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Abstract

The extent and distribution of Green Space play a vital role in urban planning
since it contributes significantly towards enhancing the environment of the city by
improving air quality and urban health, reducing urban heat island effect, reducing
noise, conserving biodiversity and providing many other socio-economic benefits. The
proper distribution of green spaces in urban environments is therefore a necessity for
sustainable development and healthy living. Green space is becoming an important
measure to judge the ecological sustainability of urban areas. The World Health
Organization (WHO) has set a minimum standard for urban green space per capita
for healthy living as 9.5m? person. The United Nations (UN) has proposed that the
per capita green space should be more than 30m? person. Therefore, this study has
assessed the green space per capita in the Galle city with reference to these standards.
The available green spaces in the Galle city are extracted using GIS and the extent
of prevailing green space is calculated at the Grama Niladhari (GN) divisional level.
Then, the population data and the available green space are compared with global
standards to reach the final results. The analysis shows that 50% of the Galle city is
covered by urban vegetation. Certain areas such as the Kongaha GN division do not
meet the WHO standard as it falls short of 1343 sq.m of green space to reach the
standard. The Kongaha, Medawalamulla North and Thalapitiya GN divisions fall below
the UN standard and it would be necessary to establish green spaces with areas of
37956 sq.m, 64797 sq.m and 66018 sq.m respectively, for these divisions to meet the
UN standard. However, the green space per capita for the entire city amounts to 87m?
person and this indicates that Galle is a healthy city in terms of the availability of urban

green spaces.

Keywords — GIS, Green space per capita, Sustainability, Urban green
spaces, Urbanization
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Introduction

Urban green space should be treated as an important part of
urban planning (Wendela, Zargerb & Mihelcica, 2012) as it is a good
indicator of the quality of the city as well as the quality of life of the local
community. Green spaces are key elements of the urban landscape
and urban sustainability (Kabisch, N., Qureshi, S. & Haase, D., 2015).
Scholars have affirmed the value of urban green space in terms of its
health (Rojas et al., 2016), economic (Maas, J. et al., 2006), social
(Saz Salazar, 2007) and climatic (Smith, T., 1997; Lafortezza, 2009)
benefits. With the continued rapid pace of urbanization, it is projected
that 90% of the world’s population will be living in cities by the end of
the 21t century (UN, 2012). Therefore, the presence and extent of
green spaces in a city will have a direct bearing on the quality of life of
urban residents (Szulczewska et al., 2014).

As Tan (2012) observed in his study, “the high quality of a
built environment, made possible through the functional benefits of
urban greenery, has therefore emerged as an important goal of urban
development to create healthy and livable cities.” In 2003, the United
Nations Department for Economic and Social Affairs showed that
urban greening and urban forests are particularly critical to maintain
healthy cities in the developing countries, which contain some of the
largest and most overcrowded metropolitan areas.

There are several standards for assessing the sustainability
of cities, and they are defined by various organizations. One important
measure used in these standards is the per capita green space of
a city (Laghai & Bahmanpour, 2012). This measure represents the
extent of green areas in square meters (m?) available for a single
citizen. The UN has recommended that the per capita green space
should be more than 30m?, while the WHO declares it should not be
less than 9.5 m? per person. Therefore, this study assessed the green
space per capita in the Galle city based on these standards.
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Problem Identification

With the expansion of industrialization in cities and suburbs, the rate
of growth of the urban population has reached dizzying levels around
the world. This uncontrolled growth has had a strong negative impact
on urban green space (Kong & Nakagoshi, 2005), and obviously this
requires immediate attention. Green spaces and urban trees will
become increasingly important in developing countries, especially
in Asia, as the rate of urbanization is greatest in the smaller main
cities of Asia. As urban expansion and urban population growth are
continuous phenomena, creating green spaces in accordance with
the aforementioned international standards will be a challenging task.

The city of Galle, the capital of the Southern Province is a
famous and highly populated city that is developing rapidly; it is a
1st order town as per the urban hierarchy in the Southern Region.
According to the Planning Policy of the Department of National
Physical Planning, the Galle city is to be developed further as part of
the national development process. Therefore, proper distribution of
green spaces will play a vital role in future urban planning projects in
Gallle to ensure sustainable development. In this endeavor, it will be
an essential step to demarcate the urban green spaces according to
international standards. There has been no comprehensive study to
date to analyze green space per capita in the Galle city. Therefore, this
study will prove significant, since this is the first attempt to identify and
measure the green space quantitatively and calculate the per capita
green space of each Grama Niladhari Division of the Galle MC, and
this will be done using the Geographical Information System (GIS).
The areas that fall short of the standards set by the UN and the WHO
will be identified and marked for future decision making processes.
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Research objectives
a). To map the existing urban green spaces of the Galle MC region.

b). To calculate the urban green space per capita of each Grama
Niladhari Division in the Galle MC.

c). To identify the GN divisions that fall outside the international
standards for urban green space per capita.

d). To calculate the additional extent of green areas required in each
division to meet the international standards for urban green space
per capita.

Literature review
Urban green spaces

Though the definition of green space has long been argued
by scholars, a universally accepted definition is still in the making
(Byomkesh et al., 2012). The European Commission (2013) defined
green space as a strategically planned network of high quality natural
and semi-natural areas with other environmental features, designed
and managed to deliver a wide range of ecosystem services and
protect biodiversity in both rural and urban settings. In other words,
urban green space is land situated in urban areas with open soil
surface that may be partly or fully covered by vegetation (Swanwick
et al., 2003, p97).

Jim and Chen (2003) defined urban green space as vegetated
areas that can be found in urban environments and named as semi-
natural areas in a city; this may include parks, forest patches, open
spaces, residential gardens or rows of trees along one or both sides
of a street.

Green space typology as proposed by Swanwick et al. (2003)
is a useful tool to classify a wide range of green spaces across cities
on the basis of land use types (Table 1). In this interpretation system,
green spaces include four main types namely amenity green spaces,
functional green spaces, semi-natural habitats and linear green
spaces.
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Table 1: Typology of urban green spaces

Amenity
green spaces

Recreation
Green Spaces

Parks and gardens

Informal recreation areas

Outdoor sports areas

Play areas

Incidental Green
Spaces

Housing green spaces

Other incidental spaces

Private Green

Domestic gardens

Spaces
Remnant farmlands
Productive -
Green Spaces City farms
Allotments
Functional _ Cemeteries
Green Burial Grounds
Church yards
Spaces
School grounds (including
school farms and growing
Institutional areas)
Grounds
Other institutional grounds
Open/ running water
Wetlands
Marshes, Fens
Semi-natural Deciduous woodlands
Habitats Woodlands Coniferous woodlands
Mixed woodlands
Moor/ heath
_ Grasslands
Other Habitats

Disturbed ground
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River and canal banks

Transport corridors (roads,

rails, bicycle paths and walking
Linear Green Spaces routes)

Other linear features (e.g. cliffs)

Green space functions

Urban green spaces are viewed as the green lung of the city, and
typically perform important functions, including soaking up rainwater
and pollutants, and mitigating urban heat. They can also provide
considerable socio-economic benefits, such as space for socializing,
rest and recreation (Peschardt et al., 2012; Rahnama & Akbari,
2013), and substantially increase property values (Lin et al., 2013).

Green spaces by lending themselves to a wide range of functions
and purposes can play a significant role in benefiting the urban
environment and its populace. These benefits can be categorized
as applying to the social, environmental, and economic domains as
shown in Table 2 (Barber, 2005; Dunnett et al., 2002; Handley et al.,
2007; Swanwick et al., 2003).
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Table 2: Functions of urban green spaces

Green Space
Functions

Benefits of Urban Green Spaces

Social
Functions

— Provide a place for quiet contemplation and
reflection, relaxation, informal recreation,
peace, space and appreciation of nature.

- Provide opportunities to improve mental health
and physical fitness and take part in a wide
range of outdoor sports and activities.

- Provide safe areas to meet, talk, play and freely
associate with friends and strangers; provide
space for interaction between families and
between generations.

- Provide cultural links with an area’s past, and
offer a sense of place and identity.

- Provide opportunities for community events,
voluntary activities and charitable fund raising.

— Provide an educational resource- an outdoor
classroom for stimulating the exchange of
ideas on art, design, the environment and
natural science.

Environmental
Functions

- Provide habitats for wildlife, aiding biodiversity.

- Help to stabilize urban temperatures and humidity.

— Absorb pollutants in air and ground water.

- Provide opportunities for the recycling of
organic materials.

- Slow down storm water runoff and reduce the
need for big drains.

- Provide a sense of the seasons and the links
between the natural world and the urban
environment.
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— Produce agricultural and horticultural crops.

- Promote physical and mental health of people
and reduce the cost of social and medical care.

- Alleviate environmental problems and curtail
environmental spending.

- Create job opportunities for managing and
maintaining green space.

Economic

) - Add value to the surrounding properties, both
Functions

commercial and residential, consequently
increasing tax yields to maintain public
services.

- Contribute by attracting more tourists.
- Encourage employment and investment.

- Increase urban regeneration and neighborhood
revival.

- Contribute to the local economy by facilitating
special events.

Source: Adapted from Barber (2005)

Green space standards

When designing and maintaining sufficient extents of green
spaces in an urban area, parameters of the city such as population,
environmental conditions, climatic conditions and different cultural
behaviors of the permanent residents have to be considered (Arabi
et al., 2014; Latifi et al., 2016). The percentage of space that has been
allocated for green spaces from the total extent of the urban area can
be used to assess the environmental sustainability of a city (Chiesura,
2004). There are several standards in respect of this, which have
been drawn up by various organizations, with the aim of guiding town
planners to accurately assess the ecological sustainability of cities.
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One such standard used to determine the per capita green space
extent of a city was prepared by Laghai and Bahmanpour (2012).
The value obtained represents the extent of the green area in square
meters (m?) for a single citizen. To calculate the value of the indicator,
the total extent of the area covered by green spaces should be
divided by the population of that area (Laghai, H. & Bahmanpour, H,
2012). The UN has recommended that the per capita green space
should be more than 30m?, and cities that can meet this standard
are described as sustainable cities; the European Union (EU) has
a more relaxed standard with a minimum value of 26m? per person
(Khalil, 2014). However, the World Health Organization (WHO) has
specified that an area of 9.5m? of green space should be adequate
for each person in an urban area to provide a better quality of life
(Khalil, 2014). Developed countries often have their own per capita
green space values; for example, it is 50m? in the USA, 30 to 60m?
in Germany and 50 to 60m? in Switzerland (Hosseini et al., 2015).
Major cities too, in developed countries may have their own defined
values, such as for example, the 154m? per person prescribed by Los
Angeles and 47m? per person by New York (Hosseini et al., 2015).

Study area

The city of Galle, capital of the Southern Province, is a
famous and highly populated city that is developing rapidly. The Galle
town is a 1st order town as per the urban hierarchy in the Southern
Region. The Galle Municipal Council area covers an extent of 1742.4
hectares, and consists of 15 wards, which are subdivided into 43
Grama Niladhari Divisions. See Map 1.
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Map 1: Location map of the Galle MC

7
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Sri Lanka

Galle Municipal Council

Southern province

/ Galle District

The following types of urban green spaces can be found in

the Galle MC region.

Table 3: Types of urban green spaces in the Galle MC

Recreation Green Space

Parks and gardens, Outdoor sports
areas, Play areas

Private Green Space

Green spaces within housing plots

Productive Green Space

Paddy, coconut and tea cultivated land

Burial Grounds

Cemeteries and Church yards

Institutional Grounds

School playgrounds, other institutional
grounds

Semi-natural Habitats

Marshes, Grasslands, Wetlands

Linear Green Spaces

Canal and river banks
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Map 2: The types of urban green spaces in each GN division of
the Galle MC.

Legend
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Methodology
The steps of the methodology applied to the study can be seen in Fig. 1.
Figure 1. Methodology

Literature review
Study area selection

v
Spatial & demographic data collection
v
Mapping the urban green space in Galle MC
v

Calculating the total extent of urban green
spaces in each GN division

\

Calculating the green space per capita in each
GN division
v

Results and Conclusion

The population data of each GN division were collected from
the Department of Census & Statistics. Existing green spaces were
identified and extracted using GIS. The green space per capita in
each GN division was calculated (Equation 1).

GSPC _, =EGS _, /P

(GN) (GN) (GN)
Where,

GSPC(GN): green space per capita of GN Division
EGS(GN) : existing green spaces of the GN Division
P(GN) : population of the GN Division
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The area of green space required for healthy living in a
GN division was calculated according to the population of each GN
division (by assuming an equal distribution of population within a GN
division) as per the standard value recommended by WHO (Equation

2).
TGS g, =P gy X GSPCS . OF

Where,

TGS . Total green space area required for healthy living in

(GN)
the GN division according to the selected standards

P .. : population of the GN Division

(GN) *

G®RGSpace area per capita standard value recom
mended by WHO (9.5m2/person) or UN (30m2/person)

By subtracting the existing green space area from the ideal
green space area required for the population in each GN division (as
per the WHO or UN standards), the shortfall in the amount of green
space required can be calculated (Equation 3).

AGS  =EGS TGC

(GN) GN) ~ (GN)

Where,

RGS(GN): Additional green spaces needed to be established in the

GN division

EGS, ., : Existing green spaces in the GN Division

(GN)”

TGS(GN)TotaI green space area required for healthy living in

the GN division according to the selected standard.
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Results and analysis

According to the results of the analysis as given in Table 4 (annexure),
it is evident that 50% of the Galle city is covered with urban green
spaces. Housing green spaces represent the highest extent of urban
green spaces within the Galle MC (Map 3).

Map 3: Types of green spaces in each GN division of Galle MC
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Housing green spaces are important as they provide
residents with immediate access to urban green spaces. They also
play a significant role in contributing to the overall vegetation cover in
the Galle city. According to Map 3, householders in Ethiligoda South,
Welipatha and Dedugoda GN divisions are maintaining a significant
extent of residential gardens.

Map 4 shows the green space per capita by GN division in
the study area. Green space per capita in Gintota West, Bope West,
Medawalamulla South, Maitipe and Welipatha GN divisions exceed
the standards while Kongaha, Medawalamulla North and Thalapitiya
GN divisions fall below the level specified by the standard.
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Map 4: Green spaces per capita of Galle MC
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Data in Table 4 (annexure) revealed that the Kongaha
GN division would not meet the WHO standard since urban green
space per capita value is 8.7% and according to the calculation an
additional 1343 sq.m of green space would be required to reach the
WHO standard. The other GN divisions meet the WHO standards and
presently the highest green space availability in the Galle city is in the
Medawalamulla South GN division (220.5 m?/ person).

The Kongaha, Medawalamulla North and Thalapitiya GN
divisions fall below the UN standard. For these three divisions to meet
the UN standard it would be necessary to establish green spaces
with areas of 37956 sq.m, 64797 sq.m and 66018 sg.m respectively,
within those divisions. Presently, green spaces per capita of the GN
divisions are 8.7%, 15.1% and 21%.

The average green space per capita in the whole city is
approximately 87.5m?, which is well above the WHO & the UN
recommended values. Compared with other South Asian cities such
as Mumbai and Chennai where the green space per capita is less than
1m?/ person, and the Colombo city where the green space availability
is 9.53m? person (Kuchelmeister, 1998), the Galle city is far ahead.
Therefore, the total area presently covered by green spaces in the
Galle city is large enough to accommodate the needs of the city’s
population.
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Conclusion

This study was carried out to assess the existing green
spaces in the Galle city of Sri Lanka quantitatively and to identify the
GN divisions that were below the recommended standard values of
the WHO and the UN for green spaces.

The green space per capita figure for the entire city is 87m?%
person and that shows that Galle is an environmentally sustainable
city. The present extent of housing green spaces within the MC area
makes a significant contribution to this. Therefore, it can be seen that
private land accounts for a large proportion of urban green spaces in
the city of Galle.

The important point is that there is a surplus of green spaces
in most of the GN divisions and the amounts of green space in 40
GN divisions are well above international standards. According to the
findings of the study, it can be concluded that Galle is a sustainable
city at present with a very good value for the per capita green space.
Green spaces are uniformly distributed throughout the city area, and
the total area occupied by green spaces in the city is large enough to
accommodate the needs of the population.

The methodology adopted in this study can be utilized
effectively in other urban centres as well to calculate the green space
per capita as that would be helpful to enhance the environmental
quality of the location in accordance with the WHO and the UN
standards.
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