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Bbstract. One of the greenhouse gases which have a big contribution at global warming
issues is carbon dioxide gas (COz). Open green spaces in Bandung city are urban forest that
can sequester carbon dioxide gases and store it into biomass at stems, branches, or roots.
The research was conducted from June to July 2015 at green spaces that the carbon sinks
haven not been examined. The purpose of this research was to count the tree stands (DBH >5
cm) ability at Bandung green spaces in sequestrating carbon with quantitative approached.
The carbon sequestration was estimated by allometric equations at RaCSA (Rapid Carbon
Assessment) [1]. The research has been conducted in Kebun Binatang (KB), we found 35
families with 95 species. Taman Lalu Lintas (TLL) with 22 familiesand 47 species. Taman Balai
Kota (TBK) has 19 families and 35 species. From the examined green spaces, there was
structure differences which shown by the ISs of KB-TLL and TBK-TLL in the amount of 52.11%
and 51.22%. It’s different with KB-TBK’s ISs index is 43.08 %. Based on the stands structure
(amount of individual, DBH size, and height average), it shows the difference among KB (745
individual, DBH 60 cm, and 11.3 m height), TLL (321 individual, DBH 14.97 cm, and 6.76 m
height), while TBK (145 individual, DBH 25 cm, and 6.74 m height). Those stands structure also
made different biomass density at KB (85.63 ton/Ha), TBK (36.64 ton/Ha), and TLL (33.04
ton/Ha). From the biomass density, the green space’s carbon and CO; sequestration can be
estimated at KB (41.81 tonC/Ha and 309.42 tonCO:/Ha), TBK (18.32 tonC/Ha and 135.57
tonCOz/Ha), and TLL (16.52 tonC/Ha with 122.24 tonCO3z/Ha). The analysis shows that the
carbon sequestration difference caused by the variance of stands ages, size of tree (DBH),
and stands structure value (amount of species and individual).
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warming also rose. One of the greenhouse

gases that contribute significantly to the
global warming is CO; gas. COzemissions

Introduction

The pace of city development from small to

large sized have an impact on many sectors,
one of the sectorsare the environment
(especially green space). Disruption of
green spaces lead the changes of urban
environment and brings critical urban
physical environment. The critical condition
of the wurban physical environment is
characterized by two criteria: (a) green areas
recessive, and (b) increasing the
temperature of the urban microclimate
atpopulous area [2].

Environmental issues related to green area
services is raising of the world
temperatureorknown as global warming.
Currently, when the urban and
developments activity increases, the
greenhouse gas emissions that cause global

that result from activities in Bandung can be
absorbed by the urban forest vegetation then
stored into carbon in plant biomass.

Trees stand has the ability to store and
sequester carbon with greater amount than
the most categories of lower plants (ground
cover and shrubs), necromass, and soil. Soil
organic matter are capable of storing carbon
but can not absorb the CO:gas. The
existence of maintenance (cleaning and
pruning) necromass and the undergrowth in
a city park cause unstable carbon storage at
that category.

The study of public green space area has
been done, while the private green space
with a large area yet to be implemented. The
green space area include Taman Balai Kota,
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Kebun Binatang Bandung, and Taman Lalu
Lintas Ade Irma Suryani, each of them have
area over 10,000 m?2 in addition to the three
parks that have dense vegetation structure.
This research aims to estimated the biomass
and carbon stocks at trees stand in Bandung
private green space.

Research Methods

The method used in the study was
quantitative methods approach. Primary data
collected by the survey (total census), the
measurement technique was done directly in
the field (the diameter at breast height /DBH
of trees, tree species, number of individuals,
and trees height). In this study also needed
secondary data collection (the wood’s
densityaccording to Zanne et al. [3]. Trees
recorded were woody stem and plant
morphology with certain diameter.The
stands category was taken as a tree with DBH
(Diameter Breast Height)> Scm [4].

Floristic data analysis is required to
determine the structure of the vegetation in
the survey locations that affect the rate of
carbon fixation by vegetation tree on the
green spaces. Similarity index is the
magnitude of a similarity value types that
make up two different habitats. Similarity
index value is calculated by the following
formula:

ISs = 2< x 100 % . (1)
a+b

IDs = 100 - ISs. 2)

Explan.: ISS = similarity index; IDs =

Inequality Index Sorensen; a = number of
species at the first location; b = the number
of species at a second location; ¢ = number of
species that exist in both locations.

The carbon stocks is estimated using
RaCSA(Rapid Carbon Stock Assessment)
approach [1]. In addition to the calculation of
carbon stored, CO; sequestration on each
green space also have been estimated [5].
According Hairiah et al.[1], to estimate the
biomass of trees in the tropics, it is
recommended to wuse the equations
developed by Chave et al. [6]. Allometric
general formula to estimate the biomass of
trees in humid climate zones/humid [6]:

Biomass = 0,0509 x mD?H . ®)

Explan.: D = Trees diameter/DBH (cm); H =
Trees height (cm); m = Wood’s density
(g/cm?)

Analysis of the carbon stocks at green space
vegetation using the biomass approach [1].
General formulation used is as follows:

C =0,5 x Biomass . 4)

Explan.: C = Carbon stocks (tC); Biomass =
Biomass (kg); 0,85 = Coefficient of carbon
stocks in plants.

COgreserve density(CRD)counted by [5]:

tonCOg

CRD(*2%%

) =Cx3,7%. (6)
Explan.: C = Carbon stocks (tC); (*)the
conversion of carbon to carbon dioxide [7].

Descriptive analysis was used to analyze the
green space excisting both composition and
vegetationstructure. The information is
analyzed and harmonized or compared with
the value of the carbon stored in each of the
green spaces studied.

Results and Discussion

Based on observations in the field, it is known
that Kebun Binatang hastrees composition in
the number of 35 families and 95 species by
the number of individuals reached 745
individuals Table 1. While the Taman Balai
Kota and Taman Lalu Lintas have composition
and the vegetation type relatively equals.
Taman Balai Kota area of 1.5 hectares has 19
families and 35 species. Taman Lalu Lintas
with 22 families and 47 species has 321
number of individuals because it has a
garden area which is larger than the Taman
Balai Kota of 3,5 hectares.
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Table 1. The Composition of Tree Stands at
Each Green Space
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Kebun Binatang
(11 Ha) 35 95 | 745 | 60 | 11,3
Taman Balai Kota
(1,5 Ha) 19 | 35 | 145 | 25 |6,74
Taman Lalu Lintas
(3,5 Ha) 22 47 | 321 |14,97| 6,76

Source: Primary Data, 2015

Kebun Binatang-Taman Lalu Lintas with
Taman Balai Kota-Taman Lalu Lintas has a
fairly high similarity index indicated by the
value of Iss. Figure 1 amounted to 52.11%
and 51.22%. Unlike the Kebun Binatang-
Taman Balai Kota which has a similarity index
lower at 43.08% and has an index of
inequality (IDs) is relatively high at 56.93%.
It shows that the two communities have a
different composition from each other. This
difference can occur because of differences
in the function of both green space. Kebun
Binatang as green space is also used as a
collection area of plant species has more
diversity of species than Taman Balai Kota
which has a function as the lungs of the city
and the center of public activity.

Highest potential biomass Table 1 owned by
Kebun Binatang because of the green space
has a number of species and number of
individuals of the highest (95 species and 745
individuals). The biomass density is obtained
from the calculation of many species and
individuals, causing differences in DBH,
height, density thus affecting the amount of
biomass Table 1. From the ratio of the
individuals density per unit area, Kebun
Binatang has the fewest number of
individuals (68 ind/Ha) compared to other
green space (See Table 2).

and Its Application (5th ISNPINSA)

Similarity Index of Comunitee

Index Val
B ow oo
ceB83883

® Kebun Binatang-Taman Balai Kota 13.08 56.92

= Kcbun Binatang-Taman Lalu Lintas 5211 47.89

Taman Balai Kota-Taman Lalu
Lintas

Figure 1. Similarity Index of Comunitee for
Three Green Space. Explan.: ISs: Similarity

Index of Comunitee; IDs: Disimilarity Index
of Comunitee. Source: Primary Data, 2015

Table 2. Biomassa (ton/Ha) pada Tiga RTH
Kota Bandung

Green Space

(individual/Ha)
Biomass (ton/Ha)
CD* (ton C/Ha)
CRD* (ton CO2/Ha)

Individual Density Ratio

Kebun Binatang (11 Ha) 68
Taman Balai Kota (1,5 Ha) 97 |36,64(18,32|135,57
Taman Lalu Lintas (3,5 Ha)| 92 |33,04|16,52|122,24

*CD (Carbon Density); CRD (COzReserve
Density). Source: Primary Data, 2015

83,63 (41,81 309,42

However, individuals at Kebun Binatang has
DBH with a mode value of 60 cm, while others
only have a value mode by 25 cm and 14,97
cm. This means that tree stands at Kebun
Binatang relatively old with big DBH and has
alarge biomass density. The ages of the trees,
or the size of the trees (DBH) are affect C
storage and sequestration [8]. Generally,
large healthy trees store and sequester more
C than small health trees [8].

Referring to the potential of biomass, the
value of these calculations are used to
determine the carbon sinks in green space
expressed in CD (Carbon Density) with units
tonC/Ha. From the potential of biomass can
also examine the CO; that can be absorbed
seen from biomass store approach. Here are
the results of the analysis of carbon stored in
the open green space.

CD (Carbon Density) is the ability of a
vegetation community to store carbon in the
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form of biomass. Carbon sinks is influenced
by the amount of biomass potential in a green
space. The greater biomass, the carbon sinks
in the open green space is also growing. It is
seen from the Kebun Binatang’s CD greatest
in the amount of 41.81 tonC/Ha compared to
the two other parks. Kebun Binatang has the
greatest potential for biomass [Table 2].
While most small CD owned by the Taman
Lalu Lintas with 16.52 tonC/Ha. Taman Lalu
Lintas has an area larger than the Taman Balai
Kota. MeanwhileTaman Balai Kota has the
greatest biomass from DBH categories of 11-
30 cm and 31-50 cm so if the number of
biomass was accumulated, this park has the
higher biomass density.

Based on Afrian [9], from seven parks and
urban forests Bandung that studied, Maluku
Park and Cibeunying Park are city parkswith
good ability to sequestrate carbon, i.e. 84,13
tonC/Ha for Maluku Parks and 82.70 tonC/Ha
for Cibeunying Park. Carbon uptake value
on both park are still higher than the three
green space which just studied. The
difference is thought to occur because of
differences in the species and made the
variance in DBH trees. In the Maluku Park has
more number of individuals up to 971
people. Structural differences cause
differences in the value of the biomass is
supported by research Liu and Li [10] in
China, comparing biomass reserves in
Shenyang and Shenyang Beijing where more
composed of plants with fast-growth rate than
urban forest in Beijing. A similar study in the
urban forest of Jakarta conducted by Lubis
[6], it was estimated the largestcarbon stock
in Jakarta are trees at the Universitas
Indonesia urban forest with 178,82 tonC/Ha,
Srengseng urban forest amounted to 24,04
tonC/Ha and PT JIEP urban forest by 23,64
tonC/Ha.

From the biomass potential can be calculated
the Density of COz Reserves (CRD) with units
tonCOz/Ha. The most highest CRD owned by
the large Kebun Binatang with 309,42
tonCOz/Ha. According to Kow [3], factors
suspected to affect CRD is the density of tree
populations, dominant tree species and
diversity index. Kebun Binatang has the
greatest area, while the most dense tree
population density is also owned by Kebun
Binatang.

Instead the smallest CRD owned by the
Taman Lalu Lintas in the amount of 122.24
tonCO2/Ha. The area of the park is a factor
that affects CRD in Taman Lalu Lintas case.
But the most influential factors suspected is
the density of tree populations. This can be
represented by seeing the highest RD
(Relative Density) in the Taman Lalu Lintas is
pine (Pinus merkusii Jungh. & De Vriese)
while in Taman Balai Kota is Kisabun (Filicium
decipiens (Wight & Arn.) Thwaites).
According Zanne et al. [3], Kisabun has the
highest wood’s density (0,960) whereas
smaller Pinus (0.530) thus affecting the
biomass at each park. In addition, compared
with the research by Strohbach et al. [11] in
the city of Leipzig, Germany, green space
with park-like design and maintenance is
less effective than forest-like design and
maintenance. Leipzig has a green space with
park-like design that has CRD estimated at
137-162 tonCOz/Ha. This value is not much
different from the Taman Lalu Lintas which
has the same characteristics, namely design
such as parks and their treatment by humans.

Conclusion

Based on the results, it can be concluded that
the ability of trees in Bandungprivategreen
space at storing carbon stocks include the
Kebun Binatang is as much as 41.81 tonC/Ha,
Taman Balai Kota as much as 18.32 tonC/Ha,
and the Taman Lalu Lintas as many as 16,52
tonC/Ha. The analysis showed that the factors
that made the difference between carbon
storage and sequestration in locations
including stand age, tree size (DBH), and
stand structure (number of species and
number of individuals).
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