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Abstract

The street trees play an important role in the daily life of the urban resident and it is difficult
to imagine life without trees. Lifestyles of urban residents and their habitats have undergone
tremendous changes over the years and human population and pollution levels have increased
abnormally. There is a knowledge gap in our understanding of conservation in urban green
spaces since many metropolitan regions have a poor understanding of the importance of street
trees to sustainable development. Street trees are planted for a number of reasons, and they
provide a broad range of useful functions that benefit urban residents. In order to understand
various aspects relating to street trees and the aesthetic and sustainable benefits, this paper
compares residents' preferences for tree size, shape, and growth rate among six selected
Visakhapatnam neighborhood areas. It also examines residents' perceptions of the benefits
and annoyances that trees provide. Chi-square test is performed to see any significant
difference in the importance of each sustainable factor given by the local neighborhood
residents from different study areas in Visakhapatnam city. This gives us a better
understanding of the public's opinion broadly and enables us to provide recommendations for
decision-makers regarding potential new approaches for urban arboriculture and planning the

street vegetation based on the results of the analysis.
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Introduction

Street trees are defined as trees growing along public street right of-way and managed by the
Local Municipalities. For people of all ages to engage in activities like walking, sitting,
cycling, and doing business, streets are the most significant and widely dispersed urban public
spaces (Jin et al., 2019). Urban vegetation is gaining more importance due to rapid
urbanization in developing countries (United Nations Department for Economic and Social
Affairs., 2003). However, numerous research studies indicate that urban greenspace provides
a vast array of sustainable benefits to support, maintain, and enhance quality of life, and plays
an essential function in maintaining sustainable cities. (Seiferling et al., 2017). Street trees
influence the urban microclimate (Sanusi et al., 2017), mitigating the heat island effect (Lanza
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& Stone, 2016), reduce air pollution (Harris & Manning, 2010) and block wind, provide
cooling effect, shade and biological diversity (Li et al., 2018; Subburayalu & Sydnor, 2012),
as well as influencing property values (Pandit et al. 2013). Street trees are the strongest
determinants of the aesthetic quality of street scenes, according to research (Schroeder, 1989).
Street vendors benefit from street trees because they provide shelter and thus some protection
from the sun and rain (Nagendra & Gopal, 2010). To shape the visual and sustainable
characteristics of city streets may be partially a public responsibility, but this necessitates an
enhanced urban landscape. This type of planting is a significant element of the cityscape in
most developed cities (Arnold, 1993). Preservation of street trees and green spaces improves
the quality of life by providing residents with natural settings for recreation and leisure by
safeguarding the quality of basic resources such as air and water. Urban environments can be
significantly improved by the presence of trees. Urban planners can maintain the appropriate
quantity of greenery in cities for both sustainability and human well-being with the help of
assessments of green spaces in metropolitan arecas. Miller's 1997 study proposes a model that
includes parameters such as site factors, social factors, and economic factors to facilitate the
selecting of suitable species for urban street trees. It may be difficult for street trees to
survive and thrive in the city owing to the extreme conditions they face. Roadside tree species
selection is thus one of the most important variables in offering remarkable advantages and
tolerance of hard growth circumstances (Chen et al., 2017; Jim, 2003; Sjoman & Busse,
2010).

The study is based on a tree population count, in which all tree species are recorded, and
various parameters are analyzed. Additionally, we examine the residents' opinions of street
trees, perceptions of the benefits and annoyances trees provide, and preferences for tree size,
shape, and growth rate in six different neighbourhoods within the Greater Visakhapatnam
Muncipal Corporation (GVMC). The focus of this research is to explain the physical
properties of street trees along certain selected streets, as well as their appropriateness, issues,
and impacts on the surrounding area's physical, social, and economic environment, and to
provide viable solutions to solve the problems.

Review of literature

The term "perception" refers to the knowledge and comprehension of urban green areas and
trees that are acquired via the senses (Coder, 1985; Kirkpatrick et al., 2013; Orland et al.,
1992). A variety of different classifications have been devised for the opinions expressed by
the locals. For a long time, researchers in the disciplines of design and sustainability on all
fronts social, economic, and ecological have been curious about how people's tastes change
through time (Yoon et al., 2001; Lee & Chang, 2008). The presence or absence of green
spaces, the condition of these green spaces and trees, and the impacts they have either on the
environment or on residents all play a role in shaping citizens' perceptions and attitudes
towards urban trees and green spaces (Dilley & Wolf, 2013; Shackleton & Blair, 2013). The
management of diverse types of urban green spaces must consider designing tools that allow
for the analysis and designing of each one in a unique and specific manner, because the
number of structures and problems in places like streets can be greater. Then, it must be
accomplished to provide the environmental, social, economic, and aesthetic benefits
associated with the presence of trees in urban areas (Kenney et al., 2011; Mullaney et al.,
2015). Green areas with trees may influence people's tastes and social interactions (Coley et
al., 1997; Kuo et al., 1998). It is necessary to assess public opinion while considering the
likelihood of such a development. It's important to understand how people feel about street
trees in general, but it's also fascinating to understand how people feel about how a street
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looks as a complete, including seating areas and tree maintenance practices.

People's perception and attitudes on tree values have been studied, given few international
studies on street tree preferences; concerns concerning study generalizability are indicated.
Attitude and perception studies are most common in the US, UK, Australia, and China. These
studies have sought to understand inhabitants' preferences for urban green spaces, related
values, and species preferences. Residents' views towards tree planting and upkeep have also
been researched (Summit & Mcpherson, 1998). UK researchers are negative. Scottish citizens
of treeless streets opposed street tree planting (Hitchmough & Bonugli, 1997). They also
found that colder, less bright places like the northern UK value trees' shade more than sunnier
regions like the midwestern the United States. "The majority of trees are removed as a result
of complaints, or direct action, by the majority of those surveyed valued sunlight in their
rooms, patios, washing lines, and gardens more than the presence of a nearby tree," according
to Gilbert, 1996, but "A proportion of tree losses (3-35%) are a delayed result of damage
incurred during construction." In 2003, (Flannigan, 2005) conducted a study in North
Somerset and Torbay, southwest England, using a modified version of (Schroeder & Ruffolo,
1996)'s 1988—1990 Downers Grove survey. All three neighbourhoods were asked to rank their
overall happiness with a street tree in front of their house, the significance of its advantages
and annoyances, and the tree's size, shape, and growth rate. Fraser & Kenney (2000)
discovered a wide variety of attitudes towards urban trees among participants from four
distinct cultural backgrounds, which they linked to the historical landscapes of their cultural
origins. He also discovered that Canadians from different regions of the world had
significantly different preferences for the presence, size, and types of trees near their homes.
When he surveyed Melbourne residents, he found that Australians prefer spherical and
medium-sized trees over the larger street trees that are favored in the United States
(Schroeder, & Cannon., 1983). In eastern Australian cities, (Kirkpatrick et al., 2012) found
those residents' attitudes towards the planting and removal of various types of trees directly
affected their behavior. "Residents have a strong influence on the presence and species of
trees on public land between their property boundary lines in Australia, and it is discovered
that attitudes towards trees had a direct impact on planting and removal behavior for both
trees in general and specific types of trees" (Kirkpatrick et al., 2012). In a comparable
telephone survey, Zhang et al. (2007) found that 75% of respondents agreed that urban
greening is important in residential landscapes and that people prefer to live in homes with
more trees. They also found that 98% of respondents in Alabama, a US state, recognized that
trees provide people and their communities with positive values, including aesthetics, shade,
and improved air quality. As a result, studies involving residents have looked at a variety of
topics, such as residents' "attitudes to trees, negative experiences with trees, behavior in
relation to trees" (Kirkpatrick et al., 2012) and preferences for trees with different sizes,
origins, forms, foliage (size and texture), and canopy densities (Williams, 2002). Residents'
opinions have been proven to be influenced by their income, education, gender, and age. On
the other hand, inhabitants' opinions of trees are unaffected by the city in which they lived
(Kirkpatrick et al., 2012). However, as people’s support is crucial to the success of urban
greening projects (Gorman, 2004; Williams, 2002), the information is also relevant to
selecting and planting trees on public property, including street trees.

Thus, this study examines environmental, social, economic, visual, and related domains to
comprehend the taxonomy of tree meanings and resolve their complicated linkages, benefits,
and feelings. Trees are important because they preserve the environment and enhance urban
life. They also appear appealing in cities. By giving a comprehensive understanding of
residents' perceptions, attitudes, and preferences regarding street trees, the information
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generated may assist city planners and administrators. It also enables us to make
recommendations for a further choice of adaptable species and suitable tree and vegetation
management techniques to preserve the existing green spaces and contribute to sustainable
urban planning.

Study Area

Visakhapatnam city (GVMC) coordinates are 17°41'18" north latitude, 83°13'07" east
longitude, and 900 m altitude along the Bay of Bengal Sea coast (Fig. 1). This region is
covered by hills ranging from 30 to 594 meters above mean sea level. Administratively, the
city of Visakhapatnam is divided into six zones, with each zone containing 72 wards. There
are 6 wards in zone 1, 12 wards in zone 2, 12 wards in zone 3, 19 wards in zone 4, 15 wards
in zone 5, and 7 wards in zone 6. According to the 2011 census, the population of
Visakhapatnam City (GVMC) is approximately 17,281,128, with a population density of
3,191 people per square kilometer. The reconstituted Greater Visakhapatnam Municipal
Corporation has a total geographic area of 539.95 square kilometers. The study areas are
located in the Visakhapatnam district, which is a backward region in terms of both economic
growth and social development, and is a part of North Coastal Andhra Pradesh, which is a
developing region in terms of both economic growth and social development. Due to the port
and several large and medium-sized industries in and around the city of Visakhapatnam,
which is located in the study region, many people from Srikakulam, Vizianagaram, and East
Godavari, as well as Northern India, migrated there for a variety of reasons.

8310

Fig. 1: Location of Study Area within the GVMC Limits and Location of selected
Neighborhoods, Source: Author, 2023.
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Six sample neighborhood areas are selected from each representative zone as highlighted in
Figure 1. We obtained inventories of urban trees in the neighborhood sample units mostly
plotted developments executed by the urban development authority, Visakhapatnam -
Midhilapuri Colony, (zone 1); East Point Colony (zone 2); Official Colony (zone 3);
Madhavadhara (zone 4); Pedhagentyada (zone 5); Simhapuri Colony (zone 6) and The areas
of these colonies ranged from15- 20 Acres.

Materials and Methodology

The methodology for data collection for this study is focused on collecting both qualitative
and quantitative data from the site's physical environment, the local people, and governmental
authorities. The major data collection is through the primary survey and Visual survey. Six
sample neighborhood units were selected within six different administrative zones of Greater
Visakhapatnam Municipal Corporation (GVMC). The analysis for this study only considered
street trees. Data was gathered by self-administered questionnaire. The survey-type
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