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A IRPORT PLANN ING

Public Participatory GIS in Urban 
Planning Around Guarulhos Airport
In Brazil, there is a lack in urban planning in relation to aircraft noise impacted 

areas. People living around airports are often not aware of land use restrictions 

that are determined by dif ferent governmental levels. In this paper we show the 

development and first experiments with a Public Participatory GIS. This Geograp-

hical Information System aggregates in only one database, by superposition, the 

municipal land use and the aircraft noise contour laws. Additionally, this model 

enables people to enter information in this database by means of web 2.0, with 

user-generated content. The result is a more complete database, which includes 

the of ficial information as well as the people’s point of view about restrictions, 

based on their own perception. This can be used for decision-making processes. 

It will be applied in the vicinity of the São Paulo International Airport of Guarulhos. 

The preliminary results show that during the first six days online, the website 

received 25 people’s observations.

Introduction  
In the early 1960s, following the introduction of the jet en-
gine into commercial aviation, aircraft noise 
became an issue of substance (Smith, 1989). 
Aeronautical noise has been considered one 
of the most serious environmental problems 
of civil aviation (Eller et al., 2004). Noise 
generated by aircraft operations negatively af-
fects the quality of life of people living nearby 
airports. Because it is a large employer and an 
urban activities generator, without land-use 
control an airport will very rapidly discover 
that some activities in its immediate vicinity 
are incompatible with its own function (Ash-
ford, 1997).

Urban planners participated in the initial char-
acterizations of PPGIS. It provides an unique 
approach for engaging people in decision-
making by incorporating local knowledge, 
and integrating and contextualizing complex 
spatial information. It allows participants to 
dynamically interact with input, analyze al-
ternatives, and it empowers individuals and 
groups. The field continues to attract the at-

tention of varied academic disciplines and sectors and across 
the spectrum of non-profit organizations (Sieber, 2006).

This study aims to develop a Public Participatory GIS that aggre-
gates, by superposition, the municipal land use and occupancy 
laws of Guarulhos City which hosts the largest airport in Latin 
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Photo 1: Overview of Guarulhos Airport in it’s surrounding urban area. Photo provided 
by auhtors.



America. The aircraft noise contour sets out the restrictions im-
posed by the airport to land use and occupancy in its vicinity. 
The tool also enables users to insert, in any position on the map, 
a comment with regard to the management of the affected areas 
by using web 2.0.

Sao Paulo’s Guarulhos Airport
Guarulhos City is located in Sao Paulo, in Brazil´s southeast 
region. The most inhabited areas in the city are right below 

the most occupied runway flight tracks (Eller et al., 2004). To 
complicate this scenario, there is no compatibility between the 
occupation rules of the Brazilian civil aviation authorities, con-
sidering the noise contours (Noise Zoning Plan) and the ones 
made by the County’s urban specialists (Municipal Zoning Plan) 
(ibid.). Figure 1 shows the result of Guarulhos’ urban sprawl.
 
The Brazilian Aeronautical Code (Ministerio da Aeronautica, 
1987) imposes restrictions on the land use for all Brazilian air-
ports vicinities. Among the existing standards in the ordinance, 
the Noise Zoning Plan is one of the most important issues related 
to urban planning around airports and it aims to mitigate the im-
pacts caused by noise pollution from airports mostly related to 
landing, take-off,  frequency of operations and testing of engines 

(Ramires et al., 
2008). Based 
on these fea-
tures are de-
fined curves 
from noise 
nuisance called 
Noise Contours 
1 and 2 as pre-
scribed in fed-
eral legislation 
in force. The 
curve areas are 
shown in Fig-
ure 2, where:
a) AREA I: the 
interior curve 
of noise level 
1, where the 
noise nuisance 
is potentially 
harmful and 

may cause physiological problems for prolonged exposure.
b) AREA II:  between noise contours 1 and 2 that presents mod-
erate noise nuisance level.
c) AREA III: the outer noise contour 2, which usually has no 
significant noise nuisance level.
 
PPGIS: Origin and Past Experiences 
The term PPGIS originated at two meetings of the National Cen-
ter for Geographic Information and Analysis (NCGIA). It fo-

cused normatively and ontological-
ly on supply-driven and pragmatic 
approaches to engage public in ap-
plications of GIS with improving 
the transparency and influencing 
government policy (Sieber, 2006).

The original definition of PPGIS 
has attracted researchers on urban 
planning, community development, 
landscape ecology as well as natu-
ral resources ( Morain, 1999). These  
types of PPGIS projects support 
many stages of a more collaborative 
planning process, such as dissemi-
nating planning-related information 
online, expanding the number of 
stakeholders in planning, easing the 
understanding of analyses through 

visualization and weighting alternatives using graphical inter-
faces (Shiffer 1998; Talen 2000; Al-Kodmany 2001; Ball 2002; 
Drew, 2003).

In 2003, the Niagara Frontier Transportation Authority (NFTA) 
started to conduct the airport’s first Federal Aviation Regulation 
(FAR) Airport Noise Compatibility Planning Study in the United 
States of America. In that study, GIS generated maps depicting 
land use, zoning, historic sites, community facilities and resi-
dential parcels in the anticipated impact area were displayed at 
the citizen meetings and workshops.

According to Chiarmonte (2008), Federal Aviation Regulations 
require that people are allowed to review and comment on the 
development of the Noise Exposure Map (NEM). It is necessary 
for the airport operator to be sure that the public was afforded an 
adequate opportunity to submit their views, data and comments 
concerning corrections and the adequacy of the NEM Map.

The residents living in the proximity of an airport often present-
ed many concerns within a public workshop or public meeting. 
The acquisition of homes in high noise level areas was one of the 
people’s requirements. It was observed that residents who lived 
outside the designated study area were also present at workshops 
discussing noise remediation programs with designated airport 
management experts. PPGIS facilitates understanding the nature 
and extent of aircraft noise and played a major role in commu-
nicating complex and technical information effectively to the 
general public (ibid.).

The example of Niagara Airport shows that GIS technologies 
increase the quality of the whole process at engaging people in 
the decision making process.

The PPGIS Model
According to Knapp et al. (2007), one of the biggest advantages 

2

Figure 1: Guarulhos’ urban sprawl by chronological order. Image provided by authors.

Figure 2:  Schematic noise contours for a noise 
zoning plan. Figure provided by authors.



offered by electronic participation is the independence of space 
and time: the user is free to choose, when and where he will 
join the project to get himself informed and to participate in the 
process. This aspect could widen the range of people already 
participating in planning processes, because also those people 
who (until now) did not have the opportunity to participate due 
to handicaps, inconvenient working times, personal timidity, etc. 
can get involved now. The internet is available 24 hours a day, 
365 days a year. Therefore, information can be offered, discus-
sions can take place and participation is possible regardless of 
any office hours. It is also a chance to involve groups which may 
not be reached with traditional participation methods, but are on 
the other hand typical internet users, like young people.

The Brazilian Institute of Geography and Statistics (IBGE) 
shows that in Brazil´s Southeast (Sao Paulo region) there is the 
highest percentage of Brazilian web users (26.2% in 2005 and 
48.1% in 2009). Nowadays, it is expected that over half of the 
population has  access to the web.

For the development of a Web-based participatory GIS in this 
study, only free software licenses were used to minimize the cost 
for managing and maintaining the system and updates. The main 
software installed to build the web application will be described 
as follows.

The system structure can be described suggesting a connection 
with two computers. One, the user is just equipped with the web 

browser, and another, the server computer, is equipped with all 
the software that was mentioned before. This server provides 
the publication of data and creates the interface for the user 
to interact with observations. The web server Apache is used 
to accept HTTP requests from clients (usually browsers) and 
serve them HTTP responses to users, and thus gain access to 
data.  MapServer is the rendering of raw data that is contained 
on the server machine. Apache can provide this faster and has 
all of the data visualization tools such as zoom, navigation, etc. 
MapServer was used to turn this spatial data into smaller files 
(usually maps that are in big files can just be handled in profes-
sional software). PostgreSQL and PostGIS were used to stock all 
the huge spatial data, while MsCross allowed more interaction to 
the users on the internet.

Preliminary Results
Developing the PPGIS model resulted in the interface shown in 
Figure 3. This figure shows on the left a selection of layers that 
can be identified, and can be superposed in the viewer. The user 
can interact with tools (zoom out, zoom in, zoom pan) and can 
insert points anywhere on the map selecting the red icon in tolls 
field.

In order to calibrate the model PPGIS website, a prototype in 
São Jose dos Campos was implemented, a city which is 80 kilo-
meters from Guarulhos. This city has an airport with one runway 
that operates mostly large aircraft with no scheduled flights and 
military aircraft.
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Photo 2: Web-based public geographical information systems to help with research on aircraft noise “Pesquisa sobre o Ruido Aeronau-
tico”. Photo provided by authors.



The website that hosts the web-PPGIS system was put online in 
September 2011.  At the same time, leaflets were delivered to the 
snail mailboxes of about 700 residences in Sao Jose dos Campos 
city publishing the web site address and information about this 
research. The area to deliver the leaflets was selected according 
to the landing and take-off proximity from the airport. During 
the first six days online the site received 25 observations. Among 
these, 14 observations reported high annoyance, with among oth-
ers complaint reports of vibrations of the walls and telephone call 
interruptions. 

During the Eighth Public Meeting of the Master Plan for São José 
dos Campos in 2006, it was registered that only 24 people con-
tributed to the urban planning, evolving different themes in pub-
lic official meetings. Notice that in this PPGIS the collected 25 
observations focused solely on one point: aircraft noise. Besides, 
at this point the period of observation in this study was only six 
days versus one year of the Master Plan. Probably the use of the 
web resources made this participation easier, although one should 
consider there was no regular way to make this complaint before.

Finally, the experiment showed that even when applied to an air-
port with a few night operations and low frequency of movements, 
the PPGIS model was able to increase people´s participation. It is 
expected that more people will contribute during the two months 
experience. After this period the model should be calibrated and 
applied to Guarulhos Airport vicinity.

Conclusions and Outlook
The existence of restrictions on land use around airports generates 
several conflicts of interest. One of the most important difficulties 
is to engage people in the decision-making process. Usually they 
do not have the best information about urban planning issues and 
at the same time, do not have adequate conditions for free and 
easy access to this information with sense to participate in equal 
conditions.

This study shows a model that can contribute to the understand-
ing of the problem and lead to input for decision making. It also 
notes the opportunity to use geographic information to spread 
awareness of the problem. It can provide a database that considers 
official information and people’s point of view about restrictions 
based on your own perception. This model can aid both people 
and authorities to minimize conflicts between airport and popu-
lation by providing more complete and confident information in 
real time.

Currently, this dynamic model passed the system’s tests and simu-
lations and it is being released and promoted by interviews to a 
sample of people living around the airport in sense to encourage 
them to participate and express their opinion on the internet. Re-
sults for this ongoing step are promising and innovative for deci-
sion-making processes in Brazil.
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Photo 3: Guarulhos Airport Tower. Source WikiCommons.


