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Abstract
The study of cities and their relation to green open spaces is a topic that has received much

attention in research, and green open spaces have become an essential element in urban
models oriented toward sustainable cities. The development of green open spaces, both new
and existing ones, and then developed or revitalized, is seen by various parties as much
detrimental in terms of the ecological function of these green open spaces. Therefore this study
aims to analyze changes in the ecological potential of the Karebosi Field Complex Green Open
Space after revitalization, this study uses a survey method with descriptive analysis, the
measuring instrument used to calculate the ecological potential with a table that contains a
comparison of the ecological potential before and after revitalization, the value of water
absorption potential, production oxygen, and carbon dioxide reduction per unit area was
adopted from the results of previous studies. It was found that there was a decrease in water
absorption by 3,087 M3/year, an increase in oxygen production by 8,573.91 tons/year, and a
reduction in carbon dioxide of 11,745.69 tons/year after revitalization. Another beneficial result

Qﬂ‘er the revitalization is that there are no more stagnant water in the rainy season and the
existing green open space is much more representative than before the revitalization.

Keywords: Green Open Space, Ecological Potential, Revitalization.
1. Introduction

The reduction in the amount of vegetation per unit area on the GOS surface due
to urban development, housing, and agricultural land clearing, greatly reduces@me
amount of CO; absorbed by plants, this gives rise to a natural phenomenon called
global warming. Charles Keeling proved@ne ability of vegetation to absorb CO: in
the air at the Hawaii Research Institute. The study was conducted in an area with a

four-season climate and it was found that CO, concentrations reached a maximum
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point in late winter when the trees lost all their leaves and reached a minimum at
the end of summer when trees have high leaf density (T. Karyono, 2010);(Bratasida
L, 2011); (Samidjo & Suharso, 2017);(Setyono et al., 2018);(Fourier, n.d., 2019).

Ideally, a™City has green open space of at least 30% of the total city area,
referring to the EaGOS Summit in Rio de Janeiro, Brazil (1992), and confirmed at the
Johannesburg Summit, South Africa (2002), (Samsudi, 2010), also regulated in
article 29 Law Number 26 of 2007 and Permendagrﬂumber 1 of 2007 and Minister
of Public Works Number 5 of 2008 (Sahalessy et al., 2019). For areas with strong
urban characteristics, they will always be faced with the condition of decreasing%e
quality and quantity of green open space that can be allocated, due to the pressure
for the growth of urban facilities and infrastructure, as a consequence of the
dynamics of the increasing need for urban residents for activities.

The increasing number, needs, and activities of the community lead to
competition for land use for various activities, especially economic activities. The
competition for land use that occurs causes space that should be used as a Green
Open Space (GOS) to be built% meet the development needs of other activities,
because Green Open Space (GOS) is seen as economically unprofitable, for example,
the Green Line is eliminated to create an area in-out route hotels (Mastuti, 2017).

Public Green Open Space (GOS) can be a comprehensive tool for long-term
environmental protection through improving the quality of life and air quality,
reducing urban heat, and increasing property values in terms of aesthetics and

comfort as recreational facilities and relaxation facilities are easily accessible, can
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accommodate community activities and are adequate both in quality and quantity,
as stated by Atiqul Hag. (2011) in (Mastuti, 2017).

Urban social life will be better and healthier if it is sufficient, planned, and
organized green open space. This condition will provide healthy and positive mental
growth for all age levels. Children can play in green open spaces safely, not on a
dangerous street. Teenagers can exercise and will grow up with a healthy mind and
body as well. City people can relax and restore freshness and fitness, and generate
the creativity so that%ey can work passionately for the welfare of their families.
Humans organize the environment with green open space, therﬁme environment will
provide support again for the benefit of a better human life (Dollah & Rasmawarni,
2018). GOS also provides aesthetic value, shaping the appearance of the city to be
more natural with a role as a balancer in the composition of buildings and between
elements of space in the city. Overall, green open space will improve the quality of

%e city area which in turn triggers an increase in the health quality of city residents,
affects lifestyle, values , and behavior, and will increase appreciation for the
environment and the establishment of the city (Sakkar & Rahim, 2015); (Malek et
al., 2015). ); (Ahmad et al., 2011).

TheQarebosi Field Green Open Space Complex is the largest green open space
in Makassar City with an area of 11.29 hectares (Mahsyar, 2015). Its location is at
kilometer zero@nd is one of the marking points for Makassar City which is easily

recognized as a city identity, or as a landmark that forms the city's image. (Lynch,
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2020); (Zahnd, 1999). The position of the Karebosi Field GOS Complex on the

Makassar City map is shown in Figure 1.
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Figure 1. The Position of the Karebosi Field Complex in Makassar City
Source: Processed and Modified from Google Maps

Along with the development of the city of Makassar, the green open space has
also developed through a revitalization program that began in 2007 (Mahsyar,
2015). Before the revitalization of this green open space, it was in a non-
representative condition as something that could be the pride of Makassar City. In
the rainy season, there will be puddles of water, on the outside of the field, there
are many street vendors' tents that look shabby, at night they become a place for
transvestites to peddle themselves, as well as several rickshaw vehicles milling about
taking people who are lazy to walk from east side to west side, especially school
children. This condition makes the City Government revitalize. Revitalization of

Karebosi Field is an effort to optimize public land in the city center with the main
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function as a Green Open Sports Park and with regional support functions as parking
spaces (cluster parking) and shopping spaces (commercial spaces) (Samsyuriani;
Gunung, 2012).

This revitalization has changed the surfacle the GOS Karebosi Field Complex,
before the revitalization, it consisted of six football fields, and there was a road
surrounding the inside of the field, there was a ceremonial stage as well as
basketball, tennis, and volleyball courts, then after the revitalization, the surface
turned into three football fields. , there is a courtyard for helicopter landings, which
can also be used for ceremonies made of concrete, there is a jogging track, there is
a tranbesi tree planting (samanea saman), there is a parking lot lined with papin
blocks, there are softball, basketball, tennis, volleyball courts and there is a
ceremonial stage.

There are two major components of changes that occur on the surface of the
GOS Karebosi Field Complex after the revitalization when viewed from an ecological
aspect, namely the change in the surface from which there were six soccer fields to
three soccer fields and a helicopter landing platform made of concrete. Under the
courtyard, there is a cavity in the form of space designated for parking and shopping
placesﬂlikantari, R., Latif, M.S & Moh. Mochsen. M.S, 2012). On the outside of the
three soccer fields, jogging paths are made and on the left and right sides of the
jogging paths are planted with trambesi trees (samanea saman).Qhe situation of
the Karebosi Field GOS Complex before and after the revitalization is shown in

Figure 2.
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Old Karebosi

5

Figure 2. Situation of GOS Karebosi Before and After Revitalization (Kompasiana.com, 2015;
Makassarmetro.com, 2020).

In Figure 2, above from the left, you can see six soccer fields that are bordered
by paths and there is a pavilion that is used as a place for officials when there are
ceremonial activities and the like. The bottom picture shows the situation of the
Karebosi Field Complex GOS after the revitalization, three football fields surrounded
by trees as well as a helicopter landing platform and a ceremony stage.

In various descriptions, it is said that changes or development of an open green
space, which is carried othy the government in collaboration with the private
sector, whether it is revitalization or other forms of development, will generally
reduce%e ecological function and social function of the green open space, for this
reason, this research will examine the ecological potential of the complex. GOS
Karebosi Field before and after revitalization. The ecological potential to be analyzed

includes the ecological potential of vegetation and the ecological potential of
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groundwater absorption. The findinngf this study will provide an overview of the
pluses and minuses of revitalization activities.

Research@elated to the ecological potential of green open space that has been
carried out, among others, was carried out by Andini, F.E et al, with the title
Qvaluation of the Ecological Function of Urban Green Open Space as Water
Catchment Areas in Pontianak City, Case Study of Taman Alun Kapuas", the focus of
the analysis is to determine the rate of infiltration during daytime conditions. not
raining and rainy conditions, as well as the influence of physical characteristics of
soil and vegetation on the infiltration rate and the amount of green open space
water infiltration potential (Andini, 2016); Nastiti, F.N, and Giyarsih, S.R. (2019) with
the title "Green Open Space in Urban Areas: A Case in The Government Office of
Boyolali Indonesia, focusing on the analysis of the suitability of building functions
and green open space and the suitability of green open space with oxygen demand
(Strategies, 2020). Febriani, A.F., et al (2018) with the title "Analysis of Urban

Qorest Needs as Anthropogenic (CO2) Gas Absorbent in Semarang City", the focus of
the analysis on CO, gas emissions in relation to oil and gas needs based on
population and CO; gas concentration in the air based on daily traffic activities
(Strategies, 2020). The research mentioned has not yet studied changes in the

ecological potential in relation to revitalization.

2. Metode Penelitian
qhis research is a survey research with descriptive analysis, carried out from

March to May ZOZthe research location is in Makassar City. Determination of the
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sample of green open space using purposive sampling technique, for that purpose
the Karebosi Field Complex GOS was chosen as the object of research, because this
green open space is the most extensive, has the most dynamic activity, has the
most facilities and has been revitalized.

Data on green open space after revitalization waSQOIIected using observation
techniques through direct observations of researchers in the field, then documented
by recording and shooting. Meanwhile, the data before the revitalization was done
by searching for documents via a google search and related agencies. GOS moreg
literature study was carried out as a normative reference and the basis for
theoretical analysis, especially those related to green open space and revitalization.
The collected data is then analyzed by calculating the ecological potential of
landscape elements that have ecological value based on theoretical studies before
and after revitalization. The results of these calculations are then juxtaposed to see
which ecological values are increasing and which are decreasing.

3. Theoretical Review

Revitalization is essentially a process, method, and or action to revive or
reactivate a program or activity or revive vitality. According to Rais (2007) in
(Hermawan & Rustiana, 2019)9evita|ization is an effort to revitalize an area or part
of a city that used to live but then suffered a setback. In the process of revitalizing
an area, the aspects covered include improvements in the physical, economic, and
social aspects. Danisworo & Martokusumo (2002), in (Wuisang et al., 2019), the

physical decline of an area%ccurs due to time/age factors, weather, earthquakes,
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tsunamis, motor vehicle smoke pollution, or due to poor maintenance mechanisms
then internal and external factors. external area. Internal factors are more due to
the building being unable to technically/functionally support existing needs, while
external factors in the area result in the need for modification or additional functions
related to building performance, another factor is public perception.

Green open space is a medium that can reduce CO. concentrations in the
atmosphere, if there is green open space, there will be carbon assimilation by plants
which will reduce carbon in the atmosphere (Jatnika et al., 2019), (Zong, 2017),
(Kusminingrum, 2008). The absorption of CO; in trees is influenced by leaf cover,
the wider the canopy, the greater the absorption rate (Zhong et al., 2017).
Increasing the amount of vegetation will function as a filter and neutralizer of air
pollutant materials so that it can be used as a bioindicator for monitoring air quality
and as a producer of oxygen which is needed by humans (Azzahro et al., 2019). The
ability of trees to produce oxygen was stated by Ahda Imran in (Kusminingrum,
2008), that one tree trunk can provide oxygen for the breathing needs of 2 people.
Green Open Space is an oxygen producer whose function has not been replaced, as
a benchmark, on anQrea of 1,600 M?, of which there are 16 trees with a canopy
diameter of 10 M capable of supplying Oxygen (O2) of 14,000 liters per day. Dahlan
E. N.'s research results published in (Dahlan, Endes N.; Kaleka, 2018) stated that
the trambesi tree produces 28.5 tons of oxygen/tree/year.

Every hour, oneQectare of green leaves can absorb 8 Kg of CO, which is

equivalent to CO; exhaled by about 200 people at the same time (Management &
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Tropika, 2011), saving 900 M3 of groundwater per year (Sri Wanita et al., 2017),
transferring 4,000 liters of water per day or equivalent to a temperature reduction of
four to eight degrees Celsius, equivalent to the ability of five units of air conditioners
with a capacity of 2,500 Kcal/20hours; reduce noise by 25-80 percent; reduce wind
strength by 75-80 percent. (Prihandono, 2009), in another study it was said that the
trambesi tree has a CO, absorption capacity of 23.33 kg CO>/hour (Jatnika et al.,
2019), various studies in the tropics show the average absorption of carbon dioxide
by plants (CAU = carbon dioxide). absorption unit) is generally 10 g CO,/m?/day.
(Mangkoedihardjo and Samudro, 2010) in (Fidayanti, 2016), also stated, that the
type of plant with fairly high absorption of carbon dioxide is broadleaf Acacia
(Accasia mangium) with an absorption capacity of 0.01519 tons/tree/year, Angsana
( Pitherocarphus indicus) has an absorption capacity of 0.01112 tons/tree/year and
Tanjung (Mimusops elengi) has an absorption capacity of 0.03429 tons/tree/year.
According to Prasetyo in Gratimah (2009), the ability to absorb carbon dioxide in
vegetation has different values according to the type of land cover, such as forests
capable of absorbing@8.2576 tons of CO/ha/year, plantations 52.3952 tons of
CO2/ha/year, shrubs 3,2976 tons CO,/ha/year and grass 3,2976 tons CO,/ha/year.
The ability of various trees to absorb CO; was stated by (Dahlan et al., 2007) in

their research as shown in Table 1.
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Table 1. The ability of Trees to Absorb Carbon Dioxide

Qo Local Name Scientific Name C(% /'?rtézo/;f;?;]
1 Trembesi Samanea saman 28.488,39
2 Beringin Ficus benyamina 535,90
3 Mahoni Swettiana mahagoni 295,76
4 ungur Langerstroemia speciosa 160,14
5 é@sia Acacia auriculiformis 48,68
6 Tanjung Mimusops elengi 34,29
7 Angsana Pterocarpus indicus 11,12
8 Palm Raja Roystonea regia 1,71
9 Kamboja Plumeria acuminata 16,43

Source: Dahlan, 2007.

Oxygen (02) production% estimated using the development formula of the CO;
absorption formula by multiplying the CO, absorption value by the conversion factor
of CO; to O; atoms. The conversion factor for CO, to Oz atoms is 0.73 (Purnawan,
2016), based on this conversion factor, the oxygen production by tree species is as
shown in Table 2.

Table 2. The ability of Oxygen Production Tree

No roal Name Scientific Name ((:ggz /?rzse%[::;?*)n @g%&iﬁggg

1  Trembesi Samanea saman 28.488,39 20.796,52
2  Beringin Ficus benyamina 535,90 391,21
3 Mahoni Swettiana mahagoni 295,76 215,90
4  Bungur Langerstroemia speciosa 160,14 116,90
5 Akasia Acacia auriculiformis 48,68 35,54
6 Tanjung Mimusops elengi 34,29 25,03
7  Angsana Pterocarpus indicus 11,12 8,12
8 Palm Raja Roystonea regia 1,71 1,25
9 Kamboja Plumeria acuminata 16,43 11,99

Source: Conversion Calculation Results.

IJSER © 2023
http://www.ijser.org



International Journal of Scientific & Engineering Research Volume 14, Issue 1, January-2023 704
ISSN 2229-5518

Iverson at, all. (1993) in (Ruslan & Rahmad, 2012) categorizes the value of carbon
dioxide absorption baseo%n the form of green open space, as shown in Table 3.

Table 3. Absorption of Green Open Space Against Carbon Dioxide

No GOS type C(ton/ha)AbsorptlogOz(ton/ha)
ﬂ Forest 15,9 58,353
2 Plantation 14,3 52,481
3 Bush 0,9 3,303
4 Grass 0,9 3,303

Sumber : Iverson et. al, 1993, dalam (Ruslan & Rahmad, 2012)

Urban green space also has the ability to conserve groundwater. The criteria for
open green space as an absorber of rainwater runoff include having a minimum area
of 0.5 ha, having a large tree canopy and leaves, high tree canopy density, and
pavement of less than 45 percent (Madjowa, 2017). the determinants of the
effectiveness of the ecological function of open green space as shown in Table 4.

Table 4. Determinants of the Effectiveness of the Ecological Function
of Green Open Space

No. Variable Criteria Value Category o
Citation
1 Tree Distribution Uneven 1 Low Amir (2002),
Equally 2 Tall Inmendagri No.14
Strata2 1 Low Amir (2002),
2 Structure Strata3 2 Currently gEEoGi)Ség Aedak
Many Strata 3 Tall (2064(\ ) Asda
Cone, dangle 1 Low Amir (2002),Park
3 Header Shape Column, Oval 2 Currently d;n CamMeroE
Circular 3 Tall ((jkOkOS()éme; ram
- 2
. Density 1-2 trees/100m 1 Low Amir (2002),
Tree 3-6 trees/100m? 2 Currently  Inmendagri No. 14
' 7-12 trees/100m?2 3 Tall 1988, Asdak (2004)
>50% 1 Low _
5 Pavement 30-50% 2 Currently  Amir (2002),
Khairunnisa (2013)
<30% 3 Tall

Majowa, NF. 2017.
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Urban green space is one solution that is considered able to accommodate and
withstand large enough rainwater runoff. The ability of green open space to store
groundwater is very helpful for city residents in providing raw water sources during
the dry season, besides helping to withstand seawater intrusion, the capacity of
green open space in storing groundwater reaches 900 M3/ha/year (Sakkar, A. &
Rahim, R. 2015).

4gesults and Discussion

Based on the results of the survey, the distribution of tree distribution in the
Karebosi Field GOS Complex is classified as uneven or in the low category, it can be
seen that the dominance of tree planting is around the soccer field, on the east-west
jogging path and the path between the north-south soccer fields when viewed
based on the structure, then included in strata 3 or moderate category, if viewed
based on the shape of the canopy included in the circular shape or high category,
the majority of the existing trees are the type of Trambesi (samanea saman) which
has a leaf crown forming a grove with an average span of 7-10 meters. Likewise,
tree density is included in the high category with the number of trees 7-12
trees/100m2, if viewed based on the pavement, it is in the medium category with a
cover of 30-50 percent. The largest paving cover was the helipad and its
surroundings, then the tennis courts, then the kiosk courts, and basketball courts.
The layer of hardening that is carried out, especially on the helicopter pad and its

surroundings is a fairly thick layer of concrete because underneath there is a cavity
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designated for parking and shopping areas so that the water infiltration function can

be said to be non-existent.

The water absorption capacity of the GOS Karebosi Field Complex is calculated

based on the total surface area minus the surface area that has been coated with

hardening, then multiplied by the water capacity of the green open space/ha/year,

as shown in table 5.

Table 5. Surface Area of Water Infiltration and Hardening

No Description Before After
Revitalization Revitalization

1  Total surface area 112.900 112.900
2  Pavement 2.850 -

3  Tennis court 5.543 5.543
4  Basketball court 1.964 1.964
5  Gazebo 350 -

6  Jogging track & 2.941
7  Ceremonial stage - 500

8 Heli landing/ceremonial grounds - 28.743
9  Kiosk yard - 5.340
10 '(Ij'ggus;irrf]achaar:je:n%fgwater absorption after 102.193 67.869
11 Total water absorption 9.198 M3 6.111 M3

Source: Analysis results

Based on the water absorption capacity of 900 M3/ha/year, before revitalization,

the water absorption capacity of the Karebosi Field Complex RTH is 9,198 M3, and

after the revitalization is 6,111 M3ﬂhere was a decrease in water absorption by as

much as 3,087 M3/year. Graphically, the production of water infiltration is shown in

Figure 3.
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Figure 3. Graph of Water Infiltration Before and After Revitalization
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Source: Analysis Results

The calculation of the ability to produce oxygen and absorb carbon dioxide is
based on the number of trees, because the Karebosi Field Green Open Space
Complex does not match the categories shown in table 1. so the space for sports
fields is not possible to plant trees. There are several types of trees in this green
open space, namely trambessi trees, mahogany trees, ansana trees and palm trees,
banyan trees, and frangipani trees. Mahogany trees and ansana trees and palm
trees are trees that existed before the revitalization. Mahogany and ansana trees are
trees planted on the side of Jalan Jenderal Sudirman, Jalan Kartini, and Jalan Kajao
Ladiddo, while palm trees are planted on the side of the road inside the Karebosi
Field complex. The trambesi, frangipani, and banyan trees are generally trees

planted after revitalization. Based on the oxygen production capacity and carbon
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dioxide absorption as shown in table 1, the calculation of oxygen production and

carbon dioxide absorption is shown in table 6.

Table 6. Oxygen Production and Carbon Dioxide Uptake

Number of Trees O production (Kg/tree/year) ((:% /?rt;:SeC;rF:et;;
No Description 9 ¥
Before After Before After Before After
Revitalization  Revitalization  Revitalization  Revitalization  Revitalization  Revitalization
1 Trambesi 2 414 41,60 8.609,76 56,98 11.794,860
2 Mahoni 60 53 12,95 11,44 17,75 15,680
3  Angsana 29 29 0,24 0,24 0,33 0,325
4 Palem 72 23 0,09 0,03 0,12 0.039
5 Beringin - 18 - 7,04 - 9,650
6 Kamboja - 19 - 0,28 - 0,312
Total 163 556 54,88 8.628,79 75,18 11.820,87

Source: Analysis results

As seen in Table 6, there was an increase in the number of trees after the
revitalization of 393 trees. The addition of the number of trees was dominated by
the trambesi tree (samanea saman), while the reduction in the number of trees was
quite large in the palm tree. This reduction in palm trees is due to the location of the
trees being displaced by heaps. The surface of the field at the time of revitalization
was raised in increments of about one meter, the embankment material was taken
from the excavation of underground cavities for parking and shopping areas under
the helicopter pad and its surroundings. Prior to the revitalization, most of the field
surface conditions were below the surface of the road surface, so that during the
rainy season there would be puddles of water as shown in Figure 1. Based on
oxygen production, it can be seen that there was an increase in oxygen production

of 8,573.91 tons/year. The tree's contribution to the addition of oxygen is mostly
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produced by the trambesi tree (samanea saman), this tree in various studies is
categorized as the largest oxygen producer and carbon dioxide absorber, while

based on CO2 absorption there is also an increase of 11,745.69 tons/year.

Table 6. Oxygen Production and Carbon Dioxide Uptake

Grafh of Oxygen Production and Carbon Diocside Reduction
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4000
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02 Production CO2 Absorption

M Before Revitalization M After Revitalization

Source: Analysis results

5. Conclusion and Suggestions
There has been a change% the potential ecological function of the RTH Karebosi
Field Complex after the revitalization. In the water absorption function, there is a
reduction in the capacity of 3,087 M3/year, while in the oxygen-producing function
there ign increase in production capacity of 8,573.91 tons/year, as well as for the
carbon dioxide absorption function and an increase in infiltration capacity of
11,745.69 tons/year. Based on these findings, the revitalization carried out on the
Karebosi Field Complex RTH from the aspect of ecological potential is beneficial.

Besides that, another advantage gained from%e revitalization is that there will be
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no more puddles during the rainy season. According to the findings of this study,
this is not the case with the revitalization of the RTH Complex in the Karebosi Field
Complex. This finding% in line with research conducted by Juwito and colleagues
(Juwito et al., 2019) with the finding that due to revitalization there has been an
anrovement in the quality and quantity of the environment in a sustainable
manner.
To increase the ecological potential, the addition of shrubs and the improvement of
the grass on the soccer field and its surroundings, which look inadequate, should be
maximized, because shrubs and grasses have the potential to produce oxygen and
reduce carbon dioxide, as shown in table 3.
Further research is needed to determine changes in social function in the Karebosi
Field Complex RTH after the revitalization.
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