

Create and publish 
webmap

June 4th June 30th

Table 3. Project Timeline

The results can be broken down into three main
categories including database connection, field data
collection, and an interactive web map. A successful
database connection between pgAdmin and the
Amazon RDS allowed for the implementation of
PostGIS extensions to manage spatial data. Connecting
with QGIS allowed for the manipulation, symbolization,
and creation of data for the web map and trash can
collection. Field data collection was performed using the
QField mobile application and resulted in over 600 data
points throughout campus. The data contained different
fields that described the type, material, and condition of
the cans, as well as documenting when it was
collected. Finally, an interactive web map was hosted,
and allows users to select data and receive information
about each trash can point. The web displays trash
points, campus, and a streets basemap for geographic
reference.

Figure 2. QField mobile application digitizing screen

Figure 3. Hosted webmap displaying trash cans, campus, and streets

Focusing on using free and open source solutions
(FOSS) for this research project proved to be successful
and replicated similar Enterprise GIS results without
using or paying for proprietary software. Using the 
QField mobile application for data collection was one of 
the greatest results of the research. The application 
worked very well in the data creation process, and data 
was uploaded directly to the PostGIS database through 
a QGIS plugin. These results are significant to highlight, 
because the QGIS and QField software are available to 
everyone at no cost. Some of the ethical issues that
arise with this project involve the quality of data that
could potentially be given to CSULB campus facilities
management. The data would need to reviewed, which
would take more time and was not factored into the time
line in order to be presented to an organization for
immediate analysis. A positive ethical example of this
project comes from the use of open source software that
is universally available, and therefore allows others to
recreate and test this project methodology.     

In conclusion, The use of open source software and
Amazon services to collect, manage, and share data
successfully emulated Enterprise GIS results at a 
fraction of the cost. Expensive proprietary software has
prevented organizations from achieving effective levels 
of data management and sharing, but similar results can 
be attained by using open source options. If this project
were to be continued, the scope and area of the project
could be expanded, and more campus features could be
cataloged. It could also be beneficial to keep in contact
and plan for future collections with campus Facilities
Management to coordinate efforts and reduce work.
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Figure 4. QGIS & QField open source software
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