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ABSTRACT  
Background: Climate change is a significant global concern, with its effects observed worldwide. Community 
forest management, which involves local communities in managing and utilizing forest resources, is a 
sustainable approach to forest preservation. This method not only provides economic benefits but also 
contributes to carbon sequestration, a strategy for mitigating global warming. This research explores the role of 
community forests in carbon sequestration and climate change mitigation, focusing on Sidodadi Village in 
Lawang District, Malang Regency. Method: The research used a quantitative approach, applying the allometric 
method for carbon calculation. Findings: The community forest in Sidodadi Village showed notable carbon 
sequestration: 381.0334 tons C/ha for Jabon (Anthocephalus cadamba), 374.8768 tons C/ha for Balsa (Ochroma 
pyramidale), and 40.9963 tons C/ha for Sengon (Albizia chinensis). Conclusion: The findings highlight the 
substantial carbon storage potential of community forests and their contribution to environmental 
sustainability. Raising public awareness of the importance of preserving these forests is crucial, given their role 
in combating climate change. Novelty/Originality of this article: This study emphasizes the significant 
contribution of community forests to carbon sequestration and the potential role they play in climate change 
mitigation, offering valuable insights for environmental management strategies. 

 

KEYWORDS: carbon sequestration; community forest; climate change; global warming; 
sustainability. 
 

 
1. Introduction  
 

The phenomenon of climate change has become a significant global concern, with its 
impacts being observed and experienced in diverse locations across the globe. The United 
Nations Framework Convention on Climate Change defines climate change as a change in 
the composition of the global atmosphere resulting from an increase in greenhouse gases 
(GHGs), caused by human activities either directly or indirectly over a period. Human 
activities are estimated to have caused global warming of approximately 10C since the pre-
industrial period. Furthermore, global warming is projected to reach 1,50C between 2030 
and 2052, an increase that will be significant. Greenhouse gas emissions encompass a range 
of substances, including carbon dioxide, methane, nitrous oxide, flourinated gases, and other 
gases. 

Furthermore, the IPCC (2023) reports that climate change has caused enormous 
damage and increasingly irreversible losses to terrestrial, freshwater, ice sheet, coastal and 
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marine ecosystems. The negative impacts of climate change are widespread, causing loss 
and damage to nature and humans. Economic damage due to climate change has been 
identified in sectors that are exposed to climate change, such as agriculture, forestry, 
fisheries, energy and tourism.  

According to Leontinus, (2022), climate change as a consequence of global warming 
caused by an increase in greenhouse gases, especially carbon dioxide (CO2) and methane 
(CH4), results in two main things that occur in the lower layer of the atmosphere, namely 
high rainfall variability and sea level rise. Global warming causes extreme climate changes 
that affect people’s lives  (Ivando et al., 2019) and threatens the lives of all living beings in 
the form of increased temperatures, food crises, the potential for more frequent natural 
disasters, sea level rise, extinction risks and increased health risks (Pratama et al., 2022). 
Furthermore, climate change exerts a direct influence on global water resources, with 
alterations in the hydrological cycle and climate patterns resulting in shifts in water 
availability (Ahsan et al., 2023). Other negative impacts of climate change include rising 
global seawater temperatures, sea levels, declining pH levels and a reduction in the 
availability of nutrients and oxygen (Strang & Bosker, 2024). As the adverse impacts of 
climate change increase alarmingly in line with global climate change, exploring potential 
strategies to reduce greenhouse gas emissions in becoming an urgent necessity to mitigate 
further risk of damage (Rijal et al., 2022). 

In accordance with the Paris Agreement, Indonesia has outlined its commitment to 
reduce the global temperature rise in its Nationally Determined Contribution (NDC). This 
outlines a greenhouse gas reduction by 2030 of 31,89% with its own efforts and 43,20% 
with international assistance. Furthermore, Indonesia has submitted a Long-Term Strategy 
for Low Carbon and Climate Resilience (LTS-LCCR 2050), which includes a Net Zero 
Emission (NZE) or sooner plan. To facilitate the realisation of NZE 2060 or sooner, the 
forestry and other land use sectors, in conjuction with the energy sector, represent the 
primary means of reducing GHG emissions in Indonesia (The Ministry of Environment and 
Forestry, 2024). 

Tropical regions are strategically positioned to mitigate the impacts of climate change 
through the utilisation of their forest resources (Sugiarto et al., 2024). Forests represent a 
significant natural asset, providing a range of goods and services to forest communities 
(Maua et al., 2018) and offering substantial socio-economic and environmental benefits to 
local and sorrounding communities (Ullah et al., 2021). The benefits of forests as producers 
of goods, including wood, rattan, herbal medicine, fruit, and other produce. Furthermore, 
forests serve as providers of essential services, including carbon sinks, oxygen producers, 
water purifiers, and maintainers of ecosystem sustainability. They also prevent soil erosion 
and perform other vital functions (Mayasari et al., 2024). The World Bank (2004) asserts 
that forests support nearly half of the 2,8 billion people living on USD 2,00 or less per day, 
indicating that the crucial role forests play in rural livelihoods. 

In the context of climate change, forests play a significant role as both carbon sinks and 
carbon sources (Ali et al., 2020). Forests represent one of the most significant carbon dioxide 
sinks (Fatwa et al., 2024) with forest tress contributing the greatest biomass and carbon 
stocks to forest ecosystems, thus playing a vital role in climate change mitigation (Haq et al., 
2022). The role of forests in climate change mitigation is acknowledged in the Paris 
Agreement under the UNFCCC, with numerous countries incorporating forests as a pivotal 
element in attaining carbon removal and emission reduction objectives (Njana et al., 2021). 
It is therefore recommended that the sustainable utilisation of forests and their forests 
products be promoted in order to provide sustainable ecosystem services (Chishaleshale et 
al., 2024). Furthermore, it is essential to ensure that local communities are at the core of any 
decision-making processs by sensitising forest communities on the importance of 
sustainable utilisation (Sourokou et al., 2023). 

Conversely, the absence of protection for forests and the practice of deforestation will 
result in an increase in temperatures and carbon dioxide (CO2) emissions. In Indonesia, the 
largest source of CO2 emissions is the land use sector, where the greatest increase in forest 
cover loss was observed from 2000 to 2012, with a total of 6,02 million tonnes of primary 
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forest loss recorded during that period (Matsumoto et al., 2019). The loss of forest cover 
reduces the capacity of ecosystems to absorbs CO2 from the atmosphere, resulting in a net 
accumulation of greenhouse gases and contributing to a gradual increase in temperature 
(Abreu et al., 2024). Deforestation is regarded as the second most significant anthropogenic 
source of greenhouse gas emissions, with the burning of forest biomass and the 
decomposition of remaining plant material and soil carbon (Van der Werf et al., 2009) 
representing a significant contributor to this phenomenon. Furthermore, deforestation is 
identifies as a principal driver of biodiversity loss (Tilman et al., 2017). A growing body of 
research demonstrates that in tropical countries, climate change and deforestation are 
increasing temperatures and heat exposure. However, the combined risks of these changes 
have not yet been acknowledged (Wolff et al., 2021). It is therefore evident that forest 
management should be an integral part of national planning for carbon redustion and 
countries must develop clear strategies and management of forest resources, given the 
cricial role that forests play in atmospheric carbon removal through carbon sequestration 
(Mackey et al., 2020). 

The fulfilment of commitments to reduce greenhouse gas emissions necessitate the 
collaboration of a multitude stakeholders, including local communities residing in and 
arround forests (Zunnuraeni et al., 2018). Historically, local communities and indigenous 
peoples have derived not only economic benefits from forests but also cultural, spiritual and 
social advantages (Deb et al., 2021). It is  recommended that communities be included in 
forest management initiatives with the objective of reducing deforestation and promoting 
the restoration of degraded area (Kimaro et al., 2024). Local communities exert a significant 
influence on forest management practises due to their reliance on land and timber resources 
for energy and construction purposes, in addition to the utilisation of non-timber forest 
products. The involvement of local communities represents a crucial step in enhancing the 
contributions of resources to community development and improving management through 
local community participation (Duguma et al., 2018).  The Study conducted by Wale et al. 
(2022) demonstrated that factors such as the capacity of community forests to support the 
livelihoods of rural communities, awareness of community members about changes in 
temperature and rainfall, and trends in the availability of forest products play a significant 
role in enhancing adaptive capacity in the context of climate change. 

One approach to forest management that engages local communities in the stewardship 
and utilisation of forest resources is the establishment of community forests. In accordance 
with the Minister of Forestry Regulation No. P.69/Menhut-II/20211, a community forest is 
defined as a forest that grows on land encumbered by property rights or other rights outside 
the forest area, with a minimum area of 0,25 ha, crown closure of woody plants and other 
plants of more than 50%. Community forests are predominantly situated on land that is 
either privately or communally owned, or on customary land, and comprise a diverse array 
of tree species. The total area of community forests in Indonesia is estimated to be 
approximately 1.560,229 ha, representing 1,13% of the country’s total forest area (Putri et 
al., 2015). The sustainable maintenance and utilisation of forest is a viable proposition. The 
preservation and protection of forest as carbon reservoirs and sinks enables their 
contribution to the mitigation of global climate change (Ali et al., 2020). 

From an ecological perspective, community forests can enhance land conditions and 
soil fertility through the input of litter, and can mitigate surface run off due to their canopy 
cover and increased carbon stocks (Sari et al., 2018). Community forests are beneficial for 
the local economy, providing timber and non-timber forest products, and acting as carbon 
sinks and carbon storage units (Hendrayana et al., 2019; Zulkarnaen, 2020). As stated by 
Sianturi & Woesono (2024), community forest play a pivotal role in the development of 
environmental services, thereby contributing to the reduction of carbon emissions. This is 
because they possess land security and stand conditions that are readily assessable and 
subject to monitoring. The planting of fast-growing tree species in community forests has 
been demonstrated to result in the sequestration of carbon at a faster rate species (Rizki et 
al., 2016). Community-managed forests have the potential to engage in carbon trading, with 

https://doi.org/10.61511/andmej.v2i2.2025.1520


Aprilia (2025)    132 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

the financial benefits derived from such trading indicating a viable option for improving the 
socioeconomic welfare and livelihoods of local communities (Rijal et al., 2022). 

To date, several studies have been conducted regarding the carbon potential of 
community forests. Some of the studies in question are as follows: (1) estimation of Carbon 
Stored in Community Forests in Pekon Kelungu, Tanggamus Regency (Ristiara et al., 2017); 
(2) comparison of Carbon Emissions with Carbon Stored in Community Forest of Buana 
Village, Batanghari District, East Lampung Regency (Rizki et al., 2016); (3) carbon Storage 
as an Indicator of Forest Health in Community Forests (Case Study in the Community Forest 
of Pinang Jaya Village, Kemiling Distric, Bandar Lampung City, Lampung Provincy 
(Arianasari et al., 2021); (4) vegetation Structure and Carbon Storage of Sambak Village 
Community Forest, Magelang, Central Java (Zulkarnaen, 2020). 

Sidodadi Village is one of several villages in the Lawang District of Malang Regency that 
have developed community forests. It is believed that the existence of community forests 
will enable them to play a role in increasing carbon dioxide absorption. This is based on the 
findings of Hersaputri & Santoso (2018), which indicate that forest in East Java are subject 
to environmental degradation on an annual basis as a result of economic activities that 
utilise the natural wealth of the forest in question, namely deforestation or logging activities. 
In accordance with the findings of Hairiah et al. (2011), plants, both within and beyond the 
boundaries of forest areas absorb carbon dioxide from the atmosphere through the process 
of photosynthesis. This is then converted into carbohydrates, which are distributed 
throughout the plant body and ultimately stored within it. Moreover, it has been proposed 
that the measurement of the quantity of carbon stored in the biomass of living plants on a 
given land surface can provide insight into the extent of carbon dioxide absorption by plants 
with carying carbon reserves. Consequently, the measurements of carbon stored in each 
land surface is a necessary undertaking. The objective of this research was to quantify the 
amount of carbon sequestration in each tree within the community forest, thereby 
elucidating the role community forests in carbon sequestration and their potential 
contribution to climate change mitigation. It is anticipated that the findings will enhance 
community awareness and understanding of the significance of community forest 
management and its impact on carbon storage. 
 

2. Methods 
 

This research employs a quantitative methodology, utilising secondary data from other 
researchers on vegetation type and measurement data on tree diameters and heights in the 
community forest in Sidodadi Village, Lawang District, Malang Regency. The data obtained 
is then processed by determining the number of sampling tress that represents purposive 
sampling. From the total area of community forests in Sidodadi Village, the number of 
sampling trees from sample plots of each stratum was calculated. The calculation of carbon 
sequestrations is conducted by calculating using the allometric equation formula. 

The area of community forest managed by the community in Sidodadi Village, Lawang 
District, Malang Regency is 40 ha and is utilized as a community economy. The 
administrative boundaries of Sidodadi Village are as follows: to the north (Mulyoarjo Village, 
Purwodadi Subsdistrict, to the east (Srigading Village, Jabung Subsdistrict), to the south 
(Bedali Village, Singosari Subsdistrict) and to the west (Kalirejo Village, Singosari 
Subsdistrict). Sidodadi Village covers an area of 592,7 ha, consisting of dry land or 
settlement, rice field and other land uses. 
 
2.1 Tree biomass calculation 
 

In accordance with the IPCC (2006), carbon is stored in five carbon pools in terrestrial 
ecosystems, such as forest. The following five biomass pools are considered: (1) 
aboveground biomass, which includes tress and their crowns of varying sizes, from 
seedlings to trees, as well as other plant species; (2) below ground biomass, comprising 
plants roots; (3) biomass of litter, or non-woody necro mass; (4) biomass of dead wood, or 
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necro mass; and (5) soil biomass, or the remains of plant and animal life that have been 
partially or completely weathered and have become part of the soil. The measurements of 
aboveground forest biomass is of great significance, as it serves as a fundamental indicator 
of the productivity, biodiversity and carbon storage capacity of forest ecosystems (Ma et al., 
2024). As Wibowo et al. (2013) observe, the measurement of stored carbon stocks is 
important because it allows us to ascertain the amount of carbon stocks at a given point in 
time, as well as any changes that may have occurred. Furthermore, the results of such 
measurements can be used to determine the extent to which sequestered carbon stocks have 
been acquired. Furthermore, the estimation of biomass from forests is of great significance 
in the context of global environmental change, with the objectives of reducing carbon 
dioxide emissions from natural resources (Biswas et al., 2024).  

The research project on the carbon potential of community forests in Sidodadi Village, 
Lawang Distric, Malang Regency will employ a nondestructive method for calculating 
aboveground biomass, utilizing allometric equation to estimate biomass. The allometric 
equation is employed to estimate aboveground biomass due to its accuracy and simplicity 
(Dutta Roy & Debbarma, 2024). As Sanogo et al. (2021) have observed, a significant number 
of researchers worldwide have employed nondestructive carbon stock estimation through 
the allometric formula, citing its cost-effectiveness, time efficiency and comprehensive 
results. The estimation of biomass through the utilization of the allometric equation 
approach is achieved through the input of values pertaining to tree diameter or height into 
an existing allometric equation (Irundu et al., 2023).  

This study will employ the carbon calculation methodology outlined by Zulkarnaen 
(2020), which entails the estimation of tree biomass and carbon sequestration. The 
allometric formula utilized is derived from the allometric equation that is most applicable 
to the specific species in question, as illustrated in Table 1 (Hairiah, 2007; Ketterings et al., 
2001). 

 
 Table 1. Lists the allometric aquations used for each tree species  
No. Tree pecies Allometric equation 
1 Mahagony BK = 0,902 (D2H)0,08 

2 Teak BK = 0,015 (D2H)1,08 
3 Sengon BK = 0,020 (D2H)0,93 
4 Coffee BK = 0,281 (D)2,06 
5 Palm BK = EXP (-2,134) D2,530 
6 Cocoa BK = 0,1208 (D)1,98 
7 Branched tree BK = 0,11ρ(D)2,62 
8 Unbranched tree BK = 3,14ρD2H/40 

 (Hairiah. 2007; Ketterings et al., 2001) 
 

The description defines key variables used in biomass estimation for trees. BK 
represents the biomass of a tree, measured in kilograms per tree. D refers to the diameter 
at breast height (DBH), measured in meters, which is a standard metric for assessing tree 
growth. H denotes the tree height, also measured in meters, providing another critical factor 
in biomass calculations. ρ represents the tree's specific gravity or wood density, with a given 
value of 0.7 g/cm³, which helps determine the mass-to-volume ratio of the tree's wood. 
These variables are essential for calculating tree biomass and understanding forest carbon 
storage. 
 
2.2 The Calculation of carbon sequestration 
 

The calculation of carbon sequestration in the stand is a conversion of the biomass 
calculation obtained, whereby the correction factor is multiplied by 0,5. The estimation of 
carbon sequestration in the forest was conducted using the following Equation 1. 

 
C = W × 0,5                 (Eq. 1) 
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The description defines key variables used in estimating carbon sequestration in a 
given area. C represents the total carbon sequestration, measured in tons of carbon per 
hectare (tons C/ha), which quantifies the amount of carbon stored in biomass. W refers to 
the biomass, measured in tons per hectare (tons/ha), representing the total weight of living 
organic material within the specified area. 

The C calculation result was converted into CO2 equivalent by multiplying the result by 
a correction factor of 3.67 as Equation 2. 

 
WCO2 = C × 3.67                 (Eq. 2) 

 
The description defines key variables related to carbon sequestration. C represents the 

total carbon sequestration, measured in tons of carbon per hectare (tons C/ha), which 
indicates the amount of carbon stored in biomass. WCO2 refers to the amount of CO₂ 
sequestered, measured in tons of CO₂ per hectare (tons CO₂/ha), representing the total 
carbon dioxide absorbed and stored by vegetation. These variables are essential for 
understanding the role of ecosystems, particularly forests, in capturing atmospheric CO₂ 
and mitigating climate change. 

It is assumed that the biomass carbon is 50% (0,5), in accordance with the findings of 
Mackey et al. (2020), who determined that a default value of 0,5 is appropriate when no local 
value is available and when applied across different forest types. The number 3,67 in the 
calculation of the amount of sequestered CO2 is the equivalent/conversion number of the 
element carbon (C) to CO2 [atomic mass of C=12 and O=16, CO2=3,67] (Ivando et al., 2019). 
 
3. Results and Discussions 
 

The community forests in Sidodadi Village, Lawang Districs, Malang Regency 
encompass an area of 40 hectares and are managed by the local community. The tree species 
that are cultivated by the community include Balsa type (Ochroma pyramidale), Jabon type 
(Anthocephalus cadamba) and Sengon type (Albizia chinensis). The most prevalent tree 
species planted across the 40 hectares area are Balsa and Jabon, with Sengon representing 
the remaining portion. The height and diameter of each tree species exhibit a range of 
variations, spanning from smaller to larger diameter classes. The distribution of tree species 
within the community forest of Sidodadi Village, Lawang Subdistrict, Malang Regency is 
illustrated in Figure 1.  

 

 
Fig. 1. Distribution of trees in the community forests in Sidodadi Village 
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The forestry tree species present in the community forests of Sidodadi Village, Lawang 
District, Malang Regency, include Balsa (Ochroma pyramidale), Jabon (Anthocephalus 
cadamba) and Sengon (Albizia chinensis). These are the most planted and found tree species 
in community forests. This is due principally to the fact that these tree species have the 
advantage of rapid growth, and the wood produced is frequently in demand by the wood 
industry for the manufacture of wooden furniture. The high market share of this type of 
wood has prompted many individuals to select this type of tree for cultivation on community 
land. As posited by Fajriani et al. (2013), the sengon (Paraserienthes falcataria) and 
Jabon(Anthocephalus cadamba) are two varieties of wood that can be develop through 
community forests with short rotations and small diameter, provinding a source of wood for 
industries. Sengon and Jabon trees have been widely planted throughout the island of Java 
by communities, and the trees have adapted to take advantage of the region’s continous 
growing season and suitable growing locations (Darmawan et al., 2013). Sengon and Jabon 
trees are good values as sawn timber, core liners for plywood, and pulpwood (Darmawan et 
al., 2013).  

Sengon is regarded as a rapidly growing plant spesies in Indonesia (Krisnawati et al., 
2012), and is known for its lightweight and superior quality properties (Laksono et al., 
2022). Sengon produces branch-freee timber with excellent form and can be managed on 5-
7 year rotation on sites with good quality (Stewart et al., 2021). Sengon is of significant 
importance to the sawn timber industry, exhibiting the capacity to grow to a considerable 
size with straighh stems, the ease of pruning, robust, and stable dimensions, and uniform 
and branch-free wood (Evans & Turnbull, 2004). Sengon is also among the moset promising 
forestry plant species for developments in industrial plantation forest. It offers several 
advantages, including relatively short harvest maturity, relatively easy management, 
uncomplicated growing site requiremenets, versatile wood, the ability to fertilize the soil, 
improved land quality, and high utility and profit potential (Istikorini & Sari, 2020). 
Furthermore, Sengon wood serves as an exemplar of biomasss utilized as an alternative 
energy source (Ridjayanti et al., 2021). 

Several studies have been conducted on Jabon wood. As posited by Arsyad et al. (2019), 
Jabon wood (Anthocephalus cadamba) represents one of the most promising fast-growing 
wood species in Indonesia. Jabon does not require pruning because the branches fall off 
naturally during the growth period, making it an excellent choice for plywood or sawn 
timber (Muslimin et al., 2023). Jabon wood contains a greater proportion of juvenile wood, 
which exhibits lower physical and mechanical proporties and natural resistance compared 
to mature wood (Lestari et al., 2018). Jabon can be harvested at an early age as a source of 
pulp and paper production due to its rapid growth rate (Darwis et al., 2024). Jabon is 
distinguished by a straight, cylindrical trunk and a wide crown, with the potential to reach  
45 meters in height and posses a trunk measuring 100-160 cm in cicumference (Atunnisa 
et al., 2024), at the age of 5-6 years, the trunk circumference can reach 40-50 cm, with 
diameter growth of between 5-10 cm/year (Purwoko et al., 2023). Meanwhile, Balsa 
(Ochroma pyramidal) is a fast-growing species with a very los wood density, making it the 
lightest commercial wood (Borrega & Gibson, 2015). Balsa wood has become an important 
material in construction (Galos et al., 2022) due to its low density and light weight, which 
facilitate its use as the primary material for manufacturing various types of home furniture. 

The calculation of tree biomass was then carried out using the allometric equation, 
which was applied to the various types of forestry plants found in the Sidodadi Village 
Community Forest. The allometric equation utilized was that which had been previously 
formulated by several researchers. The results of the calculation yielded the carbon 
sequestration of each tree species in the Sidodadi Village Community Forest as shown in 
figure 2. The carbon sequestration of Jabon (Anthocephalus cadamba) was found to be 
381,0334 tons C/ha, the Balsa (Ochroma pyramidale) 374,8768 tons C/ha and the Sengon 
(Albizia chinensis) 40,9963 tons C/ha.  
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Fig. 2. Carbon sequestration in the community forests in Sidodadi Village 

 
The results of the calculation demonstrate that the amount of carbon present in each 

tree species is distinct. This is due to the considerable diversity in diameter and height 
observed among the tree species, with notable variations between small and large diameter 
classess. The Jabon tree species exhibits a greater diameter range than the Balsa and Sengon 
tree species. The value of carbon stored in each individual is contingent upon the diameter 
and specific gravity of plants (Zulkarnaen, 2020), stand density (Ivando et al., 2019) and the 
age and productivity of tree crops (Suhartati et al., 2023).  In accordance with the findings 
of Hendrayana et al., (2019), tree diameter is a significant factor influencing the quantity of 
biomass and carbon reserves stored. The findings of research conducted by Darmawan et 
al. (2022) indicate that tree age has a significant impact on biomass accumulation and 
carbon sequestration. It was observed that as trees age, their biomass increases. 
Additionally, Zhang et al. (2019) reported that with the progression of stand age, the 
biomass and total carbon density of trees, including aboveground tree, tree trunks, and tree 
roots, also increase. 

A comparison of the results of this study with those of other studies on community 
forests, such as the research conducted by Ristiara et al. (2017) related to the estimation of 
carbon sequestration in community forests in Pekon Kelungu, Tanggamus Regency, reveals 
that the potential value of carbon sequestration in the community forests of Sidodadi Village 
is relatively large. The results of the research conducted Ristiara et al. (2017) indicated a 
total aboveground carbon of 101,61 tons/ha, comprising a tree component of 99,92 tons/ha, 
necro mass of 0,81 tons/ha, litter of 0,87 tons/ha and organic matter in the understory of 
0,02 ton/ha. The study revealed a total of 22 tree species in the community forest, including 
Theobroma cacao (cacao), Michellia champacha (champaka), Durio zibethinus (durian), 
Gnetum gnemon (melinjo), Paraserinthes falcataria (sengon). In comparison to the findings 
of other research on community forest conducted by Fatwa et al., (2024) regarding the 
carbon stocks estimation in Tangga Community Forest of North Lombok, the carbon 
potential in the community forest of Sidodadi Village is relatively modest. The results of this 
study indicate that the estimated carbon stock contained in the Tangga community forest of 
north Lombok Regency is 9.972 tons/ha, comprising a diverse array of vegetation, including 
coffee (Coffea arabica), cocoa (Theobroma cacao), cashew (Anacardium occidentale), mango 
(mangifera indica), candlenut (Aleurites moluccana), and others. The discrepancy in the 
estimated carbon potential is contingent upon the biomass content of each tree. As Hairiah 
& Rahayu (2007) posited, the disparity in biomass accumulation is influenced by the density 
of vegetation, the diversity of its diameter size, and the distribution of specific gravity within 
the vegetation. Land use comprising trees with high density values will yield higher biomass 
compared to land with species exhibiting low wood density values. 
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The amount of carbon dioxide absorbed by each tree species is as follows the Jabon 
species (Anthocephalus cadamba) absorbs 1.398,393 tons CO2 per hectare; the Balsa species 
(Ochroma pyramidale) absorbs 1.375,798 tons CO2 per hectare; and the Sengon species 
(Albizia chinensis) absorbs 150,4564 tons CO2 per hectare. The quantify of carbon 
absorption is directly proportional to the biomass content, whereby an increase in biomass 
results in a proportional increase in carbon absorption (Lutz et al., 2018). As Lindenmayer 
& Laurance (2017), have observed, climate change, disturbance regimes, and logging 
contribute to the accelerated decline of large-diameter trees. The dynamics of large-
diameter trees are contingent upon at least two factors: the presence of species with the 
capacity to reach considerable sizes and the existence of conditions, including disturbance 
regimes, that facilitate the growth of large-diameter individuals (Musavi et al., 2017). The 
accumulation of carbon dioxide absorption is contingent upon the presence of large forests 
with optimal vegetation conditions (Fatwa et al., 2024). 

The value of carbon sequestration potential in the community forest of Sidodadi Village 
demonstrates that community forests offer additional benefits beyond their direct use value 
in the form of timber. In addition to providing economic value in the form of timber sales, 
community forest can also offer indirect use value through carbon sequestration. This is 
consistent with the findings of Bravo-Oviedo et al. (2014), which indicate that forests 
provide a range of resources, including wood for construction, paper, and firewood; 
additional food sources such as honey and mushroom; and non timber forest products such 
as resin, medicinal plants, and more. Additionally, forests contribute to carbon 
sequestration, enhance biodiversity, and offer recreational and aesthetic benefits in rural 
and suburban landscapes. The sequestration of carbon in community forests can provide 
benefits and contribute to the mitigation of climate change. This is consistent with the 
findings of Bonan (2008) and Pan et al. (2011) which indicate that forests play a significant 
role in carbon sequestration, with an estimated  45% of global terrestrial carbon stored in 
forests. The conservation of forest carbon stocks can assist in the mitigation of climate 
change and the achievement of carbon neutrality, as the majority of carbon stocks are stored 
in trees that actively accumulate significant quantities of carbon (Liu et al., 2021; Heinrich 
et al., 2021).  

The decisions of the community to maintain the vitality of the tress within the 
community forest and refrain from harvesting them do not preclude the community from 
deriving benefits from the forest ecosystem services. The retention of community forests 
and the prevention of their felling allows communities to play a role in providing ecological 
and economic benefits in the form of trees that function as carbon sinks, stored in the form 
of tree biomass. Community forest is a forest management regime that engages local 
communities in efforts to enhance community livelihoods and safeguard forests that 
provide vital ecosystem services for human life and other forms of life. Community forests 
can facilitate the conservation of forest resources and encourage sustainable practices, 
thereby reducing the rates of deforestation and forest degradation. It is therefore of great 
importance that local communities are involved in the management and conservation of 
forests. The empowerment of local communities in all aspects of forest management, with 
the provision of robust governmental support, will have a considerable impact on forest 
governance. 

 
4. Conclusions 
 

The objective of this study is to ascertain the potential for carbon storage in the 
community forest of Sidodadi Village, Lawang District, Malang regency. The study revealed 
that the community forest Sidodadi Village is composed of three main types of vegetation: 
Jabon (Anthocephalus cadamba), Balsa (Ochroma pyramidale) and Sengon (Albizia 
chinensis). The carbon sequestration potential of each forest vegetation type was 
determined to be as follows: 381,0334 tons C/hectares for Jabon (Anthocephalus cadamba), 
374,8768 tons C/hectares for Balsa (Ochroma pyramidale) and 40,9963 tons C/hectares for 
Sengon (Albizia chinensis). The aggregate value of the carbon content in the community 
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forests of Sidodadi Village is 11.748,62 tons C/hectares. The carbon sequestration of the 
community forests of Sidodadi Village demonstrates that these forests possess not only 
economic benefits in the form of timber sales, but also indirect values such as carbon 
sequestration. Consequently, those who choose not to harvest their trees are contributing 
to carbon sequestration, thereby mitigating climate change. 

 
Acknowledgement 
The author would like to express my sincere gratitude to all those who supported this 
research, especially the community of Sidodadi Village for their cooperation and valuable 
insights.  
 
Author Contribution 
The author solely conducted the research, including conceptualization, methodology, data 
collection, analysis, and manuscript writing for this study. 
 

Funding 
This research received no external funding.  
 
Ethical Review Board Statement 
Not available. 
 
Informed Consent Statement 
Not available. 
 

Data Availability Statement 
Not available.  
 

Conflicts of Interest 
The author declares no conflict of interest. 
 

Open Access 
©2025. The author(s). This article is licensed under a Creative Commons Attribution 

4.0 International License, which permits use, sharing, adaptation, distribution and 
reproduction in any medium or format, as long as you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons license, and indicate if 
changes were made. The images or other third-party material in this article are included in 
the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your 
intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this license, 
visit: http://creativecommons.org/licenses/by/4.0/ 
 

References 
Abreu, D. de, Rocha, T., & Martins, F. (2024). Evaluation of deforestation, climate change, 

and CO₂ emissions in the Amazon biome using the Moran Index. Journal of South 
American Earth Sciences, 143, 105010. 
https://doi.org/10.1016/j.jsames.2024.105010 

Ahsan, S., Bhat, M. S., Alam, A., Sheikh, H. A., & Farooq, H. (2023). Hydrological extremes and 
climatic controls on streamflow in Jhelum basin, NW Himalaya. Theoretical and Applied 
Climatology, 151(3–4), 1729–1752. https://doi.org/10.1007/s00704-022-04346-4 

Ali, A., Ashraf, M. I., Gulzar, S., & Akmal, M. (2020). Estimation of forest carbon stocks in 
temperate and subtropical mountain systems of Pakistan: Implications for REDD+ and 
climate change mitigation. Environmental Monitoring and Assessment, 192(3), 190. 
https://doi.org/10.1007/s10661-020-8157-x 

https://doi.org/10.61511/andmej.v2i2.2025.1520
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jsames.2024.105010
https://doi.org/10.1007/s00704-022-04346-4
https://doi.org/10.1007/s10661-020-8157-x


Aprilia (2025)    139 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

Arianasari, V., Safe’i, R., Darmawan, A., & Kaskoyo, H. (2021). Simpanan Karbon sebagai 
Salah Satu Indikator Kesehatan Hutan pada Hutan Rakyat (Studi Kasus di Hutan Rakyat 
Kelurahan Pinang Jaya, Kecamatan Kemiling, Kota Bandar Lampung, Provinsi 
Lampung). Jurnal Belantara, 4(2), 164–175. https://doi.org/10.29303/jbl.v4i2.636 

Arsyad, W. O. M., Basri, E., Hendra, D., & Trisatya, D. R. (2019). Termite resistance of 
impregnated Jabon wood (Anthocephalus cadamba Miq.) with combined impregnant 
agents. Journal of the Korean Wood Science and Technology, 47(4), 451–458. 
https://doi.org/10.5658/WOOD.2019.47.4.451 

Atunnisa, R., Mansur, I., & Rusdiana, O. (2024). Rapid decomposition of leaf litter from fast-
growing tropical wood Jabon (Anthocephalus cadamba Miq.). E3S Web of Conferences, 
557, 03002. https://doi.org/10.1051/e3sconf/202455703002 

Biswas, R. N., Rashid, K. J., Ullah, M. A., & Chowdhury, S. I. A. (2024). Implications of Jhau 
(Tamarix: Casuarina equisetifolia) forest deforestation on coastal landscape ecology 
and climate change adaptation in Cox's Bazar, Bangladesh. Ecological Frontiers. 
https://doi.org/10.1016/j.ecofro.2024.05.006 

Bonan, G. B. (2008). Forests and climate change: Forcings, feedbacks, and the climate 
benefits of forests. Science, 320(5882), 1444–1449. 
https://doi.org/10.1126/science.1155121 

Borrega, M., & Gibson, L. J. (2015). Mechanics of balsa (Ochroma pyramidale) wood. 
Mechanics of Materials, 84, 75–90. https://doi.org/10.1016/j.mechmat.2015.01.014 

Bravo-Oviedo, A., Pretzsch, H., Ammer, C., Andenmatten, E., Barbati, A., Barreiro, S., ... & 
Zlatanov, T. (2014). European mixed forests: definition and research perspectives. 
Forest Systems, 23(3), 518-533. https://doi.org/10.5424/fs/2014233-06256 

Chishaleshale, M., Chirwa, P. W., Zekeng, J. C., & Syampungani, S. (2024). How do socio-
economic characteristics of communities influence resource use and forest cover in the 
Cryptosepalum forest of north-western Zambia. Heliyon, 10(8), e28658. 
https://doi.org/10.1016/j.heliyon.2024.e28658 

Darmawan, A. A., Ariyanto, D. P., Basuki, T. M., Syamsiyah, J., & Dewi, W. S. (2022). Biomass 
accumulation and carbon sequestration potential in varying tree species, ages and 
densities in Gunung Bromo Education Forest, Central Java, Indonesia. Biodiversitas, 
23(10), 5093–5100. https://doi.org/10.13057/biodiv/d231016 

Darmawan, W., Nandika, D., Rahayu, I., Fournier, M., & Marchal, R. (2013). Determination of 
juvenile and mature transition ring for fast growing sengon and jabon wood. Journal of 
the Indian Academy of Wood Science, 10(1), 39–47. https://doi.org/10.1007/s13196-
013-0091-x 

Darwis, A., Karliati, T., Alamsyah, E. M., Rumidatul, A., Melani, L., Kim, H. J., ... & Fatriasari, W. 
(2024). Chemical properties, crystallinity, and fiber biometry of Jabon (Anthocephalus 
cadamba) wood for pulp raw material: the effect of age and position. Nordic Pulp & 
Paper Research Journal, 39(1), 61-71. https://doi.org/10.1515/npprj-2023-0053 

Deb, D., Jamatia, M., Debbarma, J., Ahirwal, J., Deb, S., & Sahoo, U. K. (2021). Evaluating the 
role of community-managed forest in carbon sequestration and climate change 
mitigation of Tripura, India. Water, Air, and Soil Pollution, 232(5). 
https://doi.org/10.1007/s11270-021-05133-z 

Duguma, L. A., Atela, J., Ayana, A. N., Alemagi, D., Mpanda, M., Nyago, M., ... & Ntamag-Ndjebet, 
C. N. (2018). Community forestry frameworks in sub-Saharan Africa and the impact on 
sustainable development. Ecology and society, 23(4).  https://doi.org/10.5751/ES-
10514-230421 

Dutta Roy, A., & Debbarma, S. (2024). Comparing the allometric model to machine learning 
algorithms for aboveground biomass estimation in tropical forests. Ecological 
Frontiers, 44(June), 1069–1078. https://doi.org/10.1016/j.ecofro.2024.05.010 

Evans, J., & Turnbull, J. W. (2004). Plantation forestry in the tropics: The role, silviculture, and 
use of planted forests for industrial, social, environmental, and agroforestry purposes. 
Oxford University Press. 

Fajriani, E., Ruelle, J., Dlouha, J., Fournier, M., Hadi, Y. S., & Darmawan, W. (2013). Radial 
variation of wood properties of Sengon (Paraserianthes falcataria) and Jabon 

https://doi.org/10.61511/andmej.v2i2.2025.1520
https://doi.org/10.29303/jbl.v4i2.636
https://doi.org/10.5658/WOOD.2019.47.4.451
https://doi.org/10.1051/e3sconf/202455703002
https://doi.org/10.1016/j.ecofro.2024.05.006
https://doi.org/10.1126/science.1155121
https://doi.org/10.1016/j.mechmat.2015.01.014
https://doi.org/10.5424/fs/2014233-06256
https://doi.org/10.1016/j.heliyon.2024.e28658
https://doi.org/10.13057/biodiv/d231016
https://doi.org/10.1007/s13196-013-0091-x
https://doi.org/10.1007/s13196-013-0091-x
https://doi.org/10.1515/npprj-2023-0053
https://doi.org/10.1007/s11270-021-05133-z
https://doi.org/10.5751/ES-10514-230421
https://doi.org/10.5751/ES-10514-230421
https://doi.org/10.1016/j.ecofro.2024.05.010


Aprilia (2025)    140 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

(Anthocephalus cadamba). Journal of the Indian Academy of Wood Science, 10(2), 110–
117. https://doi.org/10.1007/s13196-013-0101-z 

Fatwa, A., Ichsan, A. C., & Lestari, A. T. (2024). The carbon stocks estimation on Tangga 
community forests of Lombok Utara. Jurnal Biologi Tropis, 24(3), 223–230. 
https://doi.org/10.29303/jbt.v24i3.7288 

Galos, J., Das, R., Sutcliffe, M. P., & Mouritz, A. P. (2022). Review of balsa core sandwich 
composite structures. Materials and Design, 221, 111013. 
https://doi.org/10.1016/j.matdes.2022.111013 

Hairiah, K. (2007). Pengukuran Karbon Tersimpan di Berbagai Macam Penggunaan Lahan. 
Word Agroforestry Centre - ICRAF, SEA Regional Office, University of Brawijaya. 

Hairiah, K., Ekadinata, A., Sari, R., & Rahayu, S. (2011). Pengukuran Cadangan Karbon: dari 
tingkat lahan ke bentang lahan. Petunjuk praktis. (Edisi Kedua). World Agroforestry 
Center, ICRAF SEA Regional Office, Universitas of Brawijaya. 

Hairiah, K., & Rahayu, S. (2007). Pengukuran Karbon Tersimpan di Berbagai Penggunaan 
Lahan. World Agroforestry Center, ICRAF SEA Regional Office, Universitas of 
Brawijaya. 

Haq, S. M., Rashid, I., Calixto, E. S., Ali, A., Kumar, M., Srivastava, G., ... & Khuroo, A. A. (2022). 
Unravelling patterns of forest carbon stock along a wide elevational gradient in the 
Himalaya: Implications for climate change mitigation. Forest ecology and 
management, 521, 120442. https://doi.org/10.1016/j.foreco.2022.120442 

Heinrich, V. H., Dalagnol, R., Cassol, H. L., Rosan, T. M., De Almeida, C. T., Silva Junior, C. H., ... 
& Araga o, L. E. (2021). Large carbon sink potential of secondary forests in the Brazilian 
Amazon to mitigate climate change. Nature communications, 12(1), 1–11.  
https://doi.org/10.1038/s41467-021-22050-1 

Hendrayana, Y., Nurjanah, T., & Ismail, A. Y. (2019). Composition and carbon stocks in Talaga 
Kulon Forest, Majalengka District, West Java Province, Indonesia. Journal of Forestry 
and Environment, 1(2), 1–5. https://doi.org/10.25134/jfe.v1i02.1718 

Hersaputri, L. D., & Santoso, E. B. (2018). Estimasi deplesi lingkungan subsektor kehutanan 
di Jawa Timur. Jurnal Teknik ITS, 6(2). 
https://doi.org/10.12962/j23373539.v6i2.24639 

Intergovernmental Panel on Climate Change (IPCC). (2006). IPCC guidelines for national 
greenhouse gas inventories. IPCC National Greenhouse Gas Inventories Programme.  

Intergovernmental Panel on Climate Change (IPCC). (2023). IPCC guidelines for national 
greenhouse gas inventories. IPCC National Greenhouse Gas Inventories Programme.  

Irundu, D., Idris, A. I., & Sudiatmoko, P., & Irlan.  (2023). Biomassa Dan Karbon Tersimpan 
Diatas Tanah Pada Hutan Rakyat Agroforestri Di Kecamatan Bulo Kabupaten 
Polman. Jurnal Hutan dan Masyarakat, 32-41. 
https://journal.unhas.ac.id/index.php/jhm/article/view/26365 

Istikorini, Y., & Sari, O. Y. (2020). The Cause of Sengon (Paraserianthes falcataria) Damping-
off Disease: Survey and Identification in Permanent Nursery, IPB University). Jurnal 
Sylva Lestari, 8(1), 32-41. https://doi.org/10.23960/jsl1832-41 

Ivando, D., Banuwa, I. S., & Bintoro, A. (2019). Karbon tersimpan pada berbagai tipe 
kerapatan tegakan di hutan rakyat Desa Sukoharjo I Kecamatan Sukoharjo Kabupaten 
Pringsewu. Jurnal Belantara, 2(1), 53–61. https://doi.org/10.29303/jbl.v2i1.96 

Ketterings, Q. M., Coe, R., Van Noordwijk, M., Ambagau, Y., & Palm, C. A. (2001). Reducing 
uncertainty in the use of allometric biomass equations for predicting above-ground 
tree biomass in mixed secondary forests. Forest Ecology and Management, 146(1–3), 
199–209. https://doi.org/10.1016/S0378-1127(00)00460-6 

Kimaro, E. W., Wilson, M. L., Pintea, L., Mjema, P., & Powers, J. S. (2024). Community-
managed forests can secure forest regrowth and permanence in human-modified 
landscapes. Global Ecology and Conservation, 52, e02966. 
https://doi.org/10.1016/j.gecco.2024.e02966 

Krisnawati, H., Adinugroho, W. C., & Imanuddin, R. (2012). Allometric models for estimating 
tree biomass at various forest ecosystem types in Indonesia: Monograph. 

Laksono, A. D., Susanto, T. F., Dikman, R., Awali, J., Sasria, N., & Wardhani, I. Y. (2022). 

https://doi.org/10.61511/andmej.v2i2.2025.1520
https://doi.org/10.1007/s13196-013-0101-z
https://doi.org/10.29303/jbt.v24i3.7288
https://doi.org/10.1016/j.matdes.2022.111013
https://doi.org/10.1016/j.foreco.2022.120442
https://doi.org/10.1038/s41467-021-22050-1
https://doi.org/10.25134/jfe.v1i02.1718
https://doi.org/10.12962/j23373539.v6i2.24639
https://journal.unhas.ac.id/index.php/jhm/article/view/26365
https://doi.org/10.23960/jsl1832-41
https://doi.org/10.29303/jbl.v2i1.96
https://doi.org/10.1016/S0378-1127(00)00460-6
https://doi.org/10.1016/j.gecco.2024.e02966


Aprilia (2025)    141 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

Mechanical properties of particleboards produced from wasted mixed sengon 
(Paraserianthes falcataria (L.) Nielsen) and bagasse particles. Materials Today: 
Proceedings, 65, 2927–2933. https://doi.org/10.1016/j.matpr.2022.01.199 

Leontinus, G. (2022). Program dalam pelaksanaan tujuan pembangunan berkelanjutan 
(SDGs) dalam hal masalah perubahan iklim di Indonesia. Jurnal Samudra Geografi, 
5(1), 43–52. https://doi.org/10.33059/jsg.v5i1.4652 

Lestari, A. S. R. D., Hadi, Y. S., Hermawan, D., & Santoso, A. (2018). Physical and mechanical 
properties of glued laminated lumber of pine (Pinus merkusii) and Jabon 
(Anthocephalus cadamba). Journal of the Korean Wood Science and Technology, 46(2), 
143–148. https://doi.org/10.5658/WOOD.2018.46.2.143 

Lindenmayer, D. B., & Laurance, W. F. (2017). The ecology, distribution, conservation and 
management of large old trees. Biological Reviews, 92(3), 1434–1458. 
https://doi.org/10.1111/brv.12290 

Liu, G., Yan, G., Chang, M., Huang, B., Sun, X., Han, S., ... & Wang, Q. (2021). Long-term nitrogen 
addition further increased carbon sequestration in a boreal forest. European Journal of 
Forest Research, 140(5), 1113-1126. https://doi.org/10.1007/s10342-021-01386-9 

Lutz, J. A., Furniss, T. J., Johnson, D. J., Davies, S. J., Allen, D., Alonso, A., ... & Zimmerman, J. K. 
(2018). Global importance of large-diameter trees. Global Ecology and 
Biogeography, 27(7), 849-864. https://doi.org/10.1111/geb.12747 

Ma, T., Zhang, C., Ji, L., Zuo, Z., Beckline, M., Hu, Y., ... & Xiao, X. (2024). Development of forest 
aboveground biomass estimation, its problems and future solutions: A 
review. Ecological Indicators, 159, 111653. 
https://doi.org/10.1016/j.ecolind.2024.111653 

Mackey, B., Kormos, C. F., Keith, H., Moomaw, W. R., Houghton, R. A., Mittermeier, R. A., ... & 
Hugh, S. (2020). Understanding the importance of primary tropical forest protection 
as a mitigation strategy. Mitigation and adaptation strategies for global change, 25(5), 
763-787. https://doi.org/10.1007/s11027-019-09891-4 

Matsumoto, K., Hasegawa, T., Morita, K., & Fujimori, S. (2019). Synergy potential between 
climate change mitigation and forest conservation policies in the Indonesian forest 
sector: Implications for achieving multiple sustainable development objectives. 
Sustainability Science, 14(6), 1657–1672. https://doi.org/10.1007/s11625-018-0650-
6 

Maua, J. O., Tsingalia, M., & Cheboiwo, J. K. (2018). Socioeconomic factors influencing 
dependence of households on non-timber forest products in South Nandi Forest, 
Kenya. Journal of Economics and Sustainable Development, 9(14), 105–113. 
https://www.iiste.org/Journals/index.php/JEDS/article/view/43425  

Mayasari, Z. M., Fadilah, F., Reflis, R., Utama, Z. M., & Ramdhon, M. (2024). Valuasi ekonomi 
nilai jasa hutan: Sebuah literature review. INSOLOGI: Jurnal Sains dan Teknologi, 3(1), 
109–117. https://doi.org/10.55123/insologi.v3i1.3051 

Musavi, T., Migliavacca, M., Reichstein, M., Kattge, J., Wirth, C., Black, T. A., ... & Mahecha, M. 
D. (2017). Stand age and species richness dampen interannual variation of ecosystem-
level photosynthetic capacity. Nature ecology & evolution, 1(2), 0048. 
https://doi.org/10.1038/s41559-016-0048 

Muslimin, Wahyuni, D., Alam, A. S., & Annadira. (2023). Organs formation on Jabon trees 
(Anthocephalus cadamba (Roxb) Miq) by in-vitro: Treatment of various IBA-kinetin 
combination. IOP Conference Series: Earth and Environmental Science, 1253(1). 
https://doi.org/10.1088/1755-1315/1253/1/012107 

Njana, M. A., Mbilinyi, B., & Eliakimu, Z. (2021). The role of forests in the mitigation of global 
climate change: Emprical evidence from Tanzania. Environmental Challenges, 4, 
100170. https://doi.org/10.1016/j.envc.2021.100170 

Pan, Y., Birdsey, R. A., Fang, J., Houghton, R., Kauppi, P. E., Kurz, W. A., ... & Hayes, D. (2011). 
A large and persistent carbon sink in the world’s forests. Science, 333(6045), 988-993. 
https://doi.org/10.1126/science.1201609 

Pratama, B. A., Ramadhani, M. A., Lubis, P. M., & Firmansyah, A. (2022). Implementasi pajak 
karbon di Indonesia: Potensi penerimaan negara dan penurunan jumlah emisi karbon. 

https://doi.org/10.61511/andmej.v2i2.2025.1520
https://doi.org/10.1016/j.matpr.2022.01.199
https://doi.org/10.33059/jsg.v5i1.4652
https://doi.org/10.5658/WOOD.2018.46.2.143
https://doi.org/10.1111/brv.12290
https://doi.org/10.1007/s10342-021-01386-9
https://doi.org/10.1111/geb.12747
https://doi.org/10.1016/j.ecolind.2024.111653
https://doi.org/10.1007/s11027-019-09891-4
https://doi.org/10.1007/s11625-018-0650-6
https://doi.org/10.1007/s11625-018-0650-6
https://www.iiste.org/Journals/index.php/JEDS/article/view/43425
https://doi.org/10.55123/insologi.v3i1.3051
https://doi.org/10.1038/s41559-016-0048
https://doi.org/10.1088/1755-1315/1253/1/012107
https://doi.org/10.1016/j.envc.2021.100170
https://doi.org/10.1126/science.1201609


Aprilia (2025)    142 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

Jurnal Pajak Indonesia (Indonesian Tax Review), 6(2), 368–374. 
https://doi.org/10.31092/jpi.v6i2.1827 

Purwoko, A., Priyanto, Manalu, C., & Daulay, U. A. (2023). Economic feasibility and 
development strategy of Jabon (Anthocephalus cadamba) cultivation in urban areas to 
meet the needs of timber and green open space. IOP Conference Series: Earth and 
Environmental Science, 1241(1). https://doi.org/10.1088/1755-
1315/1241/1/012105 

Putri, R. W. ., Qurniati, R., & Hilmanto, R. (2015). Karakteristik Petani Dalam Pengembangan 
Hutan Rakyat Di Desa Buana Sakti Kecamatan Batanghari Kabupaten Lampung 
Timur. Jurnal Sylva Lestari, 3(2), 89–98. https://doi.org/10.23960/jsl2389-98 

Ridjayanti, S. M., Bazenet, R. A., Hidayat, W., Banuwa, I. S., & Riniarti, M. (2021). Pengaruh 
variasi kadar perekat tapioka terhadap karakteristik briket arang limbah kayu sengon 
(Falcataria moluccana). Perennial, 17, 5–11. https://doi.org/10.32522/ujht.v6i1.5597 

Rijal, S., Sinutok, S., Techato, K., Gentle, P., Khanal, U., & Gyawali, S. (2022). Contribution of 
community-managed sal-based forest in climate change adaptation and mitigation: A 
case from Nepal. Forests, 13(2), 1–15. https://doi.org/10.3390/f13020262 

Ristiara, L., Hilmanto, R., & Duryat, D. (2017). Estimasi karbon tersimpan pada hutan rakyat 
di Pekon Kelungu Kabupaten Tanggamus. Jurnal Sylva Lestari, 5(1), 128–138. 
https://doi.org/10.23960/jsl15128-138 

Rizki, G. M., Bintoro, A., & Hilmanto, R. (2016). Perbandingan emisi karbon dengan karbon 
tersimpan di hutan rakyat Desa Buana Sakti Kecamatan Batanghari Kabupaten 
Lampung Timur. Jurnal Sylva Lestari, 4(1), 89-96. https://doi.org/10.23960/jsl1489-
96 

Sanogo, K., Bayala, J., Villamor, G. B., Dodiomon, S., & van Noordwijk, M. (2021). A non-
destructive method for estimating woody biomass and carbon stocks of Vitellaria 
paradoxa in southern Mali, West Africa. Agroforestry Systems, 95(1), 135–150. 
https://doi.org/10.1007/s10457-020-00578-3 

Sari, R. R., Hairiah, K., & Suyanto. (2018). Karakteristik hutan rakyat jati dan sengon serta 
manfaat ekonominya di Kabupaten Malang. Jurnal Ekonomi Pertanian dan Agribisnis 
(JEPA), 2(2), 129–137. https://doi.org/10.21776/ub.jepa.2018.002.02.6 

Sianturi, V., & Woesono, H. B. (2024). Potensi Cadangan Karbon pada Tanaman Bambu 
(Bambusoideae) di Hutan Rakyat Desa Wisata Turgo Merapi, Daerah Istimewa 
Yogyakarta. AGROFORETECH, 2(2), 924-932. 
https://jurnal.instiperjogja.ac.id/index.php/JOM/article/view/1327  

Sourokou, R., Vodouhe, F. G., Tovignan, S., & Yabi, J. A. (2023). Economic valuation of forest 
degradation through direct users’ willingness to pay in Benin (West Africa). Trees, 
Forests and People, 14, 100459. https://doi.org/10.1016/j.tfp.2023.100459 

Stewart, H. T. L., Race, D. H., Rohadi, D., & Schmidt, D. M. (2021). Growth and profitability of 
smallholder sengon and teak plantations in the Pati district, Indonesia. Forest Policy 
and Economics, 130, 102539. https://doi.org/10.1016/j.forpol.2021.102539 

Strang, C. I., & Bosker, T. (2024). The impact of climate change on marine mega-decapod 
ranges: A systematic literature review. Fisheries Research, 280. 
https://doi.org/10.1016/j.fishres.2024.107165 

Sugiarto, A., Utaya, S., Sumarmi, Bachri, S., & Shrestha, R. P. (2024). Estimation of carbon 
stocks and CO2 emissions resulting from the forest destruction in West Kalimantan, 
Indonesia. Environmental Challenges, 17. 
https://doi.org/10.1016/j.envc.2024.101010 

Suhartati, T., Wahyudiono, S., & Mahdi, M. A. (2023). Potensi serapan carbon Jati Unggul 
Nusantara pada variasi persamaan penaksir dan umur. Jurnal Hutan Lestari, 11, 1080–
1088. https://doi.org/10.26418/jhl.v11i4.72036  

The Ministry of Environment and Forestry. (2024). Kemajuan Aksi Perubahan Iklim 
Indonesia: Leading by Examples. Kementerian Lingkungan Hidup dan Kehutanan 
PPID/Biro Hubungan Masyarakat. https://ppid.menlhk.go.id/berita/siaran-
pers/7584/kemajuan-  

Tilman, D., Clark, M., Williams, D. R., Kimmel, K., Polasky, S., & Packer, C. (2017). Future 

https://doi.org/10.61511/andmej.v2i2.2025.1520
https://doi.org/10.31092/jpi.v6i2.1827
https://doi.org/10.1088/1755-1315/1241/1/012105
https://doi.org/10.1088/1755-1315/1241/1/012105
https://doi.org/10.23960/jsl2389-98
https://doi.org/10.32522/ujht.v6i1.5597
https://doi.org/10.3390/f13020262
https://doi.org/10.23960/jsl15128-138
https://doi.org/10.23960/jsl1489-96
https://doi.org/10.23960/jsl1489-96
https://doi.org/10.1007/s10457-020-00578-3
https://doi.org/10.21776/ub.jepa.2018.002.02.6
https://jurnal.instiperjogja.ac.id/index.php/JOM/article/view/1327
https://doi.org/10.1016/j.tfp.2023.100459
https://doi.org/10.1016/j.forpol.2021.102539
https://doi.org/10.1016/j.fishres.2024.107165
https://doi.org/10.1016/j.envc.2024.101010
https://doi.org/10.26418/jhl.v11i4.72036
https://ppid.menlhk.go.id/berita/siaran-pers/7584/kemajuan-
https://ppid.menlhk.go.id/berita/siaran-pers/7584/kemajuan-


Aprilia (2025)    143 

 
ANDMEJ. 2025, VOLUME 2, ISSUE 2                                                                           https://doi.org/10.61511/andmej.v2i2.2025.1520 

threats to biodiversity and pathways to their prevention. Nature, 546(7656), 73–81. 
https://doi.org/10.1038/nature22900 

Ullah, S., Noor, R. S., Abid, A., Kashinda, R. M., Waqas, M. M., Shah, A. N., & Tian, G. (2021). 
Socio-economic impacts of livelihood from fuelwood and timber consumption on the 
sustainability of forest environment: Evidence from Basho Valley, Baltistan, Pakistan. 
Agriculture (Switzerland), 11(7), 596. https://doi.org/10.3390/agriculture11070596 

Van der Werf, G., Morton, D., Defries, R., & Olivier, J. (2009). CO₂ emission from forest loss. 
Nature Geoscience, 2(11), 737–738. https://doi.org/10.1038/ngeo671 

Wale, E., Nkoana, M. A., & Mkuna, E. (2022). Climate change-induced livelihood adaptive 
strategies and perceptions of forest-dependent communities: The case of Inanda, 
KwaZulu-Natal, South Africa. Trees, Forests and People, 8, 100250. 
https://doi.org/10.1016/j.tfp.2022.100250 

Wibowo, A., Samsoedin, I., Nurtjahjawilasa, Subarudi, S., & Muttaqin, M. Z. (2013). Petunjuk 
praktis menghitung cadangan karbon hutan. Badan Penelitian dan Pengembangan 
Kehutanan. 

Wolff, N. H., Zeppetello, L. R. V., Parsons, L. A., Aggraeni, I., Battisti, D. S., Ebi, K. L., ... & Spector, 
J. T. (2021). The effect of deforestation and climate change on all-cause mortality and 
unsafe work conditions due to heat exposure in Berau, Indonesia: a modelling 
study. The Lancet Planetary Health, 5(12), e882-e892. 
https://doi.org/10.1016/S2542-5196(21)00279-5 

World Bank. (2004). Sustaining forests : a development strategy. World Bank. 
Zhang, X., Zhang, X., Han, H., Shi, Z., & Yang, X. (2019). Biomass accumulation and carbon 

sequestration in an age-sequence of Mongolian pine plantations in Horqin sandy land, 
China. Forests, 10(2), 1–18. https://doi.org/10.3390/f10020197 

Zulkarnaen, R. N. (2020). Struktur vegetasi dan simpanan karbon hutan rakyat Desa 
Sambak, Magelang, Jawa Tengah. Buletin Kebun Raya, 23(2), 104–113. 
https://doi.org/10.14203/bkr.v23i2.262 

Zunnuraeni, Z., Fatahullah, F., & Zuhairi, A. (2018). Yuridical Study on Climate Change 
Mitigation Through Forestry Management by the Local Government. Jurnal IUS Kajian 
Hukum dan Keadilan, 6(3), 362-376. https://doi.org/10.29303/ius.v6i3.599

 
 

 

 
Biographies of Author 

  
Rosa Aprilia, School of Environmental Science, Universitas Indonesia, Central Jakarta, 
DKI Jakarta 10430, Indonesia. 

▪ Email: rosaaprilia01@gmail.com  
▪ ORCID: N/A 
▪ Web of Science ResearcherID: N/A 
▪ Scopus Author ID: N/A 
▪ Homepage: N/A 

  

https://doi.org/10.61511/andmej.v2i2.2025.1520
https://doi.org/10.1038/nature22900
https://doi.org/10.3390/agriculture11070596
https://doi.org/10.1038/ngeo671
https://doi.org/10.1016/j.tfp.2022.100250
https://doi.org/10.1016/S2542-5196(21)00279-5
https://doi.org/10.3390/f10020197
https://doi.org/10.14203/bkr.v23i2.262
https://doi.org/10.29303/ius.v6i3.599
mailto:rosaaprilia01@gmail.com

