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Abstract

Green spaces are urban spaces that bring man and nature closer together, positively
influencing the quality of life of the population. The planning of green spaces is essential in
urban areas and Geographic Information Systems (GIS’s) are tools capable of assisting in the
identification, management and monitoring of these spaces. The objective of the work was to
map the urban vegetation and carry out a survey of potential areas for parks and green areas
in the commercial center from the municipality of Capit&® Po@ - PA. The study was carried
out in the commercial center from Capité Po@, PA - Brazil by obtaining images from the
Google Earth software and photointerpreted with the aid of the QGIS software. Finally, the
current and potential tree green areas were identified in the georeferenced images. The survey
of green areas in the commercial center identified that only 4.74% of the total area contains
tree vegetation, in addition to 53% of this vegetation being found around the mother church
and the municipal square of Alvorada. For potential green areas, it was found that the
commercial center has 5,873.5% more potential areas in relation to current tree vegetation. In
this sense, it is observed that the commercial center from the municipality of Capit&® Po@
contains a low proportion of areas with arboreal vegetation and a high potential for the
implantation of parks, forests and other types of green areas.

Keywords: urban environment, geographic information systems, urban afforestation, urban
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1. Introduction

The growing demand for occupation of spaces in the urban environment due to the high
population increase, has led cities to increasingly seek to optimize spaces, changing the
natural and anthropic environment. Changing this urban environment is directly linked to
climate change, causing damage to the well-being of the local population (Labaki et al., 2011).
The losses faced with the drastic transformation of the natural environment are linked to air
and water pollution, floods, excessive noise, increased temperatures and other problems that
cause serious damage to the physical and psychological health of the population (M’Ikiugu et
al., 2012).

The population increase and expansion of the built-up areas of the cities and added to the lack
of effective public policies in environmental management generate the misuse and pollution
of natural resources, causing the reduction of vegetation, to the detriment of the expansion of
the built-up areas and the market action. causing a disorderly growth of cities. For Bargos
(2010), it is common for environmental problems to be associated with the ways in which
man produces this place in order to guarantee his conditions of survival.

Among the benefits promoted by urban afforestation, many are linked to trees, since
improvements to the environment and environmental balance directly contribute to social
development and guaranteeing a better quality of life for the population (Barbosa et al., 2015).
Vegetation plays an essential role in urban centers, improving the environment through the
ability to produce shade, filter out noise, mitigating noise pollution; improve air quality, and
perform the absorption of carbon dioxide; softens the temperature, among other functions
(Vieira et al., 2018). And yet, it contributes to leisure and well-being for the population, in
addition to the aesthetics of the place and the economic valuation of urban areas and, finally,
living conditions in the urban environment (Graziano, 1994).

Green parks develop an important role for social comfort, providing the development of
sports, recreational and leisure activities. In this sense, green parks encourage the population
to perform physical activities and contribute to a higher quality of life of the population. On
the other hand, poor environmental quality and user dissatisfaction are the negative
environmental determinants for the use of the park, in order to disfigure these functions
associated with quality of life and public health. (Szeremeta and Zannin, 2009).

There is a need for public policies that encourage the construction and revitalization of green
spaces in the urban environment, since these spaces are equally important in relation to other
public spaces. However, it is necessary to actively perceive potential areas so that people feel
attracted and motivated to participate in these environments and to enjoy their benefits in a
satisfactory way (Reis, 2001).

Geographic Information Systems (GIS's) are important tools for obtaining information and
detailing the results, such as essential data for better planning of urban planning and for
defining intervention priorities, in addition to minimizing data collection costs
(Shahtahmassebi et al., 2021). And yet, it makes it possible to plan, monitor and manage or
even create a database specific to urban vegetation and its specialization through thematic
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maps and associated cadastral plants (Souza et al., 2012).

The objective of the work was to map the urban vegetation and carry out a survey of potential
areas for parks and green areas in the commercial center from the municipality of Capit&
Po - PA.

2. Method
2.1 Location and Characterization of the Study Area

The study area consisted from the municipality of Capit& Pog - PA, comprised between the
geographical coordinates 1° 44 °45” S and 47° 03 ’34” W (Figure 1). Currently, the
municipality has an estimated population of 52,831 inhabitants in an area of approximately
2,899,532 km2, according to census data from IBGE (2010).
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Figure 1. Location of the study area in the municipality of Capit& Po@ — PA

According to Pacheco and Bastos (2002), the municipality of Capit&® Poq is classified as
tropical, falling under the climatic type Am, of the Koppen classification, characterized as
rainy or without seasonal winter, presenting a small dry season. The average temperature
from the municipality is 26.1 <C and the annual rainfall is 2,256 mm (Pacheco and Bastos,
2002).
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2.2 Image Processing and Photointerpretation

The images from the municipality of Capit& Po@ were obtained in JPEG format, using the
Google Earth software, for the visual analysis of the conditions of areas with potential for
possible green parks and vegetation in the perimeter of the commercial center. The images
made available by Google Earth for the Capité® Po region date from June 13, 2018 and
come from the CNES / Airbus satellite, whose spatial resolution reaches 50 centimeters in
panchromatic images and 2 meters from blue to near infrared (Embrapa, 2013). In the images,
four points were marked, so that the coordinates were known. Thus, the images in the 4800 x
2843 raster format were saved for photointerpretation in the QGIS software.

In the QGIS software, the image was georeferenced, using the coordinates known and
selected in Google Earth. Subsequently, a shapefile layer was defined, delimiting the central
area of the urban area from Capit& Poq - PA, since the commercial center is located. Within
the study area, a new layer of polygon shapefile was created, demarcating all the tree
vegetation. Finally, we sought to delimit areas that have the potential to become possible
parks or green areas. Potential areas for parks or local green areas not built with dimensions
greater than 5,000 m3vere considered. After identifying the potential areas, they were plotted
and their dimensions were measured in the image.

3. Results and Discussion

3.1 Mapping and Quantification of Vegetation in the Central Area From Capit& Po@ - PA,
Brazil

134 polygons identified as an area of tree vegetation distributed in the area delimited for the
survey (Figure 2). This number corresponds to a total area of 22,958 m=of tree vegetation,
representing approximately 0.8% of the total area from Capit& Po@ and 4.7% commercial
center area in 2018 (Table 1). According to Bobrowsk (2015), afforestation encompasses
multiple benefits, which are environmental, aesthetic, economic and psychosocial. In 2010,
the municipality from Capit& Po had a rate of afforestation of public roads of 32.5% (lbge,
2010). However, it appears that the municipality has reduced the rate of afforestation in
recent years, indicating the need for public policies that can stimulate and increase this index.

Among the ecological benefits provided by vegetation, one of the most important, involves
improving the urban microclimate, where vegetation causes changes in the temperature of the
place, in addition to increasing the relative humidity and decreasing direct solar radiation,
providing shaded places (Rossetti et al., 2010). In terms of economic and political value,
urban forests increase real estate speculation and play an important role in promoting urban
development (Biondi and Althaus, 2005).

The place that presented the most arboreal prominence was around the Mother Church of the
municipality with 8,586.93 m= representing 0.3% of the total area and 1.77% of the
commercial center. Such fact may be related to the afforestation in the main church square, in
addition to the central flowerbeds of the street surrounding it. According to Souza et al.
(2010), the quality of life in the city is related to the planned afforestation, among other
factors that aim to promote the interrelationship between social, artificial (anthropized) and
green space. In this sense, urban afforestation is able to add liveliness and enhance public
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roads (Maria and Cavalcante, 2021).

The municipal square, named Alvorada, shows that a significant part comprises around it,
with 3,685.95 m=representing 0.13% of the total area and 0.76% of the study area. From this
perspective, it appears that the municipal square is a place with a large number of visitors,
noting that there is a need for more adequate planning for the better use of space, giving
preference to the natural component instead of built environments, such as the concrete.
According to Lustosa Filho et al. (2016), urban planning must have a comprehensive plan of
afforestation, mainly including species native to the region, as these species can preserve the
biological characteristics of the area, in addition to their preservation and conservation.

For the areas around the banks of the river that runs through the municipality's commercial
center, they do not have adequate preservation, as it is at odds with the provisions of Article 4
of the Brazilian Forest Code - Law 12.727 / 2012 (Brasil, 2012). Since it determines that the
size of the permanent preservation area (PPA) must occupy 30, 50, 100, 200 and 500 m for
water courses smaller than 10, 20, 200, 600 and greater than 600 m. width, respectively. The
tree vegetation on the banks of the river occupies only 0.67%, which is about 3,242.48 m=
much less than what the PPA should cover.

According to Cecchetto et al. (2014), trees were more present in urban centers and in the
composition of the city itself, however with the unrestrained population growth and without
planning these trees ended up being subtracted. Result of an uncontrolled urban growth, the
same situation is found in Capit& Po@, where most of the city grew up around the natural
water courses, deforesting its area of permanent preservation.
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Figure 2. Mapping of tree vegetation in the central area from Capita Po@ - PA
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Table 1. Quantification and percentages of the vegetation class in relation to the total area and
the commercial center of the municipality of Capit& Po@, PA

\ MacrOthi“k Journal of Agricultural Studies

Percentual (%)"

Class Area (MF  Total areaofthe ~ Commercial

municipality center area
Tree vegetation 22,958 0.79 4.74
Surrounding the Mother Church 8,586.93 0.30 1.77
Surrounding the Praca da Alvorada  3,685.95 0.13 0.76
River banks 3,242.48 0.11 0.67

Note. The percentages were obtained from the quotient of the area of tree vegetation and total
area and the quotient of the area of tree vegetation and commercial area of the municipality.

3.2 Mapping of Potential Areas for Possible Parks and Green Areas

The areas surrounding the streams (Al, A2, A3 and A4) that run through the commercial
center stand out positively to become parks or green areas, as they currently have a low tree
presence (Figure 3). When comparing the potential areas for parks and green areas, it appears
that they are 5,873.5% higher than the current tree vegetation of the commercial center. This
fact indicates the potential for green areas and parks that the municipality has, but it needs
public policies to increase these areas.

Aiming its vast territory, strategic location in the urban area of the city and in order to recover
the riparian forests, the creation of a project to install the green park may prevent the progress
of the silting up of rivers and the growth of urban centers around the banks of water courses.
The A5 area is a place with a large amount of vegetation, however it is a private property,
which prevents free access for the population.

According to Silva (2003), the urban green park emerged with the objective of providing
enough space for the city to meet new social needs: like leisure, in sharp contrast to the busy
urban environment. With green spaces specially to improve people's living standards in an
urban environment.

Urban afforestation is important for the performance of ecological, historical, cultural, social,
aesthetic and landscape activities. However, for there to be green spaces, it is necessary to
establish policies and an excellent planning for the implantation and preservation of these
environments (Cecchetto et al., 2014). Thus, there is a lack of a public policy program in the
municipality that promotes the valorization of nature, given that there is idle space in the
urban center to develop works related to the creation of green spaces, as it is possible to
identify in the present work (Figure 3). Such demands are justified by Melo and Romanni
(2007), stating that the growth of green spaces must be directly proportional to the growth of
the city so that they can offer ideal conditions for residents and provide leisure and
well-being for inhabitants.
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Figure 3. Areas with potential for parks and green areas
4. Conclusions
e The municipality of Capit&® Po has a low rate of tree vegetation in the commercial
center, indicating the lack of public policies aimed at urban afforestation;

e The tree vegetation in the municipality of Capit& Pog is concentrated and poorly
distributed, being around the mother church and in the municipal square of Alvorada;

e The municipality of Capit& Pog has high potential for green areas and the creation
of parks, presenting areas for green spaces above the current tree vegetation of the
commercial center.
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