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ABSTRACT ARTICLE INFO 
 

Climate change and global warming are partly caused by increasing air 
pollution. This air pollution results in incomplete carbon combustion, 
producing toxic gases. Carbon is a key component used by plants in the 
photosynthesis process. Therefore, trees play an important role in reducing 
pollution and lowering environmental temperatures that trigger climate 
change and global warming. The purpose of research on carbon reserves is 
to provide data for the future management of urban parks, utilizing them for 
climate change mitigation. The method used in this research is descriptive 
quantitative. Sampling in this study used the census method with purposive 
sampling, where all trees with a diameter of ≥ 20 cm were taken as samples. 
The highest biomass and carbon reserve values stored in trees in Panatayuda 
Park were found in Ficus elastica, with a biomass value of 51,752.77 kg and a 
carbon reserve value of 25,876.39 kg. Meanwhile, the lowest values were 
found in Pterocarpus indicus, with a biomass value of 807.39 kg and a carbon 
reserve value of 403.69 kg. The total carbon reserve in trees in Panatayuda 
Park is 79,122.21 kg, with a total biomass of 140,244.41 kg. 
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INTRODUCTION 

Climate change and global warming are environmental issues that receive great attention both 

in the academic world and in everyday life. This problem is exacerbated by population growth due to 

urbanization and the industrialization process which causes increased air pollution and decreased 

environmental carrying capacity. This air pollution causes a minimum of available oxygen, as a result 

the combustion of carbon becomes incomplete and produces a toxic gas, namely carbon monoxide. 

On the other hand, if the oxygen supply is maximal, carbon compounds will react with oxygen, which 

with the help of sunlight energy will form carbon dioxide gas (Sari, 2014). 

Carbon is the main component used by plants in the photosynthesis process. Photosynthesis 

is a chemical reaction that involves capturing solar energy to convert carbon dioxide (CO2) and water 

into glucose and oxygen. Thus, trees have an important role in reducing pollution and reducing 

environmental temperatures, including reducing Green House Gas (GHG) emissions which trigger 

climate change and global warming. The reason is, trees naturally absorb CO2 gas which is stored in 

the form of carbon compounds and released in the form of oxygen, while also absorbing heat. This 

process contributes to nature's carbon cycle, where carbon dioxide taken in by plants during 
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photosynthesis is then released back into the atmosphere when other organisms exhale the carbon 

dioxide through respiration. Therefore, trees play an important role in maintaining the carbon 

balance in the atmosphere and helping reduce CO2 concentrations, which can help reduce the impact 

of climate change, one of which is caused by the effects of Green House Gases (GHG). 

Conservation and development of Green Open Space (RTH) is one of the strategic efforts to 

reduce atmospheric pollution in urban areas. UU No 26 of 2007 concerning spatial planning states 

the need to provide green open space in the city area of at least 30% of the city area consisting of 20% 

public green open space (such as city forests and city parks) and 10% private green open space (such 

as gardens in yards and gardens). According to DPKP3 of Bandung City, for the city of Bandung itself 

currently only has around 1700 hectares of RTH from the area of Bandung city which is 16,729.65 

hectares. That is still around 12.15% of the area of RTH to the area of Bandung city. 

Research conducted by Ina Darliana (2023) regarding the estimation of carbon reserves and 

carbon uptake in one of the city parks in the city of Bandung, specifically Maluku Park, said that 

Maluku Park, Bandung City with an area of 23,633 has carbon reserves of around 179,941 tonnes 

from trees. The importance of research results regarding carbon reserves can provide data for future 

management of city parks in the use of city parks to mitigate climate change, one of which is caused 

by the effects of Green House Gases (GHG). 

However, not all parks in the city of Bandung have been researched on carbon stock estimates. 

One example is the green open space in Panatayuda Park, Bandung City. Located near a school and 

housing complex that is often passed by vehicles and other living creature activities that produce a 

lot of CO2 for the surrounding environment, the green open space of the park is the main foundation 

for storing carbon reserves. Until now, there have been no sufficient research results to provide 

information about the Panatayuda Park green open space landscape. So that data on carbon reserves 

stored in the place is still limited. This affects the management and development of the park green 

open space in the future. Management of green open spaces in the form of public parks and green 

lanes requires data on the species of trees planted to be used as an inventory of the types of plant 

vegetation composition in it and to analyze the ability of vegetation that has the potential to be 

effective as a reserve of stored carbon. 

Therefore, a study was conducted with the title "Analysis of Carbon Reserves Stored in Trees 

in the Green Open Space of Panatayuda Park, Bandung City and its Surroundings", where the results 

of this study are expected to be a data inventory regarding carbon reserves stored in the Panatayuda 

Park RTH for further research materials or recommendations for the local government, especially 

the Bandung City Parks Service in utilizing city parks as climate change mitigation, one of which is 

caused by the effects of Greenhouse Gases (GHG). 

 

METHOD 

The method used in this research is quantitative descriptive. Sugiyono (2017) said that the 

quantitative descriptive method is a research approach used to describe the characteristics of a 

population or sample using statistical analysis techniques. This method requires researchers to 

conduct studies in the field to find existing data directly to collect and identify. The data sought using 

this method is the carbon reserves stored in trees in the Taman Panatayuda Green Open Space, 
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Bandung City and its surroundings. Sampling in this study used the census method with a purposive 

sampling model where all trees with a diameter of ≥ 20 cm were taken as samples. Sample data was 

then collected and analyzed using biomass measurements method from Chave (2005), and carbon 

storage measurements method from the IPCC (2006). 

Table 1. The formula for data analysis 

Parameter Formula Source 

Biomass (kg) 0,05 x ρ x 𝑑2 𝑥 T Chave et al., 2005 

Carbon Reserves (kg) Biomass x 0,5 IPCC, 2006 

 
d = Tree Diameter (cm)  
ρ = Wood Density 
T = Tree Height (m) 

 

RESULTS AND DISCUSSION  

Trees in Panatayuda Park 

The total number of trees that have been identified is 72 trees which are divided into 11 types of 

trees, namely Pterocarpus indicus, Casuarina equisetifolia, Delonix regia, Antidesma bunius 

Gmelina arborea, Ficus elastica, Terminalia catappa, Filicium decipiens, Swietenia mahagoni, 

Pinus merkusii, and Syzygium polyanthum. The tree with the scientific name Filicium decipiens or 

better known as the umbrella sunshade tree has the largest number, namely 18 trees. This number is 

the same as Pinus merkusii trees or what we usually call pine trees. Meanwhile, the trees with the 

smallest number are Pterocarpus indicus or Angsana trees, Delonix regia or Flamboyan trees, 

Antidesma bunius or Buni trees, and Ficus elastica or Rubber Kebo trees with only 1 tree each.  

Table 2. Results of tree type identification in Panatayuda Park 

No. Regional Name Scientific Name Famili Amount 

1 Angsana Pterocarpus indicus Fabaceae 1 

2 Cemara Laut Casuarina equisetifolia Casuarinaceae 5 

3 Flamboyan Delonix regia Caesalpiniaceae 1 

4 Buni Antidesma bunius Euphorbiaceae 1 

5 Jati Putih Gmelina arborea Verbenaceae 13 

6 Karet Kebo Ficus elastica Moraceae 1 

7 Katapang Terminalia catappa Combretaceae 2 

8 Kerai payung Filicium decipiens Sapindaceae 18 

9 Mahoni Swietenia mahagoni Meliaceae 10 

10 Pinus/ Tusam Pinus merkusii Pinaceae 18 

11 Salam Syzygium polyanthum Myrtaceae 2 

Total 72 

 
Pterocarpus indicus, also known as the angsana tree, plays an important role in the urban park 

ecosystem due to its ability to provide shade with its wide canopy. This tree also has yellow flowers 

that add to the aesthetic value of the park. In addition, Pterocarpus indicus is known to have the 

ability to absorb air pollution, thus contributing to improving air quality in urban areas. This tree is 

effective in absorbing dust particles and other pollutants from the air, making it an ideal choice for 
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urban greening (Farosandi et al., 2024). This tree is also useful for preventing soil erosion and 

improving soil quality due to the ability of its roots to add nitrogen to the soil (Syahbudin et al., 2018). 

Casuarina equisetifolia, or sea pine, is often planted in city parks due to its tolerance to poor 

soil conditions and its ability to withstand wind, making it ideal for coastal areas or places prone to 

erosion. In addition, this tree has the ability to fix nitrogen in the soil through symbiosis with Frankia 

bacteria, which helps improve soil fertility. Casuarina equisetifolia can improve soil quality and 

support the growth of other plants around it (Lili et al., 2023). 

Delonix regia, or the flamboyant tree, is known for its striking, bright red flowers, which add 

to the visual beauty of city parks. In addition to its aesthetics, this tree also provides ample shade due 

to its wide-spreading canopy. Delonix regia is also able to survive in dry environmental conditions, 

making it a good choice for reforestation in areas experiencing water shortages. Flamboyant also 

provides ample shade due to its wide canopy, thus helping to reduce ambient temperatures through 

the cooling effect of evapotranspiration (Aravindhan et al., 2024). 

Antidesma bunius, or buni, is a tree that produces edible fruit, adding economic and ecological 

value to city parks. Buni fruit can attract various species of birds and other animals, which contribute 

to increasing biodiversity in the park. In addition, this tree has potential as a medicinal plant, with 

various parts of the plant that can be used for traditional medicinal purposes. Antidesma bunius has 

a high antioxidant content, which is useful for human health (Govil et al., 2024). 

Gmelina arborea is often used in greening city parks because of its rapid growth and ability to 

provide high-quality wood. This tree also functions as shade and can grow well in various types of 

soil, including less fertile ones. In addition, Gmelina arborea has benefits in groundwater 

conservation because of its extensive root system. According to Pathala (2015) said that this tree is 

effective in reducing soil erosion and maintaining soil moisture around it. 

Ficus elastica, or rubber tree, has high aesthetic value with large, glossy leaves that add to the 

visual beauty of city parks. This tree is also effective in absorbing air pollutants such as formaldehyde, 

benzene, and trichloroethylene, making it important in efforts to improve urban air quality. 

According to Sahli (2022), Ficus elastica has been proven effective in improving indoor and outdoor 

air quality. In addition, Ficus elastica has good adaptability to various environmental conditions, 

including shade and less fertile soil. Some trees from the genus Ficus are plants with deep root 

systems with dense canopies, which is why this tree grows a lot in Urban Parks (Fiqa et al., 2005). 

Terminalia catappa, or ketapang, is a tree that is often found in city parks because of its large, 

shady leaves that provide extensive shade. Ketapang also has the ability to grow in less fertile soil and 

is able to adapt to harsh environmental conditions, making it suitable for greening in dense urban 

areas (Yulfiah et al., 2021). 

Filicium decipiens, known as the fern tree, is often planted in city parks because of its unique 

and aesthetic shape. This tree is also useful in absorbing air pollution and providing refreshing shade. 

In addition, this tree has the ability to grow in various types of soil and conditions, making it a good 

choice for urban greening (Wang et al., 2024). 

Swietenia mahagoni, or mahogany, is a tree that is often used in urban greening because of its 

valuable wood and ecological benefits. This tree has the ability to absorb large amounts of carbon 
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dioxide, thus helping to reduce the greenhouse effect. In addition, mahogany also provides extensive 

shade and helps reduce noise pollution in urban areas (Karimipour et al., 2021). 

Pinus merkusii, often planted in city parks because of its good ability to withstand wind and 

prevent soil erosion. In addition, pine is also known to have ecological benefits such as absorbing 

carbon dioxide and improving air quality. This tree is also often used in reforestation projects and 

critical land rehabilitation because of its ability to grow in various environmental conditions (Rinaldi 

et al., 2020). 

Syzygium polyanthum, or bay leaf, is a tree that is often used in city parks because of its benefits 

as a medicinal plant and spice. In addition, this tree also has the ability to absorb air pollution and 

provide comfortable shade for pedestrians. Bay leaves are often used in traditional cooking, adding to 

the economic and cultural value of this tree (Mahmoud et al., 2020). 

 

 
Figure 1. Syzygium 

polyanthum 

 
 

 

 

 
Figure 2. 
Syzygium 

polyanthum leaves 

 

 
Figure 3. 
Syzygium 

polyanthum stem 

Classification  
Divisio : Magnoliophyta 
Class : Magnoliopsida 
Ordo : Myrtales 
Famili : Myrtaceae 
Genus : Syzygium 
Species : Syzygium polyanthum 

 

 
Figure 4. 
Syzygium 

polyanthum flower 

 

 

 
Figure 5. 
Syzygium 

polyanthum fruit 

 

Biomass and Carbon Storage in Panatayuda Park 

The total carbon storage in trees in Panatayuda Park is 79,122.21 kg with a total biomass of 

140,244.41 kg. The highest value of biomass and carbon reserves stored in trees in the Panatayuda 

Park Green Open Space is the Ficus elastica or Kebo Rubber tree with a biomass value of 51,752.77 kg 

and a carbon storage value of 25,876.39 kg. Meanwhile, the lowest value was owned by Pterocarpus 

indicus with a biomass value of 807.39 kg and carbon storage of 403.69 kg. 

The highest value of biomass and carbon reserves stored in trees in the Green Open Space of 

Panatayuda Park is the Ficus elastica or Kebo Rubber tree with a biomass value of 51,752.77 kg and a 

carbon storage value of 25,876.39 kg. Meanwhile, the lowest value was owned by Pterocarpus indicus 

with a biomass value of 807.39 kg and carbon storage of 403.69 kg. 

The amount of biomass stored by a tree increases as the trunk diameter increases. This is in line 

with Kusmana's (2018) statement which states that one of the main factors influencing the amount of 

biomass in a tree is the diameter of the trunk. The higher the diameter of a tree trunk, the greater the 
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tree's biomass. The trunk diameter of Ficus elastica is indeed the largest in Panatayuda Park compared 

to other trees, with a trunk diameter of around 310 cm. This diameter is larger than the diameter of 

other trees which only ranges from 100 – 200 cm. 

Table 3. Biomass and carbon storage of Panatayuda Park trees 

No Regional Name Scientific Name Biomass (kg) Carbon (kg) 

 1 Angsana Pterocarpus indicus 807,39 403,69 

 2 Cemara Laut Casuarina equisetifolia 33.350,79 16.675,39 

 3 Flamboyan Delonix regia 1.430,42 715,21 

 4 Huni/Buni Antidesma bunius 1.942,16 971,08 

 5 Jati Putih Gmelina arborea 2.853,14 1.426,57 

 6 Karet Kebo Ficus elastica 51.752,77 25.876,39 

 7 Katapang Terminalia catappa 1.400,45 700,22 

 8 Kerai payung Filicium decipiens 15.678,30 7.839,15 

 9 Mahoni Swietenia mahagoni 19.019,13 9.509.56 

 10 Pinus/Tusam Pinus merkusii 11,026,97 5.513,49 

 11 Salam Syzygium polyanthum 982,89 491,45 

Total 140.244,41 70.122,21 

 
In addition to the diameter factor, according to Yuniawati (2014) said that biomass in trees is 

obtained from photosynthesis. Therefore, factors that affect the rate of photosynthesis directly also 

affect the biomass value in trees. One of them is temperature, increasing air temperature can reduce 

air humidity, and air humidity will also affect the rate of photosynthesis. The optimal temperature 

supports photosynthetic enzymes to work efficiently, so that the process of converting light into 

chemical energy takes place optimally. High temperatures can increase the rate of photosynthesis to 

a certain point, but if the temperature continues to increase beyond the optimal limit, photosynthesis 

will decrease because the Rubisco enzyme denatures and the stomata tend to close to reduce water 

loss, which reduces the supply of carbon dioxide (Sage, 2020). 

The tree with the lowest biomass in Panatayuda Park is Pterocarpus indicus with a biomass 

value of 807.39 kg. Various factors can inhibit the biomass value of a tree, including less than ideal 

environmental conditions, pest and disease attacks, and disturbances caused by humans. A less than 

optimal environment, such as lack of water, and insufficient nutrients can reduce the rate of 

photosynthesis and tree growth, thus inhibiting biomass storage. The biomass stored by a tree can be 

determined from the amount of soil nutrients absorbed by the tree (Engelstad, 1997). Soils that are 

nutrient-poor or contaminated can also inhibit root growth and the uptake of essential nutrients. In 

addition, pests and diseases can damage plant tissues, reducing the ability of trees to produce and 

store biomass. Disturbances caused by human activities, such as deforestation, air pollution, and land-

use change, can also reduce the value of tree biomass by destroying natural habitats and disrupting 

tree growth cycles. The Pterocarpus indicus trees in Panatayuda Park are located in a point that is 

often passed by vehicles, and lack of maintenance from the park management. This causes all of these 

factors to interact in a complex manner and can have a significant impact on reducing the tree's ability 

to reach its optimal biomass potential. Air humidity also affects the rate of photosynthesis, because 

the stomata on tree leaves need to be open to take in carbon dioxide from the atmosphere. High 

humidity can help keep the stomata open, allowing more CO2 to enter the leaves for use in 



  

93 

 

VOLUME 9 Issue 1 

JULY 2024 Jurnal Mangifera Edu 

photosynthesis. Conversely, low humidity causes the stomata to close to reduce water loss, which 

limits CO2 intake and reduces the rate of photosynthesis (Dubey et al., 2022). 

Light intensity is the main energy source for photosynthesis; with sufficient light intensity, trees 

can produce more glucose and, therefore, more biomass. However, too high light intensity can cause 

cell damage and photoinhibition, which actually reduces the efficiency of photosynthesis. These three 

factors interact in a complex manner in supporting the growth and accumulation of biomass in trees, 

where photosynthesis is a key process that influences the conversion of light energy into biomass 

through glucose production. With optimal temperature, humidity, and light conditions, trees can 

achieve maximum photosynthesis levels, producing larger and healthier biomass so that carbon stores 

will also be large. This is due to the high relative air pressure compared to the partial pressure of CO2, 

which makes it easier for water vapor to move through the stomata. As a result, the rate of 

photosynthesis increases, so that the amount of carbon storage in a stand also becomes higher (Munir, 

2017). 

Similar to biomass, the main factor that makes carbon storage in large trees is the large 

diameter of the trunk. This is because the biomass value is directly proportional to the carbon storage 

value. When the biomass value of a tree is large, then the carbon storage value will also be large, and 

vice versa. The Ficus elastica tree, also known as the rubber tree, has a significant capacity to store 

carbon reserves. The main factor that supports this ability is the size and rapid growth of the tree. 

Ficus elastica has the ability to grow up to 30 meters in height with a large trunk diameter, which 

allows for significant biomass storage. A study by Chave et al (2014) showed that trees with large 

biomass play an important role in carbon sequestration and storage. In addition, the extensive and 

deep root structure of Ficus elastica also contributes to carbon sequestration below ground. The wide 

and numerous leaves of the tree help in efficient photosynthesis, increasing the ability of this tree to 

absorb carbon dioxide from the atmosphere (Jackson et al., 1996). The combination of these factors 

makes Ficus elastica a very effective species in mitigating climate change through large carbon storage 

(Poorter et al., 2012). 

Pterocarpus indicus, also known as angsana or narra tree, has relatively small carbon stocks 

that can be caused by several internal and genetic factors. Internally, the photosynthetic efficiency of 

this tree may be limited by suboptimal leaf structure and nutrient uptake patterns, which affect growth 

rates and biomass accumulation. In addition, shallow roots and less efficient root system distribution 

can inhibit the uptake of water and essential nutrients, which ultimately affects the tree's ability to 

store large amounts of carbon (Zanne et al., 2009). From a genetic perspective, variation in gene 

expression related to carbon metabolism and tree growth may play an important role. Several studies 

have shown that genetic variation within tree species can affect growth rates and photosynthetic 

capacity, which in turn affect carbon storage (Poorter et al., 2010). In addition, genetic adaptation to 

local environments, such as climate and soil conditions, may also limit carbon storage capacity (Moles 

et al., 2009). 

 

CONCLUSION 

The total tree biomass in the Green Open Space of Panatayuda Park, Bandung City, is 

140,244.41 kg with a total carbon storage value of 70,122.21 kg. The tree with the highest carbon 
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storage is the Ficus elastica tree with a carbon storage value of 25,876.39 kg. Meanwhile, the tree 

with the lowest carbon storage is the Pterocarpus indicus tree with a carbon storage value of 403.69 

kg. The results of this study can be the basis for formulating better environmental policies in Bandung 

City. Information on carbon stocks stored in trees in Panatayuda Park can be used to optimize city 

park management strategies, such as planting new trees and maintaining existing trees to increase 

carbon absorption capacity. The use of technology such as remote sensing and drones can also help 

future research in more accurate mapping with accurate imaging of coordination points for each tree 

stand and monitoring changes in carbon stocks over time. Sustainable and adaptive management 

needs to be implemented, taking into account the results of this study to improve conservation and 

restoration strategies for the park. 
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